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Introduction to Pulsor C

1 Introduction to Pulsor C

1.1 Conventions used in this manual

The following conventions are used from chapter 1.3 onwards:

When new concepts are introduced and not yet explained they will be written in italic style. These will be
explained directly or shortly after the first use. It may happen that concepts are written in italic style more
than once. References to chapters will also use the italic style.

Parts and concepts of the Pulsor system will have their first letter Capitalized. This style will also be used
for ToolsTalk Controls.

Table heads and details that are to stand out are written in bold style.

1.2 About this document

This user manual for the Pulsor C system is divided into three main parts:

Part Name Description

Part | Getting started with Pulsor C — This part introduces Pulsor C and is also a step by step instruction on how to get
chapter 1-5 to the point of doing real tightenings with your Pulsor C system.

PartII | Working with Pulsor C chapter 6- | Describes in detail functions and features of the Pulsor C system.
21

Part III | Reference information on Pulsor C | Gives important reference information on Pulsor C such as event codes and
chapter 22- specifications on hardware.

1.3 Overview of the Pulsor system

A minimal Pulsor C system consists of a Pulsor Focus controlling/monitoring unit, a Tool Control Box
(TCB) and a Pulsor C tool.

The system is easy to use. Connect the different parts of the system with air hoses and cables, perform a
Tool setup on the actual joint/joints and you are ready to go. No mechanical adjustment of the tool is
normally needed. If monitoring of the tightenings is desired, limits may be set either manually or
automatically (by performing a Monitoring setup). Follow the instructions in the PulsorC Quickstart Guide
to begin working with the system as quickly as possible.

Tightenings can be prrformed using one of two strategies; the Pulsor Fixed or the Angle Shutoff strategies.
In the first, the Pulsor Fixed strategy, the optimal pressure for a certain joint and Pset is set once and this
pressure is then used throughout all tightenings performed with that Pset. The second strategy is used for
torque+angle tightenings. The system will shut off after the specified angle is reached above a torque
threshold value. This strategy is good at producing consistent clamp force between similar joints.

Whichever strategy is used, the Pulsor Focus collects information about ongoing tightenings and decides
when to shut off the tool. It is possible to mix Psets with different strategies on the Pulsor C system.

During Tool Setup, i.e. when setting up a Pset, the tightening speed can be set in five steps. This makes
the system usable both for speed critical applications and applications where higher accuracy is needed.
As usual the rule of “faster tightenings, higher scatter” applies.

As the target torque and control parameters are set in software, there is no need for mechanical
adjustments of the tool. Therefore, it is easy to use the same tool for tightenings with different target
torques, as long as the target torque lies within the valid torque range of the tool. Just create additional
Psets and perform a Tool Setup for each application (different target torques and/or widely different joint
hardness). The same tool will tighten the joint as specified in the currently active Pset. For the torque
range of the different pulsor models, please consult www.atlascopco.com/tools.
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The tool measures the torque during pulsing. The torque measured is, as always, the torque in the outgoing
shaft from the tool. What this torque pulse actually achieves for the installed torque depends on the
characteristics of the joint, the use of extensions, sockets etc. For the system to correctly translate the tool
torque into installed torque the following procedure needs to be performed once for each Pset, during Tool
Setup: several tightenings are performed on the same type of joint and the resulting torque is manually
measured and input to the system via ToolsTalk or PulsorFocus front panel. According to these
measurements, the Torque Tuning Factor will be calculated. This factor is one of the parameters that are
automatically calculated during Tool Setup. Later tightenings will be adjusted with this factor and a result
that agrees well with the installed torque is produced.

The main features of Pulsor C are:

Functions

Description

Tool setup

Pulsor C features an easy to use Tool Setup to help you get ready to use the system as quickly as
possible. By performing a couple of tightenings and telling the system what torque is actually achieved,
the system parameters are automatically set to appropriate values. There is no need for any mechanical
adjustments of the tool.

Pulsor Fixed strategy

Using this strategy the optimal pressure to use for the actual joint is calculated during Tool Setup. This
pressure is then used throughout the whole tightening. Some parameters, among these the air pressure,
can be set manually if necessary. The speed is set in five steps and affects the pressure that is used for

tightening.

Pulsor Angle Shutoff
strategy

After a user defined torque threshold is reached, the system will continue to tighten the joint. It will
continue until it reaches a programmable angle. Angle measurement starts at the threshold torque (angle
at threshold is zero). Pressure will be fixed during tightenings with this strategy.

Tightening
monitoring

Monitoring parameters can be used to suit your specific monitoring needs. Monitoring max limits for
torque, angle and number of pulses are also shutoff limits, meaning that if a tightening is going to be
rejected the system will automatically shut off. The monitoring limits may be set manually or, by
performing a Monitoring Setup, the system can suggest values for these parameters. Even if a Monitoring
Setup is performed, the user can later change the parameters to suit the specifications for the joint. The
user can also choose which monitoring parameters should be active and thereby capture or ignore
different faults such as rehits and cross threads as desired.

Result presentation

Basic results are shown on the Pulsor Focus display and lamps on the tool indicate whether the tightening
was good or not. For a comprehensive result presentation the PC program ToolsTalk Pulsor is used. It
contains a number of functions that present detailed tightening result information.

Batch counting of
tightenings

Function for counting tightenings to assure that no bolts are forgotten.

Loosening detection

It is possible to detect and count loosenings.

Job

Function for making several tightenings on different joint types in a controlled sequence.

Statistics

Functions for calculating statistics on a large number of tightenings.

Service indicator

The parameters for the service indicator are stored in the tool’s memory and follow the tool if it is moved
to another Pulsor Focus. If any active service parameter exceeds a preset alarm limit the “alarm” light on
Pulsor Focus comes on and an event code is displayed stating which parameter caused the alarm.

Tool Drift Alarm Tool Drift Alarm is a function that helps detect changes in tool performance (tool drift) before it has an
impact on production. The cause for this performance change can be lack of oil in the pulse mechanism,
a technical fault in the tool or a change in line air pressure.

Network Pulsor Focus includes complete networking capacity as an integrated function. Pulsor Focus can be

connected to a network for central programming and data collection with the help of ToolsTalk Pulsor
and ToolsNet. Extensive support for Fieldbus usage is also provided.

External units

The Pulsor system also includes a number of optional accessories such as selector, RE-alarm, I/O
Expander and barcode reader.

9836 4841 21
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1.4 Pulsor components

A Pulsor system includes the following main components:

Product Name Description

Tools See product catalog for available tools. Example:
Square drive size / bit connector
EPP - ErgoPulse PULSOR C - PULSOR Control 10 = 3/8” square drive
e — 13 =1/2" square drive
20 = 3/4" square drive
42 =1/4" female hex, quick change chuck
43 =T/16" female hex, quick changs chuck

EPP | 8| C| 55| HR| B |10
— I g

-
Tool size Torque (Nm) i :
G/8/10711 55 _ Max torqus gg_ g{f’;?glﬁt”p
Pulsor Focus In principle, all functions are adjusted and set using a PC running ToolsTalk Pulsor
controller unit connected to a Pulsor Focus unit (referred to as Pulsor Focus in the rest of this

document), locally or via a network. Many common functions can be operated directly
from the front panel of the Pulsor Focus.

TCB The TCB (Tool Control Box) is a combination of a pressure regulator, valve and
electronics. This unit controls the air supplied to the tool. Electronically, it is fit in
between the PF and the tool, and pneumatically between your air system and the tool.

RBU RBUs (Rapid Backup Units) unlock a specified functionality level and, at the same time,
is a memory for backing up the programming and configuration of the Pulsor Focus. It is
possible to transfer the configuration from one Pulsor Focus to another with the help of

the RBU.
= ToolsTalk This software offers simple and user-friendly system setup and monitoring of the Pulsor
: - | Pulsor Focus units in real time. All settings in the Pulsor C system can be set from ToolsTalk

%_ 4 Pulsor.
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The following is an illustration of a standard configuration of a Pulsor system:

RBU (backside of Pulsor Focus Tool Control Box
Pulsor Focus) controller

\/ Air hose

/| 4—— Tool cable

ToolsTalk
Pulsor

Cable to PC
Serial / Ethernet

See chapter 25, Pulsor Focus hardware description for detailed information about the Pulsor Focus

connections.

9836 4841 21
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1.5 Pulsor accessories

A number of external accessories are available for the Pulsor C system. The following are the most

important:
Product Name Description

Selector Selector is a socket rack that selects which Pset (parameter set) the tool shall use.

I/O expander The I/O expander makes it possible, when necessary, to connect more digital
inputs/outputs in addition to the built-in 4+4.

RE alarm The RE alarm (Lamp/sound box) indicates the tightening status to the operator.

Operator panel The operator panel is a general purpose lamp- and switchbox, replacing the
customer specials that are made today.

Stacklight Stacklight is a flexible light and switch device.

ToolsNet ToolsNet is a standard software package for server usage. This facilitates collection,

storage and presentation of data from the tightenings that are done by Pulsor Focus
along the production line.

See chapter 19, ToolsNet and chapter 20, Accessories for more information.
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2

Connecting and installing the Pulsor C
system

This chapter will take you through connecting and installing the Pulsor C system. The major steps are:

Make sure that all required hardware and software is included.
Connect the physical parts of the system.

Learn about the Pulsor system user interface (chapter 3, Introducing the Pulsor system’s user
interface).

Install the ToolsTalk Pulsor software on a PC running Microsoft Windows®.

Connect computer to Pulsor Focus by using ToolsTalk Pulsor. This step can be skipped if Tool setup
will be started from the Pulsor Focus front panel.

After completing the steps above you can start using the Pulsor system and proceed with the Tool setup. It
is recommended though to skim through chapters 3 and 4 before starting to use the tool.

2.1 Required hardware and software

Installation checklist:

Pulsor Focus unit

Power cable

TCB (Tool Control Box)

RBU

1 Pulsor cable Pulsor Focus to Tool Control Box

1 Pulsor cable Tool Control Box to tool

Pulsor C Tool

ToolsTalk Pulsor Software (Recommended)

Air hose for connection TCB — tool. Use air nipple supplied with TCB for the TCB side of the hose.
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2.2 Connect the physical parts of the system

Lock ~ / Wall
=

L5

Pulsor Focus

@ Before performing step 9 below, make sure the Tool Control Box is fit with the correct air
sockets. A socket that is “locked” when no air hose is connected, i.e. a female socket, must
be used for the Tool Control Box air outlet to the tool. If possible, use the ErgoQic fitting
already mounted on delivery.

For more information concerning air quality, air lubrication etc. please refer to the
Product Instructions for the Tool Control Box.

@

Open the lock mechanism and open the Pulsor Focus by pulling the upper part towards you.
Connect the TCB cable, power cable, Ethernet/Serial cable etc.

Connect the RBU.

Check the ground fault cirquit interrupter is switched on.

Close the Pulsor Focus and lock it.

Connect the power cable to a power supply.

Connect the TCB cable to the TCB.

Connect the TCB to the tool using the tool cable.

N SR A A o A

Connect air hose from your air system to the TCB.
. Connect the tool and TCB with air hose.

—_
- O

. Turn on the power on the TCB. After approximately 30s an air hose test will be performed
automatically. This will be recognized as a rapid series of air puffs from the TCB.
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2.3 Install the ToolsTalk Pulsor C software

The requirements for using ToolsTalk Pulsor are:

= Hardware: A PC with at least 256 Mb RAM (The absolute minimum is 64 Mb RAM but this is not
recommended).

» Operating system: Microsoft Windows® 98 or later.
Proceed as follows to install ToolsTalk Pulsor:

= [Insert the installation CD and the installation will start automatically. You can also manually start the
installation by double clicking the Setup.exe file.

= Follow the instructions on the screen.

= [Initially you will be granted a 60 day trial license period. To use ToolsTalk Pulsor after that you need
to register.

Registration of ToolsTalk Pulsor is preferably done at the web site
http://www.atlascopco.com/tools/software. To register you will need the license number you got when
purchasing ToolsTalk Pulsor.

2.4 Initial connection of ToolsTalk Pulsor

ToolsTalk Pulsor can connect to Pulsor Focus either using serial interface (RS-232 or USB) or using
TCP/IP over Ethernet. Using Ethernet is the preferred alternative since it allows higher speed than the
serial interface. To use Ethernet, the Pulsor Focus must first be given an IP address. The IP address,
Subnet mask and eventual gateway parameters can be set from Pulsor Focus front panel or from ToolsTalk
Pulsor C by first connecting using the serial interface (RS-232 or USB).

After connecting as described below you can start setting up the Pulsor system for your application. The
next step is to proceed with performing a Tool Setup, described in chapter Error! Reference source not
found., Error! Reference source not found..

24.1 Connecting with USB

1. Driver installation needed for first connection via USB is described in chapter 6.1.1, Connecting via
USB cable.

2. Start ToolsTalk Pulsor C.

3. In the PF Map, Double click “Serial PF” item (located just below “Serial” tree item). ToolsTalk Pulsor
will by default use the first available com port. If using any other com port, go to Options->Settings,
Communication tab to set the correct com port.

2.4.2 Connecting serially

1. Connect the Pulsor Focus serial port #2 (on the backside of the Pulsor Focus) to the PC by using a serial
cable.

2. Start ToolsTalk Pulsor C.

3. In the PF Map, Double click “Serial PF” item (located just below “Serial” tree item). ToolsTalk Pulsor
will by default use the first available com port. If using any other com port, go to Options->Settings,
Communication tab to set the correct com port.

9836 4841 21 19 (235)
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2.4.3 Connecting over Ethernet

1. Set the IP address on the Pulsor Focus controller. This can be done by either:

= On the Pulsor Focus front panel, press the F button until F3 (IP) shows. Press Enter. Set the I[P
address, Subnet mask and eventual default gateway by using the +/- buttons and Enter button. The
first 4 numbers set are the IP address, the next 4 numbers are the subnet mask, and the last 4 are the
default gateway.

=  From ToolsTalk Pulsor C, first connect serially as described above. Then, go to Communication under
Config (see chapter 11.1, Introduction to Config and 11.4, Communication for more information on
how to do this). Set the IP address, subnet mask and, where applicable, the default gateway. Store and
restart Pulsor Focus.

2. Connect the Pulsor Focus to the PC directly using a twisted Ethernet cable or connect both PC and
Pulsor Focus to the LAN.

3. From Settings under the Options menu, set the IP address and Subnet mask to the Pulsor Focus you
wish to connect to as described in chapter Settings in ToolsTalk Pulsor.

4. Connect with Ethernet to the selected Pulsor Focus with a double click on item “Ethernet PF” in the PF
Map or a click on the connect button.

2.5 Exchange of tools (Hot swap)

You can exchange tools while the system is on (Hot swap) even if the system is connected to ToolsTalk
Pulsor.
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3 Introducing the Pulsor system’s user
interface

3.1 Signal lights on the tool

The tool has three signal lights — green, yellow and red.

Color Description
Green Tightening approved.
Flashing red Active monitoring parameter is exceeded.

Flashing yellow | An active monitoring parameter is below limits and/or the operator has released the trigger before tool shut-
off.

Flashing red and | Both the conditions for flashing red and yellow lights have been met i.e. there are multiple faults.

yellow

3.2 Tool Control Box buttons and lights

The Tool Control Box (TCB) features two signal lights and two configurable buttons for easy access to the
most used functions. The lights are used to inform the operator of the air status of the system.

Color Description

Green System ready to perform a tightening / tightening in progress.

Red Air shut off by system due to some fault.

None Air turned off by system by other reasons (e.g. a situation where the system waits for input from the user and
the tool should not be used.)

What function to perform when a button is pressed is configurable. The buttons are used as digital inputs
to the Pulsor Focus. Use ToolsTalk Pulsor to define what these buttons should do as described in chapter
12, Tool . The defaults are

Button Description
Green button Tool enable
White button Perform air hose test

Read more about the air hose test and when it needs to be started manually in chapter 4.1.2, The Air Hose
Test.
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3.3 Pulsor Focus front panel

The front panel of the Pulsor Focus consists of a display, indicator lights, buttons and a red and white
power switch.

Pulsor Focus front panel

Indicator

lights {
Display
Buttons |

PULSOR FOCUS

Power switch
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3.3.1

Indicator lights

Light | Indicator light | Description

nr

1 OK The OK light indicates that the result of the tightening is within the specified limits. The indicator remains
active until the next tightening starts.

2 NOK The NOK red light indicates that the result of the tightening falls outside the specified limits. The light is
active until the next tightening starts.

3 ALARM The ALARM indicates that an alarm message needs to be acknowledged. The light is active until the
message is cleared. The alarm light can also flash indicating active alarm that does not need to be
acknowledged e.g. service indicator alarm or tool drift alarm.

4 PSET SETUP | The PSET SETUP light indicates when the Tool Setup or Monitoring Setup programming function is

(graph symbol) | active. The light goes off when the Setup is finished.

5 nx OK The n x OK light indicates that the number of approved tightenings corresponds to the number (batch size)
programmed into the Pset. The indicator remains active until the next tightening starts.

6 JOB OK The JOB OK light indicates that the Job is finished and that the results are OK according to the job
parameters. The light remains active until the next cycle starts or the system is reset.

7 STAT The STAT light indicates when the calculated values fall outside statistical control limits. The light remains
active until the values are within the control limits or the memory has been reset.

8 PROG. When the Pulsor Focus is in programming mode the Programming Control light (illustrated by an opened
CONTROL padlock) flashes green. Programming Control can be undertaken via the Pulsor Focus unit itself or via
(padlock ToolsTalk Pulsor. A steady green light indicates that the programming buttons on the front panel are
symbol) unlocked.

If the Pulsor Focus does not have programming control, the padlock flashes and the only buttons on the unit
that can be used are Question Mark and Enter. If the opened padlock is steady green, any key can be
accessed, provided the soft keys are enabled (parameter [C124]).

9836 4841 21
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3.3.2

Function

Pset Setup

Keys

Enter

Key Description
Plus (+) Navigates through menus on the display and increase numbers.
Minus (-) Navigate through menus on the display and decrease numbers.

Function (F)

Press F (Function button) to display functions F1 — F9.

To display function F1 press F one time, to display function F2 press F two times etc. Press Enter to access
and edit a function. When finished, press F repeatedly to display result mode again (or wait 30 seconds for
the screen to automatically update).

F1 - Setting minimum limit for torque monitoring:

“F1” / “rtLL” alternates in the display. If no Pset is selected “F1” / “----" is displayed.
Press Enter to enter edit mode. Change the value by pressing the +/— keys.

Press Enter to save and exit. Press F to exit without saving.

F2 - Setting maximum limit for torque monitoring:

“F2”/”rtUL” alternates in the display. If no Pset is selected “F2” / “----" is displayed.
Press Enter to enter edit mode. Change the value by pressing the +/— keys.

Press Enter to save and exit. Press F to exit without saving.

F3 — Setting IP-address:

“F3/IP” alternates in the display.

Press Enter to enter edit mode. The IP settings are divided into 12 numbers. The first four are the IP
address; the next four are the Subnet mask and the last four are the IP address to the default gateway.
Increase/decrease each number by pressing the plus/minus keys.

Press Enter to confirm each number and edit the next number in IP settings. Repeat this for all remaining
address parts.

Event code Reboot needed before changes take effect [E857] will be blinking on the display when finished.
Press Enter to acknowledge the event code.

Restart the Pulsor Focus controller.

F4 - Selecting Pset:

“F4”/”Pset” alternates in the display if the Pset select source [C222] is Keyboard. Otherwise “F4” / “----" is
displayed.

Press Enter to access the available Psets. Browse existing Psets by pressing the “+/-” keys.

Press Enter to select a Pset and exit.

Press F to exit (no selection).

F5 - Setting Batch count:

“F5”/”batS” alternates in the display, indicating that a Pset is selected. Otherwise “F5” / “----" is displayed.
Press Enter to access the Batch Size value (range 0 - 99). Change the Batch Size value by pressing the
“+/-” keys.

Press Enter to save and exit.

Press F to exit (no save).

F6 — Create Pset

“F6”/”CrPS” alternates in the display if the Pset select source [C222] is Keyboard. Otherwise “F6” / “----"
is displayed.

Press Enter to access available Pset list. The value shown is the first free Pset.

Press the +/- buttons to change Pset number.
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Key Description

Press Enter to create and select the Pset.

Press F to exit (no save).

F7 - Torque Tuning adjustment — set new measured torque

“F7”/"nEtq” alternates on the display.

Press Enter to access the Torque tuning value. The value shown is equal to the target torque for the Pset.
Press the +/- buttons to change this value to the mean torque achieved during recent tightenings.
Press Enter to save and exit.

Press F to exit (no save).

F8 - Set Pset pressure

“F8”/”PSPr” alternates on the display.

Press Enter to access the Pset pressure value. The value shown is the current Pset Pressure value.
Change the value with the +/- buttons.

Press Enter to save and exit.

Press F to exit (no save).

Pset Setup The Pset Setup button is used to enter both Tool Setup and Monitoring setup. See chapter 5.7, Tool Setup
from Pulsor Focus front panel and 9.6, Making Monitoring Setup via Pulsor Focus front panel for
information on how to use the Pulsor Focus display to make a Tool Setup and Monitoring Setup,
respectively.

Question Mark (?) | Pressing the Question Mark button will display the following information (press repeatedly to step
through list):

RBU License level:
“rbu” toggle with RBU type. PuAu for Gold RBU.
Software version:
(“rEL” with version number roll on the display from right to left.)
Tool model hame:
The tool model name rolls on the display from right to left.
Current Pset:
“Pset” alternates with the current Pset ID, e.g. “P2”.
Current Job:
“Job” alternates with the current Job ID, e.g. “J3”.
Enter The Enter button is used to execute selected functions and for event acknowledgement.

3.4 ToolsTalk Pulsor

ToolsTalk Pulsor is a Microsoft Windows® application that lets you configure your system in detail and
simplifies setup of the system. Many parameters are not available from the Pulsor Focus front panel but
only from ToolsTalk Pulsor. An introduction can be found in chapter 6.2 to 6.5. If you have used
ToolsTalk Pulsor before, you can skip reading these chapters.

9836 4841 21

25 (235)







Tool Control Box and tool introduction

4 Tool Control Box and tool introduction

The Pulsor C pulse tool comes in a number of different sizes and models. The Pulsor Focus and Tool
Control Box used are the same for all tool sizes.

4.1 The Tool Control Box

The Tool Control Box (TCB) is responsible for supplying the air pressure to the tool. At any given time,
the TCB feeds the air pressure as determined by the system.

It is important that the air supply to the tool is sufficient. To secure that the tool works under optimal
conditions, make sure that the coupling between the air system and the TCB allows air to flow freely into
the TCB.

For the connection between TCB and tool hose a coupling of type ErgoQic will be provided with the TCB.
It is strongly recommended to use this coupling or another high throughput coupling here, as the scatter
characteristics of the tightenings will be heavily dependent on the capacity of this coupling.

For recommended tool hose diameters for the different tool models, see chapter The tool.

4.1.1 Buttons

Located on the TCB front are a green and a white button. The buttons have default functions assigned to
them as described in chapter 3.2, Tool Control Box . To change the assigned functions, refer to chapter
12.1, Tool Control Box settings.

4.1.2 The Air Hose Test

The Pulsor C system supports air hose lengths of up to 10 meters between TCB and tool. It may work with
a longer hose, but the quality of the tightenings will decrease when using a long hose.

%) Ashorter air hose between TCB and tool improves tightening accuracy and decreases
tightening scatter.

To be able to determine when to shut off the air to the tool the system needs to estimate how much time
will pass after air shutoff until the air pressure is down at a certain level. This time delay is called the Air
Shutoff Time. To measure Air Shutoff Time and Maximum Available Pressure the system uses the Air
Hose Test. The Air Hose Test is run whenever the user orders it, on system startup, when a tool is
connected or when a Tool Setup is started. The TCB will emit a series of air “puffs” while performing the
test.

If you change the air hose length between the TCB and tool it may be necessary to manually initiate an air
hose test. This is done to update the system with new information on when to shut off the air. The Air
Hose Test can be started in a number of ways: from ToolsTalk Pulsor, by disconnecting and reconnecting
the tool, with the white button on the TCB (if not reconfigured to perform another action) or by restarting
the system. Make sure the air hose is correctly connected to the tool before you start the test to get correct
tightenings. Do not press the trigger during the Air Hose Test.

@ To prevent loss of tightening accuracy, make sure an Air Hose Test is run if you change the
hose between TCB and tool.
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4.1.3 Starting Air Hose Test from Tool Control Box

The white TCB button is by default set to start an Air Hose Test. The functions associated with the TCB
buttons can be changed from ToolsTalk Pulsor.

4.1.4 Lights

The TCB features two signal lights, one green and one red. What the lights mean is described in chapter
3.2, Tool Control Box .

4.1.5 Silencing

A silencer is delivered with the system to attenuate the noise produced by outrushing air during air
shutoffs. This silencer will keep the noise emitted from the TCB at a reasonable level. The system can be
further silenced by leading the outrushing air away from the working position. To do this, remove the
silencer, connect an air hose instead and lead the hose to the desired place. You can optionally fit the
silencer at the end of this hose to further reduce the noise. Make sure that the air hose used for leading the
air away has at least the same diameter as the hose from TCB to tool, to admit quick air evacuations from
the tool hose.

4.1.6 Lock functionality

The TCB will automatically shut off air to the tool under certain circumstances. The system can
additionally be configured to shut off the air in a number of other situations.

The air will always be shut off in these situations:

=  When the Pulsor Focus is powered off.

= No tool connected or tool connection problem.

= No RBU connected.

= System event, i.e. an event that need acknowledgement.

= No Pset selected.

= Locked through digital input.

= Pset with Click wrench strategy selected.

The Pulsor Focus can also optionally disable the air supply in these situations:
= Batch completed (Pset parameter Lock at batch done [P152]).

= Non-approved tightening (Config parameter Lock on reject [C130]).

= Job completed (Job parameter Lock at job done [J302]).

= Job line control (Job parameters Use line control [J330] and Lock at job done [J302]).

= Service alarm (Diagnostics parameter Lock tool on alarm [D136]).
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4.2 The tool

Consult www.atlascopco.com/tools for the latest list of available tools. Recommended air hose diameters
for the tools available when this manual is printed are:

Tool size Air hose diameter
EPP6C32 — EPP10C90 10 mm
EPP11C110 — larger tools 13 mm

4.2.1 Tool adjustments

By default, no mechanical adjustments of the tool can be done, all settings are done in software. However,
the tool is delivered with a trim valve if the need should arise. The trim valve can be exchanged for a
silencer supplied with the tool if the trim valve is not needed. When the trim valve is fit to the tool, it can
be used to adjust the air flow out from the tool. The trim valve is by default fully open, to provide
maximum air flow through the tool. When using the Pulsor Fixed strategy on particularly hard joints it
may be necessary to change this setting to decrease the air flow. This will slow the tool down a bit so the
first pulse will be weaker. The more the air flow is attenuated, the weaker the tool will become, though the
valve setting will affect the first pulse more than the rest of the tightening. Because the decrease in pulse
effect for the first pulse is greater than the decrease in further pulses, in effect this will prevent overshoots
in the first pulse while reducing overall performance significantly less.

4.2.2 Oil level in the pulse unit

With continuous use the oil level in the pulse unit will gradually decrease. This will increase the tool’s
pulse frequency. The pulse frequency can be monitored in Tool Drift Alarm, see section 13.3, Tool drift
alarm.

When the oil level in the pulse unit gets too low the pulses become weaker and the pulse frequency will
get noticeably higher. If the tool has previously worked well but now displays the above described
symptoms, you should fill the pulse unit with ca 0,05-0,5 ml oil (the exact amount is dependent on the tool
size). If the tool still does not function satisfactorily, please see the tool’s Product Instructions document for
the exact method for filling oil in the pulse unit.

i If the oil level is too high the tool will run slower and may have problems reaching high
torques.
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5 Performing Tool Setup

The Tool Setup can be started from ToolsTalk Pulsor or directly from the Pulsor Focus using the buttons
on the front panel. If you want to perform Tool Setup from ToolsTalk Pulsor but are new to the program,
please consult chapter 6.1, Connecting the computer to Pulsor Focus to 6.5, Activating Pset and showing
Pset main window before continuing with this chapter.

51 Introduction

The same Pulsor Focus unit can be used to tighten different joints with different target torques and with
different Pulsor C tools. For each combination you want to use, you need to create one Pset (Parameter
set). For example, if you want to tighten one joint to 45 Nm and another to 55 Nm you need to create two
Psets although in this case you can use the same tool. All Pulsor tightenings are carried out in the context
of their respective Pset. During Tool Setup correct parameter values will be determined for the Pset.
Before a Tool Setup has been performed for a Pset, the Pset can not be used. When the Tool Setup is
ready, the Pset is initialized with Torque Tuning Factor, pressure values and other parameter values
suitable for the application. The Torque Tuning Factor translates the torque recognized by the tool into the
actual torque installed in the joint.

To perform a Tool Setup, you will need a Pulsor C system, test joints (the actual application joints) and
your preferred torque measuring tool, e.g., torque wrench or inline torque transducer.

5.2 Starting Tool Setup from ToolsTalk Pulsor

There are three different ways to start a Tool Setup. In two of the methods you use ToolsTalk Pulsor, these
methods are described here.

5.2.1 Starting Tool Setup from ToolsTalk, method 1

The generally quickest way to start Tool Setup is by using the Tool Setup dropdown menu (symbolized as
boxes with the letters ABC). This dropdown is located in the toolbar. Select a Pset from the list and the
system will automatically select the Pset and start the Tool Setup. If you choose the bottom alternative in
the list, Create new, a new Pset is created and you will be given the option to name the Pset. Thereafter it
is automatically selected and Tool Setup is started.

! ToolsTalk Pulsor ACTA R

File Edit Focus Options

Selected I:::untrculler:l I [l Na
LIS R
1

Creake new
| = # Ethernet
ToolsTalk Pulsor can select a new Pset only if Pset Select Source is set to Ethernet/Serial. If it is not,

ToolsTalk Pulsor will ask if it should set the Pset select source for you. Answering yes in this dialog will
set Pset select source and store automatically.

To set Pset select source manually, see chapter 11.3.4, Pset select source.
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5.2.2

Starting Tool Setup from ToolsTalk, method 2

Make sure the correct Pset is activated and that the Pset window for that Pset is open. Start Tool Setup by
clicking the Perform Tool Setup button, located in the Pset window, Programming->Tool Setup. If the
correct Pset is active, the Tool Setup window will be shown. The Perform Tool Setup button will be
greyed out if the correct Pset is not active.

2% Pset:1| (Gear box) - PulsorF:Name Not Defined

Parameter Overview Tool Setup
= Progr Peirfarm Toal Setup
up
Torgue Tuning Adjustment
Tightening Options F100 Strategy |F‘u|sor fived j
Edatc'h caunt P49 Target torque (] Hrm
ohitaring
Monitoring Setup P123 Target angle | Deg
4. Control Parameters P20 Tool model uzed [
+ F‘set. S§luD . PEE1 Tool setup perfomed |
- Statistic programing Torque Tuning Adjustment
PEE8 New measuied tarque |U,UD Mm
@ PES2 Tarque tuning factar |T oo
Perform Toal Set
S0 RSS2 PEE3 Tool setup torque tuning Factar |T oo
XK Close (1= Compare | | i Fead ‘ of Store |

5.3

The first window shown is the Tool Setup

Tool Setup window

Tool setup programming

window. In the topmost box of this window,
the specified max torque for the connected
tool will be shown. Below this, you can
select the desired tightening strategy. Two
strategies are available, the Pulsor Fixed
strategy and the Pulsor Angle Shutoff
strategy. These strategies were described in
chapter 1.3, Overview of the Pulsor system.
After having set the desired target
parameters press the Start button. This will
bring up the Tool Setup Monitor window.

Programming parameters
0104 Tool max torque

F100 Strategy

FE49 T arget torque

P120 Start final angle

F123 Target angle

PE70 Speed

Mm
Pulzor fised -

— —

<Accurate Fast>

Start Cancel
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5.4 Tool Setup Monitor

Tool setup monitor

System iz in learning mode.
IPerform tightenings until the result is satisfactory, or use Advanced settings if necessary.
To modify speed settings, prass Cancel

Target Torque |45,00 Nm

Detailed view
Tightening Parameters Mean Tool Setup Tightening Result
Torque value 42,80 4570
Tightening angle 1850 22 [ 15
Mo of Tightenings 2 4 [ 5
Delete Delete
Measured torus 7m0 [ed

Torgue Tuning Factor 0,96 Apply

Traces J Advanced3ettings I Store Cancel

In the Tool Setup Monitor all tightenings performed during Tool Setup will be shown. The tightenings you
perform and the measured torque values you enter in this window will help the system determine how to
reach the target at the desired speed. During Tool Setup the End Time (the time between air shutoff to air-
on after a tightening), is set to a fixed value of one second. The high time delay is used to help the operator
to perform correct Tool Setup tightenings. The parameter is reset to previous value after the Tool Setup. If

using Pulsor Angle Shutoff strategy, StartFinalAngle and TargetAngle will be shown in the topmost left
corner instead of Target Torque.

54.1 Description of buttons in Tool Setup Monitor
See picture in table below for button positions.

When you enter Tool Setup Monitor it is shown in Standard view mode. Pressing the Detailed view
button toggles between Standard view and Detailed view. The button text changes accordingly. The view
mode determines how many tightening parameters are shown.

Tool setup monitor

System is in leaming mode,
Perform tightenings until the result is satisfactory. ar use Advanced settings if neceszan,
To modify speed settings, press Cancel.
Target Torque 45,00 Nm
Standard view
Tightening Parameters Mean Tool Setup Tightening Result
Tarque value 42,80 45,70
Tightening angle 18,50 2 [ 15
Mo of Pulses 7.00 2 | E
Tool Torque Value 4425 4280 4570
Torgue Tuning Factor 1.00 0,38
Mo of Tightenings 2 4 [ 5|
Fundown time 013 003 [ 023
Pulze pressure 0.m 001 | 0.0
Delete Delete
Measured torque 4375 "”T
Torgue Tuning Factor W Apply
Traces J AdvancedSettings J Stare Cancel
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Pressing the Apply button will update the Torque Tuning Factor parameter. This is necessary for the
system to evaluate how the tightenings should reach the target with the desired speed. It is recommended
to write in measured torque and press Apply after each representative tightening. The Apply button will be
greyed out before the first tightening is performed.

By pressing the Traces button a torque over time graph will appear on the right hand side of the Tool
Setup Monitor window. This can be closed again by pressing the Hide button located below the graph.

The Advanced Settings button is used when you want to manually set parameters. This may be desirable
for particularly difficult joints where the Tool Setup gives poor results. You can also use Advanced
settings to view the parameters during Tool Setup. After changing a value and pressing the Store button,
the system will no longer calculate new values for the affected control parameters. However, more
tightenings during Tool Setup still contributes to the Torque Tuning calculation. Among the parameters
shown in this window are the parameters shown in the Control Parameters tab in the Pset window.

Pressing the OK button will automatically perform an apply and then close the Tool Setup Monitor
window.

After each tightening is performed, a new column with data from that tightening will be shown in a table.
In the bottom of each data column is a Delete button. Pressing this button will remove the tightening from
the set of Tool Setup tightenings. Depending on whether this is done for the most recent tightening or not,
there is an important difference in how the system handles the removal. More on this in chapter 5.4.3
below.

54.2 Making Tool Setup tightenings, ToolsTalk Pulsor

Make sure you perform the tightenings with the same equipment as will be used in production. For
example, if an extension will be used in production, this should be fit to the tool while Tool Setup is
performed also.

The first tightening during Tool Setup will be a standard tightening with parameters set for a careful
tightening to simplify initial calculation of joint characteristics. When you perform the tightenings, do not
release the trigger before the system has shut off the air pressure. When the air is shut off, release the
trigger.

Start by perf()rl’ning one tlgh’[enlng on Tool setup monitar

Spstem is in leaiming mode.

the correct joint. The performed B
tightening will show up in a new oot Toge B0 Detaled view
column in the Tool Setup Monitor — ‘ Moan | | |
window. It is recommended that, for e . £n | 6w
each good tightening, the measured Dokte | Dok
Measured torque: 4535 45,90 444

installed torque is entered in the
Measured Torque row of the new
column followed by pressing Apply.
The installed torque can be measured
with a torque wrench or an inline
transducer. You can do the tightenings Toque Tuing Facior[052 ooy

Wlt.h.Ollt going .through the process of s | e | — —
writing in the installed torque value and
pressing Apply after each tightening.
However, it is recommended to write
them in often, especially for the first
tightenings.

X
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After having pressed Apply, proceed with tightening the next joint, if any. If only one joint is used, it is
recommended to perform a number of tightenings on that type of joint and write in measured torque until
you are satisfied with the Tool Setup results.

A Tool Setup can be performed without writing in any measured torque value at all, although this is not
recommended. In such cases the Torque Tuning factor is set to 1, i.e. the basic calculated torque value will
be used.

i If no measured values are written in during Tool Setup, the torque actually installed in the
joints during production tightenings may deviate a lot from the torque result presented.

Torque and angle values will not be reported to ToolsNet if no torque tuning has been done.

5.4.3 Deletion of Tool Setup tightenings

During Tool Setup, certain parameters are calculated to identify joint properties, which in turn determine
how Tool Setup tightenings should be interpreted.

During Tool Setup it may happen that tightenings are performed that are not representative or wrong in
some way. Examples of this are rehits, wrong screws etc. These measurements can be deleted by pressing
the Delete button, located in the last row of every tightening column (see picture in previous section).
There is a difference between deleting the most recent tightening and earlier tightenings. For earlier
tightenings, the column and the associated values will be deleted, and the Torque Tuning Factor will be
recalculated when you press Apply. Additionally, if you delete the most recent tightening, the joint
dependent parameters will be restored to their previous values as well. In effect this resets the Tool Setup
to the state it was in before the faulty tightening (pressure is restored etc.) Tool Setup can then continue as
if no faulty tightening was made.

If the deletion is not done before the next tightening, the calculated Pset pressure may be wrong for your
application, most often leading to slower tightenings than necessary and therefore reduced performance
when later used in production. The exact result of wrongly calculated joint parameters depends on the
chosen tightening strategy.

%) Tohelp the Tool Setup generate optimal tightening parameters, it is important that an
erroneous tightening is deleted before performing the next tightening.

5.5 Finished with the tightenings

It is recommended to continue performing Tool Setup tightenings until the system torque value is close to
the manually measured torque. Most often around five tightenings is enough to accomplish this. After the
desired number of tightenings has been performed, you have two choices:

1. If you are satisfied with the Tool Setup results press Store to store the settings in Pulsor Focus.

2. Ifyou are not satisfied, press Cancel. Cancel discards the performed tightenings and the Tool
Setup Window will be shown again, where settings can be changed.

If Cancel was pressed the Tool Setup window gives the option to either cancel Tool Setup completely by
pressing Cancel, or start over by entering new settings and pressing “Perform tightenings”.
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5.6 Manual Tool Setup

If the joint is particularly difficult the Tool Setup

may fail to find the correct parameters. In this case  Pressure Control
SEl pressure !
you can perform a manual Tool Setup. Start Tool R fie22 !

Pulse Control

Setup as usual. Set Tightening Strategy, Target B — 3
Torque and Speed. Press the Perform Tightenings PBT6 Torqus puls treshold u %
. : System Control

button. Then, in the Tool Setup Monitor, press the Re—— e

Advanced Settings button. Here you can set a PEET ool satup performad

number of parameters that control the tightening. P82 Torgue tuning fastor 1.00

The different parameters are described in chapter A oy s
PE85 Max available pressure 94,42 P51

2313 PSEt paramEters These parameters are the PE86 Extrapolation shutaff threshold a0 #

same as the ones shown in the Control Parameters P87 Tool setup tightering count z

tab in the Pset window. The Pset window is
described later.

Set

When a Pset is created, default values are provided for all Pset parameters. Most of these are not changed
automatically during Tool Setup, they are kept at their initial values. Exceptions are the parameters
mentioned below.

During automatic (non-manual) Tool Setup, after you have begun to perform tightenings the parameter
P660 (Pset Pressure) is automatically calculated and updated. When this parameter is changed and stored
under Advanced Settings (as is the case during Manual Tool Setup) Tool Setup will not continue to
automatically calculate it.
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5.7 Tool Setup from Pulsor Focus front panel

5.7.1 Making Tool Setup Tightenings, Pulsor Focus front panel

Make sure you perform the tightenings with the same equipment as will be used in production. For
example, if an extension will be used in production, this should be fit to the tool while Tool Setup is
performed also.

The first tightening during Tool Setup will be a standard tightening with parameters set for a careful
tightening to simplify initial calculation of joint characteristics. When you perform the tightenings, do not
release the trigger before the system has shut off the air pressure. When the air is shut off, release the
trigger.

5.7.2 Performing Tool Setup from Pulsor Focus front panel

Note that the Pulsor Fixed strategy will always be used when performing Tool Setup from the Pulsor
Focus front panel.

Press the Pset Setup button once.

If no Tool Setup has been done for this Pset previously, air hose test will be performed and Tool Setup is
started.

If a Tool Setup has been performed for this Pset already, tSEt/rSEt will flash on the display. Use +/- keys
to select tSEt and press Enter to start Tool Setup.

A suggested target torque value will flash. Use the +/- key to change this value. Press Enter when done.

The Tool Setup is now in tightening mode and you can start to perform the tightenings on the joint. Here,
you may cancel Tool Setup by pressing the Pset Setup button.

Follow the flow chart below for the recommended Tool Setup procedure. Below the flow chart, the Tool
Setup process will be described in text with all alternatives in the different stages presented.

Perform a tightening L

OK Tightening NOK tightening, for example, a rehit.
y y
Use +/- buttons to enter installed Press Pset Setup button. The last
torque, as measured by inline tightening will be deleted.

torque transducer or torque
wrench. Press Enter.

\ 4 h 4

Nr of tightenings will flash on

display.

! No
Satisfied with the Tool Setup? It is Do you want to exit
recommended to perform at least 5 Tool »| Tool Setup without
Setup tightenings. No saving?

Yes Yes
A 4 y
Press Enter. Tool Setup is finished. Press Pset Setup button. No Pset
changes will be saved.
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Perform the tightenings. After each tightening, the torque measured by the system is presented on the

display. You now have the following options:

1. Press +/- buttons to set the actually installed torque. Accept with Enter. The installed torque can
be measured with a torque wrench or an inline torque transducer. It is recommended to perform

this step after each valid tightening.

Perform a new tightening. By doing this, you accept the tightening but do not set installed torque.

Press Enter to accept the Tool Setup. The performed tightenings is accepted and the Pset is saved.
If no tightening is in memory (ie. all tightenings have been deleted) this option is not available.

4. Press Pset Setup to delete the last tightening. This is important to do if the tightening was

erroneous, €.g. a rehit.

5. Press Pset Setup again to cancel Tool Setup. Nothing from this Tool Setup will be saved in Pset.

5.8

Changing parameters after a Tool Setup

The settings mentioned below can be found in the Pset window for the actual Pset.

5.8.1

After a Tool Setup has been performed all
necessary parameters for the current
application are stored in the Pset. It may
happen that, at a later point, it becomes
clear that the system is slightly mistuned
and although it presents values that are
within the boundaries the actual installed
torque is a bit off. To correct this, use the
Torque Tuning Adjustment function. To
open the function window, press the
Torque Tuning Adjustment button in the
Pset main window.

Changing Torque Tuning

2% Pset: 1 (Gear, hox) - Puls

Parameter Overview

=~ Frogiamming
Tool Selup

Torque Tuning Adiustment
Tightening Options
Baich caunt
Monitaring
Monitoring Setup
41 Contiol Parameters
#1- Pset setup
- Shatistic programming

f
Rt Tl Seiom

X Clase

E Ferform Monitoring Setup

orF:Name Not Defined

Tool Setup

P100 Strategy
PE49 Target torque

P123 Target angle

PERO Tool moded used

PEB1 Tool setup performed
Torque Tuning Adjustment

P88 New measured torque
PEB2 Torque tuning factar
PB83 Tool setup torque tuning factor

D4 Compars

Perform Tool Setup

Wiew Result
Pulsor fixed

B hm
[orlsed  Des
EPP BC55 HR B10

20100323 164501

Torque Tuning Adustment

[wa um
033
023

ol Stare
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Three read-only parameters will be shown: the target =10l x|
torque for the current Pset, the current torque tuning )
factor and the torque tuning factor from the Tool f‘j Eauning:

= Performing thiz operation will adjust your

Setup. The two latter will be identical if no Torque
tuning adjustment has been performed for this Pset.
Write in the mean value of the torque the tool has
actually installed in the joints (measured by torque
wrench or inline transd}lcer) in the New measured PE43 Target torque Im— o
torque box. When OK is pressed, new parameters
will be calculated to adjust for the difference between
the target torque value and the actual installed torque.

tool torque szetting to compenszate for
the measured torque value written below.

PE3S2 Tarque tuking Factar 1.00

PE23 Tool zetup torque tuning factor 1.00

PEZS Mew meazured torque |32 Ik ft

(1]:4 | Cancel |

5.8.2 Changing Control parameters

In the Control Parameters tab the parameters used to control the tightening for this Pset are presented. All
parameters are automatically calculated during Tool Setup but some can be edited later if needed. The
most usable parameters are described in chapter 7.3, Control Parameters. A description of all parameters
can be found in chapter 23, Parameter list.
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6 Working with ToolsTalk Pulsor

This chapter describes how to use ToolsTalk Pulsor.

6.1 Connecting the computer to Pulsor Focus

The computer can be connected to the Pulsor Focus by using any of the following options:

1. USB cable
2. Serial cable

3. Crossover Ethernet cable

6.1.1 Connecting via USB cable

The USB connection is found just below the front panel of the PF4000, under the small rubber cover.

Connect the PC to the Pulsor Focus with the USB cable. The
computer will detect a USB device, a USB to RS232 converter.

If this is the first time the Pulsor Focus is connected to this PC
the Hardware wizard window will pop up. Make sure the
ToolsTalk Pulsor CD is inserted in the CD/DVD drive. On
Windows XP, click No, not this time in the first popup window
and then click Next.

Click Install from a list or specific location (Advanced) and then
click Next.

Found New Hardware Wizard

‘Welcome to the Found New
Hardware Wizard
Windows will search for current and updated software by

acking on your camputer, on the hardwars installation CD. of an
the Windows Update Web site [with your pemission].

Fiead ow privacy policy

Can'Windows connect toWindows Update to search for
software?

() Yes. this time only
() Yes. now and gvery time | cannect a deviee

Click Next to continue.

Found New Harndware Wizard

This wizard helps you install software for

EWAL232 Board USE <-> Serial

(*) If your hardware came with an installation CD
<& o floppy disk. insert it now.

“wihat do you want the wizard to do?

O Install the software automatically (Recommended)
o a st o7 speciic [oaation (v anced)

Click Next to continue.

<Back [ Mew> | [ Cancel
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Click Search for the best drivers in these locations. Click
Browse to find the driver location on the ToolsTalk Pulsor CD. Flease chonss yous sesich and sl options
When the driver folder has been selected, click Next. © Souh o et vt s o,

Use the check bowes below talimit or expand the default search, which includes local
paths and removable media. The best diver found will be installed.

[ Search removable media (flappy, CO-ROM...)
Includs this lgcation in the search

E:ACDM 2.00.00 | [ Browse |

© Dant search, | wil chaase the diver ta install

Choose this option ta sslect the devios driver from a list. Wwindows does not guarantes that
the driver you chaase willbe the best match for paur hardware,

[ <Back || New> | [ cancel |

If a warning window about unsigned software appears, click

Continue anyway and then click Finish. A o
! The software you are installing for this hardware:

The above procedure has to be finished twice before the USB USE Seril Canveter
port can be used. The new serial interface will be given the a1k s W o st vl B g
name ComN where N is the first available com port on your E‘t prcons . (el ma i eshal mostan 'it:_"" st

. . . your of this may impair
computer. The next time a Pulsor Focus is connected to this 3 Sl o sass e b 3] pa e =

either immediately or in the future. Microsoft strongly

recommends that you stop this installation now and

Computer, lt Wlll aUtomatlcally be deteCted contact the hardware vendor for software that has

passed Windows Logo testing.

[ Continwe Anpway ] | STOF Installation |

If uncertain of which com port is used by the connected Pulsor

Bie  fdion  fiew Heb

Focus, open up the Device Manager (Control Panel > System > mES oW A =R
Hardware tab) and click the + sign to the left of Ports to expand | jﬁ:‘:%mm i
that option. The device appears as a USB Serial Port with the : 5% .

Com number in parentheses. ﬁ :‘::;M;h

4~ fiue it

+ B Network sdagters
v B POMCIA sdtens
= o Fots (COMBLIT)

o Coeturcatione Port (COML)
o prinkes Port (LPTL) A/

B s Serisl Pon
+ @ Proce
o @ Soarsd, viden arud garme contsoders. v

The USB interface is now set up and ready to use. It is used exactly as if you were using a serial cable. In
the rest of this manual, wherever text is referring to serial communication, this applies to USB
communication as well. Go to chapter 6.2, Starting ToolsTalk Pulsor for more information on how to use
serial communication together with ToolsTalk Pulsor.

6.1.2 Connecting via serial cable

Connect your computer to the Pulsor Focus with an Atlas Copco serial cable. The serial port can be found
on the backside of the Pulsor Focus, serial port #2. No special installation has to be done. Go to chapter
6.2, Starting ToolsTalk Pulsor for more information on how to use serial communication together with
ToolsTalk Pulsor.

6.1.3 Connecting via crossover Ethernet cable

Connect your computer to the Pulsor Focus with a crossover Ethernet cable. The PF needs to be set up (i.e.
be given an IP address etc.) before it can be used over Ethernet. If the PF is not set up yet, use a serial or
USB cable to connect to the Pulsor Focus, follow the instructions in 6.2, Starting ToolsTalk Pulsor, and
then set up the Pulsor Focus according to chapter 11.4, Communication.
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6.2 Starting ToolsTalk Pulsor

Make sure that the PC is connected to Pulsor Focus as described in previous chapter and that the Pulsor
Focus is powered on.

Start ToolsTalk Pulsor on the PC for example by double- . D e e
clicking on the ToolsTalk Pulsor icon on your desktop. L] e —
. . . . ToolsTalk S
If running the demo version, select Continue evaluation or Pulsar _ il
select Register to register now. == -

Connect to Pulsor Focus by either: T TR seirr TR saiurr
Bl # Ethemet = §# Ethemet
e Double clicking Serial PF below Serial. & @ Ohee =g
or B Name Not Defined i ?:m
l > Tool accessones
e Double clicking <IP number> below Ethernet or I
selecting a Pulsor Focus from the PulsorF dropdown ) Morson
list. The <IP number> shown will be the latest oI s
connected Pulsor Focus IP number. If this computer =8 I s bk i
has not been used to connect via Ethernet before, these

options may not be available.

See introduction of chapter 6.6, Settings in ToolsTalk
Pulsor and 6.6.1, Settings — Communication on how to set
up ToolsTalk for communication.

For serial communication, how to select com port.

For Ethernet communication, how to add Pulsor Focus IP-
addresses to the ToolsTalk PF list. After a Pulsor Focus has
been added to the PF list, you can connect to it by selecting
it from the PulsorF dropdown list.

If the IP address of the controller is invalid (e.g. the first
time the PF is used) you need to connect serially, then you
can set up the PF for Ethernet communication according to
11.4, Communication.
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Check that Pset select source in Config is set to
Ethernet/Serial. This setting is permanent and need not
normally be changed. This is done so that Psets can be
selected from ToolsTalk. Use another Pset select
source if you want to select Pset by other means.
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6.3 ToolsTalk Pulsor user interface

The figure below shows the principal areas in ToolsTalk Pulsor’s user interface:

1 ToolsTalk Pulsor 3.05 - PulsorF:Station 1 o [=] 54|
Menu row ——— CE=EE_Foor Oofions Window Pl 1
Selection panel —» [ _Ssected Contoler| [ [ [ TH] Station | Rurring EE =imningdon [ Fnone =] Pusofist [ [¢ 40.165.96 654 =

Toolbar ———— &9 & ’?&Dm"”‘ﬁ?- M[lll o | o

Serial PF
Pulsor Focus:
Connect type: Sedial
Connected: No
PPF Type: Unknown
Double-click To Connect.

= # Ethemet
= Station 1
A
PF Map R
@ Config

¥ Tool sccessories
€ Diagnostic
W Idfeniifier
— FisldBus
% (2] Monitors
|7 Trace

 [gly Statistic

=1 @ Nifle

<< Hide details

B O |

(K}

B Qigon

There are several ways to start a function in ToolsTalk Pulsor. Generally, all functions can be reached by a
menu item in the menu row, by clicking on a tool button in the toolbar or by double clicking on the item in
the PF Map. It is recommended to use a mouse, however it is also possible to operate ToolsTalk Pulsor
using only a keyboard.

6.3.1 Menu row

This section provides an overview of the different functions that are available via the menu row.
Additional menus are displayed in the menu row when you open a function window. If, for example, you
open a Pset window you will see a new menu in the menu row called Pset.

Menu option Description
File You can open, save and close files, print and close ToolsTalk Pulsor from the File menu.
Edit You can create a new Pset or a new Job from the Edit menu.

[Active window] This menu option is dependent on which window is active. For example, if the Pset window is active,
“Pset” will be visible with menu items for creating, deleting and copying a Pset.

Focus You can choose how to make connections to Pulsor Focus from the Focus menu. You can choose between
an Ethernet connection and a serial connection. In the Offline mode you can use ToolsTalk Pulsor without
being connected to a Pulsor Focus. Settings made in Offline mode can later be loaded to a Pulsor Focus.

Options The following functions are available from the Options menu:

View/Hide Toolbar

Settings

Change language

Get Event Log

View Com Messages (NOTE: only available if LOG is set to ON in Options->Settings, communication tab)
Forced Release Program Control

Reboot PF Action

Window You can make settings for windows and icons in the Window menu. You can also open the Activate menu.
If you open the Activate menu you will see a list of available functions (Pset, Job, etc.).

Help You can open the Pulsor Focus help file (this manual as a .pdf) from the Help menu. The About ToolsTalk
Pulsor item shows registration and version information regarding the current installation of ToolsTalk.
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6.3.2

Selection panel

Name

Description

Selected Controller

The following options are available: Serial connection, Ethernet connection or Offline mode.

Running Pset

If the selected Pset source (Config. Parameter [C222]) is in Ethernet/Serial mode you can select Pset from
this window.

Running Job

If the selected Job (Config. Parameter [C221]) is in Ethernet/Serial mode you can select active from this
window.

PulsorF list button

Press this button to open up Settings->PulsorF list tab directly without using the Settings menu item.

PulsorF List
dropdown

You can use the PF List dropdown to easy connect to a Pulsor Focus via Ethernet. Select an item in the
dropdown list to connect ToolsTalk Pulsor to the corresponding Pulsor Focus. The information in this list
contains: Name, IP address and port number. The PF list is created from Settings in the Options menu,
PulsorF list tab. You can also press the PulsorF list button as mentioned in the item above.

6.3.3  Toolbar
Icon Name Description
o Tool Setup Clicking this button will start Tool Setup for the active Pset. Click the arrow to the right of this
3 T | button button to show a drop down list of available Psets and an option to create a new Pset. After a Pset is
activated or created, the Pset will be selected and Tool Setup for that Pset will automatically be
started. Note that Pset select source in Config must be set to Ethernet/Serial for ToolsTalk to be
able to select a new Pset. You will get an option to set this automatically when the Tool Setup
button is pressed, if not set already. See chapter 11.3.4, Pset select source, for instructions on how
to set this manually.
@ Pset This icon opens the Pset programming window. Click on the arrow to the right to show the
‘J T programmed Psets with numbers and names.
Qﬁu Job This icon opens the Job programming window.
n P Configuration | This icon opens the configuration window.
@ Diagnostics | This icon opens the diagnostics window.
I|I|" | Identifier This icon opens the identifier window (barcodes).
0125448
ﬁ FieldBus This icon opens the FieldBus configuration window.
== Monitors Press this button to open the Tracking results monitor. Click on the arrow to the right of this icon to
=21 select between the following monitors: Result monitor, Job monitor, Operator monitor or Tracking
- Results monitor.
Trace Click the Trace icon to bring up a graphical display of a tightening. Up to 5 tightenings can be
- é superimposed on the graph.
| I Statistics Click on this icon to display statistical results and graphs.
t_{ PF Map This icon opens the PF Map if it is closed.
‘ ’ Connect Click on button to connect to/disconnect from the Pulsor Focus.
o<
9 Help Show manual.
n
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6.3.4 The PF Map

The PF Map gives you an overview and shortcuts to all settings in the Pulsor Focus. Click on the minus or
plus symbols to open or close menus. Double click on the function names to open the corresponding
function. Brief information on the selected item is shown in the right panel of the PF Map. Right click on
the function name to create a new copy of the function (available for some functions). Only the left panel
of the PF Map is displayed if you click on the Hide details button.

6.4 Event codes in ToolsTalk Pulsor

There are two kind of event codes you may get when using the Pulsor system:

Types of event code | Display on the front Activity from the user
panel in Pulsor Focus

Event codes that need | The event code flashes This type of event is of such severity that it needs to be attended to before

acknowledging until acknowledged by work can be continued.
the user. There are three ways to acknowledge an event code:
1. Press the Acknowledge button in the event code window in
ToolsTalk Pulsor.

Press the Enter button on Pulsor Focus front panel.

3. Do aTool Enable from a digin or TCB (Green button is configured
to Tool Enable by default).

Other events codes The event code is No activity is required by the user. If you so wish, the event code window in
displayed 5 seconds. ToolsTalk Pulsor can be switched off by clicking on the OK button.

Events will be shown in ToolsTalk Pulsor as a popup window with a single button. A text describing the
event is shown in the window. If the event needs acknowledging, the window contains a button
(Acknowledge), which when pressed will acknowledge the event. If it is a non-acknowledge event, the
window contains a button (Ok) which when pressed will close the window.

Chapter 22, Event codes, provides more information on the different event codes. The event code will end
up in an Event log that can be analyzed at a later time.

6.5 Activating Pset and showing Pset main window

This section describes how to activate a Pset (parameter set) and show the main window for a Pset. In the
Pset main window you can start a Tool Setup, Monitoring Setup or change/view other Pset parameters.

Activate the desired Pset in the Selection panel in

File Edit Focus Options Window Help

ToolsTalk Pulsor (a prerequisite is that Pset select Selected ool [ [ Staten =] Rurving ~J8LET (Gee b =
source is set to Ethernet/Serial, see section 11.3.4, ") 3 = I nore,
Pset select source for more information). 2 @ n L 0L F

P:1 [Gear box]

€ .2 Motor block) |
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= Serial

Open the Pset main window for example by double-clicking on the required Pset _
X "B Name Not Defined
under Pset in the PF Map. - # Ethemet /

=[] 10.46.24.224
- & Pset
[F] 1 [GEar box)
[ 2
B0 Job
¥ Config
'V' Tool Contral Box
D Diagnastic
I 1dentifier
== FieldBus
+-[2] Monitars
| Trace
+- [y Statistic
-5} Offline

Mame Mot Defined

6.5.1 Creating a new Pset

Each type of joint has its own characteristics. If you want to use the tool on different joints you therefore
need one Pset for each type of joint.

Proceed as follows to create a new Pset:

=@ Serial

Create a new Pset by clicking the right mouse button on Pset in the PF Map. B Name Not Defned

Select “Create new Pset”. - # Ethemet
=-[[] 10.46.24.224
+ @.1 =

Create new Pset

D" Config

Y Tool Contral Box
40 Diagnostic
I | dentifier
== FieldBus

+-[T] Monitors
|2 Trace

+-{gy Statistic

-8} Oifline

Mame Mot Defined

Station 1 - Create new Pset

Give the Pset an ID from the list (or accept the suggested ID)
and, if required, give the new Pset a name. Click on OK. N O

Mew Pset Mame IGsar bod

W Ok x Cancel |

Select the Pset in the Selection panel in ToolsTalk

. . . File Edit Focus Options Window Help
Pulsor. This last step will activate the Pset. Note that

Selected Contlo\larl I [ﬂ] Station 1 * | Running: '@] Gear bog]
the Pset can not be used until a Tool Setup has been

i 2
performed for the Pset. -
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6.6 Settings in ToolsTalk Pulsor

This section describes the Settings functionality in ToolsTalk Pulsor.

Select Settings from the Options menu.

The Settings window has four tabs:

= Communication - Information about communication and
connection.

* Application - Settings for displaying information in
ToolsTalk Pulsor.

" Printout - Printer settings.

» PF List - PF list management.

1 ToolsTalk Pulsor 3.05 - PulsorF:Station 1

File Edit Focus RN ‘Window Help

Selected Contraller  Yiew Toolbar il Rur

J ' . @ EE
& Change language. ..

Gek Event Log

Wiew Com Messages

El-e Serial
B S Forced release progeontral

# Ethemet Reboot PF Action
2T Srakion .

Applicatinnl F'rintu:uutl PF Listl

e event sehin el
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6.6.1 Settings — Communication

The Communication sheet has four
sections, View event setup, LOG,
Serial setup and Ethernet setup.

The View event setup section contains
selections for viewing Pulsor Focus
errors and warnings.

Under Serial setup it is possible to
select which Com port to use
(normally Com1 or Com?2). The baud
rate can be set to 2400, 4800 or 9600.

@ Make sure all connected
Pulsor Focus is set to use the
same baud rate to prevent
changing ToolsTalk setting
unnecessarily often.

Communication IAppIication' Printaut | PulsorF List |

—Wiew event setup

¥ Show controller ermar info in ToalsT alki

¥ Show controller warning info in ToalsT alk

LOG

V¥ On Advanced |
Log file ILog.txt

—Serial zetup

Com port; ICom 1 'l

Baud rate I SE00 ~ l

—Ethernet setup

™ |z Mtk aster
™ s CellM aster

¢ |z Contraller

Partrmber |5543

Cantroller IP {10 |40 1165 |&a

Pulzor Focus available list

10.40.165.63 6543 Controller j

" 0K XK Cancel |

Under Ethernet setup select the type of connected Pulsor Focus (NetMaster, CellMaster or Controller), set
Port number and Controller IP address. Default port number value is 6543. If using an item from PF List
(PF available list) all three parameters (type, port, IP) will be set simultaneously.

@ To be able to edit Ethernet setup parameters ToolsTalk Pulsor must not be connected

to a PF.

In the LOG section, you can select if you want to log communication between Pulsor Focus and ToolsTalk.

If you set Log to On, then messages will be stored in a file. The file name is stated in the Log file field.

Via the Advanced button you can make special setup

for logging.

If Split Log is activated the size of “log.txt”- file
cannot exceed the value set in Logfile size. When the

[+ Split Log

[~ LogHex

file is full the file will be renamed to “log~.txt”” and

the contents of “log.txt” will be erased. Then data will

continue to be stored in “log.txt”.

Advanced log settings x|

Loafile size I'I j B yte

[~ Log all messages

[¥ Log pollmessages Hex

¥ Logthe message

[¥ Log meszages size

IL Cloze
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6.6.2 Settings — Application
The Application tab sheet has three sections. i ——— X
Th f . . b Communication F'nntoutl PulzorF LlstI
e first section 1s about ToolsTalk ~Presentation —Automatic functionality
Presentation. Use this if you want to view ¥ Show hints ¥ Auto collaps treeviews
hints and parameter numbers. e S e s & Mo auta comestion
3 . . . v Show YIN in result  Gerial i
The first checkbox in Automatic functionality B e
activates/deactivates Auto collapse tree views. -t St Pt Pt ol o :
L0 atore Fulzor Focus (o e on dizconnec

If Serial/Ethernet Auto connection on start up #uto Store Pulsor Focus Filename:

is checked, ToolsTalk will try to connect to [Fontrolerackup.pi3

the Pulsor Focus via serial/Ethernet i

. . . . [Ueraul Irecor

communication 1mmed1ately on start-up. Path: g [ Set path |
If the Auto store PF to file on disconnect box

is ghe((:llfed, Toolts.Talk will store PF to file FETRSMIN e = |
when disconnecting.

The last field allows you to set the path for VK | X concel |
Default directory. Log files and auto stored PF

files will be saved to this directory.
6.6.3 Settings — Printout

The Printout tab contains printout Settings X
Settings Communicationl Application : I

If you enter text in the Printout footer it et

will appear on every printed paper.

If you use the A4 Printout format, —Printout format—————————— " Prntouwt Colors——————————

. " Default format " Color

select A4 format, otherwise select & at format - B

Default format.

Printout Colors is only applicable if

you use a color printer.

o 0K I X Cancel |
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6.6.4 Settings - PF List

From the PF List tab you can manage the PF available list. You can add, modify and remove items. An item
is a Pulsor Focus unit with Name, [P address, port number and controller type. If you want to use multiple
PF list files you can select which one you want to use.

seteings x|

Commurication | Application | Printout  PulsorF List |

Pulzor Focus available list

[10.41.1 .
104016599 6543 Controller
10.40.765.100 6543  Cortroller r
1040765101 6543 | Controller
104016562 B543 | Contioller hd

PulzarF M ame IW
1z NetMaster

Controller [P I'IU |4U |185 ISB 1 CelMaster
Partrumber |5543 * |z Controller

Add | todified | Remove |

Select Pulzor Focus list file |

PulsorF Awvailable List in file:

C:%Program Filez Atlas Copoo Tools ABAT oolsT alk Pulzor\PFList bt

J Ok I x Cancel |
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6.7 Storing programming on file

To store the programmed settings on file, open the File menu. The following options are available: Read
<object>, Read PF from File, Save <object> and Store PF to File. <Object> could be Pset, Job, Config,
Identifier or Diagnostics depending on which corresponding window is currently active.

Function Description

Store Pulsor Focus to When you are connected to a Pulsor Focus and perform Store PF to File, all programmed settings in the
File Pulsor Focus will be stored to a file. You will be asked to name the file.

Read Pulsor Focus When you are connected to a Pulsor Focus and perform Read PF from File, the Pulsor Focus will be
from File updated with programmed settings stored on file. You will be asked to select file.

Save <object> This function stores a single object to file. The data from the active window in ToolsTalk will be stored

(Config, Pset, Job etc.) | to file. You will be asked to name the file.

Read <object > This function writes a single object file to the Pulsor Focus. The data in the active window will be
(Config, Pset, Job etc.) | updated with data from the file. You will be asked to select file.

When you store PF to file, Tools Talk will ask you to name the file. Then, ToolsTalk will store the
programmed settings on a number of files (for example one file for each Pset and Job). A Pset will be
stored in a file with extension “.pfp”. All files will begin with the desired name but will have extensions as
below.

File extension | Explanation

pf3 Overhead file

prfp Pset

pfc Config

pfj Job

pfd Diagnostics

rfq Function

pfi Identifier

ptk Tool Drift Alarm result data
pfe* Trace

*The trace will not be saved to file when storing Pulsor Focus to file. To save a trace, use Save trace from
the File menu when a trace is active on screen.

When you store PF to File you have the option to store files in Excel® format. Select Excel as file format
in the Save As dialogue. The overhead file will have the extension “pft”. Extensions for the other stored
files will be “xIs”. These files can be used in Microsoft Excel®.
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6.8 Offline mode

Offline mode gives the user the opportunity to conduct programming and configuration without being
connected to a Pulsor Focus unit. All programming will be stored to or read from a file. This file can be
copied to one or more Pulsor Focus units.

There are three different ways to select the Offline mode:

Select Focus — Offline - <Name> - Connect (shown to the  [ESR PN 2T C g UL ot 0 gt g a e 1 o)

right). File Edit Bae=iEN Opkions  Window  Help
Select last alternative in the Selected Controller box. Celected [ Serial v | Station 1 -

Double click on the Offline icon in the PF Map window. Ethernat  » —

all Cffline rame Mok Defined

The file can be located on the local hard drive or network etc. There is a number of default files supplied
when installing ToolsTalk. You can also find these files separately on the ToolsTalk installation CD.
Depending on the license level (Gold RBU or differently branded RBU) of the Pulsor Focus the
corresponding file shall be selected. You can recognize the different license levels by the names of the
default files: Gold.pf3 in the case of a Gold RBU. A good idea is to make a backup of these files.

A file can be created by first connecting (Serially or by Ethernet) to a Pulsor ! ToolsTalk Pulsor 3.05 -
Focus and then selecting Store PF to File from the File menu. Name the file and  §§E¥ Edit Focus  Options
store it in an appropriate location.

Read Pulsor Focus from File

Select a file with the same license level as the Pulsor Focus unit. The selected Store Pulsor Facus o File
file is opened and you can change it, just as if you were connected to a Pulsor Save all windaws
Focus. If a file with higher license level is selected you can change its contents,
but the file can not be read to a Pulsor Focus unit with an RBU of a lower
license level.

Brint: Presiew
Primk

Exit:
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6.9 Miscellaneous ToolsTalk Pulsor tasks

6.9.1 New user for an existing ToolsTalk Pulsor installation

When a new user is added to the computer running ToolsTalk Pulsor, the PF List may be inaccessible due
to user access rights or due to the list being stored in an unexpected folder or with an unexpected filename.
This section describes how you point out the PF list you want to use for an existing ToolsTalk Pulsor

installation.
In the settings window, click on the PF List tab. — pu‘mm\'\

Click on the Select Pulsor Focus list file button. R ——
=
10.40.165.100  £543
10.40.165.101 6543 Controler —I
Stationd 10.40.165.62 6543 | Conbroler LI
Pubof Name [Sraion

Conoller P [10 [40 185 [38
Pottnumber 5543

|5 NetMaster
" s CelMaster

| Controller

il | Modfied | Remeve |
Select Pulsor Focus list file
PulsorF &vailable List in file:
C:\Program Files\Atlas Copea Tools AB\TooksT alk PulsoryPFList et
X Corce
Select file “PF3000List.txt” or, if the file is located elsewhere, S ]
. Lock i | 23 ToxsksT o Prdses b | E et 0-
browse to find the correct directory. | (Dt
Click Open. L:} ~
Choose OK to exit. ke
My Documents
9
<
MpMei i [FF oo 1 =
" Hmdwe  [Teem = Coenl |

6.9.2 Connecting ToolsTalk Pulsor to Pulsor Focus using
crossover Ethernet cable

When Pulsor Focus is not connected to a network it is recommended to use a crossover Ethernet cable to
connect the computer running ToolsTalk Pulsor to the Pulsor Focus. Follow the instructions below to
configure the PC and the Pulsor Focus.
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Hardware required

= A Pulsor Focus unit.
= A crossover Ethernet cable (RX/TX crossed).
= A PC with an Ethernet connection (the PC shall not be connected to the network).

Configuring the PC
* Go into Windows® network settings (e.g. Start — Settings - Network connections — Local area
connection on Windows® XP.)

= Select Properties and make sure that TCP/IP is marked. Double-click on it or mark it and select
Properties.

= Select the PC’s “hard” IP address (often if you are connected to a network the choice “Select an IP
address automatically” is selected) such as 192.168.1.1 and specify a subnet mask e.g. 255.255.255.0).
DO NOT specify a default gateway.

= Save the settings by clicking OK.

Configuring Pulsor Focus

= Make a serial connection via RS232 with Pulsor Focus (required first time).
= Go into the Config menu and select Communication.

= Specify an IP address that is similar to (but not identical to) the one allocated to the PC such as
192.168.1.10. With the subnet mask above the three first numbers should be equal.

= Specify a Subnet mask as above, i.e. 255.255.255.0.
= DO NOT specify a default router (gateway). If there is one already, delete it. You should see 0.0.0.0.
= (lick on Store to save.

= ToolsTalk Pulsor displays a message that Pulsor Focus should be rebooted.

Connecting
= Close the ToolsTalk Pulsor connection and reboot the PC if necessary.
= Switch off Pulsor Focus, wait at least 10 seconds and then switch it on again.

= Connect ToolsTalk Pulsor to Pulsor Focus via the Ethernet (it may be necessary to enter your new
connection to the PF list) — this is done in Settings under the Options menu.
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7 Pset and batch count

All Pulsor tightenings are performed in the context of a Pset (Parameter set). The Pset contains the set of
parameters that controls and monitors the tightening process, including the result of Tool and Monitoring
Setup.

This chapter introduces basic tasks of creating and activating a Pset and also describes how to enable
batch counting of tightenings.

For a description on Pset programming (Tool Setup, Monitoring Setup, Tightening options and
Monitoring) see chapter 5, Performing Tool Setup, 9, Performing a Monitoring Setup and 8, Tightening
and monitoring respectively.

For parameter description see Parameter list, section 23.1, Pset.

Show Pset window either by double clicking the Pset in the PF Map in ToolsTalk Pulsor or by @ .
selecting the function from the toolbar.

7.1 Activating Pset

To be able to use a Pset it must be activated:

Select the required Pset in the Selection panel in 1 ToolsTall Pulsor 305 PEHEEEE

File Edt Focus Options ‘Window Help

ToolsTalk Pulsor (a prerequisite is that Pset select .., onscer| [ 5ot =] F‘“M o b .

source is set at Ethernet/Serial, see section 11.3.3 &) nors
. ’ ’ r| S @ = = ‘ ) [Gear box]
Other 1/0:s settings). ER RN D i

CSC'8) P2 [Motor block) 1

7.2 Programming

7.2.1 Strategies

Here you can view/edit the tightening strategy used. The strategy is normally selected during Tool Setup.
An exception from this is the Click Wrench strategy, which does not use a Tool Setup. Note that if you
change from one strategy to another it is important to perform a new Tool Setup before using the Pset.
Parameters calculated for one strategy is not reusable for the other.

7.2.2 Batch count of tightenings

Pulsor has a function for batch counting of tightenings. Batch size indicates the number of tightenings that
shall be done in a batch. Batch counting is either taken from the Pset, or can be set from Ethernet/Serial or
Fieldbus. In the example below the count is taken from the Pset.
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Open the relevant Pset from the PF Map. Psetutsearbnn)—vulsurﬂtatinn 1 J[=TES]
EE—— Tightening Options

Select Tightening options under programming

. . ightening Angle Star 50 %

from the navigation area. FETI Tattenina fng Stat *
. . PE12 Rundown pulse filter v
Activate Batch count by selecting Pset from 11 e — ...
the list in Batch count and then enter the P14 Cyce abor iner £ Seo
number in the Batch size field. e e e T —— =]
. -- Statistic programming

The parameter Max coherent NOK’s will T e N

. . P153 Max Coherent NOK's I
count how many NOK tightenings that may be

performed consecutively until air will be shut
Off L Perfarm b anitaring Setup

Save by clicking Store.

-’-g§ Ferform Toal Setup |

There are alSO Settil’lgs il’l COl’lfig that affeCt X Close | [T Compare | [B [ Unde Compare | G Fiead | wgl Store |
batch counting. See section 11.2.3, Settings for
Options for more information.

See also section 23.1.1, P1xx Programming.

7.3 Control Parameters

In the Control Parameters tab the parameters used to control the tightening for the Pset are presented. All
parameters are automatically calculated during Tool Setup. Some can be edited later if needed. A
description of all parameters is given in chapter 23, Parameter list.

i pset:3 - PulsorF:Name Not Defi o ]

Farameter Overview

PEEO Peet prezsune 44,52 PS5l
[ Programming
[El- Contral Parameters I (e
- = Control FEFE Tarque pulse threshold |EI %

i Pulse Control
. i Gpstem Caniral
- Pset zetup
[ Statistic programming

System Control
PEBE Extrapolation shutaff threshold IElEI

g

x Claze | [ Compare | [ [0 Wrida Compare | i Fizad | Wil Store |

P660 will affect rundown and tightening speed and should be set so that the torque installed by the first
pulse is sensible.

P676: Torque Pulse Threshold, expressed as a percentage of the target torque. At time of print, this parameter
do not affect the tightening or tightetning results.

P686: Extrapolation Shutoff Threshold, expressed as a percentage of the target torque. The system waits
until the torque has reached this level until torque extrapolation is activated. When extrapolation is active,
the system will estimate the following pulse torques and shut off the air when the estimated values of the
coming pulses exceeds the target torque. This parameter should normally be around 90% but may be
lowered if using hard joints combined with long air hoses. Values lower than 70% is not recommended.
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7.4 Pset administration

In Pset administration you will be presented with five options - Name Pset, View existing Pset, Create
new Pset, Copy Pset and Delete Pset. When creating a new Pset, choose a number in the list and name the
Pset.

1! psek:1 (Gearbox) - PulsorF:Station 1 _ Ol x|
Parameter Overview |
P402 Mame Pset Gearbox
|- Prograrmming

- Control Parameters Wiew existing Psets

Create new Paet

Copy Pset |

-- Statistic programming
Delete Pset
PA0E Pzet updated 2003-04-0311:03:29
Reset
Tgﬁ Ferfarm Teel Setup
Delete Pset results |
Ferfarm tonitoring Setup Delete all resultz |
x Cloze | [ Compare | [0 [/ Undo Compare | {i Fiead | Wil Store |

7.5 Loosening

Loosening should be performed by keeping the trigger button pressed until the joint is entirely loosened.
Avoid pressing the trigger button repeatedly during the loosening.

It is possible to take loosenings in account if batch count is used. This is done by setting parameter C133
Decrement batch at OK loosening. See section 11.2.3, Settings for Options.

It is also possible to disallow loosenings after a correctly performed tightening. This is done by setting
parameter C131, Disable loosening at OK (see section 11.2.3, Settings for Options). Note that an attempt
to loosen a correctly tightened joint will also be counted as a batch decrement, if batch count is used, since
the joint’s clamp force may have been altered before the air was shut off.

9836 4841 21 59 (235)






Tightening and monitoring

8 Tightening and monitoring

This chapter describes the parameters that are measured when performing tightenings and how they can be
used. Advices on what to think of and how different problems can be resolved are given.

Go directly to sections 8.4, Tightening monitoring, and 8.5, Changing limits and activate monitor
parameters, if you want to get started quickly and adjust the tightening monitoring. It is also advisable to
read section Viewing results, on how the results can be displayed.

Chapter 9, Performing a Monitoring Setup, describes how to automatically calculate monitoring
parameters from a number of representative test tightenings.

8.1 Performing tightenings

To get as accurate measurements as possible from tightenings, the following need to be considered:

= Keep the trigger pressed until the tool has shut off.

= Hold the tool steady.

= Keep the tool straight.

= Do not twist the tool while tightening as this will affect the angle measurement.

When the tightening is completed, a correct tightening can be verified by the green OK light on the tool.

If the tool has not been used for a long time, it may “spin” during the first tightening. This is sensed by
abnormally high pulse frequency and that the tool feels weaker than normal. It is normal for this to happen
after the tool has rested for about an hour. If this happens regularly, fill up oil in the pulse unit.

8.2 A tightening and its parameters

150
Torgue Tightening time
(Hm)

FPulse pressure

'
Air pressure is measured Angle increases in

[ at air motar in the tool . steps for each pulse
Angular measurement .' 1
starts when torque = 50% '
of target torque \ |
50 ; i -
. i .
i 'I Measured angle
Angle far first i
pulse is not I
measured 1
|
L} I = -
O T T l T — T
-0,1 0 0.1 02 03 04 05 06 0.7 08 09 Time (s) 1

The above graph shows the torque (black), angle (dashed) and the air pressure at the air motor in the tool
(dotted) for a typical tightening. The tightening starts (t=0) when the tool trigger is pressed. During the
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first 0.2 seconds the thread is run down and then the first pulse occurs and the actual tightening is started.
The torque and the tightening angle increases in stages for each pulse. When the pulse torque is
sufficiently high the air to the tool will be shut off and the tightening is completed.

%) Thetool air pressure decreases to zero when the operator releases the trigger and/or the
system has shut off the air supply.

Parameter

Description

Pulse filter

Sometimes a pulse occurs during rundown that has nothing to do with the tightening. Examples of this are
when locknuts are used or the thread is damaged. The pulse filter identifies such pulses and removes them
from the calculations of torque, relative angle, number of pulses, tightening time, rundown time, pulse
frequency and pulse pressure. Even if the Pulse filter is turned off, it is used when calculating the torque
and pulse frequency.

Trigger lost

This indicates that the operator has released the trigger before the tightening is ready.

Torque value

The highest torque measured during tightening. By default, the first pulse is not counted when calculating
the torque value. The pulse filter is used for this function irrespective of whether or not the pulse filter is
on.

Relative torque

The achieved torque as a percentage of the target torque. It has the same features that apply to torque value
as described above.

Start final angle
max

If the torque of the first pulse is far above the threshold torque where angle should be calculated from, then
the angle calculation starts too late. This is especially a problem when using the Pulsor Angle Shutoff
strategy, where the low angle measurement results in bolts being tightened too far. When this monitoring
limit is activated, the tightening will stop if the first pulse exceeds this value.

Final angle

Expressed in degrees. This is measured from a torque threshold value (default 50% of target torque). In
most cases 50% of target torque is a good choice of threshold value.

If the threshold value is set at 0 the angle is always measured from the first pulse, as is the case if the
threshold value lies below the torque value of the first pulse.

@ The angle of the first pulse cannot be measured.

If a Monitoring Setup has been performed, the average of the angles is used as basis for the tightening
angle monitoring parameters.

No of Pulses

The number of pulses registered during the tightening. 10-15 pulses is enough for good accuracy, more
than 20 pulses will not contribute to the accuracy. Too many pulses has the drawback that oil must be filled
more often in the pulse unit. If you consistently have more than 30 pulses per tightening a larger tool size is
recommended for the application. Conversely, 3 pulses or less has the drawback that the accuracy becomes
poor and the pulse frequency (which is used when using the tool drift alarm function) cannot be calculated.
In this case, a smaller tool model can be better for the application.

Tightening time

The time between the first pulse and the last pulse.

Rundown time

The time between the tool trigger is activated and the first pulse.

Pulse frequency

The number of pulses per second. The time between the first and second pulse is not used in the calculation
since this time is not representative. Consequently the tightening must comprise at least 3 pulses for the
pulse frequency to be calculated. Since the calculation of the pulse frequency for 3 pulses uses only a single
time interval between two pulses, the result in this case should be interpreted with caution. The more pulses
the tightening includes, the more reliable the result of the pulse frequency calculation.

PF pressure

The maximum requested pressure from the Pulsor Focus during a tightening.

Pulse pressure

The maximum air pressure in tool (between pulses) during the tightening.

TCB pressure

The maximum pressure reached at the outlet of the TCB during tightening.
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8.3 Viewing results

The Pulsor Focus can display one or two tightening parameters on the display. ToolsTalk Pulsor is used to
select which parameter(s) to display. If two parameters are selected these will be shown alternately on the
display. As default, only Torque value is displayed.

See section 11.2.2, Display and toggle display for instructions on how to use ToolsTalk Pulsor to set the
display.

When using ToolsTalk Pulsor, the Tracking result monitor show all results from the tightenings. See
chapter 16, Monitors for more information.

8.4 Tightening monitoring

Monitoring is used to determine if a tightening is OK or not OK. If, after a tightening, a parameter that is
monitored lies outside of its accepted interval that tightening will be rejected. How the system should react
on a rejected tightening is configurable. The signal lights on the tool will show if a tightening was rejected
or not as described in 3.1, Signal lights on the tool. The limit values can be set in the monitoring tabs in
the Pset window as described below. Which monitor limits to activate can also be set here.

If Monitoring Setup has been performed for the Pset limit values will automatically be provided for all the
parameters you can monitor on. Most tightenings will lie within these limits. Changes made in the
monitoring tabs will not affect the result of a Monitoring Setup. The Monitoring Setup results are saved
and shown under View Result in the Pset window, Monitoring Setup tab.
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8.5

Select Monitoring under Programming in the
navigation area for the relevant Pset.

In the Monitoring window you can adjust your
limit values for monitoring and activate or
deactivate them.

@ Relative torque value is 100% when the
tightened torque is equal to the target

torque.

Only Torque and Trigger lost (no machine shut-
limits are activated by default. The absolute and

relative torque values are linked - if one is
changed, the other will follow.

Check the parameter limits that should be
activated.

Changing limits and activate monitor parameters

- Pset:d (Gear box) - PulsorF:Hame Hot Defined

Paramates Ovarvies

Paoxyamming
ToolSehp
Toncpan Turmrg Aufpslrvmmd
Tghtermy Optonz
Banch court
Moritoing
Moriing Sehup
4 Control Paramesteny
v Pt s
e |

&1 Pesform Tool Sehup

off)

X Coce

E Prstirm Moritarn Sebap

| Monitoring
P12 Fingl 1q min.

PEAS Fledatren bescgun
P114 Final 1 max.

PEAT Flodatrn besgun ma
P Trigoer lost

P12 Final angle min
P34 Pl aghe e
PEX St final angle mas:

PiA1 Pule count mn
PEAY Pulpe count masx

Monitoring+
P31 Tightening fime min
PEXS Tightaning tme mas

PE21 Rundawn tirne min
PEZ3 Rundesn time max

[0 Compae

Deg

560
Sne

Sec
Snc

Bhesd | o i

If Relative torque or Tightening Angle has limits “-1” the Monitoring Setup has not been able to
determine these parameters. They will not be monitored correctly while having these values.

If the limit values generated during Monitoring setup are asymmetrical it is due to the offset between the
target torque and the mean torque achieved during Monitoring setup. Save changes by clicking Store.

You can change the tightening settings in
Tightening Options. If the angle values have a

high variation, try changing the Tightening
Angle Start parameter.

Batch related settings are also set in this
window.

Save changes by clicking Store.

8.6

21 pset:1 {Gearbox) - PulsorF:Station 1 3 x|
PaancirOueview || TEMEHINGIOPGHE R
PE11 Tightening Angle Start 50 #
PE12 Rundawn pulze filker v
F141 End time 0.z Sec
Monitoring+ P144 Cycle shart timer 300 Sec
ontrol Parameters P180 Batch count Off p2
- Post setup P151 Batch size Mot Used
- Statist) i
S plogenng P12 Lock al batch done r
P153 Max Coherent NOK's 0
—rgg Perfarm Tool Setup |
Ferform Monitoring Setup
x Cloze | [0 Compare | [ [ Undo Compare | (@ Read | o Store |

Using the tightening monitoring options

A change in Tightening angle start and Rundown pulse filter will affect the values of the corresponding
tightening results. If this is changed the limits for monitoring may need to be adjusted as well.

Limit values, Tightening angle start and Rundown pulse filter can be changed, activated or deactivated

arbitrarily at any time.

Rundown pulse filter: If early pulses occur that are not part of the tightening such as Rundown pulses of
self locking nuts the measurement of various parameters such as tightening time may be incorrect. To
prevent this there is a Rundown pulse filter that excludes such pulses from the calculations. The filter is on

by default, but can be switched off.
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8.7 Changing parameters via Pulsor Focus front panel

Some parameters can be changed using the function button (F) on the front panel. The function can be
used assuming no other user is accessing the controller. Confirm with Enter to go to edit mode for the
currently selected function shown on the display. Confirm with Enter when you have made an adjustment
to exit edit mode.

= Press F to select parameter F1, the minimum limit for torque monitoring. The parameter value (e.g. 92)
will flash. After entering edit mode, this value can be increased/decreased using the +/- buttons.

= Press F again to select parameter F2, the maximum limit for torque monitoring.
= Press F (F3). Pulsor Focus IP address.

= Press F (F4). Active Pset. Note that Pset select source must be set to PF Keyboard for this to work. For
more information see section 11.3.4, Pset select source.

= Press F (F5). The number of batch tightenings.

= Press F (F6). Select this to create a new Pset. Note that Pset select source must be set to PF Keyboard
for this to work. For more information see section 11.3.4, Pset select source.

= Press F (F7). Select this to perform a Torque tuning adjustment.
= Press F (F8). Pset pressure.

= Press F again to exit to working mode.

@ Press the F button repeatedly to exit edit mode, or wait 30 seconds.

8.8 Strategies for tightening monitoring

Torque - limit values: The number of rejected tightenings will vary accordingly to the limits set. If a
Monitoring Setup has been performed and the limits are set unnecessarily tight or too wide, set the limits
to better values, preferably according to specification.

Rehit: There is no automatic function for detecting a rehit. However, you can set the parameter limits so
that a rehit is detected (tightening time, tightening angle, number of pulses). Make a number of correct
tightenings and then carry out a rehit on these to check which parameter(s) that is most suited for detecting
the error.

Cross thread: This means that the joint sticks in a non-tightened position as a consequence of damaged
threads or that the nut is cross-threaded. In the event of such faults, the tightening angle is often different
(both lower and higher is possible) compared to what it should normally be.

Self-lock: If there is a risk that prevailing torque nuts (for example nyloc® nuts) are mistaken for standard
nuts or vice versa, this error can be captured using the rundown time. The rundown time is often longer for
prevailing torque nuts. Test with a number of each type of nut and check if/how the rundown time can
capture the difference.
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8.9 Analysis of improvements

Once the tool is adjusted and has been working for a while, it may be appropriate to analyze how the tool
and the monitoring have functioned. With the help of Get all results (found in the monitors dropdown
menu), all the parameters from the tightenings can be viewed.

2 L2 il

Result Monitor
[E] Joby Momitor

D Operakor Maonikaor
] Tracking Resulks

-

224 cet all results

When the results are shown, you can send the results to Excel®. There you can, for example, sort out all
rejected values. An analysis of the result data can show how the process can be further improved.
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9 Performing a Monitoring Setup

9.1 Introduction

A Pset may be set to monitor on a lot of tightening parameters. To automatically generate suggestions for
these limit parameters you can perform a Monitoring Setup. This will teach the Pset the difference
between “good” and “bad” tightenings.

A prerequisite for being able to carry out a Monitoring Setup is that a Tool Setup has been performed for
the Pset according to the instructions in chapter 5, Performing Tool Setup.

It is also possible to carry out a simpler type of Monitoring Setup directly from the Pulsor Focus front
panel. See section 9.6, Making Monitoring Setup via Pulsor Focus front panel for more information.

If you want to set up limits for monitoring parameters without performing a Monitoring Setup, you can
skip this chapter. For more information about how to manually set monitoring parameters see chapter 8.4,
Tightening monitoring, and 8.5, Changing limits and activate monitor parameters.

9.2 Starting Monitoring Setup

In the window for the active Pset Click on either —
. . Parametes Oversew Ting Setup
Perform Monitoring Setup button. e — Y Pesemrising e
Lot — T
o - [ —
:::‘;:," PGl Numbes of tighterings P
&'l Pedor Tos! Sehu |
X Coe ¥ Compae | | et | o

The Monitoring Setup is displayed.

Tightening basis statistics Proposed limits Tightering values
Tightening parameters: Hin Max Mean Stddev | Min Max
Tarque Value
Relative toique
Tightening Angle
Mo of pulses
Tightening ime
Rundown time:

System parameters
Pulse frequency
Pulse pressure [Bar]

Fief setup id
Mumber of fighlenings |

Target torque 45.00 Nm

Set reference values

Tightening Angle Start

Userinfo
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9.3

Making Monitoring setup tightenings

Important information regarding tightenings:

Use the tool on the actual target joint.
Perform the tightenings.

Do not release the tool trigger prematurely. The tool must shut off after each tightening (tightenings
where the tool has not shut off are not included in Monitoring Setup).

If a performed tightening has spin error it is not included in Monitoring setup. The tool oil level must
be checked before Monitoring Setup can be continued.

No lights will light up on the tool, the Pulsor Focus front panel or other accessories that are connected
when you carry out Monitoring Setup tightenings (since the system does not monitor these
tightenings).

It is strongly recommended to have at least 5 pulses and at the most 30 pulses to have optimal use of
the tool. A warning message will be shown upon leaving Monitoring Setup if this recommendation is
not followed. See also section 8.2, A tightening and its parameters.

New limit values for monitoring are calculated for each new Monitoring Setup tightening (as are
certain statistics on the tightening result).

Check that the Monitoring Setup tightenings have been done correctly.

Monitoring Setup

Tightening basis statistics Proposed limits Tightening values
Tightening parameters Min Max Mean Std dev Min Max i i
Tarque Value | 4230 | 4730 | 4454 169 | | 431 | 430 45,1 432
Relative torque 93 104 98 4 83 112 98 96 100 98
Tightening Angle 5 10 7 2 3 15 [ 5 9 )
Mo of pulses | 4 | B | 5 1 | 2 | 7 | 4 | 4 5 4
Tightering time | bis | 02 | 019 004 | 0,08 0.34 | DB | 018 021 018
Rundaown time | bis | 020 | 020 0.0t 0,16 0.23 | b2 | 019 018 018
System parameters
Pulse frequency 17.2 187 181 18.3 17.2 18.0 Azl
Pulze pressure [Bar] oo |oomo | om oo | om 0,01 0,01
Ref setup id 7 ] 3 10
Mumber of tighterings 10 Delete Delete Delete Delete
Target karque 45,00 Mm
Tightening Angle Start 50 4 ELiET e alies
Rundown pulse filter WV
FKeepPsetLimitsParameter [
User info ’—
I T
J Accept

Tightenings where the torque lies outside 15% of the mean value are shown in orange.

Tightenings with invalid parameter values are shown with “-, (for example tightenings with a negative
angle or pulse frequency value when less than 3 pulses). Min and max values are presented with “-”
and proposed limits are set to “-1” for that parameter since they cannot be evaluated.

It is recommended to perform at least 10 tightenings. Only one tightening will work but more
tightenings will provide better statistics. Max 50 tightenings is allowed.

It is important for the statistics to be based on representative and correct tightenings. Incorrect
tightenings can be deleted by clicking on Delete for the tightening. See also the following section.
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9.3.1 Making setups during Monitoring Setup

By pressing the Set reference values button you can change the following parameters while carrying out a
Monitoring Setup. These parameters affect the measurement values, also for tightenings already done
during Monitoring Setup.

= Target torque (not editable): Specified target torque for this PSet.

= Tightening angle start: This should be set to the relative torque level from where angle measurement is
to start. The default start is at 50% of target torque.

= Rundown pulse filter: If there are problems with early pulses that are not part of the relevant tightening,
such as self-tap or nyloc®, such pulses are filtered out. The filter is on as default when a Pset is created
but can be shut off. See more under section 8.8, Strategies for tightening monitoring.

= Keep Pset torque limits: if this checkbox is marked, torque limits in monitoring limits will not be
changed after an accepted Monitoring Setup.

Click the Set reference values button. 1 set reference values
If needed, change the parameters. See explanation in table Target torque N
above. Tightening &ngle Start 50 4
. Rundawn pulze filter r
Click on OK. -
Keep Pset limits N

@ Changing these parameters results in
recalculation of all the tightening results O X cancel \
from this monitoring Setup.
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9.4 Completing Monitoring Setup

Check that the result from the Monitoring Setup tightenings is
reasonable. Review the max/min results: Identify and delete

any deviating tightenings. [»

When enough tightenings have been made, the Accept button

will be marked in yellow, or, if Tools Talk identifies a o Aicept | X Cancel |

problem with the Monitoring Setup, see below.

Setup is completed by clicking the Accept button. The warming X
Monitoring Setup window will be closed, the results stored S el et o g S

and no Changes or addltlons tO thlS Monltorll’lg Setup can be -Mumber of tightenings in Monitoring Setup below the recommended
made later, though it is always possible to perform a new Press "OK" ko Skore anyway

Press "Cancel” ta return to Manitaring Setup

Monitoring Setup. If there are any faults in the Monitoring
Setup a new window will be shown. The problems will be
listed and a chance is given to go back and fix the faults or
store anyway.

Cancel |

The Accept button will be red if there are fewer than ten ‘

Monitoring Setup tightenings.
I of Accept |

You have now set the monitoring parameters to values according to the tightenings performed during the
Monitoring Setup. See chapter 6, Working with ToolsTalk Pulsor for more information.
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9.5 Result values from a Monitoring Setup

When a Monitoring Setup is complete, the proposed limit values are stored in the tightening monitoring
parameters. The result values from the Monitoring Setup are saved for later reference.

In the window of the active Pset, click on View Result under Monitoring  Menitoring Setup
setup to check the saved values from Monitoring Setup.

Pertorm Manitaring Setup

e i

PEO0 Monitaring Setup performed 2010-03-23 17:18:39
PEO1 Number of tightenings 10

Result values from a Monitoring Setup are ! Wonitoring Setup Result 1 (Gear box) FEX

o Tightening basis statistics Proposed limits
ispl .
d Sp ayed Tightening parameters bdin [GEY] kean Std dew Min Max

Toigue Yalue 42 47 45 2 0 1}
Relative torque 93 104 98 4 83 112
Tightening Angle 5 10 7 2 3 15
Mo of pulses 4 E 5 1 2 Fi
Tightening time 016 0.26 013 0,04 0,08 0,34
Rundawn time 018 0.20 0.20 0o 0,16 0,23
System parameters
Pulze frequency 17.2 187 18,1
Pulse pressure [Bar] 0.0 0o 0.0
Mumber af tighteningz 10
Tightening Angle Start 10
Rundawn Pulss Filter On
FF name
PF serial number A180006
Main code version 5.4.4
REU serial number (00233539
Pset 1 [Gear box)
Tool serial number A7420890
User infio

Proposed limits are calculated on the following basis:
= Limit values are calculated as +/- 4 standard deviations, but no closer to the mean value than +/-10%.
= No minimum value shall be less than 50% of the mean value.

=  Where the “No of Pulses” parameter is concerned, the limits must not be tighter than +/- 2 pulses. If the
result is near zero the limits are min=0 max=4.
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9.6 Making Monitoring Setup via Pulsor Focus front
panel

It is possible to make a Monitoring Setup without ToolsTalk Pulsor, but there are some limitations.

It is important to know the following when making a Monitoring Setup via the front panel.

= The tightening angle start is taken from the Pset.

= The rundown pulse filter setting cannot be changed (the settings are taken from the Pset).

= [ncorrect tightenings can not be deleted.

Proceed as follows to make a Monitoring Setup via Pulsor Focus front panel:

= Make sure a Tool Setup has been performed before you start.

= Select/activate the appropriate parameter set (default P1). Press Pset Setup button, then “+” or “-*
button to select Monitoring Setup menu item (rSEt will flash on screen). Press Enter to accept.

=  Check that the setup light comes on and that “rSEt” appears on the display together with the Pset
number.

= Carry out 1-50 tightenings. At least 10 tightenings is recommended.

= The latest Relative torque value and the number of tightenings carried out are shown alternately on the
display.

= Press Pset Setup if you wish to abort the setup.

= Press the Enter button. The upper relative torque limit and lower relative torque limit is toggled on the
display.

= Monitoring Setup is complete and the result is stored in the relevant Pset (parameter set).

When the Monitoring Setup is complete, the display shows the proposed min/max limit values for Relative
torque alternately, e.g. 90/110 (%). These limit values can be changed directly after Monitoring Setup or at
a later time. See section 8.6, Using the tightening monitoring options for more information.
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10 Job

The Job function is useful when an object requires tightenings in a controlled sequence, often with more
than one Pset used for the application. Instead of manually selecting the Pset you can create a Job and let
Pulsor Focus keep track of the parameters that are needed to perform the task.

For parameter descriptions see Parameter list.

Start Job from ToolsTalk Pulsor by either double clicking on the Job in the PF Map in Qﬁg .
ToolsTalk Pulsor or by selecting the function from the toolbar.

= A Job is created by combining a set of Psets.
= The Job list may contain 30 entries (Psets).
= Jtis possible to use a Pset more than once in a Job.

= Up to 100 Jobs can be stored in Pulsor Focus.

The figure on the right shows an example of an object
with bolts that require different torque values:

1. Four bolts - hard joint

2. Three bolts - soft joint

3. One bolt — medium joint

For this example three different Psets should be created

The Job is performed by one Pulsor Focus and automatic
Pset selection is desired.

The following Job would solve the task above, provided that the Psets previously have been set up:

Pulsor Focus | Pset | Pset Name | Auto select | Batch size

1 1 Psetl Yes 4
1 2 Pset2 Yes 3
1 3 Pset3 Yes 1
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10.1 Creating a standalone Job

The Job creation section is accessible from ToolsTalk Pulsor.

Every Job has a unique ID number (1..100). Create a Job by combining Psets as shown below.

Right click on Job in the PF Map and select Create New Job. - E"as' o
. eria

EI,# Ethernet
E||m Station 1
-8 Pt

ool accessanes
----- #0 Diagnostic

----- T | dertifier

----- 2 FieldBus

-[E] Moritors

----- L,.: Trace

E-Jgly Statistic

=8 Offline

Select New Job ID and give the Job a name Station 1 - Create new Job x|
(optional).

Click OK to continue. MNews JoblD 1 =l

MWew Job Mame IMotor block|

The Job window appears.

ob:1 {(Motor block) - PulsorF:Station 1 - |EI|1|

Parameter Overview failable Paets

=)- Programming FF Fzet Pzet Mame
b List
- 1] 2 2 [Motor block)
1] 3 3[Spark plug)
""" Fesult ~Add ta Job
W Manual Select W Auto Select & Femove
Job List:
Pzet Pzet Mame Auto Select |Batch size Max Coherent MOK
“Wigw Job1 Motor block
=1 Erevious Job 4 CopyJob = HestJab
Pset Mame Auto Select |Batch size  |Max Coherent NOK
X Cloze | Change Job ol Store |
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The topmost list is the list of available Psets.
The list in the middle is the list of Psets currently in the job.

Between the two lists are three buttons: Manual select, Auto select and Remove. The first two are used to
add Psets from the available list to the Job list (list of Psets in the Job). Select the first Pset you would like
to add to the Job. Pressing Manual Select will add the Pset to the Job list and set the “Auto Select”
parameter to “Yes”. Similarly, pressing “Auto Select” will add the Pset to the Job list and set the “Auto
Select” parameter to “No”. Marking a Pset in the Job list and pressing “Remove” will remove the entry
from the Job list.

In the bottom of the window you can view existing Jobs and their included Psets. The list in the bottom of
the window shows the Psets of the currently viewed, already existing, Job. You can select a Job with the
“Previous Job” and “Next Job” buttons, and then press “Copy Job” to transfer the Psets of that Job to the
one you are currently setting up.

It is possible to change between Manual and Auto select afterwards by clicking in the Job list table in the
Auto Select column for the actual Pset entry.

@ Auto select is not allowed for Free order Jobs with two or more Psets selected from the same
Pulsor Focus.

To change Batch size for a Pset, click in the column in the Job list table and enter value.

In the Configuration tab you can set Name [J102], job type [J301], lock at job done [J302], tool loosening [J303]
and repeat job [J304]. Continue with the parameters in Batch, Timers, Line Control and Result. See parameter
list, section Job for more information.

%3 Job:1 {Motor block) - PulsorF:Station 1 =lolx]
Parameter Dyervie J102 Name Molor block

=]+ Programming J301 Job type Forced =
J302 Lock at.Job done Mo ad
J303 Tool loosening Enable ad
J304 Repeat Job Mo |
Batch
J310 Increaze batch at tightening oK |
J311 Batch status at increment/bypass MOk I
J312 Decrement batch at OK, loosening Mo )
Timers
J320 Mastime to start Job o Set
J321 Mastime to complete Job m Set
J322 Digplay result at autoselect 0 Set
Line Control
J330 Use line control Mo =
Result
J 340 Vin number in result Other I
J341 Result of hon tightenings Mo |

x Close | Change Job @ Read | o Store |
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10.2 Creating Multi Pulsor Focus Jobs

More than one Pulsor Focus can be used to perform a Job. If this functionality is desired, the Pulsor
Focuses used in the Job needs to be members of the same Cell, see chapter 18, Cell and Net for details
about how to set up Cells. When using more than one Pulsor Focus in a job, one Pulsor Focus is the Job
Reference. All other Pulsor Focuses in the job are called Job clients. The Job Reference will make sure the
correct Job Client is enabled at the correct time, and that the correct Psets will be selected. To set up a
Multi Pulsor Focus Job, set up the Job on the Job Reference only.

See chapter 11.4, Communication for information regarding how to set the Job Reference IP address. The
Job Reference IP address needs to be set on all Pulsor Focuses that are to be used in the Job, both for the
Job Reference and the Job Clients.

After this is done, set up the job as described in chapter 10.1, Creating a standalone Job on the Job
Reference. The list of available Psets now contains all the Psets from the Job Reference and Job Clients.

44 Job:1 - PulsorF:1 : Station 1 1ol x|
—y
- Programming FF |F'set |F'set MName I
- Job List 1 1 1 [Gearbox)
.. Corfiguration 1 2 2 [Motor block)
- Batch 3 [Spark plug)
- Timers | 21
- Ling Cantral /
- Result —Add o Job
W Manual Select | i wr Auto Select & Remove |
Jaob List:
FPF Pet Pset Hame Auto Select |Batch size  |Max Coherent MO
2 2 [Matar block) Yes 1
2 1 21 Tes 1
WiewJobi1
=1 Brevious Job & CopyJob = MestJob
Pset Mame Auto Select |Batch size  |Max Coherent MOK)
x Cloze | Change Job | , Read | ‘ Stare |

10.3 Running Jobs

When a Job has been selected it is possible to select a new Job only until the first tightening is started or a
batch increment is performed. After that, the only way to select a new Job is either to complete the
running Job or to abort the running Job.

Sources that Jobs can be selected/aborted from:
= Digin (Digital input)

= Ethernet/Serial

= [Identifier (no abortion, selection only)

= Fieldbus

Pulsor Focus allows two different possibilities for Job selection; Job select source [C221] and Job select
source override [C227]. To be able to select a Job at least one of the two parameters has to be set.

= Job select source override [C227] has a higher priority than Job select source [C221].

76 (235) 9836 4841 21



Job

= [fa Job is chosen from Job select source [C221] then it is possible to select a new Job from the same
source or from Job select source override [C227].

= [faJob is chosen from Job select source override [C227] then it is only possible to select a new Job from
the same source.

i) The system will remember the most recently selected source until the Job either is
completed or aborted.

10.3.1 Running Jobs using ToolsTalk Pulsor

In ToolsTalk Pulsor, select Job to run from the combo box (in the RunningJob: Fh none =]
selection row).

@ To run the Job from ToolsTalk Pulsor, set parameter i
C221, Job select source to “Ethernet/Serial” in Config
window, Other 1/O:s 1 tab.

In ToolsTalk Pulsor, click on the arrow to the right of the Monitor icon =[] Monitars

and select Job Monitor. Alternatively, double click Job Monitor from (2] Result Monitor
the PF Map as shown to the right. = [%2] Job Monitor
i-[_] Dperatar Monitor
“[] Tracking Results

Job Monitor displays the selected Job and provides functionality for
Job management.

ol
Joh:1 {Motor block) Order:Forced Status: running o
PF:1 FF:1 PF:1
F:1 [Autka) F-2[Auta) P 3[futo)
Batch:1[1 Batch:0[1] Batch:0[1]
MEXT
x Close | [~ Jab aff Festart Job Decrement | Increment | Bypaszs Pzt | x.&boltJDb

For description of Job off, Restart Job, Decrement, Increment, Bypass Pset and Abort Job, see next section
Functions in Job monitor.

10.3.2 Functions in Job monitor

Function Description

Restart Job This function allows the user to restart the running Job without needing to reselect the Job. All batch counters
in the running Job resets and Job timers restarts.

Decrement Batch Decrement makes it possible to redo the latest tightening/increment in a Job. The batch counter of the
Pset is decreased with one step. It is not possible to go back one step after Job has been completed.

If using Job reference, Job Batch Decrement functionality is only reachable from the JobReference.

Increment Batch Increment allows skipping the batch counter value of a Pset without performing a tightening. It is
allowed to complete a Job by using the Batch Increment function. The Job Status will be NOK (Not OK) in
case of Batch status at increment/bypass [J311] is selected as NOK. Otherwise, the Job Status will be OK.
If using Job Reference:

In Job with Free Order, only the JobClient with the active Pset is able to use Batch Increment.

In Job with Forced Order, the JobClient with the active Pset and the JobReference are able to use Batch
Increment.
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Function Description

Bypass Bypass skips a specific Pset in a running Job, independently of batch size.

The batch counter will be set equal to the batch size value and the Pset will be considered as completed when a
Pset is bypassed. The Job Status will be OK/NOK depending on parameter Batch status at increment/bypass
[3311].

If using Job reference:

In Job with Free order, only the JobClient with the active Pset is able to use Bypass functionality.

In Job with Forced order, the JobClient with the active Pset and the JobReference are able to use Bypass
functionality.

Abort Job When a Job abort request is received the Job functionality will wait for completion of the ongoing tightening
result before aborting the Job.

Abort can be an external signal as well as an internal order (see Max time to start Job [J320] and Max time to
complete Job [J321]).

If using Job reference:
Abort Job is only allowed via the JobReference.

Job off This function offers the possibility to turn off the Job functionality and unlock all involved tools.

Running Job: Selecting Job off for a running Job is equal to aborting Job, thus the tool/tools will always be
enabled. The JobReference will order JobMembers to select latest Pset that was selected from Digln or Selector
(in case one of these is Pset select source [C222]) Otherwise the latest selected Pset in the Pulsor Focus will
remain.

No running Job: The JobReference will unlock all tools of the JobMembers. JobReference will also order
JobMembers to select latest Pset, which was selected from Digln or Selector (in case one of these is Pset select
source [C222]). Otherwise the latest selected Pset in the Pulsor Focus will remain.

When a Pulsor Focus is in Job off mode it is possible to perform tightening with any existing Pset.

As long as the JobReference is in Job off mode the user is denied to select a new Job, the Job off mode must
first be shut off.

The only occasion when the Job off functionality affects the JobClients is when they have lost communication
with their JobReference. In this case it is possible to unlock the JobClients locally by using the Job off
functionality.

@ Only the JobReference will remember the Job mode after a reboot.

Job status Job OK: Received if all Psets included in the Job have been correctly performed. Alternatively if Batch
(information) | increment/bypass has been used (if Batch Increment/Bypass is configured as an OK event).

Job NOK: Received if any Pset included in the Job have not been correctly performed. Alternatively it is
considered as NOK (Not OK) if Batch increment/bypass has been used (if Batch Increment/Bypass is
configured as a NOK event).

Job Aborted: The Job was aborted.

10.3.3 Looseningin job

It is possible to monitor loosenings during a job. If monitored, you can either count the loosenings (Pulsor
Focus will decrement batch), disallow loosenings after an OK tightening or disallow loosenings altogether
(see section 10.1, Creating a standalone Job). The functionality is the same as for Loosening in Pset, see
section 7.5, Loosening.

10.4 Unlock the tool

If the tool is locked by the Tool Control Box after a job, unlock the tool by selecting a new job, deleting
all existing jobs, or selecting job off.

@ It is not possible to unlock the tool by rebooting the Pulsor Focus controller.
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11
11.1

Config

Introduction to Config

The Config contains the configuration parameters that are common to all Psets and is unique for each
Pulsor Focus unit. This chapter gives an overview of the Config functionality in Pulsor and how to
perform some common configuration tasks such as:

= Setting [P address, Subnet mask and Default router.

= Setting Pset select source.
= Setting Internal I/O.
= Setting Display and toggle display.

= Settings for batch counting.

Start Config from ToolsTalk Pulsor either by double clicking on Config in the PF Map or by
selecting the function from the toolbar.

" Config - PulsorF:Name Mot Defined =101 x|
Parameter Overview
C100 Usze password Mo hd
B S:ystem setup C101 Pagsword entry scope Al -
: and name:
Display setup 1 Setup passward |
- Display setup 2
- Options Lammunication passworg
-Resst
- Prirter setup C105 Ch 1D number 1]
- Configurable memany setup C108 PF name
- Pulzor tool config
L Tool lock C107 Cell I number Mot Used
- 140 setup C108 Cell hame Mot Used
[ Cammunication
B Pratocols Set date and time |
X Clase @ Read | gl Store |

Section

Description

System setup

System Setup contains basic Pulsor Focus features such as name and display options.

1/0 setup Pulsor Focus has extensive I/O capabilities, configured in branch I/O Setup. In addition to the internal I/0
ports it is possible to connect up to 15 external I/O devices to the Pulsor Focus I/0 Bus.

Communication | Pulsor Focus communicates by both Ethernet and Serial communication links (RS232 and USB) and can
communicate with ToolsTalk Pulsor and database applications such as ToolsNet. IP address and baud rate etc.
are set up in this window.

Protocols Pulsor Focus communicates through a number of protocols. This window contains the settings for each

communication protocol.
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11.2 System setup

System Setup contains basic Pulsor Focus features such as name and display options.

11.2.1 Password and Name

Select the Password and Name tab under ol
System setup in the navigation area. Rl
C100 Use password No -
Enter the appropriate values, see below for Q- ccvord ond nee e e eseys Ja =
. - D Setup password
detalls - Digplay setup 2
. - Dptions Eonmuricaion pessiad
Click on Store to save. - fesa —_—
- Printer setup C105 Ch 1D number 0
- Configurable memorny setup 108 PF name
- Pulsar tool config
- Toal lock C107 Call 1D number Mot Lsed
- 140 setup C108 Cell name Mot zed
[#- Communication
- Frotocols Set date and time
X Close [ Fiead | il Store |

[C100], [C101]: Password and Password entry scope is used when you want to limit access to the Pulsor
Focus. When the function is enabled the corresponding password setting button will also be enabled.

[C105] is the channel number for this unit when it is a part of a cell.
[C106] is the name of this Pulsor Focus unit.

[C107], [C108]: When this Pulsor Focus unit is a Cell Master the Cell name and Cell number should be
entered here.

The date and time of the unit can be set using the Set date and time. It is important that the unit has correct
date and time settings, otherwise the results is stamped with wrong time data.

11.2.2 Display and toggle display

Display and Toggle display determine what is shown on the Pulsor Focus front panel after each tightening.

Select Display setup (1 or 2) under System setup from
the navigation area. C114 Display Final torque

4

Select the appropriate options, see below for details. 119 Teagle diplay |or =l
Click Store to save. Display setup 2 .
120 Language Englizh j
C121 PF Tq presentation unit M j
C124 Soft keys enabled v
C128 &ir Pressure Presentation Linit Ibar j

[C114] is used to select what result parameter is to be shown on the display of the Pulsor Focus unit.

Parameter Display
Relative torque [%] 123.P
Number of pulses  nl2
Tightening time [s] t6.47
Rundown time [s]  10.59
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Completed in batch  01.05
Remaining in batch  04.05

Selected Pset P1
Final torque 92.1
Final angle [°] 123
Target torque 25.00

[C115] is used to optionally display a second result parameter. The first and second parameters will then
toggle on the Pulsor Focus display.

[C120] will select the language used for printouts from the printer port. See also section 11.2.5, Settings for
print.

[C121] will select presentation unit for torque measurements.
[C124] if checked the keys on the Pulsor Focus front panel will be enabled, otherwise disabled.

[C128] the air pressure units displayed in the system for pressure parameters. Valid units: bar, PSI,
kpond/cm? and kPa.
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11.2.3 Settings for Options

The batch count settings can be found under Options.

Select Options under System setup from the Options
naVigaﬁon arca. C130 Lock on reject | J
Select the appropriate options, see below for 131 Disable loasening at OK r
details. 132 Reset batch at Pzet change v
When finished click Store to save. £133 Dec. batch at OK laosering r
C134 Batch status at increment/bppass |NDK j
L1358 Increase batch at tightening |EIK j
136 Reset batch at Pzet store v
C139 Bezult of non-tightenings v

[C130] Used to shut off the air supply to the tool after a NOK tightening.
[C131] Used to shut off the air supply to the tool when a loosening is started after an OK tightening.
[C132] If active, Batch Counter will be reset when changing Pset.

[C133] For all Psets with Batch Counting activated, performing a loosening will decrement the Batch
Count.

[C134] This parameter determines whether the batch is to be considered OK or NOK when a tightening is
bypassed or Batch Counter is incremented manually.

[C135] Determines if only the OK tightenings should increment the Batch Counter, or if NOK tightenings
should increment the counter as well.

[C136] If checked, the Batch counter will be reset when storing an edited Pset.

[C139] Determines if non-tightening events, e.g. loosenings or batch increments and decrements, shall
generate results.

11.2.4 Reset

Select Config - System setup - Reset. Reset

Here it is possible to Delete all results or to Delete all results |
perform a Total reset. A total reset will clear all
Pulsor Focus settings including network
configuration. The RBU will also be cleared.

Tatal reget |
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11.2.5 Settings for printer

Select Config - System setup — Printer setup.

The connected Printer type [C160] and Paper size
[C161] are set here. Continuous print [C162] is

turned on or off.

Printer setup
C160 Printer type
C161 Paper size
C162 Continuous prink

11.2.6 Settings for configurable memory

Configurable memory is described in detail in chapter 21, Configurable memory.

11.2.7 Settings for Pulsor tool config

Select Pulsor tool config under System setup

from the navigation area.

Select the appropriate options, see below for

details.

Pulsor tool config
130 work object led function
C191 Work object led timeout

C195 Lock tool on service alarm

When finished click on Store to save.

Lelle]

| Tool usage j

|300 Sec
-

[C190] determines the function of the Tool’s Work object LED. (On, Off or Tool usage).
[C191] determines how long the Work object LED shall be lit after tool trigger release.

[C195] determines if the tool should be locked when a service alarm has triggered.

11.2.8 Settings for Tool lock functionality

The tool lock wizard provides a quick way of setting conditions for locking the tool. All these settings can
be done in the respective Psets and Jobs as well, the tool lock wizard merely presents an easy way to

overview and set lock functionality.

Select Tool Lock under System
setup from the navigation area.

Press the button Tool lock wizard
for quick programming of lock
conditions.

Click on Store.

" Config - PulsorF:Mame Not Defined

Parameter Dvervisw Reset

=I- System setup
Pagsword and name
Display setup 1

Display setup 2 Printer setup

Dptions C160 Printer type

Reset

Printer setup el Pappfr size .

Configurable memory setup L1862 Continuous print

Pulsar baal canfig Configurable memory setup

C170 Configurable memary

- 140 setup

#1- Cammunication Pulsor tool config

+- Protocols C190'Worl object led function
C131 Work object led timeout
C195 Lock tool on service alaim

Tool lock

x Clase

Delete all results
Tatal reset

[1BM
[a4
-

L]l

L]

‘ Default configuration

L

‘ Tool uzage
[300 Sec
~

Tool lock wizard

@ Fead o Store
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Using the Tool lock wizard

Press the button Tool lock wizard. A new window will open.

In this window =loj x|
information about which
situations will shut off
the air supply is shown.

The follawing situationzs will always dizable tool:
- Contraller powser off

- Mo tool connected

- No RBU connected

- Syztem event code

- Mo Pset selected

- Pzet without tool setup

- Digital input locked

- Click wrench Pset selected

The follawing parameters can optionally dizable tool:
- Batch completed - P152 Lock at Batch OF. [Pzet)
- Tightening MOFK. - C130 Lock on reject [Config)
-Job completed - J302 Lock at Job done [Job)

- Job linecontral gtart - J302 Lock at.Job done [Job)
and J330 Usze linecontrol [Job)

- Tool service needed - D136 Lock tool on alarm.

The green buttan on the TCE will by default enable the tool after a lock, situation below,
See configuration of T ool control box under T ool accesszanies.

Check the alternatives you need

L

Lock taol on MOE, tightening,
Unlock with digital input.

o 0K

Depending on the Psets and Jobs configured, the system will detect the Optional conditions which can
lock the tool. Select the the desired optional conditions by checking the corresponding checkbox.

Finally, press the OK button.
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Custom I/O settings

You can use 1/O devices to trace the Pulsor tool enabled state (Relay) and set the tool enabled state etc
(Dig In). If desired, configure the I/O device for lock functionality according to section 20.3.1, Setup of
1/0 Expander.

The air will always be shut off in these situations:

=  When the Pulsor Focus is powered off.

= No tool connected or tool connection problem.

= No RBU connected.

= System event, i.e. an event that need acknowledgement.

= No Pset selected.

= Pset without Tool Setup is active.

= Locked through digital input.

= Pset with Click wrench strategy selected.

The Pulsor Focus can also optionally disable the air supply in these situations:
= Batch completed (Pset parameter Lock at batch done [P152]).

= Non-approved tightening (Config parameter Lock on reject [C130]).

= Job completed (Job parameter Lock at job done [J302]).

= Job line control (Job parameters Use line control [J330] and Lock at job done [J302]).

= Service alarm (Diagnostics parameter Lock tool on alarm [D136]).

11.3 /O setup

Pulsor Focus has extensive I/O capabilities, configured in branch 1/0 Setup. Apart from the internal I/O
ports it is also possible to connect up to 15 external I/O devices to the Pulsor Focus I/O Bus.

11.3.1 Internal I/O

Pulsor Focus has four connections to internal digital inputs and relays. Parameters in Config are used to
configure the digital inputs and relays.

Select 1/0 device 0-7 under 1/O setup from the {7 Config - PulsorF:Station 1 _ I [of|
naVigation arca. Parameter Dverview VO device 0-7
200 Intemnal 120 _ose |
. . #- System setu)
Click on Set on Internal I/O line to open the s 201 Deves [Peone Pl =
. . 140 device 07 £202 Devica 2 RiE-alam “]_ set |
configuration window. 110 device 815 £203 Devie 3 or < se
g::e. t:g:s ‘2 204 Device 4 arf +]_ set |
LT £205 Disvics 5 o ~| __set
# Protocols C206 Device & aif - Set
C207 Device 7 off hd Set
X Close [ Fead g Store
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Set the wanted Relay functions and choose its [EEEEE e

behaViOI‘. Relay Relay Timer Time Digital Input
Set the Digital input functions. 1. T | | 7| | jce =
X . . 2 [or =] [ = 2 [or -]
Click Store to save when configuration is afor =il B | 3 [on =
done. 4 Jon =[] Ei 4. [ow =
o OK X Concel

11.3.2 External I/O devices

Setting up external I/O devices is explained in chapter 20, Accessories.

11.3.3 Other I/O:s settings

Select Other 1/0s under I/O setup from the Other 1/0:s 1
navigation area. £221 Job select souice Digin v
Select the appropriate OptiOIlS, see below for C222 Pset gelect source Ethernet/Serial hd
. C223 Tool light con source PF-controlled 1 -
details.
224 Tool light rmode ™
Click on Store to save. £225 Toal light on timer Sec
C22E Selector confirm uli] hd
C227 Job select source overide Qff v
Other 1/0:s 2
C230 Selector lost mode Last Pset hd
T2 Usze last Peet at startup [v

[C221] is used to configure what source to use to select Jobs.

[C222] determines which source the Pulsor Focus shall use to select Psets. See section 11.3.4, Pset select
source, for more information.

[C223] — [C225] is used to configure the behavior of the tool status LEDs. See chapter 23, Parameter list for
further information.

[C226]: When using a selector, the operator can be forced to use the right socket, even when the selector is
not used to select Psets.

[C227]: A secondary source can be used to select Jobs. If a Job is selected using this source it will override
the source indicated in [C221].

[C230]: Determines whether last selected Pset or “no Pset” is selected when communication with a selector
is lost.

[C231]: When this parameter is checked, Pulsor Focus starts up using the last Pset selected before reboot.
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11.3.4 Pset select source

You can select which Pset source Pulsor Focus shall use. By selecting “Ethernet/Serial” for Pset select
source [C222] you choose to run from ToolsTalk Pulsor. Alternatively, if you want to control the Pset
selection from the Pulsor Focus front panel, then select PF keyboard from the List. Other choices include
Field bus and digin. By selecting digin, you can choose to select Pset with the buttons on the Tool Control

Box.
Select Other 1/0s under 1/O setup from the e —L
navigation area. Dot vemien | 221 Joh select source: i -
iﬁifguf‘up | £222 Psat select sauice Ethemat/Gerial =
If tools talk should be used to select Pset, | WdnicenT CE T e [Pt 2]
. A -l devce ool liht mode
select Ethernet/Serial from the list. - By 225 Toolighon i O
. EDmmwiEaIm \ £226 Selector confim off -
Click on Store to save. Frotocols £227 Jub select source overiide oif -
Other 1/0:s 2
€230 Selector fost mace LastPset -
231 Use last Pset at startup r
% Ciose b Read o store

11.4 Communication

Pulsor Focus communicates by both Ethernet and Serial communication links and can work together with
ToolsTalk Pulsor and database applications such as ToolsNet, etc. Parameters such as IP addresses and
baud rate are set up in this window.

=1

1 Config - PulsorF:Station 1

Parameter Overview

Fl- System setup
- 140 setup
I Commurication

Select Remote com under Communication in
the navigation area.

[i0 a0 765 36
[255 [255 [z52 [0
O I T
Emaster [P addiess fr 0 o 10
C305 Cellmaster IF address o @ [@ @
C306 Jobrsfersncs IP address [o [0 [0 o
Advanced com.
C310 Cell keep slive
Serial ports setup
£320 Serial 1 baudrate
C321 Serial 1 protocol
£322 Serial 2 baudrate

C301 IP address
302 Subnet mask
C303 Default rauter

Enter appropriate values (ask the network
administrator at your site if unsure what values
to use).

- Advanced col
Serial ports setuy
Frotocols

|

Sec

Click on Store to save.

9600
ASCIH
9600

Restart Pulsor Focus using the power switch on
the front panel (it must be switched off for at
least 10 seconds).

40N

X Close @ Read | oGl Store |

[C301] - [C303] are required when communicating using Ethernet.
[C304] — [C305] and [C310] are explained in chapter 18, Cell and Net.

[C306] is the IP address of the Job reference. This can only be set if the Pulsor Focus is part of a cell, i.e.
C304 must have been set before C306 can be changed.

[C320] - [C322] is used to setup the baud rate and protocol for the Pulsor Focus serial ports.
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11.5

Pulsor Focus communicates through a number
of protocols. This window contains the settings
for each communication protocol.

[c400] selects which TCP port to use for
ToolsTalk Pulsor. Do not change unless you
really have a problem using the default port.

[C410] — [C414] are described in chapter 19,
ToolsNet.

[C420] — [C427] are used with the older software
Factory Overview.

Protocols

[C451] :The port number for the open protocol
server Ethernet communication is 4545 (default
value).

[C452]: If checked Pulsor Focus will detect
cable loss when running the open protocol on
serial port 1 or 2.

]

Parameter Owerview ToolsTalk setup
C400 Port

- System setup

140 selup

+- Communication

= Protocols
ToolT alk setup
ToolsMet setup
Multicast setup
Open protocal setup

X Clos=

ToolsNet setup
C410 ToolsNet on
C411 IP address
C41Z2 Port
Multicast setup
C420 Multicast on
C421 |P address
C422 Port

C423 Results

C427 Event code
Open protocol setup
C451 Port

C452 Serial cable loss detection

[ Read o Store
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12 Tool Control Box

The Tool Control Box item contains parameters and diagnostic tools for the Tool Control Box. Here you
can view firmware information, set what action to assign to the TCB buttons and check that the buttons
work correctly. Open the Tool Control Box window by double clicking the Tool Control Box item in the
PF map. Under the tabs Config and Diagnostic you will find two buttons named Tool Control Box and

Diagnose Accessories, respectively.

7' Tool Control Box - PulsorF:Name Not Defined

Config

Parameter Overviev
Setup

= Tool Acoessories
Canfig
Diagnostic

Diagnostic
Diaghose

oG Store

X Cloze
12.1 Tool Control Box settings

Press the Tool Control Box button. In the appearing window you define what actions to assign to the two
TCB buttons. Button 1 is the green button and button 2 is the white button.
The green button is by default set to Pulsor Tool Enable. The default for the white button is Air Hose Test.

=181

Buttan 1 Pulzar tool enable
Buttan 2 TCE air hose test &

/ Q. x Cancel |
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12.2 Diaghose Accessories

Pressing this button will open up a list of items that can be diagnosed in your system. The common item
selectable is the Tool Control Box. This item will be selected by default on a system where only the TCB
of the accessories can be diagnosed this way. After having selected the Tool Control Box, press Device

Diagnostic to bring up information and diagnostic tools.

L=
J Device type | Statug | Configuration name |
) Tool control box | ak |

x Close | Device diagnostic |

12.2.1 Diagnose Accessories — Tool Control Box

In this window common information about the TCB will be shown. The information contains Serial
number, Production date, Model, Ordering number, Software version, Boot version, Boot hardware

version and status of TCB buttons.

When Read is pressed the window (including button status: button pressed or not) will be updated.

Serial humber A1720004
Production date 2009-10-05
todel TCE-1E
Ordering number 8433 0806 20
Software wersion 1.1.8
Boot wersion 11.2
Board hardware wversion 1
Green button p
White Button p

X o
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13  Diagnostics and service

This chapter describes how to use Diagnostic in ToolsTalk Pulsor. The Diagnostics functionality can be
used for retrieving information from Pulsor Focus containing general tool information, service status,
hardware- and software configuration and also includes important Pulsor features such as settings for
service indicator, tool drift alarm and performing an air sensor tuning and Air Hose Test.

For parameter descriptions see Parameter List, section 23.4, Diagnostic.

Start Diagnostic by either double clicking on Diagnostic in the PF Map in ToolsTalk Pulsor or @

by selecting the function from the toolbar.

(i\ When storing diagnostics settings it is necessary to have a tool connected.

13.1 Tool general information and Pulsor tool info

Tool general information section shows general information about the connected tool.

@Diagnostic - PulsorF:Station 1

Parameter Overview

[=1- Tool configuration
¢ o Tool general information

D100 Toal type Pulzor C

D107 Matar size

i

lsor taol info D102 Serial number AB01230
ool zervice 0104 Tool mas torgue 3200 M
.ool Drif alarm D105 User tool meszage
- Al zenzor tuning
#- Controller diagnostics D106 Usage Handheld
[+ System diagnostics
sy . Pulsor tool info
D151 Model type EPP EC32 HR10
0152 Ordering number 8431 037810
D153 Application-code version 3.06
D154 Boot-code version 1.04
D350 Toal board revision 4
D951 Toal board serial number 1370
XK Cloze | Wi Store |

9836 4841 21
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13.2 Tool service and Service indicator

The service parameters are stored in the tool. If any active service parameter exceeds a preset alarm limit
the “alarm” light on Pulsor Focus comes on and an event code will state which parameter has caused the
alarm.

The function can be connected to a relay output. The service alarm does not reject a tightening, it is only a
warning.

@

Farameter Owverview Tool service

= Tool configuration 0130 Total nurber of tighteningz |55E§I]3EI
Tool general information D131 Service indicatar |Elff j
Pulsor t':":_'l info 0132 Mumber of ightenings since service |5551 50
Toaol zervice o
Toal Drift alarm D133 Service interyal |'I aaaoo
Air zenzor tuning D134 Latest service date |2EIEIE-EI'I 17

4 Contraller diagnostics

4 Sypstem diagnostics Service counter reset |

0136 Lock toal on alarm [

0137 Mumber of pulzes since service |'| 5344439
D138 Service interval in pulzes |'| A00000
D133 Date for next service |2EIEIE-1 1-02

Service indicator alarm, configured in the Tool service section, provides a mechanism to remind Pulsor
Focus users when it is time to service the tool. The user specifies how many tightenings is allowed (since
last service) until tool has to be serviced. When Number of tightenings since service [D132] exceeds Service
interval [D133] or when Number of pulses since service [D137] exceeds Service interval in pulses [D138] or when
the current date is later than Date for next service [D139] date a service indicator alarm will be activated.

By performing proactive service on a tool, failure due to mechanical wear can be avoided during
production.

When Service indicator alarm is activated the following will happen: The alarm LED on the front panel of
Pulsor Focus will flash continuously. Event code Tool service interval expired [E502] will be generated. This
event code will also be automatically generated after each 100:th tightening, as long as the service
indicator alarm is active.

It is possible to configure the controller to lock the tool when the service indicator alarm activates, see lock
tool on service alarm [C195].
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13.3 Tool drift alarm

13.3.1 Introduction

Tool drift alarm is a function that detect changes in tool performance (tool drift) before it has an impact on
production. The cause of this performance change can be lack of oil in the pulse mechanism, a technical
fault in the tool or a change in line air pressure.

Tool drift alarm calculates a moving average of the relative torque and pulse frequency after each
tightening. If the average is above or below an activated limit, the Alarm lamp on Pulsor Focus will start
flashing and an event code will be generated. The Tool drift alarm does not reject a tightening, it only
generates a warning.

13.3.2 Enabling Tool drift alarm

Follow this step by step instruction to enable Tool drift alarm:

Start Diagnostic (either by double clicking on Diagnostic in the PF Map or by selecting the function from
the toolbar) and then select Tool drift alarm under Tool configuration in the navigation area.

E Diagnostic - PulsorF:Name Mot Defined

Fararmeter Overview Tool Drift alarm

Tool Drift alarm general

=/ Tool configuation _ D300 T ool Drift data activated 7
Tool general information
Pulsar tool info D301 Pset used .2
Tocl SE'CE Set Peet used ‘
Taal Drift alarm
Air zenzor tuning DA02 Sample size |EDD
#l- Controller diagnostics D403 Tightenings ta be inchided |l ~|
* System diagnosiics D304 Tool drift alarm updated 20100323 151057

Tool Drift alarm limits

These limits are automstically calculsted after sample size

nr of tightenings if no value is written in advance

D911 Average torque deviation Lawer limit B |
0313 Average torgue deviation Upper linit [ |
0915 Average frequency deviation Lower Limit [ |
D17 Average frequency deviation pper Limit [ |

Wiew Tool Drift results ‘

Reszet Tool Diift alarm ‘

X Close [ Fead ‘ i Store |

The Tool Drift data activated is always on. This means that the system collects data for tool drift calculation
in the background.

Normally all Psets are used as basis for the tool drift calculation. The torque statistics is based on the
achieved percentage of target torque. Before tightenings from a new Pset are included in tool drift alarm
tightenings, the system will collect <Sample size> tightenings with this Pset. Based on these tightenings, a
mean frequency will be calculated. When further tightenings are made with the Pset, the pulse frequency
is compared to the mean frequency calculated from the first tightenings, generating a relative frequency
value. A value of 100% means the pulse frequency has not changed since the mean was calculated.

Because tool drift alarm values are based on relative torque and pulse frequency, it is possible to use Psets
with different target torques and pulse frequencies as basis for tool drift calculation. If you feel uncertain
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of which Psets to use, select all Psets (default). To deselect a Pset, click on the Set Pset used button and
deselect one or more Psets and confirm with OK.

! set Pset used =10 x|

WV 1 [Gear box)

v 2
mE

o Ok | X Cancel |

Set the number of tightenings to be used in calculation of average (500 is default, generally the sample
size should be an approximation of the average number of tightenings during 24 hours or the maximum

1000.)
Select Tightenings to be included (All or Only approved).

Tick the checkboxes below Tool Drift alarm limits that is of interrest. Normally, ticking all boxes provides
the best tool drift alarm functionality. Each limit value will be updated after <sample size, parameter
D902> number of tightenings has been performed, if the value is 0.0 by that time.

@ Only tightenings where the tool has shut off are included in Tool Drift Alarm supervision.

Click the Store button to save the settings.

The tool drift alarm function is now active and you can start using the tool. You can also manually set the
tool drift alarm limits at any time, both before and after the calculation of the first average. It is however
recommended that you use the automatically calculated limits.

All limits that is zero by the time that the first average is calculated will automatically be set by the
system, all other will be left unmodified. You can activate or deactivate the limits using their
corresponding checkboxes.

Tool Drift alarm limits
These limits are automstically calculsted after sample size

nr of tightenings if no valus is written in advance

D311 Awverage torque deviation Lower fimic v [0
D313 Averags torque deviation Upper fimic V|20
D315 Averags haquency deviation Lower Limit v [20

D317 Awerage requency deviation Upper Limit = [E0

“Wiew Tool Drift results
Reset Tool Drift alarm

You can view the current status of the Tool drift alarm using the View Tool Drift alarm results button.

13.3.3 Restarting Tool Drift alarm

Tool Drift alarm can be restarted at any time, for example after the tool has been serviced.

Rezet Tool Drift alarm | —

[+ Read | Wil Store |

When having pressed Reset Tool Drift alarm and acknowledged that historical data really is to be deleted,
a message will pop up asking whether the alarm limits should be reset as well. After this, the historical
values (and, if desired, the alarm limits) will be reset. Tool drift data collection will start again from the
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beginning. If alarm limits are reset, these will be updated again the next time <sample size> tightenings
has been performed.

13.3.4 Tool drift alarm supervision

After initiation, historic results will be displayed in the Tool Drift alarm results panel for each new
tightening. To see the latest results, press the View Tool Drift results button.

Parameter Value Limit Date

werage Targue Deviation min |19 |80 20100315 0

werage Torgue Dewviation max |2.1 |8,D |2D1D-03-151

erage frequency deviation Lomin |EI,D |-8,D |2EI1D-03-15 0

LAwerage frequency dewiation Lomax |D.D |‘IE,D |201D-03-1B1
Pset ref | Read |

Pressing Pset ref button will bring up a window showing the current Psets reference values.

When tool drift alarm is initiated the Pulsor Focus will continuously, after each tightening, compare the
mean values of the selected parameters with the limits that are set. If any mean value parameter exceeds a
preset alarm limit for 10 consecutive tightenings the “alarm” light on Pulsor Focus will flash continuously
and an event code will be generated, stating which parameter has caused the alarm.

The event code will be generated after every 100:th tightening, as long as the tool drift alarm is active. If
desired, it is possible to configure a digital output to trigger when Tool Drift Alarm activates for any
parameter.

When a new Pset is created, it will automatically be included in the Tool Drift Alarm function, provided
the user does not actively exclude it as described in section 13.3.2, Enabling Tool drift alarm, item 3. Tool
Setup and Monitoring Setup tightenings are NOT included in the calculations of the mean value for the
Tool Drift Alarm parameters.

Changing tool does not affect Tool Drift Alarm supervision, provided the same tool size is used. If the
new tool has a different target torque and/or different application area it is important to note that Tool
Drift Alarm supervision might be influenced. It is recommended to restart Tool Drift Alarm in such cases.
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13.3.5 Tool drift alarm graphical view

After the number of tightenings passes the sample size, it is possible to see a graphical view of the tool
drift. Press View Tool Drift alarm results button to view the information.

1 Tool Drift alarm result

Result and information Graphs
Latest activation date ,7
Mr of tighterings since activation 4704 Fit'f-scale Fieset Auis
atest average torque deviation oz
Latest average frequency deviation 10 Awerage Torque Deviation
atest tightering date stamp [20M0-03-16 135350 T T [ O T R B

Historic Results B - : ;
Latest history value reset date b 4
M of tighterings since latest histary resat e 37 o

Subgroup size Rd e

-4

Parameter Value  Limit Date 8-
verage Tarque Deviation min  [13 |&0 [wipoziso  G4———F—F——F——F——————————
Awerage Torque Deviation max |21 [z0 [2mo0z151 & 10 15 20 25 30 35 40 45 50 55 B0 Bs 0 75 80

Average frequency devistion Lower Limit
Average fraquency deviation Lomin  [0.0 [e0 [2mo03150
Viverage frequency deviation Lomax 10,0 |1B,U 12010-03-151
Pset ref Read J

T 0 15 20 25 30 35 80 4 %0 5 B0 &5 70 75 &0

FRead from file | Save to file I

The graph will show a staple diagram containing maximum 80 values depicting the maximum and
minimum values of the subgroup for each parameter. The subgroup size is 2 in the beginning. When all
staples have been drawn the subgroup size will be doubled and the staple diagram will proceed from the
41:st position in the graph. This is continuously repeated as the tool performs tightenings.

There are two buttons to facilitate the graphical view. Fit Y-scale will adapt the curve so that it optimally
fits the Y-axis. Pressing the button again will return to the previous position (toggle function). It is also
possible to make operations in the graph itself. With the left mouse button it is possible to zoom into and
out of a capture area in the graph. This is especially useful when the staples are very small.

If the capture box is made from top left to bottom Average Torque Devistion

right it will zoom in, as can be seen in the picture to 4

the right. It shows an expanded view of the 2

individual staples, each staple ranging from the -

minimum value to the maximum value within the N

subgroup size. .

If the capture box is made from bottom right to top 1 -

left it will zoom back to initial settings. With the L I e
right mouse button it is possible to move inside the

graph. Pressing the Reset axis button will return 26— , . . : : .
graph to initial appearance. ' ' ' ' : !
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13.4  Air sensor tuning

All Pulsor tools have their air pressure sensor tuned when delivered. You should only perform a new
adjustment of the sensor if you suspect that there is something wrong with the current sensor tuning.

@ An incorrectly performed air sensor tuning may cause the tool to malfunction.

When performing the tuning a valve pin (can be obtained from Atlas Copco Tools, order no. 4080
1340 00 for EPP6 — EPP13, 4080 1340 01 for EPP15 — EPP19) must be fit in according to the first
figure in the table below.

Adjustment is carried out with ToolsTalk Pulsor connected to Pulsor Focus and an external air pressure
gauge, with an accuracy of 0.1 bars or better. The operator first confirms, without pressing the trigger, to
ToolsTalk Pulsor that the pressure is zero. The tool trigger is then pressed and kept pressed until the
operator reads off the pressure on the external sensor and confirms the higher pressure (line pressure) in
ToolsTalk. The trigger is released and the pressure from the external sensor is entered in ToolsTalk.

Do not forget to remove the valve pin when you are finished with the tuning.

Diagnostic - PulsorF:1 : PulsorTest i =] 4]
Parameter Overview
0920 Line pressure E.36
= Tool conflguratlor? . D931 Air senzor tuning performed at |2UD5'09'1 914:33:48
- Tool general infarmation
- Pulzar tool info Perfarm Air sensar tuning |

- Tool gervice

- Tool Drift alarm

: NS00 UNing
-- Controller diagnostics
B System diagnostics

See below for detailed instructions on how to perform an air sensor tuning.

To be able to perform air sensor tuning you need Tl
a special valve pin, obtainable from Atlas Copco
Tools. Make sure the air supply to the tool is

disconnected. Fit the valve pin like shown to the N
right.You need to unscrew the plug from the back

L
of the tool before you do this. Then fasten the i’
plug and connect the air hose to the tool again 7 el o)
before proceeding with the steps below. P =<\
Start Diagnostic from the PF Map. T B e
Ep’/ EthemeF
e
-Eg Job
n& Canfig /

Monitars
ol Trace
||]l Statistic
= Oifine

" [@ Mame Not Defined

9836 4841 21 97 (235)



Diagnostics and service

Select Air sensor tuning under Tool configuration O Air sensor tuning
m the naVlgatlon arca. ] TDolfc;?:.?réil:::;ol?nfurmaliun ggj?:?j:r::lsi:mg performed at IEDE\DZHDW -
In the Air sensor tuning window you can see the Pusar o P Ail seneot turing
pressure value (in the unit selected) and date of Toal Dt dlam
the last adjustment in the current tool. 2 Contolerdpontos \

+ System diagrostics

Click on Perform air sensor tuning to make a new
adjustment of the air pressure sensor.

To prevent a user from accidentally making the =~ = _ =

tool malfunction by performing an improper air
sensor tuning, a warning will appear.

values on the tool, Tmproper air sensor buning may cause

Warnin a: Perfor
s/ the tool ko malf

Click the Yes button to continue.

With the trigger released, click on the Confirm no pressure button. L Air tuning FEX

Confirm no pressure

Canfirm line pressure
Line pressure

|
Press and keep the trigger pressed while you read the value on the air 1 mir tuning m=E

pressure gauge and then click on Confirm line pressure.

i Cancel |

The trigger can then be released.

Confirm line pressure
Line pressuie

| Cancel |

Enter the measured value from the air pressure gauge (with the air pressure  |[ERUELEITTL L EEX
unit stated in parameter [C128] Air Pressure presentation unit, see section

11.2.2, Display and toggle display) and click on OK to complete the
adjustment.
Suitable air pressure when performing Air sensor Tuning is between 4 and 7 | trepesee " eaT

bar (58 to 102 PSI).

It is possible to verify the air pressure sensor with air sensor tracking, see
section 13.6, System diagnostics. Also here the valve pin must be inserted
into the tool. After having finished this procedure, do not forget to remove
the valve pin again. The tool will not work with the pin inserted.

oK Cancel
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13.5

Controller diagnostics

The Controller diagnostics window shows the software versions and hardware configuration installed on

the Pulsor Focus unit.

EDiagnostic - PulsorF:5tation 1

Parameter Overview |

[#- Tool configuration
[=I- Cantraller diagnostics

S0 & information:
[ Hardware information
[#- System diagnostics

=0l

L2200 M ain code version 320

D207 Application-code version
D202 Parameter-tree version
D203 MC-code version

D204 RBU-code version
D205 Boot-code version

D206 DS P-code version

Hardware information
D210 PF-type

D211 PF serial hurmber

D215 REU type

D216 RBL serial number

3200
728
1.9.0

1314
2.7.223D
4.0.18C

Pulsor Focus

Pulsor_Gold [Pau)

00223539

x Cloze |

@+ Read |

o Store |

If PF Serial number [D211] is not set, you can write in the serial number from the back of the PF here. Press

store to save in PF.

9836 4841 21
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13.6 System diagnostics

System diagnostics functions enable you to test and diagnose your Pulsor Focus system.

P Diagnostic - PulsorF:Name Mot Defined

Tool Tracking

Parameter Dwerview

— Tool Trackin
+- Tool configuration g |
+- Controller diagnostics System I/0 diagnostic
=1 Sygtern diagnostice ‘
Tool Tracking Relay status
Syztem |0 diagnostic . ‘
TCE air hose test Digin status
Relay test ‘

10 device revision

TCB air hose test

0932 Max available air pressure |5.53 Bar
D933 &ir shut off time |0.073 Sec
[1534 Air hose test performed at |2U1 0-03-24 10:0212

TCE air hoze test ‘

X Close @ Fizad ‘ o Store ‘

The system air pressure can be diagnosed using the Tool Tracking function. The purpose of this function is
to check that the TCB and tool air pressure sensor is working properly and is properly tuned (see section
Air sensor tuning). When in Tool Tracking mode the tool air pressure is shown both in ToolsTalk and on
Pulsor Focus display.

%) When the Tool Tracking function is active the system will stop monitoring and any
tightening performed will be discarded.

The status of all internal and external I/O devices can be viewed in System I/O diagnostics. You can also
set the status of relays. All configured I/O devices will appear on the list of available devices.

This function is useful when you want to test the interaction between Pulsor Focus and different external
devices, for instance when trouble shooting complex systems with one or several PLC’s connected to the
controller.

The Relay Status and Digln Status windows show the status of the selected I/O device.

%) The Read status button has to be pressed in order to update this view to reflect changes. The
Relay Test function enables to set the relays on a selected 1/0 device.

The new status of the relays is set when the Set Relay button is pressed. Pushing the Restore button will
restore the relays to reflect the current status of Pulsor Focus. To update this view to reflect changes
triggered by other events push the Read Status button.
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13.6.1 Tool tracking

Here you can set a pressure to be delivered from the TCB. Press start to start tracking mode. Press up or
down arrows to set the requested pressure. The delivered TCB pressure, Tool pressure and Tool speed will
be shown. By connecting an external air pressure sensor after the TCB the functionality of both the TCB

pressure sensor/regulation and the tool pressure sensor can be checked.
Note that the valve pin must be fit in the tool if you are to compare Tool pressure with TCB pressure.

100 T ool prezsure 0,00 B ar
1071 Taal zpeed 0,00 TP
102 TCE prezsure 0,00 Bar

Al Al

2.0 Bar
x| v
Start | | X Cloze

13.6.2 TCB air hose test

When the TCB air hose test button is pressed the TCB air hose test window will be shown. Here you can
choose to start the test, stop the test (in case something is wrong) and close the window. When Start is
pressed, the system will perform an Air Hose Test. A series of air puffs will be emitted from the TCB as
the air system and hose characteristics are measured. After the measurements are done, resulting data will
be presented in the diagnostic window, in the boxes right above the TCB air hose test button. Press Close

to return to diagnostic window.

TCB air hose test x|

01932 M ax availlable ar preszure B.34 Bar

L33 Air bt off time 0072 Sec

Tighteningz should not be dane during air hoze test

Stop | x Cloze |
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14 Identifier

It is possible to send an Identifier (barcode) string to the Pulsor Focus. This string is normally generated
from a barcode reader connected to one of the serial ports on the Pulsor Focus (this barcode is usually
called VIN or ESN in car plants). When entered, the Pulsor Focus will use this number and send it
together with the results to ToolsNet software etc. It is also possible to use the barcode to select Psets and
Jobs.

For parameter descriptions see Parameter List.

A filter can be setup to decide what part of the barcode string that is of interest. The barcode string can be
sent to the Pulsor Focus via the serial connector or Ethernet for selecting of Psets and Jobs.

A filter can also be setup to decide which part of the barcode string must be saved together with the
tightening result.

@ Barcode strings sent to Pulsor Focus are not allowed to contain the following characters;
apostrophe, comma, semicolon, point, sun (=) and pound (£).

Start Identifier by either double clicking on Identifier in the PF Map in ToolsTalk Pulsor or by III"I |
selecting the function from the toolbar. D123456

14.1 Barcode data string

The maximum length of the Barcode data string is 25 ASCII signs. If the string is longer Pulsor Focus will
use the 25 first signs.

Serial protocol
Baud rate  [9600 bps

Data bits 8
Stop bits 1
Parity no

Handshake |off
Data string |STX <data 1-25 characters> ETX (STX = 02H, ETX = 03H)
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14.2 Identifier setup

Start by connecting ToolsTalk and the Identifier (Barcode reader) to the Pulsor Focus.

@ To select Psets via a barcode reader, parameter Pset select source [C222] should be set to

Identifier.

Start ToolsTalk and click on Identifier in the PF Map.

Under General setup, select wanted Identifier input source [1100].

1 Identifier - PF:1 : PF1

Parameter Owerview

E1- Identifier setup
¢ o General setup
- Card reader

|100 Identifier input source ’ Ethernet/Sernial & Scanner | ™ |

1101 Significant nurmbers |1 2245678

Set Significant no. in VIN |
[104 1M filker |1 23458E87891011.1213,

Set VI Filter |

Set [dentifier zetup |

Send [denhifier |

Card reader setup
|200 Card reader type Mone j

x Cloze |

Wil Store |

Click on Set Significant no in VIN and set Significant numbers [1101].

Identifier zignificant number setup

Mark the character positions in the WIM that shall be used for zelection

‘EEEN 141 o of1 74

8 B 21 22 23 24 25

i x Cancel |

Select positions where the significant information is located in the barcode. number 1 to 25 can be
selected (it is not necessary to set them in a row).

Click OK when finished.

Click on Set VIN Filter.
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¥IN filter

Unmark the characters position you do not want to save in the YIN result

HEEREE 7391011121314 16 16 17 18 19 2021 22 2324 25

v ok | [CX el

Unmark the positions of the barcode string that must not be saved with the tightening result.

Click on Set Identifier setup.

In this window you enter the different
combinations of the significant numbers that
you need.

Enter a string (same length as in parameter
significant number above) in the Add Identifier
string field and click Add. A matrix where the
columns represent existing function ID
numbers and the rows represent the added
Identifier strings is then formed.

Once all strings are entered, associate them
with a Pset or Job by double clicking in the
corresponding Cell in the matrix and selecting
a function ID number from the pop up list.

Click OK to exit the window.
Set Card reader type [1200].

Click Store to save the settings.

Identifier setup

|dentifier Pzet

Muliztage  |Job

123456739123 1 [FrontSeat

123456739124

123456739125

3 [Covverl]

|1 [FrontF 'I

—Add [dentifier ztring

|1234EE?89125

&dd

—Remove |dentifier gtring

|123456783125

vI Remove

W OF | x Cancel
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15 FieldBus

A FieldBus communication can be used for data communication between the Pulsor Focus unit ﬁ
and PLC’s. It is an effective and fast way for data transferring of short data packages. It is

normally used to send discrete I/O data instead of using a large number of discrete cables that

have to be hard wired to relays and Digln.

For parameter descriptions see Parameter list, section 23.6, FieldBus.

There are many different FieldBus standards on the market and they all have different hardware and
software protocols. To be able to communicate on FieldBus, the Pulsor Focus must be equipped with a
specific card for the preferred type of FieldBus. ProfiBus-DP, ProfiNET, DeviceNet, InterBus, ModBusPlus,
ModBus/TCP and Ethernet/IP are the possible selections.

Pulsor Focus acts as a slave in a FieldBus system. A PLC or similar will act as the master.

With help of ToolsTalk the FieldBus functionality in the Pulsor Focus controller can be configured to fit
the customer specific bitmap. It is a very easy way to configure or modify a customer specific bitmap.
When the configuration is done you can download to the Pulsor Focus or save it as a file for later use.

The ToolsTalk interface for FieldBus consists of three parts, General setup, From PF setup and To PF
setup.

15.1 General setup

Select FieldBus type under General Setup.

KB rieldBus - PF:3 : PF1

General Setup
F100 FieldBus Type Mone |

Parameter Overview

= General Setup
General Setup

+- From PF Setup

+- ToPF Setup

HE et
ProfiBus-DF
|nterBus
b odB usFlus
b odbus/TCP
Ethernet /1P

Mone

Get fieldbusz info

X Close [ Fiead ol Store |
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15.1.1 Parameters in General setup

The table below shows the parameters available for the selected FieldBus type.
Parameter DeviceNet | ProfiBus-DP | InterBus | ModBusPlus | ModBus/TCP | Ethernet/IP | Profinet
F100 FieldBus Type X X X X X X X
F102 From PF DataLength | X X X X X X X
F103 To PF DataLength X X X X X X X
F104 From PF Global X
Datalength
F105 To PF Global X
Datalength
F110 Set node address and | X X X X X

baudrate from
F111 FB Node Address X X X
F112 Baudrate X
F113 Connection Mode X
F130 PCP length X
F131 Process DataLength X
F140 Set source address X
from
F141 Source address X
F150 IP address X X X
F151 Subnet Mask X X X
F152 Gateway X X X
F200 FB Update Interval X X X X X X X
F210 Tool Stop at Offline | X X X X X X X
F300 Bitmap select X X X X X X X

See chapter 30 - FieldBus configuration appendix for specific FieldBus type data.
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15.2 From/To PF setup

By selecting From PF Setup the bitmap that is sent out from the Pulsor Focus can be configured.

By selecting To PF Setup the bitmap that is sent in to the Pulsor Focus can be configured.

15.2.1 Add item

When the Add item key is clicked, a selection list is activated. On the right side of the item list, see
information about highlighted item. Click Hide details button if you do not need this help text. Highlight
the item you want and double click on it or click the Add item button. The item will then be entered to the
item list on the first available line.

Parameter Overview TuPF ﬁgfup  Kad

+- General Setup
+- From PF Setup
= T PF Setup

To FF Setup

[Bit]
[Character)
AckEmrorMezzage [Eit]
B atchDecrement [Bit]
[Bit)
[Bit]
[Bit]
[Bit]
[CharStriChangelntelF)
[Unszigned] 6] =
L322 HMWwW
[Unzigned32)]
[CharStrlnputintelF)
[CharStringlnput)
[CharStringChange)
[BitField)
[Unzigned1E)
[Bit]
[BitField)

LineCantral&lzrt] [Bit]

LineControlalert2 [Eit] _,J
M LineControlS tart [Biit] b

N ;Iead o Store ‘

@ Diagnostic mode

@ Maonitar rmode

Add item...

X Close

In the list you can see start word, start byte and start bit for the selected item. The start word, byte and bit
give the start position of an item in the bitmap. The length is also possible to see and sometimes change. If
this does not match the wanted bitmap it is easy to change the length and position in the bitmap by
changing the start positions in the item list. Change one line at the time and then press Enter key on the PC
after each line is changed. It is also possible to drag and drop directly in the bitmap. In this case, the start
positions in the Item list are updated automatically.

Cloze J

If the bitmapping is changed, and a conflict occurs, this part is marked with red color in the bitmap.
The max number of selected items is 60 in From PF setup and 60 in to PF setup.
For detailed information about all possible selections see chapter 30, FieldBus configuration appendix.
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15.2.2 Delete item
To delete an item, highlight it in the Item list and click the Delete item key.

15.3 Other functions

15.3.1 Diagnostic mode

When Diagnostic mode is on, one can set FieldBus data in ToolsTalk and send the data to Pulsor Focus
controller by clicking on Set value button. If diagnostic mode “From PF” is used the Pulsor Focus passes
data from ToolsTalk to PLC and ignores the data from Pulsor Focus. If diagnostic mode “To PF” is used
the Pulsor Focus activates functions, which is set in ToolsTalk and ignores PLC data.

15.3.2 Monitor mode

Monitor mode key is used to monitor FieldBus data communication for testing purpose. This function
works only when ToolsTalk is online (connected to the Pulsor Focus controller).

When Monitor Mode is active, the data from Pulsor Focus to PLC are visible in the From PF window
bitmap. Contrary, the data from PLC to Pulsor Focus are visible in the To PF window bitmap. It is not
possible to change and store FieldBus configuration in monitor mode. Data can be displayed in two
formats, defined data type format and binary format. The data in the monitor windows are updated at a
rate of 3 messages/second.

15.3.3 Store to file and Read from file

Store and read FieldBus configurations to file. Use the Read/Save FieldBus functions in the File menu in
ToolsTalk. To store to or read from a file you must first activate the FieldBus window.

The FieldBus file extension is *.pff
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16 Monitors

ToolsTalk Pulsor offers several ways of displaying the tightening result:

Functions Description
Result monitor The tightening result for the latest tightening.
Job Monitor Displays created Jobs and provide functionality for managing Jobs.

Operator monitor and | Displays detailed information on the tightening results as well as a graphic representation with status
Picture monitor indicators.

Tracking results Tracking Results continuously displays tightening results, see section 16.4, Tracking Results for more
information.
Get All Results This displays result information from all tightenings stored in the Pulsor Focus memory. The
information can be exported to a file such as an Microsoft Excel® sheet.
w— - T}

ol =l

P P =]

[&] Job Moty ——————F

[E] result Monitor [2] Operator Monitor
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29,9»
=
— °
55

Fomt 1 flmacng
T Yt 0 Wy R Wt LR

[ Lrtodsaciaas =T B O

feuth Digiay ariy s sl acors dursll

=3

£
] n3 £
™

e e ek

alzisl

o
o . ] ur
o

o | Santot iramEed

9836 4841 21 111 (235)



Monitors

16.1 Result monitor

The Result Monitor presents the latest tightening results from the Pulsor Focus and the used Pset.

The tightening result includes those parameters that are monitored in the currently used Pset. Final torque
will be shown if torque monitoring is on and at least one manually measured torque value was written in
during Tool Setup.

You can watch several windows with different views, with a max limit of four.

1
1 ]
.2 Hesull Momitor - ¥ L

Running - P:1 - Values
2007-03-23 16:43:21

Ower all statuz

Felative Torque 113 %
tachine stop 1
Final tarque 225
Batch 1 (1)

X Close | Clear | Remove Add Iv Automatic Update [ Fead |I

16.2 Job monitor

Job Monitor displays running Jobs and provides functionality for managing Jobs.
1 Job status M[=] E3

Jok1 (Motar block) Order:Farced Status: running

PF:1 PF:1 PF:1 PF:1 PF:1

P:1[Auto] P:2[Auta) P 3(Auta] P:1[Auto) F:1[Auka)
Batch:11 Batch:0[1] Batch:0[1] Batch:0[1] Batch:0[1]

x Cloze | [~ Job off Restart Job | D ecrement | Incremernt | Eypasz Pset |

For a function description (Restart Job, Decrement, Increment, Bypass, Abort Job and Job off)
see chapter 10, Job.
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16.3 Operator monitor and Picture monitor

16.3.1 Operator monitor

Select Operator monitor. Operator Monitor Select X|

Press OK.

Operator monitor window appears.

Right-click anywhere in the window to open options menu.
" Picture Monitor Picture Setup |

o OK I x Cancel |

= Activate Presentation: User preferences for the content of the Operator Activate Presentation
monitor. Set Background Calar
= Set Background Color: Possibility to set the background color for the Toogle W/indow
Operator monitor. Toggle Mouselursor
. Set Label Calor
" Toggle Window.

®= Toggle Mouse Cursor.

* Set Label Color: Possibility to set the label color for the Operator monitor.

When choosing Activate Presentation the window to the right is 1 BE'@
ShOWn. W Relative Tarque
By checking the boxes the user can customize the information shown I Final Torque
in the Operator monitor (see table below for parameter description). 2 (el it
P [w Batch Result
ress OK. [ Job Resul
v Flot Chart
[~ Statistic Chart
Ok Cancel

| Operstor Monitor B
Pulsor:Station 1 mﬂ,wplm
Pset:5
I
Relative Torque WinMa VIN
107 Over all status O
Final Torque O

29,9 -

, O Everits
Final Angle O

95 °

Deg O
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Part Description

Pulsor The name of the Pulsor Focus unit.

Pset Pset used to perform the tightening.

VIN Vehicle Identification Number.

Over all status Indicator for the overall status of the tightening.

Torque Torque of the tightening.

Torque status Status-indicator for torque (Yellow-Low/ Green-OK/Red-High).
Tightening Angle The Tightening angle of the tightening.

Tightening Angle status | Status-indicator for Tightening angle (Yellow-Low/ Green-OK/Red-High).
Batch The order of the current operation in the batch

Batch order The Over all status for the respective operation in the batch.

Plot Chart Displays the Relative torque and final angle, relative to the acceptance window.
Events Warnings and events.

16.3.2 Picture monitor

The Picture monitor is a feature that gives the user visual guidance throughout the Job sequence. The next
tightening (Pset) in the job can be presented graphically with an image (e.g. a picture of the area where a
bolt is placed).

When selecting Operator Monitor the window to the left is X
shown.

To open the Picture monitor, select Picture Monitor and click " Operatar Monitar

OK.

Ficture Setup |
o OK I x Cancel |

Select Picture monitor and click OK.

The window shown is similar to the Operator monitor with information about the latest tightening to the
left and a picture associated with the next tightening (Pset) in the Job to the left.
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@ Picture monitor is not adjusted for Pset with batch counter. Only one picture per Pset is
allowed.
To edit Picture monitoring, choose Picture Setup after selecting Picture Monitor.

The user has the possibility to associate an image file with a Pset.
Select a Pset from the list. Click on Set picture and select an image file using the file selector window.

To import saved settings for the Picture monitor click on Read from file. To save the settings click on
Store to file. A Save As-window will appear and the user can choose where to store the file containing

the settings. When finished click OK.

Pset picture setup
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16.4 Tracking Results

Tracking Results continuously shows the tightening data as they are performed.

Select Tracking Results under Monitors in the PF Map. T eier
- # Ethemet
=-[[] 10.45.24.224
+ - Pset
Bel Job
DP Config
1/’ Taol Control Box
0 Diagnostic
M | dentifier
= FieldBus
=[] Moritars
[E] Fesult Monitor
[_] Operatar Monitor
M} Tracking Results
E Trace
+-[gly Statistic
i Tracking Results Monitor
Pset: 1 [Gear box 1 [Gear box 1 [Gear box 1 [Gear box 1 [Gear box
Over all status oK. oK. MoK [ oK.
Relative Tarque 99 93 29 98 102
Torque ' alue 44.4 44.0 398 440 45,8
Lost Trigger i
Tightening Angle 13 B 5 E 9
No Of Pulzes 5 4 3 4 5
Tightening Time 020 016 010 016 0.21
Rundown Time 0.26 020 0,24 020 nzo
Pulse Frequency 135 17.4 186 177 185
PF pressure 6.3 6.3 £.3 £.3 £3
Pulse Prassure 0.0 0.0 0.0 0.0 00
TCE pressure B3 B2 B5 B2 B2
Tightening ID 16 17 18 14 20
Batch count
Cloze |

The following are displayed in the Tracking Results window:
= Rejected tightenings are shown by NOK in red.

= For rejected tightenings the parameter(s) that lie above the activated limits are marked in red whereas
the parameters that are below the limit values are marked in yellow.

= Trigger lost is marked in yellow (if it is monitored).

» Parameters that have invalid values are shown in purple.'”

If batch count is used, it is presented in the last row.

@ Examples of things that may cause invalid parameter values are for example a disturbance of sensor reading during the
final pulse, spin in the tool, or too few pulses making pulse frequency impossible to calculate.

16.5 Get all results

This displays result information from all tightenings stored in the Pulsor Focus memory. Start the function
by selecting Get All Results from the Selection panel in ToolsTalk Pulsor. The information can be
exported to a file such as a Microsoft Excel® sheet.

The result information in Excel® can easily be sorted with the help of Excel® filters, for example the auto
filter. To give an example, all rejected tightenings can be filtered. You can then see easily what happens
when something has gone wrong and thereby understand what measures can further refine the process.
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Pulsor Focus can store up to 4000 tightening results. Each tightening result consists of 30 result
parameters. Retrieve and view these with the Get all results option. The user also has the choice of saving
results to a text-file or an Excel®-file. When the Get All Results option is chosen the window below
appears.

x|
Select ane or more Paet(s).
MHame I 1D I FF I Type I
Gear box 1 Station 1 Psaet
2 Station 1 Psaet
3 Station 1 Psaet

o OFK I X Cancel |

Simply choose a specific Pset and click OK.

The results from that Pset is then shown in the following window:

! PF DataBase Resulis
Pzet:8 [Gear box]
Total Mr Of Resulte——7 [ Hr Of Resultz With Machine Shutoff
97 ‘ 94
: R esults Cizplay only results with machine shutoff [ {
Owver All Status Felative torque staty| Relative torque Torgue Yalue Trigger last stat
ok oK 52 193 N3 -
oK. oK. 8E 18,2 oK.
ok, oK, a7 194 oK
ok, oK 26 18,2 oK
. . . ]
23 8| el
— — [ |
Cloze Save ToFile Open In Excel

By choosing Save To File the results are saved to a text file. By clicking Open In Excel the results are
opened in Microsoft Excel® if installed.

16.6 Trace

There are three different ways to open the Trace section:

= Select window in the main menu and then click activate-trace.
= Use the PF Map. Double click trace.

= Click the trace icon on the toolbar.

= Select which type of chart to view (Relative torque over time, Angle over time, Torque over time, Final
torque and final angle over time, Torque over angle, Pulse pressure over time, Vmin and Vmax over
time).
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Additionally, when performing a Tool Setup you can activate trace by pressing the Traces button in the

Tool Setup Monitor. In this trace, only Torque value over time is available. This trace updates

automatically but no other option of the options below are available.

@Trace - PulsorF:Name Mot Defined

=101

Pset 1 19900103 19:12:25 Torque over Time
B0 ARt RECEEETEEE Rt EECEEETEES
55' """"" ': """"" Fe======== i I Fo================== ll""
CITE R e e e b .
FT-F N R [ R T e

-~ 0 -

E ] i ] i i
£ Bfee Tt . 1Tty
L ;04--------- A [ RGEEE - Ak

= . : .
= 25‘ """"""" “rrrrnrrer o
20------------: -------------- ettt
154--------- SEREEY EEEEE Treee CER] SREE EEEY BEY S TR R SO SEEETR
104 b N
e o (R B o SRR RS
T S T N T PO D O N O O R

T T T T T T
0 200 400 00 300 1 000 1200

Time: (m=)

[ Pset 1 1990-01-03 19.12.25 |

Torque over Time v Auto update

x Cloze | Murnber of traces |1 3,,

- Clear |
o ==

Redrawm

Lirnits | [ Fead |

With Auto update selected the charts will automatically update as new tightening data arrives. With auto
update deselected the user must press Read to see the latest tightening.

The Limits function allows the user to see the min and max limits for torque and/or angle.

With Number of traces it is possible to superimpose up to 5 consecutive tightenings.

It is possible to see a single pulse value with the Cursor function.

It is possible to zoom inside the diagram by creating a zoom box with the mouse button pressed.
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17 Statistics

17.1 Introduction to Statistics in Pulsor Focus

The Pulsor Focus statistics are measured after each tightening and can be sent to a PC via serial or
Ethernet connection. It is also possible to send statistical reports to a printer. There is a stat alarm LED on
the front panel of the Pulsor Focus unit.

Statistics are calculated based on the following result parameters:

Result Unit Description
Torque As selected in Torque.
system
Final angle deg Final angle in degrees.

Number of pulses

Number of pulses in the
tightening.

Line pressure is displayed in the unit stated in parameter C128 Air Pressure presentation unit, see section
11.2.2, Display and toggle display).

The following statistical results are calculated and displayed for torque and angle parameters:

Results Description

# Results Total number of results that the stat calculations are based on for the analyzed Pset.
Min Lowest result in analyzed Pset.

Max Highest result in analyzed Pset.

R Range (Max — Min)

Low % low tightenings in analyzed Pset.

OK % OK tightenings in analyzed Pset.

High % high tightenings in analyzed Pset.

Y The mean value for the selected Pset.

c Sigma. Shows the calculated standard deviation.

Y 36 Mean - 3 sigma

Y 36 Mean + 3 sigma

60 6 x sigma

Cr Cr is a calculated viability number (capability). The lower value, the better process.
Cp Cp is a viability factor. The higher value the better process.

Cpk Cpk is a viability factor. The higher value the better process.

Cam Viability factor. The higher the value the better the process.
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Sub-group results | Description

Min Lowest result in the latest completed subgroup.
Max Highest result in the latest completed subgroup.
R Range for the latest completed subgroup.

i Average value for the latest completed subgroup.
o Sigma for the latest completed subgroup.

Other definitions | Description

ﬁ Average of subgroup range (number of subgroups).

Average of subgroup average (number of subgroups).

ol

17.2 Statistical Process Control (SPC)

In order to rapidly detect changes in the process, Pulsor Focus is equipped with statistical alarm limits
based on the ; and R calculations for torque.

Statistical Process Control (SPC) functions are used on torque.

All checks are performed on the Pset that the tool is currently running with.

If any of the following criteria are true the stat alarm light, and a relay (if used), is activated. The tool may
still run even if an alarm is issued. The alarm is only a warning. The alarm signals remain active until the
process falls within all limits again or the result memory is cleared. This means that the alarm does not
switch off during tightening.

17.3 Statistic alarm

x> UCL

X<LCL
R >UCL
R<LCL
Cp<2.0
Cpk < 1.33

SPC X and R compared with LCL / UCL alarms cannot function until the LCL and UCL have been
programmed.
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17.4 Trend deviation alarm

Trend deviation check and alarm are measured and compared against X-bar and the range for the currently
used Pset.

7 points consecutively increasing

7 points consecutively decreasing

7 points consecutively above average (Y and / orﬁ)

7 points consecutively below average (Y and / orﬁ)

1 point outside X orR %2 sigma (sigma for the whole population)

Point = subgroup

The mean is the average of X andr X andR ). This means that the SPC trend alarms cannot function until
the number of tightenings in the memory corresponds with the user-specified number of subgroup
parameters.

17.5 Calculation of UCL and LCL

Pulsor Focus calculates recommended values for UCL and LCL. The operator can then choose if he wants
to use these values or enter another value.

Subgroup size, Subgroup frequency and Number of subgroups parameters are used in the calculations.

17.6 Calculation of xand r

Pulsor Focus calculates recommended values. The operator can then choose if he wants to use these values
or enter another value.

Subgroup size, Subgroup frequency and Number of subgroups parameters are used in the calculations.

17.7 Calculation formulas

When a stat display is requested, the whole memory will be calculated. This will also be done when
shifting Pset.

Pulsor Focus controls the lowest and highest values. If some of these drop out from memory once it is full
(first in — first out), the entire memory will be recalculated.

The formula for group range is calculated after each completed subgroup.
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The formulas for the statistic parameters used by Pulsor Focus are as follows:
X =value

n = number of tightenings

Min = minimum value from all the tightenings in the test series

Max = maximum value from all the tightenings in the test series

minl = minimum acceptable value

maxIl = maximum acceptable value

Range = R = Max — Min

n—1 i—-1
CR-__ %0
~ Maxl — Minl
Max| — Minl
CP=———"7-—7——
6*c
CPK — min Maxl — X ’ X — Minl
3*o 3*o
Tightenings

X X X3 Xi Xs
Xs X7 Xz X9 Xjo
Xi  Xin X Xis Xiu
Xirs Xirg Xivr Xirg Xivo
Xir10 Xis11 Xir12 Xir1z Xir14

A subgroup is a group of tightenings. Subgroup size is freely programmable and in the example above it is
set to 5, which means that all values in the same group range from i to i+4.

X-bar is the calculated average of the last completed subgroup.
Subgroup size =Group size = z

Grouprange =W, =max[X,,,, X,,,,,,, X;,, ]-min[X,,,, Xi,;,,,, X;,, ]

Vvn+1 = maX[X i+z+1° X i+z+2299> x i+2z ] - mln[x i+z+1° x i+242299° X i+22 ]
W,
V\_/ _ j=n-5
6
CAM — 1.746(max|_— minl)
6*W

122 (235) 9836 4841 21



Statistics

The formula for CAM is calculated using the first 6 subgroups. After that, a new calculation is made using

each completed subgroup in conjunction with the last 5 subgroups.

RLCL = D,*R

A,,D,andD, are tabular constants and depend on the Subgroup size.

17.8 Constants for calculation of SPC variables
Subgroup Divisors for estimation | Factors for control limits
size of standard div.
N D, C, A, D D, Az B; B,
2 1.13 0.798 1.88 - 3.27 2.66 - 3.27
3 1.69 0.886 1.02 - 2.57 1.95 - 2.57
4 2.06 0.921 0.73 - 2.28 1.63 - 2.27
5 2.33 0.940 0.58 - 2.11 1.43 - 2.09
6 2.53 0.952 0.48 - 2.00 1.29 0.03 1.97
7 2.70 0.959 0.42 0.08 1.92 1.18 0.12 1.88
8 2.85 0.965 0.37 0.14 1.86 1.10 0.19 1.82
9 2.97 0.969 0.34 0.18 1.82 1.03 0.24 1.76
10 3.08 0.973 0.31 0.22 1.78 0.98 0.28 1.72
11 3.17 0.975 0.29 0.26 1.74 0.93 0.32 1.68
12 3.26 0.978 0.27 0.28 1.72 0.89 0.35 1.65
13 3.34 0.979 0.25 0.31 1.69 0.85 0.38 1.62
14 3.41 0.981 0.24 0.33 1.67 0.82 0.41 1.59
15 3.47 0.982 0.22 0.35 1.65 0.79 0.43 1.57
16 3.53 0.984 0.21 0.36 1.63 0.76 0.45 1.55
17 3.59 0.985 0.20 0.38 1.62 0.74 0.47 1.53
18 3.64 0.985 0.19 0.39 1.61 0.72 0.48 1.52
19 3.69 0.986 0.19 0.40 1.60 0.69 0.50 1.50
20 3.74 0.987 0.18 0.42 1.59 0.68 0.51 1.49
21 3.78 0.988 0.17 0.42 1.58 0.66 0.52 1.48
22 3.82 0.988 0.17 0.43 1.57 0.65 0.53 1.47
23 3.86 0.989 0.16 0.44 1.56 0.63 0.55 1.46
24 3.90 0.989 0.16 0.45 1.55 0.62 0.56 1.45
25 3.93 0.990 0.15 0.46 1.54 0.61 0.57 1.44
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18 Cell and Net

The Pulsor Focus software offers extended networking facilities. The Cell and Net concept is part of the
Gold RBU software version (see chapter 24, RBU information). It provides functions to logically arrange
your network.

Ethernet TCP/IP networking makes it simple to program and overview all Pulsor Focus units in the
network from a PC with ToolsTalk software installed. All data traffic from Pulsor Focus could also be
collected and compiled by ToolsNet (PC software from Atlas Copco).

Via the Cell concept it is possible to arrange all Pulsor Focus units at an assembly station in a Cell. The
Net concept enables functionality to group all Cells on the assembly line in one Net.

A Cell consists of one CellMaster and a maximum of 19 CellMembers, a total of 20 units. Cells can then be
grouped into Nets, the maximum number of Cells in a Net is 1000. Each Net has a NetMaster. One Pulsor
Focus unit can function both as CellMaster and NetMaster.

Every Cell has a Cell identification number (Cell ID) unique on the network. Within a Cell every Pulsor
Focus unit has its own unique channel identification number (Channel ID).

CellMaster and CellMembers can be configured through the ToolsTalk Pulsor interface.
@ All Pulsor Focus units in a Cell must have the same software version installed.
'gj When configuring a remote Pulsor Focus, make sure it is not in use by anyone else.

Otherwise it might lead to damages on the tool or a joint. It might also lead to personnel
injuries.
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18.1

Network setup via ToolsTalk Pulsor

Open Settings (via Options from the menu bar).

In the Serial setup section, select the Com port connected to the Pulsor Focus.

Settings

Cammunicatian IAppIicationI Printout | PulsorF List |

—Wiew event setup LOG
W Show contraller erar infia in ToalsT alk [~ oM Advanced |
¥ Show controller warning infa in ToolsT alk Lag file Ing_[:.:[
—Senial setup
Com part: ICorn 1 vl Baud rate ISBIJEI vl
—Ethemet setup
Partrumber |8543
1z NetMagter
Contrcller IP |10 40 24 4
s Cellaster ! ! ! I4
& 1s Contraller IF'uIsor Focus available list _I
o OK X Cancel | ? Help |

Connect the Pulsor Focus by clicking on the connect button.

Open Remote com in the Config window.

o
B

Set the IP address of the connected Pulsor Focus to a unique number within the network.

Set the Subnet mask according to network partitioning.

Default router is optional.

Click Store to save settings.

Restart the Pulsor Focus unit.

7% Config - PulsorF:Station 1

Parameter Owvervisw |

g [ 3|

301 IP address [io [a0 [ies [s6

[ System setup £302 Subnet mask 75 5 =2 0

[ 140 setup

E| Communication C303 Default router ITWWI‘I—

M. C304 Metmaster |P address IU_IU_IU_IU—

Do '::::lnc:::;zt C305 Cellmaster IP addrezs ID_ID_ID_ID—

__ Frotocols i " C306 Jabreference IP address ID_ID_ID_ID—
Advanced com.
C310 Cell keep alive IB Sec
Serial ports setup
C320 Serial 1 baudrate 3600 e
C321 Serial 1 pratocal ASCI jha
C322 Serial 2 baudrate 3600 I

X Close | [ Read | gl Store |
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18.2 Cell and Net configuration via ToolsTalk Pulsor

Open the Remote Com window (Config - Communication - Remote Com).
Set IP address, Subnet mask and Default router.
Set NetMaster IP address to the IP address of the NetMaster.
Set CellMaster IP address to the IP address of the CellMaster.
@ To define current PF as a CellMaster or NetMaster, set CellMaster IP address/NetMaster

IP address to same IP address as current PF. If the PF in the case below should be
Cellmaster, C305 Cellmaster IP address should be set to 10.40.165.96.

"¥ Config - PulsorF:1 : Station 1 =] 5
Parameter Overview Remote com.
C301 IP address [0 [40 [165 a6
" ﬁﬁ‘:::u?‘“" £302 Subnet mask [255 |25 |2 o
- Commurication C303 Default router ITITWI‘I_
- Remate com. C304 Metmaster |P address IU_IU_IU_IU_
Serialsp C305 Cellmaster [P address ITITWIF
Protocals C30E Jobreference P address ID_ID_ID_ID_
CA0 Cell keep alive E Sec
Serial ports setup
C320 Serial 1 baudrate SE00 I
C321 Serial 1 protocol ASCI Jd
C322 Serial 2 baudrate 9600 I
X Cloze | [ Fead | gl Store |

Open the Password and name window (Config - System setup - Password and name).

Set Channel ID to a number unique within the Cell (1-20).

PF name is optional.

Set Cell ID to a number unique within the network (1-1000).

Cell name is optional.

Click Store to save the settings.

Restart the Pulsor Focus unit.

7)¥ Config - PulsorF:Name Not Defined

Parameter Overvieys

- Dizplay setup 2
- Optiang
Reset
i Printer setup
- Configurable memorny setup
- Pulzar toal canfig

L1058 Ch 1D rumber
C106 FF name

C100 Usze pazsword Mo hd
& Siystem selp C101 Pagzword entry scope All hd
and name:
i Display setup 1 Setup passmond

Communicatian passwnrg

0

L Taal lack C107 Cell 1D number Mot Used
B 170 setup C108 Cell name Mot Used
[#- Commurication
[ Protocals

Set date and time

g [ 3]

X Clase |

G Fead | ol Store |
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18.2.1 Connection with ToolsTalk

When connecting to a Controller, CellMaster or NetMaster make sure that the following settings are
correct.

Open Settings (via Options from the menu bar).

Set Controller IP address of the Pulsor Focus to connect.

Under Ethernet setup, check whether the connected Pulsor Focus is a Controller, CellMaster or a
NetMaster.

To connect the Pulsor Focus, CellMaster or NetMaster, click on the connect button.

When a CellMaster or NetMaster is connected, clicking on the corresponding line in the PF Map will
expand the Cell tree/ Net tree.
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19 ToolsNet

This chapter describes how to configure your Pulsor system together with ToolsNet.

19.1 Introduction

o » ToolsNet is part of the ATS system (Assembly Tools Software) that consists of Factory
'_E‘_ ﬁ Overview, Event Monitor and ToolsNet.

o« " ToolsNet collects, saves and displays historical tightening data from Pulsor Focus,

. 7%= Power Focus and PowerMacs units. It is also possible to include other units or
é, 5-\-.-\': T'S ./ applications that support ToolsNet Open Protocol. Once reporting is enabled, ToolsNet
= 2 gives the user access to reports on shifts, production lines, individual vehicles or

controller units for process improvement.

The stand-alone version of ToolsNet includes the following:

= (Collection of tightening data and storage in a standard database (ORACLE or MS SQL Server). Each
Pulsor Focus can store information from a limited number of tightenings (around 4000, depending on
memory configuration) but the capacity in the ToolsNet database is, in principle, unlimited. The
information can be mapped against Pulsor Focus, object or VIN number as required.

=  Web-based report interface with standard reports and statistical information.
= Process improvement through extensive statistical functions for process control.
= Jtis possible to save each individual tightening made with a connected Pulsor Focus unit.

= QOverall status, torque status and angle status can be seen for all Pulsor Focus tightenings.

@ Torque values will only be reported to ToolsNet if a valid torque tuning has been made during
Tool Setup. This means that manually measured torque values must have been written in. Note
that the torque presented is dependent on this torque tuning, and results are therefore not
measurement traceable However, they are process traceable.
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19.2 Enabling the Pulsor system for ToolsNet

This section gives a step by step instruction on how to enable reporting from the Pulsor system to
ToolsNet. These instructions assume that ToolsNet has already been installed.

Proceed as follows to enable Pulsor reporting to ToolsNet:

= Find out the IP-address and port of the ToolsNet-server.

= Start Config (by either double clicking on Config in the PF Map in ToolsTalk Pulsor or by selecting the
function from the toolbar) and then select ToolsNet setup under Protocols from the navigation area.

t

Parameter Overview

+- Swatemn setup

+- 170 zatup

+I- Communication

—I- Protocols
TooleT alk zetup
ToolsMet setup
tulticast setup
Open protocol setup

x Cloze

Enter the values for enabling ToolsNet reporting:

ToolsTalk setup
C400 Part
ToolsHet setup
C410 Toalzhet an
C417 P address
C412 Port
Multicast setup
C420 Multicast on
C421 IP address
C422 Part

C423 Resultz

C427 Event code
Open protocol setup
C451 Port

C452 Serial cable loss detection

=  Check the ToolsNet on option.

= Enter the IP-address of the ToolsNet server.

= Keep the default setting for Port (6570).

Save by clicking Store.

.|

|6543

v
o 40 [24 148
|ES70

[ Read ‘ ] Store ‘

The enabling of ToolsNet reporting is now complete. Verify that results are stored by making a few
tightenings and check that the Pulsor Focus unit and results are shown in the ToolsNet web reporter
interface. The Pulsor Focus unit is found under the PowerFocus folder in the ToolsNet web reporter tree

view.

See the ToolsNet User Manual for detailed information on how to use ToolsNet features and functionality.
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20 Accessories
20.1 Introduction

This chapter describes available accessories that can be used together with your Pulsor system.

This chapter focuses on the configuration aspects of ToolsTalk Pulsor, for detailed information on the
specific accessory; see the corresponding Product Instructions document for that accessory.

Some accessories are connected via relays and digital inputs and some are connected via the I/O Bus. Up
to 15 accessory units can be connected to the I/O Bus. The I/0 Bus is a CAN based serial bus. The benefit
of using serial bus-based accessories (I/O Bus) is that they can be connected in series, from accessory to
accessory rather than hard wiring each accessory to the Pulsor Focus. The bus and the accessories are
powered with 24V DC, 1 A from Pulsor Focus unit. If more current is needed, the bus must be powered
externally. Every device has a 24 V DC input for this purpose.

20.2 Selector

The Selector is a socket tray that can guide the operator through a JOB sequence with LEDs. When a
socket is lifted, the corresponding Pset will be selected. When using more than one Pset it is very
convenient to use a selector. When a socket is lifted, the corresponding Pset will be selected.

There are two different types of Selectors, Selector 4 and Selector 8, the only difference being that
Selector 4 has four sockets and Selector 8 has eight sockets.

Selector 4 order number: 8433 0610 04  Selector 8 order number: 8433 0610 08
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20.2.1 Setup of Selector

Hardware Setup

Connect the Selector via I/O Bus to the Pulsor Focus. Make sure that the I/O Bus is terminated in both
ends. For detailed information, see chapter 28, Connector descriptions and the Product Instructions document
for Selector.

Software Setup

In ToolsTalk Pulsor, open the Config dialog and select I/O Setup. Select Selector under appropriate 1/0
Device. This should be the same as the device number set with the rotating switch on the bottom of the

selector. Device 5 is the default for Selector 4 and device 6 is the default for Selector 8.

) Config - PulsorF:1 : Stakion 1

=10l x|

E— Vodevice0Z
C200 Internal 1/0 Set
(2 System sstup £201 Davice 1 o ] sel
= 140 setup —
T 100 deviee 07 202 Device 2 i | sa
140 device &1 s ~— | CmEDeice 3 \ off x| 5=t
- Oter/0:s 1 £204 Devies 4 v 5o 44—
foe Other 1/0:5 2 —
ammunication C205 Device & I~ Set
Pratocols C208 Device B aff | Set
C207 Device 7 aff = Set
Click on Set.

Drag the Psets that you have created before to the desired positions of the socket tray.

1 Selector Setup Dialog - 1/0-Device 4

Available :

Selector:

Mame | I | PF | Type | Used | Selector position: |1 'I
Gearboy 1 Station 1 Pset Yes
ntnr block Statinn Pset es @ &dd to Selector Position |

ﬂ Bemave fram Selectar

2 [Motor black]

17

1 [Gearbox] 3 [Spark plug)

070737

v
/4

o OK |

x Cancel |

Click OK to save settings.

Go back to Other 1/0:s 1 and set the Pset select Source to Selector, then press Store to complete the setup.

1

Fi¥ Config - PulsorF:1 : Station

=101 ]

Parameter Overview |
C221 Job select source Ethermet/S erial |
' System sefup C222 Pset select source =
= 140 setup ——|
1/0 device 0-7 C223 Toal light con zource -controlled 1 |
1/0 device 8-15 C224 Tool light mode r
Other]/0:5 1 (E225 Tl el (e 00 e
Other 1/0:5 2
Communication C226 Selector confirm Off |
- Protacols C227 Job select source override Off |
Other I/'0:s 2
C230 Selector lost mode ILast Fset =
C231 Use last Pset at startup r
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20.3 1/O Expander

The 1/0 Expander enables the connection of additional inputs and
relays when more than those built-in are required. There are 8
inputs and 8 relays with the same functionality as the four built-in
I/Os. Each input and relay can be configured individually.

I/0O Expander order number: 8433 0564 38

20.3.1 Setup of I/O Expander

Hardware Setup

Connect the I/O Expander via I/O Bus to the Pulsor Focus. Make sure that the I/O Bus is terminated in
both ends. For detailed information, see chapter 28, Connector descriptions and the Product Instructions
document for I/O expander.

9836 4841 21 133 (235)



Accessories

Software Setup

In ToolsTalk Pulsor, open the Config dialog and select I/0 Setup. Choose appropriate /O device tab.
Select I/0 Expander under appropriate I/O Device. Device 2 is the default for I/O Expander.

Select your alternatives. The procedure is the same as for Internal I/O: See section 11.3.1, Internal 1/0.

Click Store to complete the setup in ToolsTalk Pulsor.

1 Relay and digital input setup dialog il

J Relay Relay Timer Time | | Digital Input
1 [ = i [or B
2 |of b e 2 |of Z
3 | o = - 3 | o =
4 |of I~ hd 4 |of I
5 | O I~ & 5 | O )
6 o = = 6 [or =
Ll = ¥ Ll =
8 o = | 8 jof =
W 0K X Cancel |
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20.4  Stacklight

The Stacklight features four lights piled on each other (it is possible
to use up to five lights). The user is free to change the order of the
lights and also replace lights with different colors. The Stacklight is
configured as 2 I/O expanders.

A light/lamp uses one output, a switch uses two inputs. If a two-way switch is used, then A1/B1 represents
the left switch state and A2/B2 the right switch state. When a push button or one-way switch is used it is
enough to configure A1/B1 (but it is possible to use both outputs for different functions).

Stacklight has two external outputs [C] and two external inputs [D], which is useful for various functions
such as position switches and external warning lights. Via an I/O bus connector [G] is Stacklight
connected to the tightening controller. A termination plug should be applied to the second I/O bus
connector if Stacklight is at the end of the I/O bus line.

Device 1

Relay Stacklight part Input Stacklight part

1 Light[1] 1 External input 1 [D]
2 Light[2] 2 External input 2 [D]
3 Light[3] 3 Switch state [A1]

4 Light[4] 4 Switch state [A2]

5 Light[5] (optional) 5 Switch state [B1]

6 Lamp [A] 6 Switch state [B2]

7 Lamp [B] 7 Not used

8 Buzzer [E] (sound 1) 8 Not used

Device 2

Relay Stacklight part Input Stacklight part

1 Buzzer [E] (sound 2) 1 Not used

2 External output 1 [C] 2 Not used

3 External output 2 [C] 3 Not used

4 Not used 4 Not used

5 Not used 5 Not used

6 Not used 6 Not used

7 Not used 7 Not used

8 Not used 8 Not used
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20.4.1 Setting up a stack light using ToolsTalk

This section includes a step-by-step instruction on how to set up a Stacklight standard ESL-04 with:
= Light 1 indicating tightening result with high torque.

= Light 2 indicating tightening result OK.

= Light 3 indicating tightening result with low torque.

= Light 4 indicating result tightening result NOK (not OK).

= The push button used for acknowledging of events.

= The key switch used for batch increment (left switch state) and to reset batch (right switch state).
= The buzzer sound alerting on NOK tightenings and when the tool is locked.

Connect Stacklight to the Pulsor Focus controller by using the 1/O bus
cable.

Open ToolsTalk and connect to the controller.

= Senal .
= i";ammweﬁned In the PF map, double click on Config.
- # Ethemet
=-[[] 10.45.24.224
+ -8 Pset
Bl Job

Config
%: Tool Eonm
0 Diagnostic
W | dertifier
= FieldBuz
+-[E] Monitors
E Trace
+-[gly Statistic
=18 Offline
Mame Mot Defined

"7 Config - Pulsorf:1 : 4 If using the default stacklight address setting (eight) then select select

Patameter Overvie I/O device 8-15 in the config menu tree. Note: The address is by default
& System setup set to start at device eight. To change the address, first loosen the four
= I.{D setup

140 de

» screws on the front panel of the stacklight. Then open the lid and turn
. the address switch. Possible addresses are between 1-15 (0-9, A-F).

- Dther 1/0:5 2
[+ Carmmunication
[ Protocals

T B Select “I/O expander” for option C210 Device 8 and click Set.
CM Devee § on - | !’el

L2 Devies 10 nff =]

CA3Devicn 11 nff = Sel

CH4Device 12 off = Snl

C215 Device 13 o = Snl

C216Device 14 Off = St

C17 Dervce 15 [T o T
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Fielay Timet

Time

e s - e 4 | 1. Select “High” for Relay 1. This output is

2l e 42 2| connected fo light 1.

] IS ZllToresion = ] CI— =1 2. Select “OK” for relay 2. This output is

5 [or = = 5 [Fusatbaer = connected to light 2.

& e e S aor 21| 3. Select “Low” for relay 3. This output is
connected to light 3.

4. Select “NOK” for relay 4. This output is
connected to light 4.

5. Select “NOK” for relay 8. Set the relay timer
to 3 seconds. This output is connected to the
buzzer.

6. Select “Ack error message” for digital input
3. This input is connected to the push button.

7. Select “Batch increment” for digital input 5.
This input is connected to the left key switch
state.

8. Select “Reset batch” for digital input 6. This
input is connected to the right key switch
state.

9. Click OK.

10 = Select “I/0 expander” for option C211 device 9
clontes. ﬁzj and click Set.

B e

oy 5 =

Hiphee r) o o - R

e oy - R T = | 1. Select " Tool locked” for relay 1. This output
o = = o = is connected to the buzzer.

o r - o = | 2. Click OK.

oo r I e o = | 3. Click Store to save settings.

8 Joi = [ 8 |0 -

9836 4841 21
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20.5 RE-Alarm

The RE-Alarm gives status information to users using lights and/or
audible signals. It is connected to the Pulsor Focus on the I/O Bus. The
RE-Alarm is configured in the Pulsor Focus and it is possible to
configure the information you want to see.

RE-Alarm order number: 8433 0560 03

20.5.1 Setup of RE-Alarm

Hardware Setup

Connect the RE-Alarm via I/O Bus to the Pulsor Focus. Make sure that the I/O Bus is terminated in both
ends. For detailed information, see chapter 28, Connector descriptions and the Product Instructions document
for RE-alarm.

Software Setup

In ToolsTalk Pulsor, open the Config dialog and select I/O Setup. Select RE-Alarm under appropriate I/O
Device. Device 3 is the default for RE-Alarm.

Select the events and the type action it should trigger.
Click Store to complete the setup in ToolsTalk Pulsor.

x|
Ewent Type
1. M- |- iont E
2 |o =1 |steady light =
2ok =] | 5teady light =
4. |or =1 |steady light =
W OK I K Cancel |

20.6 Other accessories

20.6.1 Barcode reader

The Pulsor Focus is able to identify barcodes via a Barcode reader or a RF tag, which enables values to be
input from specific car models and tool guides. See chapter 14, Identifier, how to configure a barcode
reader.

@ There is no standard Atlas Copco barcode reader model.

20.6.2 Operator panel

Operator panel (OP) is an external device for Power Focus and Pulsor Focus. It is a general purpose lamp-
and switchbox, replacing the customer specials that are made today. The operator panel is configured as 3
I/0 expanders. See Operator Panel Product Information for more information on how to set up the
Operator Panel.
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21  Configurable memory

ﬂ All data stored in the Pulsor Focus controller, except parameters IP address [C301], subnet
mask [C302] and default router [C303], will be erased when changing memory setup. Therefore,
use ToolsTalk Pulsor function “Store Pulsor Focus to file” to save the existing data
configuration (including Psets and jobs). The data can later be retrieved via function “Read

Pulsor Focus from file”, see section 6.7, Storing programming on file.

%) When changing the memory setup the Pulsor Focus controller must be rebooted for changes
to take effect. It is recommended to reboot immediately.

21.1 Configurable memory conditions

Besides the default memory configuration, Pulsor Focus provides the following configurable memory
options: more Psets, more jobs, more results, more events, more identifiers and more Psets/Jobs.

Condition No. of No. of No. of No. of No. of
Psets jobs results events identifiers
Default configuration |30 30 4000 500 100
More Psets 100 8 4000 500 100
More jobs 8 100 4000 500 100
More results 8 5000 500 100
More events 8 4000 1000 100
More identifiers 8 4000 500 400
More Psets/Jobs 100 100 3500 500 100

Number of identifiers is the maximum number of significant barcode strings available for identifiers used

to select Psets or jobs. For more information, see chapter 14, Identifier.

When increasing database elements, a decreasing of other elements might be necessary. For instance, if
100 Jobs and 100 Psets are required it is not possible to have more than 3500 results (option More

Psets/Jobs).
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21.2

ToolsTalk Pulsor operations

@ This section shows only examples of possible parameter settings.

21.2.1

Memory setup

In the PF Map, select config - system setup - configurable memory setup.

I‘ Config - PulsorF:Name Not Defined

Parameter Overview

[=- Spstem zetup

- Pagsword and name
- Digplay zetup 1

- Dizplay zetup 2

- Options

- Reset

- Printer setup

- Pulzor tool config
- Toal lock

[ 1/0 setup

[#- Communication

[#- Protacols

=[S

Reset

Delete all results |
Total reset |

Printer setup

C160 Frinter type IEH4 jhd
C1E1 Paper zize Ad =
C162 Continuaus print (l

C170 Configurable memory |Default configuration v|

Pulsor tool config

C180wark object led function

C191 Work object led timeout
L1393 Line pressure alarm lower limit
194 Line pressure alarm upper limit

Tool lock

Tool uzage - I

300 Sec
30 Bar
2.0 Bar

Tool lock wizard |

X Close |

Make a selection for
Configurable memory [C170].

Pulser tool config
L1590 ‘work object led function
C191 Wark object led timeout

To have more Psets, select
More psets.

Click OK to continue.

C170 Configurable memony

Configurable memory setup

C193 Line pressure alarm loweer limit

@ Read |

o Store |

Default configuration
[ efault configuration
il

More events
More identifiers

Ll are Psetz/lobs

L1594 Line pressure alarm upper limit Bar
A table Showing the valid 1 Memory Configuration Information |
memory Setups iS dlsplayed Maotel Pset and Job data will be erazed when changing Memaory setup.
'E To zave existing Pzetz and Jobs use a PC-ile [via function "'Store PF ta file" in ToolsT alk).
Cl]Ck OK to C()ntinue, L} MHote! The identifier list will be truncated [not deleted) if number of elements is reduced.
Motel Restart of the Power Focus is required.
Selection Pasts |Jabs |Results |Events |identifiers
Default configuration 0 130 4000 500 100
More prets 100 ] 4000 500 100
More jobs a 100 4000 500 100
More results g ] 5000 500 100
Mare events g g 4000 1000 100
More identifiers a i 4000 500 400
More Psetsilobs 100 100 2500 500 100
K1 2
q/ ak I x Cancel |
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Click Store to save the
settings.
Tool uzage j
300 Sec
4.0 Bar
an Bar
[+ Read | Wil Store |

& The changes made in configurable memory setup will reset the Pulsor Focus memory at
the next reboot. All data will be lost, except parameters IP address [C301], subnet mask [C302]
and default router [C303].

@ Rebuotot the ulsor Fos

controller is needed before
changes take effect. Q Evert in PF-PF1.

Press OK to accept. E857: Aeboot needed before changes take effect

Before reboot, make a store of the previous W 0K
settings through function Store PF to file. See :
next section.

21.2.2 Store Pulsor Focus to file
In the file drop down menu select store PF to

file. Z°W Edit Focus Options

A save as dialog box appears. State target, Read Pulsor Focus From File
type name and save the PF3000 text file

Stare Pulsor Focus ko File
%
(*.pf3). Saye all windows

PHRE Preyiew
Primk:

Exit

@ The “PF3000 Text file” should be used for the restoring of data when the memory setup is
done (see section 21.2.3, Read Pulsor Focus from file).

Now you can reboot the Pulsor Focus. This can be  [ERELEE NI NET e nh Bl

done either with the power switch on the front File Edit Focus SRR Window Help
panel or via the Reboot PF Action under Options in = Selected Cortraller View Toolbar
ToolsTalk Pulsor menu row. e

J l . @' Settings
e Change language. ..

Get Event Log

View Com Messages

=4 Serial
R 5 eric Forced release progoontrol

EI,‘" Aae=d Reboot PF Action

& Tightening results, event log and tool drift alarm results are not stored in file, these will be
deleted after reboot.
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21.2.3 Read Pulsor Focus from file

When memory setup is done and the system is running
again after reboot, the PF3000 text file including the
previous data configuration (saved before setup) can be
restored into the Pulsor Focus controller again.

:’?3 Read Pulsor Focus from file will overwrite
current programming and configuration in
connected Pulsor Focus controller.

Open ToolsTalk Pulsor and connect to the Pulsor Focus
controller.

In the file drop down menu select read PF from file.

A confirm pop up window appears. Confirm

Select yes to accept.

Select no to abort operation.

Restoring From File will replace everything in the controller,
\_f‘/ Conkinue?

! ToolsTalk Pulsor 3.05 -

SN Edit Focus  Options

Read Pulsor Focus From File

Skare Pulsar Focus ko File

Save all windaws

Brimk: Presviem
Primk

Exit

£3

Mo |

Read selection window appears.

Select functions to restore. An unchecked box means no
replacement of data in that function area.

Click OK to confirm.

The configuration data, Psets and jobs will be restored to the
system from file.

A confirm popup window appears.

Select yes to keep present Pulsor Focus name and Network
setup.

Select no to restore Pulsor Focus name and network setup
from file.

Once more, a confirm pop up window appears.
Select yes to keep present Pulsor Focus password setup.

Select no to restore Pulsor Focus password setup from file.

|| Read Selection M [=[.d

v Pset and Multistage
[+ Jaob

[ Config

[¥ Sync

[~ Diagnostic

[+ |dentifier

v Fieldbus

[+ Tool accessores

" 0K X Cancel |

€p | KeepPF Name and network setup?
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22 Event codes

Event codes are displayed on the Pulsor Focus display and in ToolsTalk as popup windows to inform users
about the status of the Pulsor Focus. All events are stored in the statistics event log or the general event
log, depending on the event code type. Number of events that can be stored in the log depends on RBU
(see section 24.1, RBU functionality). Once the log is full, the oldest events will be overwritten by the

most recent ones.

22.1

ToolsTalk Pulsor operations

@ This section shows only examples of possible parameter settings.

To open the event log, click get event log in the
options list.

Click clear to delete all events in the log.

Click save to file to store the event log as a text
file.

Click open in Excel to export the log to Microsoft
Excel®.

Click read to update status of the event code
window.

File Edit Focus Window Help

Cpkions

Selected Controller Wiew Toolbar

l . @ Settings
ILE "  Change language. ..

- Senial Wigw Com Messages

| Running:

- SerialF Forced release progoonkrol
EP Ethernet

E‘[u] mnut PF Ackion

3
tupe: Ethen

When option automatic update is checked, the -8 Paet | IP-add: 10.40.165:2
events in the log are shown directly when they
appear.
.
1

Dezcrption | Time | Date | Contral

E700: PF Started 16:18:54 2006-05-11 0.0.0.0

E131: Tool Dizconnected Acknowledged 16:18:15 2006-05-11 0,000

E131: Tool Disconnected 16:17:58 2006-05-11 0.0.0.0

E405: 10 expander iz not connected ar not rezponding Acknowledged 16:17:41 2008-05-11 4,000

E405: 10 expander iz not connected or not rezponding 16:17:33 2006-05-11 4,000

E207: “Wrong Pzet Select Source 16:16:43 2006-05-11 00,00

E128: Tngger lost 161563 2008-05-11 0,000

Clear Save to file Open in Excel Iv Automatic Update @k Read ‘ X Close

9836 4841 21
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22.2 Event groups
Event code | Group [ Description
E001-E099 |0 Rundown failures
E100-E199 |1 Event related errors
E200-E299 |2 User input events
E300-E399 (3 Statistical events
E400-E499 |4 Communication events
E500-E599 |5 Hardware events (tool)
E600-E699 |6 Hardware events (DC3000/MC3000)
E700-E799 |7 Hardware events
E800-E899 (8 Software events
E900-E999 |9 Events MMI3000
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22.3

22.3.1 Abbreviations

Event code list

Abbreviation | Description
ACK Acknowledgement
TLU Tool locked unconditionally.

22.3.2 Rundown failures

Code [Name of event Information Note

E050 |Tool calculation error Calculation error in the tool. The results are not reliable.

E051 |Tool communication error Communication error between tool and controller.

E052 |Sensor mechanical error Sensor wheel mechanical error. Replace tool. ACK

E053 |Sensor signal error Angular sensor signal fault. If frequent contact service.

22.3.3 TCB and hose related errors

E060 |Air hose test failed Air hose test should be reperformed. ACK

E061 |Air hose length error Air hose test indicates that the hose is too long. ACK

E066 |Tool control box disconnected Tool control box disconnected or not responding. ACK

E067 |Tool control box air shutoff error Air hose not connected TCB->tool or TCB unable to shut off air. ACK

E068 |Tool control box wrong model The TCB model connected is not supported by this software ACK

configuration.

E069 |Tool Control Box pressure error Check that the TCB is receiving the correct pressure input and check all

the hose connections to the TCB and the tool. If all seems OK, and the
problem prevails after a restart, the TCB must be checked for service.
22.3.4 Eventrelated errors
Code |Name of event Information Note
E102 |Rundown prohibited due to Lock on This event code is displayed when an attempt to make a tightening is
Reject made and tightenings are disabled by the function “Lock on Reject”.

E103 |Tool locked by digital input This event is shown when an attempt to make a tightening is made and [TLU
tightenings are disabled by digital input.

E107 |Rundown prohibited due to Line Control |A Job using Line Control is selected. The Job does not start until Line
Control Start signal is received.

E117 |Tool locked — cannot access RBU Pulsor Focus cannot communicate with RBU. Pulsor Focus must be  |TLU
restarted to protect data.

E125 |Alarm on timeout/ alarm on torque lost The torque was not reached in 200 pulses. During Tool Setup other
limits is active: Pulsor Control: 100 pulses; Pulsor Fixed: 70 pulses.

E128 |Trigger lost When the function Trigger lost is activated in the Pset, this event
indicates that the trigger of the tool was released before final target.

E131 |Tool Disconnected This event code is generated when communication can not be ACK
established between tool and PF. The tool may be disconnected from [Ty
the Tool Control Box and/or the Tool Control Box is disconnected
from the PF. The event code is also generated when an attempt to start
a disconnected (logically or electrically) tool is done.

A damaged cable can result in a disconnected tool.

E136 |Tool locked by batch OK This event code is displayed if the tool is locked by the function “Lock

at batch done”.
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Code |Name of event Information Note
E137 |Tool locked by fieldbus The tool is locked by FieldBus.
E139 |Tool locked by Open protocol The tool is locked by open protocol user.
E140 (Insert user ID card to release tool The tool is locked; the user must insert his ID card in the card reader
to release the tool.
E147 |Tool locked by click wrench Pset Tool trigger was pressed while a Pset with click wrench strategy was |TLU
selected.
E149 |Tool locked disable loosening at OK The function Disable loosening at OK [C131] has locked the tool
E150 |Job client does not respond When running a Cell Job, this event is displayed by the Job master
when one of the Job members does not respond.
The first parameter contains Channel ID number [C105] for the Job
client that does not respond.
The second, third and fourth parameters are not used.
E151 |Job in OFF mode Not possible to select a new Job (Pulsor Focus is in Job OFF mode).
E152 |PF locked in job mode This event appears when in a forced cell Job an attempt is made to
tighten with a controller which is not currently active or when a
controller has performed all tightenings.
E153 |Not Ok to select new job A Job is currently running, it is not possible to select a new Job until
the first is finished in some way (completed or aborted). This message
is also displayed if a Job is selected on a Job member.
E154 |Remote job running When running a Cell Job, this is displayed by the Job members when a
cell Job is selected on the Job master.
E155 |Remote job aborted When running a Cell Job, This is displayed by the Job members when
a cell Job is aborted.
E156 |Job members lost When running a Cell Job, this is displayed by the master when it has
lost contact with one of its Job member.
E157 |Job reference lost When running a Cell Job, this is displayed by the Job members when
they have lost contact with their Job Master.
E158 |Invalid Job ID When the selected Job does not exist.
E159 |No Pset In Selected Job When the selected Job does not contain any Pset.
E160 |Job select source not valid Attempt to select a Job with the wrong input source.
E161 |Line Control Alert 1 The line control has been activated, and the first control alert limit has
been reached.
E162 |Line Control Alert 2 The line control has been activated, and the second control alert limit
has been reached.
E166 |Job aborted Job has been aborted.
E167 |Max coherent Not OK tightenings reached | When the number of NOT OK tightenings in a row is reached, then  |TLU
the tool will be locked and can be unlocked only via a digital input
(reset NOK counter).
E180 |Euchner Ident System only supports The protocol settings for the serial COM port 1 is not set to 3964R, it
Siemens 3964R protocol is not possible to use the Euchner Ident System with this
configuration.
E181 |Not possible to read ID card It was not possible to read the ID card inserted in the Euchner system
E182 |Pulse filter condition detected Pulse filter is tagged during Monitoring setup when the pulse filter is
inactivated.
E183 |Tightening data timeout Maximum tightening time exceeded (30 seconds).
E184 |Tightening with a Pset without a Tool A tightening has been performed with a Pset without a Tool Setup. TLU
Setup
E186 |Relative torque variation high in Monitoring Setup has relative torque variation outside the interval
Monitoring Setup 85% - 115%.
E189 |Monitoring Setup pulse limit exceeded The tightening has more than 300 pulses and will be truncated. ACK
E192 |Tool pressure sensor error Tool pressure sensor reading is not normal. The cause of this may be |ACK
technical problems with the sensor or a bad air sensor tuning.
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Code |Name of event Information Note
E193 |Too many tightenings performed in More than the maximum 50 tightenings have been performed in ACK
Monitoring Setup Monitoring Setup. Further results will be discarded.
E194 |Setup aborted due to exchange of tool The tool was exchanged during Tool Setup or Monitoring Setup. ACK
E195 |Monitoring Setup contains invalid Monitoring Setup contains one or more tightenings with invalid result |ACK
parameter for one or more parameter.
E196 |Spin error The tool has pulses which are not distinct enough to be measured. This
is probably due to lack of oil in the pulse unit. Check oil level
according to tool instruction manual (product information).
E198 |Start final angle exceeded The first pulses exceeded the start final angle value with more than ACK

20% during tool setup. There is a risk that the angle measurement will
not be correct.

22.3.5 User input events

Code

Name of event

Information Note

E206

Pset number invalid

An attempt was made to do a tightening with the wrong Pset. TLU

E207

Wrong Pset Select Source

Attempt to select Pset from a source not specified in the Cset.

E208

Not Ok to select new Pset

It is not allowed to select new Pset when the already selected Pset is
auto selected by Job.

E211

Wrong Identifier input source

Wrong input source for a barcode string.

E237

Strategy Configuration error

An attempt has been made to tighten with the wrong tool model for
this Pset. Use the same tool model that was used during Tool Setup.

E240

Password incorrect input source

The password is entered from an invalid source according to the
configuration.

E250

Max time for first tightening run out (job) |[This message is displayed and the Job is terminated if the first

tightening is not performed within the specified time.

E251

Max time to complete Job run out

This message is displayed and the Job aborted if it is not completed
within the specified time.

E260

Number of tightenings in Monitoring Setup [A Monitoring Setup with fewer tightenings than recommended has  [ACK

below the recommended

been performed. The recommendation is at least ten tightenings.

22.3.6 Statistical events

Code

Name of event

Information

E333

Not allowed subscription

The requested statistic subscription is not allowed.

E334

No statistic available for this Pset

The Pset strategy is not suitable to calculate statistics (no strategy is chosen, click
wrench).

E335 |Not enough data Not enough data were available to calculate the statistic control limits.
E336 |Mem alloc fail It was not possible to allocate enough memory for the statistic subscription.
E340 |Xucl torque The last subgroup mean torque value is larger than the upper control limit.
E341 |Xlcl torque The last subgroup mean torque value is lower than the lower control limit.
E342 |Rucl torque The last subgroup range torque value is larger than the upper control limit.
E343 |Rlcl torque The last subgroup range torque value is lower than the lower control limit.
E344 |Cp torque The torque Cp is lower than 2.

E345 |Cpk torque The torque Cpk is lower than 1,33

E346 |7inc x torque Trend alarm, the subgroup relative torque mean value has increased 7 times

consecutively.

E347

7dec x torque

Trend deviation alarm, the subgroup torque mean value has decreased 7 times
consecutively.

E348

7inc r torque

Trend deviation alarm, the subgroup torque range value has increased 7 times
consecutively.
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Code |Name of event Information

E349 |7dec r torque Trend deviation alarm, the subgroup torque mean value has decreased 7 times
consecutively.

E350 |7above x torque Trend deviation alarm, the subgroup torque mean value has been above the average
mean value of the average of the last ten subgroups 7 times consecutively.

E351 |7below x torque Trend deviation alarm, the subgroup torque mean value has been below the average
mean value of the average of the last ten subgroups 7 times consecutively.

E352 |7above r torque Trend deviation alarm, the subgroup torque range value has been above the average
range value of the average of the last ten subgroups 7 times consecutively.

E353 |7below r torque Trend deviation alarm, the subgroup torque range value has been below the average
range value of the average of the last ten subgroups 7 times consecutively.

E354 |2sigma x torque Trend deviation alarm, the last subgroup torque average is outside
Xrt-bar-bar-2 sigma.

E355 |2sigmar torque Trend deviation alarm, the last subgroup torque range average is outside
Rrt-bar-bar-2 sigma.

E360 |Xucl angle The last subgroup mean angle value is larger than the upper control limit.

E361 |Xlcl angle The last subgroup mean angle value is lower than the lower control limit.

E362 |Rucl angle The last subgroup range angle value is larger than the upper control limit.

E363 |Rlcl angle The last subgroup range angle value is lower than the lower control limit.

E364 |Cp angle The angle Cp is lower than 2.

E365 |Cpk angle The angle Cpk is lower than 1,33

E366 |7inc x angle Trend deviation alarm , the subgroup angle mean value has increased 7 times
consecutively.

E367 |7dec x angle Trend deviation alarm , the subgroup angle mean value has decreased 7 times
consecutively.

E368 |7inc r angle Trend deviation alarm , the subgroup angle range value has increased 7 times
consecutively.

E369 |7decr angle Trend deviation alarm , the subgroup angle mean value has decreased 7 times
consecutively.

E370 |7above x angle Trend deviation alarm, the subgroup angle mean value has been above the average
mean value of the average of the last ten subgroups 7 times consecutively.

E371 |7below x angle Trend deviation alarm, the subgroup angle mean value has been below the average
mean value of the average of the last ten subgroups 7 times consecutively.

E372 |7above r angle Trend deviation alarm, the subgroup angle range value has been above the average
range value of the average of the last ten subgroups 7 times consecutively.

E373 |7below r angle Trend deviation alarm, the subgroup angle range value has been below the average
range value of the average of the last ten subgroups 7 times consecutively.

E374 |2sigma x angle Trend deviation alarm, the last subgroup angle average is outside Xang-bar-bar — 2
sigma.

E375 |2sigmar angle Trend deviation alarm, the last subgroup angle range average is outside Rang-bar-bar
— 2 sigma.

22.3.7 Communication events

Code [Name of event Information Note
E401 |Duplicate device ID:s on IO bus Two 10 devices with the same ID are present on the I/O Bus. ACK
E403 |IO device not responding The I/O device is not properly connected or the ID of the device is not|ACK
the same as the one configured.
E404 |Selector is not connected or not The selector is not properly connected or the ID of the selector is not |ACK
responding the same as the one configured.
E405 |10 Expander is not connected or not The I/O expander is not properly connected or the ID of the I/O ACK
responding expander is not the same as the one configured.
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Code |Name of event Information Note

E406 |RE-alarm is not connected or not The Remote alarm is not properly connected or the ID of the Remote

responding alarm is not the same as the one configured.

E417 |Too many communication sessions at one [There are too many connections at the same time (ToolsTalk Pulsor, |ACK

time ToolsNet, Open Protocol etc.).

E433 |No RBU present No RBU detected at start-up or RBU found missing at runtime. ACK

E434 |RBU Timeout RBU did not respond to command from Pulsor Focus.

E436 |RBU filesystem warning There has been a repairable fault in the RBU file system, e.g. Power- |ACK
off or other interruption during download.

E437 |RBU filesystem corrupt The RBU file system has too many faults. An attempt will be made to |ACK
repair it by means of erasing the RBU.

E438 |RBU file mismatch A file with incorrect name or size was returned to a read request. ACK

E440 |RBU no files A file type is not present in the RBU at start-up. ACK

E441 |RBU access too busy RBU has answered to the poll but Pulsor Focus is too busy to receive |ACK
the reply.

E442 |RBU no such file A file has not been localized in the RBU. ACK
The RBU is corrupt or not present.

E444 |RBU packet rejected RBU responds with an answer not matching the last request. Thisis |ACK
probably due to duplicates sent when the Pulsor Focus does not
acknowledge packages.

E445 |RBU corrupt The RBU is corrupt. ACK

E446 |RBU read error Read operation failed. ACK

E447 |RBU write error Write operation failed. ACK

E448 |RBU delete error Delete operation failed. ACK

E449 |RBU flush error Flush operation failed. ACK

E450 |RBU list error Update operation failed. ACK

E451 |RBU Update Failed Database synchronization between Pulsor Focus and RBU failed. ACK

E460 |Fieldbus type mailbox message fault Error detected in initialization of FieldBus.

E461 |Fieldbus type gen com fault Error detected in initialization of FieldBus.

E462 |Fieldbus mailbox message fault Error detected in initialization of FieldBus.

E463 |Fieldbus gen com fault Error detected in initialization of FieldBus.

E464 |Fieldbus hardware fault The FieldBus module is broken and has to be replaced.

E465 |Fieldbus dip switch error The software tries to configure the value of node address or baud rate,
but the address switch on the FieldBus module is not in the right
position to enable software setting. Set switches in the right position
and then turn on the power.

E466 |Fieldbus offline The FieldBus went from online to offline. This is just a warning.

E467 |Fieldbus configuration fault Error detected in initialization of FieldBus.

E468 |Fieldbus hardware mismatch The FieldBus module installed in Pulsor Focus is not the same
FieldBus type as configured with ToolsTalk Pulsor. Change FieldBus
module or configuration to get a match.

E469 |Fieldbus init error Error detected in initialization of FieldBus.

E470 |Fieldbus PCP error InterBus PCP length error.

E471 |Fieldbus claim area failed, lost one One packet lost.

message

E472 |Fieldbus release area timeout Release area command timed out.

E473 |Fieldbus communication buffer alarm Communication buffer full. Decrease FieldBus update timer.

E474 |Fieldbus monitor buffer alarm Fieldbus monitor buffer full. Turn off FieldBus monitor mode.
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Code |Name of event Information Note
E475 |Fieldbus PsetID mismatch selector lifted |Fieldbus selected Pset does not file the lifted socket.
socket

E480 |Channel ID not valid The channel ID configured is not within the limits permitted. The ACK
channel ID must be configured between 1 and 20.

E481 |Cell member registration failed The cell member registration failed because one cell member is ACK
already registered with the same channel ID.

E490 |Cell ID not valid The cell ID configured is not within the limits permitted. The cell ID |ACK
must be configured between 1 and 999.

E491 |Net member registration failed The net member registration failed because one net member is already
registered with the same cell ID.

22.3.

8 Hardware events (tool)

Code |Name of event Information Note
E502 |Tool service interval expired Service the tool.
E510 |Tool type not supported by RBU Change tool or change RBU ACK
E512 |Tool revision not supported by this drive SW  [The tool is not supported by the controller (SW version ACK
incompatible)
E513 |Tool EEPROM corrupt — service tool Checksum indicates that tool memory is corrupt. Tool must be ~ |ACK
serviced.
E580 |Tool drift alarm relative torque deviation low |Mean torque deviation below limit.
E581 |Tool drift alarm relative torque deviation high |Mean torque deviation above limit.
E582 |Tool drift alarm relative pulse frequency low |Mean relative pulse frequency below limit.
E583 |Tool drift alarm relative pulse frequency high [Mean relative pulse frequency above limit- check oil!
22.3.9 Hardware errors DC3000/MC3000
Code |Name of event Information
E601 |System voltage low DC voltage too low. ACK
22.3.10 Hardware events
Code |Name of event Information Note
E700 |PF started This event code is only visible in the event log and used when the Pulsor Focus
is started.
E701 |Backup battery low level The backup battery level is low, it may be change soon.
E702 |Backup battery empty or missing |The backup battery level is very low or the battery is missing. This must be
replaced as soon as possible; otherwise data in NVRAM can be corrupt.
E799 |Internal info Internal info appearing only in event log. Of interest mainly to design
department. See Subinformation for event codes, section 22.4.4, E799 if this
error info occurs frequently.
22.3.11 Software events
Code |Name of event Information Note
E805 |PF Model unknown This event is displayed after start-up when the RBU is missing, or when
the RBU revision can not be supported by the controller or when the
RBU license file is missing or can not be read by the boot code.
E808 |Error condition detected by software An error condition was detected by software. ACK
E822 |No Job ACK from control Tightening initialization phase failed. Hardware failure. ACK
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Code |Name of event Information Note
E840 |Feature Not Available In Software This event is displayed if the tool software version contains functionality
Revision not supported by the controller software version or an attempt is made to
store a Pset with a Pset-id larger than the max number of Pset.
E841 |SW function not available for this tool |This event is displayed if the tool software version is lower than needed
type. for corresponding controller functionality (e.g. loosening),
E851 [Connection with Tools Net server lost [The connection with the Tools Net server was lost; the Pulsor Focus is
trying to reconnect. The Tools Net server might be down or it might be
an Ethernet cable problem.
E856 |Router unreachable The router programmed in the configuration setting could not be ACK
reached. Check the network configuration and in particularly the subnet
mask and the default router
E857 |Reboot needed before changes take The configuration changes will not take effect before a system reboot. [ACK
effect
E858 |IP address already in use The IP address of this Pulsor Focus is already in use by another system.
E859 |IP address collision Another system attempts to use the same IP address as this Pulsor Focus.
E862 |Ethernet overload Error The Ethernet driver of the Pulsor Focus is temporarily switched off due |ACK
to an overloaded network.
E863 |IP Port already in use An attempt was made to bind a TCP or UDP socket to a port already in
use. E.g., a customer protocol is using the same port as ToolsTalk.
E864 |(Ethernet echo detected An Ethernet packet was discarded, since its source MAC address was
equal to the Pulsor Focus's own MAC address. Notice that this message
only occurs once during runtime, even if several such packets are
detected. There is most likely a problem in the network.
22.3.12 Events MMI3000
Code | Event name Information Note
E901 | MMI Start-up Error Error in MMI detected. ACK

22.4

Sub information for event codes

Each event code is logged together with four integer parameters. For some event codes these parameters
are used to store extra information about the event. See section 22.1, ToolsTalk Pulsor operations how to
display event code integers.

The follow sections contain event codes and explanations of the related integer parameters.

22.4.

1 E150

The first parameter contains the Ch ID number [C105] for the job client not responding. The second, third
and fourth parameters are not in use.

22.4.

2 E156

The first parameter contains the Ch ID number [C105] for the lost job client. The second, third and fourth
parameters are not in use.

22.4.3 EA403, E404, E405 and E406

The first parameter contains I/O-device ID of the not responding 1/0-device. The second, third and fourth
parameters are not in use.
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2244 ET799

If the first parameter contains a value above 256 there are communication problems between tool and
controller which might be due to the cable. If the value is below 256 the tightenings are difficult to
measure, possibly due to lack of oil in tool. The second parameter, if present, will show if there is a sensor
signal error, and what error it is. If this event code is frequent in the event log, it is recommended to check
the cable and the tool. The third and fourth parameters are not used.
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23 Parameter list

This chapter specifies the parameters of the Pulsor Focus functionality.

To get a visual overview of all the parameters for each parameter type, click on the Parameter Overview
button top-left in the current window.

Clicking on a specific parameter in the displayed overview window is a shortcut way of going directly to
that parameter in the programming window.

It is possible to display parameter numbers in ToolsTalk Pulsor by activating Show parameter number
under the Application tab in Options— Settings.

23.1 Pset parameters

23.1.1 Pl1xx Programming
P10x Tightening Options

Parameter Parameter name | Description Default setup

number

P100 Strategy Pulsor Fixed: The air pressure is fixed and depends on the chosen Pulsor Fixed
Pset.

Pulsor angle shutoff: Air pressure is fixed for this Pset. The tightening
will stop when a specified angle is reached from a threshold torque.
Click wrench: A digital input signals the completion of an arbitrary
activity. No tightening is performed by tool.

P107 Click wrench no. | This parameter is only used if Click wrench is chosen as Control Click wrench 1
strategy [P100]. It is used to connect the Click Wrench strategy to any
one of four defined Digln.

P112 Final tq min Monitoring limit minimal accepted torque. Connected to P645. 0 Nm

P114 Final tq max Monitoring limit maximal accepted torque. Connected to P647. 999,9 Nm

P14x Tightening Options

Parameter Parameter name | Description Default setup
number
P141 End time The time between air shut-off until air is turned on again after a 0,5 seconds

finished tightening. For loosenings the time is fixed, changing this
parameter has no effect.

P144 Cycle Abort timer | This parameter is used to limit the time a tightening is allowed to 30 seconds
progress.
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P15x Batch count

Parameter | Parameter Description Default setup
number name
P150 Batch count A function that signals to the operator when a certain number of tightenings Off
have been performed. The number of tightenings is set either in the Pset (P151)
or by other means. Select batch size source as follows:
Off: Batch count functionality is not used.
Pset: Use Batch size in Pset (P151).
Fieldbus: An external source determines Batch size via fieldbus.
Ethernet/Serial: An external source determines Batch size via Ethernet or
serial interface.
Q":) If batch count is used in Job this parameter shall be set to “Off”.
P151 Batch size The size can be 1 - 99. 1
This parameter can be set when the Batch count [P150] is in active mode.
P152 Lock at batch Setting “Lock at batch done” turns off the air supply upon completing a batch | Off
done to indicate to the user that all bolts have been tightened.
P153 Max coherent Defines the number of allowed not ok tightenings in a row. 0 (Off)
NOK’s Accessible when batch count [P150] is set to “Pset” or “off”. Scope: 0 (Off), 1 -
10.
23.1.2 P4xx Pset setup

P40x Pset administration

Parameter Parameter name Description Default setup
number
P400 View existing Psets | Button. To view existing Psets in the current PF channel. Both numbers
and logical names will be displayed.
P401 Create new Pset Button. To create and open a new Pset.
Each Pset has a unique ID number between 1 and 8 (or up to 300 with
the Configurable Memory functionality).
P402 Name Pset Used when a selected Pset is to be named with a logical name. Up to 25 | Empty string
characters.
P403 Copy Pset Button. Used when a source Pset is to be copied to a destination Pset.
P404 Delete Pset Button. Used when a Pset is to be removed.
@ If a Pset is a part of a Job it can not be deleted.
P406 Pset updated Timestamp (date and time) for latest Pset modification. Not editable.
P41x Reset

Parameter number | Parameter name | Description

P410 Delete Pset results | Button. Used when all results that belongs to the current Pset is to be
deleted.

P411 Delete all results Button. Used when all Pset results is to be deleted.
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23.1.3 P5xx Statistic programming

P50x Statistic common parameters

Parameter Parameter name | Description Default setup
number
P502 Subgroup size Defines the subgroup size for statistical diagrams and control limits. If 4
this parameter is changed, the results will be recalculated.
Group size can be set between 1 and 500.
@ For statistic process control, maximum subgroup size is 20.
P503 No. of subgroups | Pulsor Focus can automatically calculate statistical control limits. In 10
order for these limits to be reasonable, they must be performed on a
greater number of tightenings. This parameter is used to set the number
of subgroups used for these calculations. Can be between 1 and 4000.
P504 Subgroup Defines which subgroups that will be used in the statistical calculations. | 1
frequency If the frequency is 4 then only every fifth subgroup will be used. Can be
between 1 and 4000.
P505 Latest n values The latest number of values (1 - 100) that is used in the statistical 30

calculations.

P57x SPC relative torque

Statistic Process Control for relative torque.

Parameter Parameter name Description Default setup

number

P570 Relative torque X-bar LCL | The lower control limit for mean value. 0,0
Calculated automatically or entered manually.

P571 Relative torque X-bar UCL | The upper control limit for mean value. 0,0
Calculated automatically or entered manually.

P572 Relative torque range LCL | The lower control limit for range. 0,0
Calculated automatically or entered manually.

P573 Relative torque range UCL | The upper control limit for range. 0,0
Calculated automatically or entered manually.

P574 Relative torque X-bar-bar | The desired mean value for calculated mean values for groups of | 0,0
tightenings.

P575 Relative torque range-bar | The desired mean value for calculated mean ranges for groups of | 0,0
tightenings.

P576 SPC alarm relative torque | With this parameter it is possible to switch off the current SPC Off

alarm function.
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P58x SPC line pressure

Statistic Process Control for line pressure.

Parameter Parameter name Description Default setup

number

P580 Line pressure X-bar The lower control limit for mean value. 0,0
LCL Calculated automatically or entered manually.

P581 Line pressure X-bar The upper control limit for mean value. 0,0
UCL Calculated automatically or entered manually.

P582 Line pressure range The lower control limit for range. 0,0
LCL Calculated automatically or entered manually.

P583 Line pressure range The upper control limit for range. 0,0
UCL Calculated automatically or entered manually.

P584 Line pressure X-bar- The desired value for calculated mean values for groups of 0,0
bar tightenings.

P585 Line pressure range-bar | The desired value for calculated mean ranges for groups of 0,0

tightenings.
P586 SPC alarm Line With this parameter it is possible to switch off the current SPC alarm | Off

pressure

function.

23.1.4 P6xx Programming

P60x Monitoring setup

Parameter number

Parameter name

Description

P600 Monitoring setup performed | Date for latest Monitoring setup.

P601 No of tightenings Number of tightenings in latest Monitoring setup.

P602 View tightening basis Button. Active as long as proposed monitoring parameters are unchanged.
P603 Perform Monitoring setup | Button. Perform new Monitoring setup.

P61x Tightening options

active

calculating tightening results.

Parameter Parameter name Description Default setup
number

P611 Tightening angle start | Angle is measured from this threshold torque. 50% of target
P612 Rundown pulse filter Defines if pulses during rundown phase shall be filtered away when | Yes

P62x — P64x Monitoring parameters

Parameter Parameter name Description Default setup

number

P620 Rundown time min Checkbox. With this setting it is possible to activate monitoring of No
active the current parameter.

P621 Rundown time min Defines the lower limit for rundown time.

P622 Rundown time max Checkbox. With this setting it is possible to activate monitoring of No
active the current parameter.

P623 Rundown time max Defines the upper limit for rundown time.

P630 Tightening time min Checkbox. With this setting it is possible to activate monitoring of No
active the current parameter.

P631 Tightening time min Defines the lower limit for tightening time. 0

P632 Tightening time max Checkbox. With this setting it is possible to activate monitoring of No
active the current parameter.
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Parameter Parameter name Description Default setup
number
P633 Tightening time max Defines the upper limit for tightening time. 0
P634 Tightening angle min Checkbox. With this setting it is possible to activate monitoring of No
active the current parameter.
P635 Tightening angle min Defines the lower limit for tightening angle. 0
P636 Tightening angle max | Checkbox. With this setting it is possible to activate monitoring of No
active the current parameter.
P637 Tightening angle max | Defines the upper limit for tightening angle. 0
P640 No of pulses min active | Checkbox. With this setting it is possible to activate monitoring of No
the current parameter.
P641 No of pulses min Defines the lower limit for number of pulses.
P642 No of pulses max Checkbox. With this setting it is possible to activate monitoring of No
active the current parameter.
P643 No of pulses max Defines the upper limit for number of pulses.
P644 Relative shutoff torque | Checkbox. With this setting it is possible to activate monitoring of Yes
min active the current parameter.
P645 Relative shutoff torque | Defines the lower limit the relative shutoff torque. Connected to
min P112.
P646 Relative shutoff torque | Checkbox. With this setting it is possible to activate monitoring of Yes
max active the current parameter.
P647 Relative shutoff torque | Defines the upper limit the relative shutoff torque. Connected to
max P114.
P648 Trigger lost Determines if monitoring of machine shutoff shall be active. If the Yes
tool trigger is released before the machine shuts off when this
parameter is active the tightening will not be approved and an event
code will be displayed.
P649 Target torque value Target torque in user units to be used in the tightening application. 0.0
This value corresponds to 100% Relative torque.
P650 Keep Pset torque limits | Checkbox. With this setting the Pset torque monitoring limits will be | No
kept even if a new Monitoring setup is performed.

P66x — P68x Control Parameters

Parameter | Parameter name Description Editable
number
P660 Pset pressure For the Control strategy, this is the air pressure supplied to the tool before Yes
tightening. For the Pulsor Fixed strategy, this pressure is used throughout the
whole tightening.
P664 Loosening pressure The air pressure when performing a loosening. Yes
P676 Torque pulse Below this threshold, a pulse is not counted as strong enough to start regulation. | Yes
threshold Mostly used with prevailing torque joints, e.g. Nyloc® nuts. Expressed in % of
target torque.
P680 Tool model used The tool model used when performing Tool Setup. No
P681 Tool Setup The date and time when the Tool Setup was started. No
performed
P682 Torque tuning factor | The current torque tuning factor. May be modified through the Torque Tuning Yes*
Adjustment function.*
P684 Air shutoff time The air shutoff time from the Air Hose Test performed just before Tool Setup. No
P685 Max available The max available pressure from the Air Hose Test performed just before Tool | No
pressure Setup.
P686 Extrapolation When a pulse reaches this torque level the system starts to determine when to Yes
shutoff threshold shut off the air pressure. Expressed in % of target torque.
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P687 Tool setup The number of tightenings performed during Tool Setup, not including deleted | No
tightening count tightenings.

P688 New measured The measured torque value written in when performing a Torque Tuning Yes
torque Adjustment. The parameter is set in the Torque Tuning Adjustment window.

P689 Tool Setup torque The Torque Tuning Factor generated during Tool Setup. No
tuning factor

P78x Control Parameters

Parameter | Parameter name | Description Editable

number

P785 Measured torque | The mean value of the manually measured torques during Tool Setup. | No
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23.2

Job

23.2.1 J1xx Setup
J10x Admin
Parameter Parameter name | Description Default setup
number
J102 Name job The name of the Job helps the operator to identify the different Jobs None
(Maximum 25 characters).

23.2.2 J3xx Programming

J30x Configuration

number of Psets in one job can not exceed 30.

This parameter contains:

PF channel: Pulsor Focus channel ID that the selected Pset belongs to.
Pset (Event): identification number of Psets included in the job. The Psets
specified in the job must be predefined, and they can be included in more
than one job. Same Pset can be used several times in a job.

Pset name: name of the selected Psets

Auto select: yes = auto select, no = manually select.

With auto select the job functionality automatically chooses the next Pset.
With a manually selected Pset the operator must manually choose the next
Pset.

"2y This function is only available for forced order jobs.

It is not possible to use the auto select functionality for free
order jobs (see parameter job order type [J301]).

A job has override privileges, in comparison to a single Pset,
on a selected possible number of NOT OK tightenings.

Batch size: A batch size should be specified for each Pset in a job. The batch
size specifies the number of tightenings to be performed for each Pset.
Maximum batch size is 99. It is possible to define free running Psets by
setting batch size to 0. In this case the bypass function must be used to be
able to continue the selected job.

Max coherent Not OK tightenings (NOK’s): Max coherent Not OK
tightenings (NOK’s) are a selectable possible number of Not OK tightenings
for each Pset in a job. (This function is also available for each single Pset, see
parameter max coherent NOK’s [P153]).

The tool will be locked (for both tightening and loosening) when number of
possible not OK tightenings is reached for each batch.

When the tool is locked due to possible not OK tightenings the only ways to
unlock the tool are:

Reset counter for performed not OK tightening via a digital input.
Select abort job (in case the selected job shall not lock the tool).
Select job off.

Parameter Parameter name | Description Default
number setup
J300 Job list The job list specifies the Psets that can be included in the job. The total
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Parameter
number

Parameter name

Description

Default
setup

J301

Job order type

A Job must be defined as Forced order Job, Free order Job or Free and Forced
order Job.

Free order: Offers the operator to perform Psets in any order. The
JobMembers work independently from each other. In a CellJob with free
order, all JobMembers are able to perform tightenings at the same time.
Forced order: Psets must be performed in the order specified in the Job list.
One JobMember at a time performs a tightening while the other JobMembers
are locked.

Free and forced order: Offers the operator to perform Psets in the same
Pulsor Focus channel as the order defined Job, but the operator is free to
perform tightening from any channel in the Job.

Forced

1302

Lock at job done

Setting “Lock at Job done” turns of the air supply upon finishing a Job, and
thereby prevents use of the tool outside the context of a Job.

No

J303

Tool loosening

This parameter controls the tool loosening functionality during a running job.
Enable: tool loosening functionality is unlocked during a running job. Tool
loosening is enabled for all job members.

Disable: tool loosening functionality will be locked during a running job.
Enable only on NOK tightening: The tool loosening is disabled during a job
but it will be enabled when a NOK tightening is performed.

Enable

J304

Repeat job

After a Job is completed, the Job will be automatically restarted. To turn off
this feature the Job must be aborted, deleted or the Job Off mode must be
selected.

No

J31x Batch

Parameter
number

Parameter name

Description

Default
setup

J310

Increase batch at
tightening

OK: Specifies that only accepted tightenings will be considered
performed and counted.

OK+NOK: Specifies that also not accepted tightenings will be considered
performed and counted.

=3 This will also have direct effect on the batch status, which
will be NOK (nxNOK when not accepted tightening is
performed and counted in a Job).

OK

J311

Batch status at
increment/bypass

OK: The batch status will be OK at Batch Increment or Bypass event.
The nxOK led on the Pulsor Focus controller will light.

NOK: The batch status will be NOK (nxNOK) at Batch Increment or
Bypass event.

NOK

J312

Decrement batch at OK

loosening

Decrement batch at OK loosening makes it possible to redo the latest
made tightening/increment in a job. The batch counter of the Pset or
multistage is decreased with one step. It is not possible to go back one
step after the job has been completed.

If “batch counter type” is set to OK and last tightening was a
NOK tightening, an OK loosening will not decrease the batch
counter.

No

J32x Timers

Parameter
number

Parameter name

Description

Default
setup

1320

Max time to start job

This parameter defines time limit, from the Job is running to the first
tightening is started or Batch increment/bypass is performed. If the time
limit is exceeded the Job will be aborted. The timer restarts if a Job is
reselected.

Allowed values are between 1 - 9999 seconds. Value 0 (seconds)

0
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Parameter
number

Parameter name

Description

Default
setup

deactivates this function.

J321

Max time to complete
job

This parameter defines time limit, from Job is up running to the last
tightening in the Job is started. If the time limit is exceeded the Job will
be aborted.

Allowed values are between 1 - 9999 seconds. Value 0 (seconds)
deactivates this function.

1322

Display result at auto
select

This parameter is a timer for Jobs with auto selected Psets. It defines the
time for tightening result to be displayed on a Pulsor Focus controller.
The result disappears, and led OK, NOK and nxOK shots off, when the
tool trigger is pushed or if the time limit is exceeded.

The timer also works for Restart Job, when a Job is completed, before
another Pset is selected or when a Pset is deselected.

Allowed values are between 1 - 60 seconds. Value 0 (seconds) deactivates
this function.

J33x Line control

Parameter
number

Parameter name | Description

Default
setup

J330

Use line control The Job will be ready to start when a Job with activated Line control has
been selected and Line control start signal has been received.

Otherwise, if Line control start signal has not been received the Job will not
be ready to start and the tool will be locked until the Line control start signal
is received.

A Line control start signal is an external signal defined to be received by the
Pulsor Focus unit from a digital input. This signal can be received before or
after a Job selection.

Line control start signal status will be cleared when the running Job has been
completed or aborted.

Line Control related inputs/outputs have only effect on a JobReference.

J34x Result

Parameter
number

Parameter name

Description

Default
setup

1340

VIN number in
result

This function is only applicable if a Job is selected via a scanner.

Job VIN number: All tightening results/events during a Job will be saved
in database together with the Job VIN numbers (even if other barcode
string is received during the running Job). This is applied for all
JobMembers in a CellJob.

Other: Always the latest received VIN number (barcode string) will be
stored together with tightening result in database.

Other

J341

Result of non-
tightenings

Yes: one null result for batch increment or decrement will be stored in the
Pulsor Focus database. One null result will be stored in the database for
each step and remaining Psets in a job in case of bypass Pset or abort job.

No: No null results will be stored in the Pulsor Focus database.
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23.3
23.3.1

Config

Clxx System setup

C10x Password and Name

and date from Pulsor Focus.

Parameter Parameter name Description Default setup

number

C100 Use password Prevents parameter updates on the Pulsor Focus keyboard and from No
ToolsTalk applications.

C101 Password entry scope | ToolsTalk/All All
Specify unit allowed to enter the password.

C105 Ch ID number Identification number of the channel/system to which the 0
programming refers. Valid values are 0-20. 0 is only used for
standalone Pulsor Focus unit.

C106 PF name Name of the unit. You can use up to 20 characters.

C107 Cell ID number Cell identification number. Valid values are 0-1000. 0

C108 Cell name Name of the HW group, (Cell) name defines the Cell that comprises
the HW group. You can use up to 20 characters.

C109 Set date and time Allows the user to store computer time or user time, and to read time

Cl1x Display setup 1

Parameter
number

Parameter name

Description

Default setup

Cl14

Display

Selects result parameter to be displayed.
Available options:

Off

Relative torque
Tightening angle
Number of pulses
Tightening time
Rundown time
Remaining in batch
Completed in batch
Selected Pset

Final torque

Target torque

Final torque

C115

Toggle display

Selects result parameter to be toggled on display with chosen parameter
above (see the options in [C114]). You can also choose to have toggling
inactive.

Off

C12x Display setup 2

Presentation Unit

bar, PSI, kPond/cm?, kPa.

Parameter Parameter name [ Description Default setup
number
C120 Language Select language for printout. English
Cl121 PF Tq presentation | Select which unit to use for torque presentation both on PF display and | Ibf.ft
unit in ToolsTalk.
Cl124 Soft keys enabled | Here you connect and disconnect the menu selection buttons. On the Yes
Pulsor Focus the functions Monitoring Setup, plus (+) and minus (-)
button will be affected.
C128 Air Pressure Select unit for showing air pressure. Available options: PSI
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C13x Options
Parameter Parameter name | Description Default setup
number
C130 Lock on reject Allows the air to be shut off whenever a non-approved tightening has Off
been done.
C131 Disable loosening | Yes/No No
at OK When activated the Tool Control Box box will shut off the air if trying to
loosen after an OK tightening. If batch count is used the batch will be
decremented irrespective of the settings for C133.
C132 Reset batch at Pset | Yes/No Yes
change Resets the batch counter when a new Pset is selected.
Cl133 Decrement batch at | Yes/No No
OK loosening An OK loosening generates a batch decrement for the latest made
tightening/increment.
C134 Batch status at OK/NOK NOK
increment/bypass | Defines if an increment or bypass operation is OK or NOK.
C135 Increase batch at OK tightening/OK+NOK tightening OK
tightening Defines if batch counter shall be increased at OK tightenings or at
OK+NOK tightenings.
C136 Reset batch at Pset | Yes/No Yes
store Used if batch counter for a Pset is to be stored, and a reset of batch
counter is wanted.
C139 Result of non- Yes/No No
tightenings A non-tightening, i.e. a loosening or a batch increment/decrement
operation, will generate a null tightening result. This null result will be
saved.
C15x Reset
Parameter Parameter name | Description Default setup
number
C150 Delete all results | Tightening database and statistical database for the Pulsor Focus is
deleted.
Cl151 Total reset Resets all programming, tightenings and statistics.

C16x Printer setup

Parameter Parameter name | Description Default

number setup

C160 Printer type With parameter printer type the printer is selected. Options are: IBM, HP IBM
and Epson.

Clel Paper size With parameter paper size the paper format is selected. A4
Options are: A4 or US Letter.

Cl162 Continuous print | With parameter continuous print set to “Yes”, the results after each No
tightening are automatically sent to the printer port.

C19x Pulsor Tool config

Parameter Parameter name Description Default setup

number

C190 Work object LED Selects it Work object LED should be always on, always off or Tool Usage
function turned on when the tool is used.

C191 Work object LED Specifies the time the LED should be on when controlled by tool 300
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timeout

usage.

C195

Lock tool on service
alarm

If on, the tool will be locked unconditionally if a service alarm has
triggered.

Off

23.3.2 C2xx I/O setup
C20x I/O device 0-7

Parameter Parameter name | Description Default setup
number
C200 Internal I/O Pulsor Focus features four built-in Digln and relays. These parameters Off
are used to configure the Digln and relays. For more information, see
chapter 27, Digital inputs and outputs.
C201 Device 1 Selection and configuration of connecting devices; Selector (4 and 8 Off
C202 Device 2 position), RE-Alarm and I/O Expander.
C203 Device 3 In the Selector Setup dialog box, the user can select Pset for each socket.
eviee The largest number of Pset per socket is 8.
C204 Device 4
C205 Device 5
C206 Device 6
C207 Device 7

C21x I/O device 8-15

Parameter Parameter name | Description Default setup
number
C210 Device 8 Selection and configuration of connecting devices; Selector (4 and 8 Off
211 Device 9 position), RE-Alarm and I/O Expander.
- In the Selector Setup dialog box, the user can select Pset for each socket.
Q12 Device 10 The largest number of Pset per socket is 8.
C213 Device 11
C214 Device 12
C215 Device 13
C216 Device 14
C217 Device 15

C22x Other 1/O:s

Parameter
number

Parameter name

Description

Default setup

C221

Job select source

Selection of Job start source:

Off

Digln
Ethernet/Serial
Identifier

PF Keyboard

Off

C222

Pset select source

Available options:
Off

Selector

Digln
Ethernet/Serial
Identifier

PF Keyboard

Off
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Parameter Parameter name Description Default setup
number
C223 Tool light con source | Selection of tool light control source. PF-controlled:1
Available options:
PF-controlled:1
PF-controlled:2
PF-controlled:3
Light off
C224 Tool light mode On/Off Off
Defines whether the tool LEDs should light for a specified period of
time (On) or continuously (Off) after a tightening. Default is Off.
C225 Tool light on timer Select time for tool light led, can be set between 0 and 300 seconds.
Only valid if Tool light mode [C224] is on.
C226 Selector confirm Define if the selector confirms selection of Psets. It is also used Off
when selecting Psets in a Job.
Available options:
Off
On
On with Ack. This means that the socket must be removed from the
selector after Pset is selected. If the socket is already removed from
the selector, put it back on the selector again, then pick it up and
mount it on the tool.
C227 Job select source This parameter makes it possible to choose a Job from a second Off
override source. This source will have a higher priority than Job select source
[C221].
Available options:
Off (default)
Digln
Ethernet/Serial
Identifier
PF Keyboard
C230 Selector lost mode Determines whether the last selected Pset or “no Pset” is selected Last Pset
when communication with a selector is lost.
C231 Use last Pset at start- Use last Pset which was selected before reboot. No

up

23.3.3 C3xx Communication

C30x Remote com

Parameter Parameter name Description Default
number setup
C301 IP address The IP address is a number for identification in a network. 0.0.0.0
C302 Subnet mask Specifies the number of IP addresses on the subnet and also the number | 0.0.0.0
of Pulsor Focus unit that can be placed below a NetMaster, if no router is
used.
C303 Default router IP address of the router used on the Subnet. 0.0.0.0
C304 NetMaster IP address | The NetMaster IP address. The address should be written into each 0.0.0.0
included CellMaster.
The NetMaster monitors and collects information from the CellMasters
included in the system.
C305 CellMaster IP address | The CellMaster IP address. The address must be written into each 0.0.0.0
included CellMember.

The CellMaster monitors and collects information from the
CellMembers included in the Cell.
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C31x Advanced com

Focus units in the factory should use the same time.

Parameter Parameter name | Description Default setup
number
C310 Cell keep alive Defines the timeout (in seconds) for the Cell communication. All Pulsor | 6

C32x Serial ports setup

Parameter number | Parameter name | Description Default setup

C320 Serial 1 baud rate | Options: 9600 bit/s
2400, 4800, 9600 bits/s

C321 Serial 1 protocol | Options: ASCII
None, ASCII, 3964R

C322 Serial 2 baud rate | Options: 9600 bit/s
2400, 4800, 9600, 19 200, 38 400, 57 600, 115 200 bit/s

23.3.4 C4xx Protocols
C40x ToolsTalk setup

units.

Do not use port number 6543 (default value) when the
same IP address is shared between several Pulsor Focus

Parameter Parameter name | Description Default setup
number
C400 Port Port number for ToolsTalk Ethernet communication. 6543

C41x ToolsNet setup

A ToolsNet database registers and stores the results from tightenings, traces, data and history. Each Pulsor
Focus unit can store information from approximately 4000 tightenings. But the capacity in the ToolsNet
database is, in principle, unlimited. The information can be mapped against the Pulsor Focus, object or

VIN-number, as desired.
Parameter Parameter name | Description Default
number setup
C410 ToolsNet on On/Off Off
Result after each tightening is recorded in ToolsNet.
C411 IP address IP address for ToolsNet. Only valid if ToolsNet on [C410] is activated. 0.0.0.0
C412 Port Port number for ToolsNet communication. 6570
Q.i) Port 6570 is not to ToolsNet but to the PIM server, which
connects Pulsor Focus unit to ToolsNet.
C42x Multicast setup
Parameter Parameter Description Default
number name setup
C420 Multicast on On/Off Off
Multicast function.
C421 Multicast IP It is possible to set this IP address between 224.0.0.1 (all devices on this sub net) | 225.6.7.8
address and 239.255.255.255 (Multicast standard).
Only valid if Multicast on [C420] is activated.
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Parameter Parameter Description Default
number name setup
C422 Port Port number for Multicast communication. 8086
C423 Results None/All/Not OK All
The results that are reported to the Multicast address.
C427 Event code On/Off Off
Used if you want to send event code on multicast.
C45x Open protocol setup
Parameter Parameter name | Description Default
number setup
C451 Port Port number for open protocol server Ethernet communication. 4545
C452 Serial cable loss When enabled, Pulsor Focus detects cable loss when running open protocol On
detection serial on serial port 1 or 2.
23.4 Diagnostics

23.4.1

D1xx Tool configuration

D10x Tool general information

Parameter Parameter Name | Description
Number
D100 Tool type Shows tool type information.
D101 Motor size Shows information about size of the tool.
Type formats are: 6, 8, 10 and 11.
D102 Serial number Shows the serial number of the tool.
D104 Tool max torque Shows the maximum tightening torque for the tool in chosen unit.
The value is possible to change if correct password privileges are met.
@ Tool max torque must only be changed by users with tool knowledge.
D105 User tool message | User tool message shows a user specified message string of maximum 35 characters.
The message is stored in the tool memory.
The value is possible to change if correct password privileges are met.
D106 Usage Type of tool, fixed or handheld.

D13x Tools service

Parameter Parameter Name Description

Number

D130 Total number of tightenings Total number of tightenings performed by the tool during its lifetime.

D131 Service indicator Enable/disable (on/off) tool service indicator alarm.

D132 Number of tightenings since service | The number of tightenings since latest tool service.

D133 Service interval Number of tightenings between services. Serves as service indicator
alarm limit.

D134 Latest service date Date of latest performed service.

D135 Service counter reset Button. Resets the Number of tightenings since service [D132] and

Number of pulses since service [D137] also sets Latest service date
[D134] to current date and sets Service indicator [D131] to off.
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Parameter Parameter Name Description

Number

D136 Lock tool on alarm Enables/disables lock on alarm. Tool will be locked while service
indicator alarm or while wear indicator alarm is activated.

D137 Number of pulses since service The number of pulses since latest tool service.

D138 Service interval in pulses Number of pulses between services. Serves as service indicator alarm
limit.

D139 Date for next service Serves as service indicator alarm limit.
The alarm is triggered when current date exceeds this parameter.
Automatically increased to 1 year from todays date when Service
counter reset is performed.

D15x Pulsor Tool Info

Parameter Number

Parameter Name

Description

D153

Application-code version

The version of the tool software.

D154

Boot-code version

The version of the boot code in the tool.

23.4.2 D2xx Controller diagnostics

D20x Software information

Parameter Number | Parameter Name Description

D200 Main code version This is the version number of the Pulsor Focus software release.
D201 Application-code version | The version number of the application code.

D202 Parameter-tree version The version number of the parameter tree.

D203 MC-code version The version number of the Motor Card code.

D204 RBU-code version The version number of the RBU code.

D205 Boot-code version The version number of the Boot code.

D206 DSP-code version The version number of the DSP code.

D21x Hardware

information

Parameter Number

Parameter Name

Description

D210 PF Type Shows what kind of hardware that hosts the Pulsor application.

D211 PF serial number Shows the serial number of the Pulsor Focus controller. This parameter is
possible to change.

D215 RBU type The type of RBU. Available type: Gold.

D216 RBU serial number | Shows the serial number of the RBU. (Shows half of the unique MAC address).

23.4.3 D3xx System diagnostics

D31x System I/O Diagnostic

Parameter Number

Parameter Name

Description

D310 Relay status Button. Shows the usage and status of the relay devices.

D311 Digin status Button. Shows the usage and status of the digital input devices.

D312 Relay test Button. Performs a test of the relays used. Note that it is not possible to have Pulsor
Focus in normal operation during the test.

D313 I/O device revision | Button. Presents a matrix of all devices currently on the I/O Bus. All hardware

connected to the I/O Bus are shown with serial number, software and hardware
revisions and if the device is alive.
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23.4.4 D9xx Tool Drift alarm

D90x Tool drift alarm general

Parameter Parameter Name Description Default setup
Number
D900 Tool Drift alarm activated | With this setting it is possible to activate tool drift alarm for On
the tool that is being used.
D901 Pset used Determines which Psets are included in the tool drift alarm P1 or all created
evaluation. Psets
D902 Sample size Determines the number of tightenings that shall be used when | 500
calculating the running mean value in the tool drift alarm
evaluation.
D903 Tightenings to be included | Determines if all tightenings shall be included or only All
approved tightenings.
D904 Tool Drift alarm updated Time stamp for latest update of tool drift alarm general

parameters.

D91x Tool drift alarm limits

Parameter Parameter Name Description Default setup
Number
D910 Average torque deviation Lower | Checkbox. With this parameter it is possible to switch off | Off
limit active tool drift alarm indication for this parameter.
D911 Average torque deviation Lower | The lower limit for average torque deviation. 0.0
limit Calculated automatically or entered manually.
D912 Average torque deviation Upper | Checkbox. With this parameter it is possible to switch off | Off
limit active tool drift alarm indication for this parameter.
D913 Average torque deviation Upper | The upper limit for average torque deviation. 0.0
limit Calculated automatically or entered manually.
D914 Pulse frequency Lower limit Checkbox. With this parameter it is possible to switch off | Off
active tool drift alarm indication for this parameter.
D915 Pulse frequency Lower limit The lower limit for pulse frequency. 0.0
Calculated automatically or entered manually.
D916 Pulse frequency Upper limit Checkbox. With this parameter it is possible to switch off | Off
active tool drift alarm indication for this parameter.
D917 Pulse frequency Upper limit The upper limit for pulse frequency. 0.1
Calculated automatically or entered manually.

D93x Air sensor tuning

Parameter Number

Parameter Name

Description

D930

Line Pressure

The line pressure entered when air sensor tuning were performed.

D931

Air senor tuning performed

Date and time when air sensor tuning was performed.

D95x Tool board info

Parameter Number | Parameter Name Description
D950 Tool board revision The hardware revision of the tool’s built in electronics.
D951 Tool board serial number | The serial number of the tool’s built in electronics
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23.5 ldentifier

23.5.1 11xx Identifier setup

110x General setup

Parameter Parameter Name Description Default setup
Number
1100 Identifier input source | Defines what source is to be accepted when a VIN number is to be | Off
read.
Available options: Off, Scanner, Ethernet/Serial and
Ethernet/Serial & Scanner
1101 Significant numbers This parameter is a string of integers that tells the Pulsor Focus
which positions to look at in the Identifier string. The string can
have maximum 25 characters.
1104 VIN filter This parameter is a string of integers that tells the Pulsor Focus All
which positions in the scanned barcode that shall NOT be
considered as VIN.

I20x Card reader setup

Parameter Number

Parameter Name

Description

1200

Card reader type

Defines the type of identifier reader connected to the Pulsor Focus.
Available options: None and Euchner ident system

23.6 FieldBus

Number

Parameter Parameter Name

Description

Default value

F100 FieldBus type

This parameter shall be selected first. It includes the types;
DeviceNet, ProfiBus-DP, ProfiBUS, InterBus, ModBusPlus,
ModBus/TCP and EtherNet/IP. If there is no FieldBus
configuration inside the Pulsor Focus when open FieldBus
icon or read from PF, “None” will be shown in the setup
window. If Offline programming is used, “None” is selected
when you start. If there is no FieldBus card installed in Pulsor
Focus, FieldBus programming only works in Offline mode.

None

F102 From PF Datalength

From PF DataLength F102 is the total length in bytes of the
data string sent from the Pulsor Focus controller to the PLC.
The lengths must be the same as defined in the PLC. Because
swap bytes are needed for some FieldBus type, only even
numbers should be programmed (2, 4, 8, 10, etc). Data length
should be a number higher than zero.

The maximum length that can be programmed is different for
each FieldBus type.

Qi} If InterBus is used the Pulsor Focus unit has to
be restarted when the data length is changed.
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Parameter
Number

Parameter Name

Description

Default value

F103

To PF Datal.ength

To PF Datalength is the total length of the data string send
from the PLC to the Pulsor Focus controller. The length must
be the same as defined in the PLC. Because swap bytes are
needed for some FieldBus types, only even numbers should be
programmed (2, 4, 8, 10, etc). Data length should be a number
higher than zero.

The maximum length that can be programmed is different for
each FieldBus type.

Qi{) If InterBus is used the Pulsor Focus unit has to
be restarted when the data length is changed.

F104

From PF Global
Datalength

From PF Global Datalength is the length of sending broadcast
data to the network. This is a special function for ModBusPlus,
not available for other FieldBus type. Max length = 64 bytes. If
only point-to-point data is transferred, set this parameter to
Zero.

@ From PF Datalength - From PF Global
Datalength = From PF point-to-point DatalLength
(which only available in ModBusPlus).

F105

To PF Global DataLength

To PF Global DataLength is the length of receiving broadcast
data from the network. This is a special function for
ModBusPlus, not available for other FieldBus type. Max length
= 64 bytes. If only point-to-point data is received, set this
parameter to zero.

@ To PF Datalength - To PF Global Datalength =
To PF point-to-point DataLength (which only
available in ModBusPlus).

F110

Set node address and
baudrate from

Some buses can use a SW-configured node address and baud
rate. This parameter has two selections:

Software: Makes it possible to program node address and
baud rate from user interface.

Hardware: Node address and baud rate is configured with the
switches on the FieldBus card.

Q-i) Normally the switches on the FieldBus card
must be set in a specific way to enable these
parameters from ToolsTalk.

F111

FB node address

This parameter specifies the network ID number used in the
FieldBus system. You can set the node address if the selected
FieldBus type has this feature. Two units in the same FieldBus
network cannot have the same node address.

It is possible to set FB node address from 1 to 125.

F112

Baudrate

Communication speed on the FieldBus system. You
can set the baud rate if the selected FieldBus types
have this feature.

23 The baud rate shall be the same in all Pulsor
Focus controllers and in the PLC.

F113

Connection mode

This parameter manages the way the FieldBus system detects
changes of data on the different units. Some FieldBus types
have the possibility to set different connection modes.

There are three modes; Polled, Bit Strobe and Change of State.
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Parameter
Number

Parameter Name

Description

Default value

@ The settings in the Pulsor Focus controller and
the PLC must be the same.

F120

Set node address from

ModBusPlus global data exchanges require a source address,
which is a node address where you want to get the global data
from.

Software: the node address is set from user interface.
Hardware: the node address only can be set from the switches
on ProfiBus card.

F130

PCP length

Provides a way to send longer data strings than the standard 20
bytes process data. The data package that is sent to or from the
Pulsor Focus can be longer than the 20 bytes process data. The
part exceeding the process data is sent in small packages. The
PCP length defines the package length. PCP data has lower
priority then the process data.

Available selections are 0, 1, 2, and 4. These numbers are the
lengths in words. 0 = no PCP.

23 The Pulsor Focus unit has to be restarted when
the PCP length is changed. The length must be
the same in the PLC.

F131

Process DataLength

Process DataLength is the first part of the InterBus message.
The length has to be same for both input and output data.
Maximum Process DatalLength is 20 bytes minus the PCP
length in bytes. This means that the highest Process string
length is 20 bytes if PCP is zero.

2 The Pulsor Focus unit has to be restarted when
the Process Datalength is changed. The length
must be the same in the PLC.

F141

Source address

Source address is the network ID number used in the FieldBus
system. Set this source address if you want to get global data
from that address.

F200

FB update interval

If the FieldBus system is heavily loaded it might be necessary
to slow down the update interval in Pulsor Focus FieldBus
card. If this parameter is set to 0.5 seconds the Pulsor Focus
updates the bus every 0.5 seconds. The average data traffic
must be possible to fit within the programmed interval. If the
traffic has a higher peak load the messages are buffered.

Valid settings range from 0.05 to 10 seconds.

0.10's

F210

Tool stop at offline

If the FieldBus system goes down or Pulsor Focus goes offline
it might be necessary to stop running tool for safety purpose.

No tool stop: does not stop running tool

Tool stop - FieldBus start: stops running tool if tool start
select source is FieldBus.

F300

Bitmap select

This parameter makes it possible to view the bitmap in the
same way in Pulsor Focus and the PLC configuration software.
It defines if byte 0 or byte 1 shall be to the left.

Default settings are the type that is common for the selected
FieldBus type.

For DeviceNet, Intel Endian must be used. For ProfiBus,
Motorola Endian must be used.
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24 RBU information

The RBU, Rapid Backup Unit, is a software key and data storage unit for the Pulsor
Focus. The RBU unlocks software/functions available for each version of the Pulsor
Focus. It also stores a backup copy of the Pulsor Focus configuration. The RBU
backup copy makes it possible to move functionality and configurations between
different Pulsor Focus units. A Pulsor Focus can not be used without a RBU
inserted.

At the time of this manuals print, there is one RBU available, the Gold RBU. The functions available are
presented in the table below.

@ The RBU serial number is also part of the Pulsor Focus Ethernet MAC address.
Pulsor Focus Ethernet address: 00-50-D6 -XX-YY-ZZ (from serial RBU).
Example RBU with serial number C00015767:

= (C00015767 = 003D97 (Hexadecimal)
= C00015767 = 00-50-D6-00-3D-97 (MAC address)

& Pulsor Focus cannot be used with a Power Focus RBU.
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24.1 RBU functionality

The table below displays the functionality for the RBU available at the time of print.

Capacity Gold RBU
Number of Psets (max) 100
Number of Jobs (max) 100
Number of tightening results (max) 5000
Number of events stored (max) 1000
Functionality Gold RBU
Pulsor Fixed strategy X

Batch counting X

Job X

Tool drift alarm X
Configurable memory X

110 Gold RBU
Programming port (RS232) X

I/O Expansion (up to 124 inputs and 124 outputs) | X
Network / TCP/IP X

Barcode reader port (RS232) X
Fieldbus (with AnyBus HW) X
Networking Gold RBU
Cell X

Net X
Multicast X
ToolsNet X

Other Gold RBU
Traces to ToolsTalk X

Real time statistics X

SPC (Alarm) X

Barcode reading X

Open Protocol X
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24.2 Connecting the RBU

Connect the RBU to the 15-pin connector on the back panel of the Pulsor Focus (see figure below).

& Make sure that the power is switched off when connecting and disconnecting the RBU.

24.3  Start-up instructions

At start-up, the Pulsor Focus checks for inconsistencies between the controller and RBU configurations. If
an inconsistency is detected the user is prompted to select either the controller or RBU configuration. This
makes it possible to move/copy configurations between Pulsor Focus units by using the RBU. The user is
also given the possibility to clear both configurations.

@ When changing RBU type it is possible to load the configuration from the RBU, but
not from the PF.

Press the plus (+) or minus (-) button on the Pulsor Focus unit to toggle between the selections. Confirm
selection with the Enter button.
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The table describes the selections available and how to choose configuration. If the Pulsor Focus and RBU
are incompatible for other reasons than a configuration mismatch (e.g. they have an older software
version), either the Pulsor Focus unit or the RBU is considered as NOK.

Status Message at start up | Action

Pulsor Focus and RBU No message No action. Normal start-up.

matches

Pulsor Focus and RBU Clear / RBU / PF Select PF for Pulsor Focus configuration, RBU for RBU configuration, or
don’t match Clear (All) to clear Pulsor Focus and RBU memories.

Pulsor Focus OK PF / Clear / Stop Select PF for Pulsor Focus configuration, Clear (All) to clear Pulsor
RBU NOK Focus and RBU memories. Otherwise select Stop.

Pulsor Focus NOK RBU / Clear / Stop Select RBU for RBU configuration, Clear (All) to clear Pulsor Focus and
RBU OK RBU memories. Otherwise select Stop.

Pulsor Focus NOK Clear / Stop Select Clear (All) to clear Pulsor Focus and RBU memories. Otherwise
RBU NOK select Stop.

/%y Changing RBU will clear the tightening result database.

@ Selecting “Stop” will only prevent the result database from being erased if the RBU has
been changed within the same brand (provided the previous RBU is re-inserted). A change
between a Gold and a differently branded RBU will clear the result database even if
selecting “Stop™'. If the Pulsor Focus unit is turned on with no RBU the tightening result
database will be cleared without a query to the user.
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25  Pulsor Focus hardware description
25.1 Physical data

25.1.1 Dimension drawing
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25.1.2 Weight
The Pulsor Focus weighs about 12 kg.
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25.2
25.2.1

Electrical data

Line voltage

Pulsor Focus operates on a single-phase 110 VAC (90-120) or 230 VAC (200-240) line voltage.

Pulsor Focus has a function for sensing the line voltage automatically. This means that the Pulsor Focus
automatically switches to the voltage you connect to.

25.2.2 Power consumption

The power consumption of Pulsor Focus is about 20 W.

25.2.3 Mains fuse

Recommended mains fuses (power outlet):

Mains Voltage [V] | Fuse [A]

115 15
230 10
25.2.4  Wiring

All connections are located on the rear of the unit. If it is necessary to change the plug on the mains cable,
use the following wiring guide:

Color Input

Brown or black Live

Blue Neutral

Green and yellow | Protective ground

A

The power cable is the mains disconnecting device. If you open a Pulsor Focus unit first pull
out the power cable to make sure that the unit is free from electric power.

Do not use galvanically insulated line voltage since it disrupts the function of the Ground
Fault Interrupter (GFI). The test button for the GFI activates the GFI even if the Pulsor
Focus is supplied with power from an isolated transformer.
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26  Tool Control Box hardware description

See the TCB instruction manual (Product Instructions) for information about the Tool Control Box.
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27
27.1

Digital inputs and outputs

Digital inputs

Name Description Available
3
©) °
= c
= | &
<
£ | d
E |8
Off The input is not used. X X
Reset batch Reset Batch counter for current Pset. X X
Unlock tool @ This input is present for Power Focus compatibility, use “Pulsor Tool X X
Enable” instead.
Will unlock any software functionality lock such as “Lock on reject” or “Lock at batch
done” etc.
@ “Unlock tool” does not unlock digital inputs like “tool disable n.o/n.c”,
“tool tightening disable” etc.
Tool disable n.o. The tool will not be able to start when this input is active. If the tool rotates, it will stop | X X
when this input is active. The input is active when it is X switched on. Normally
opened.
Tool disable n.c. Same functionality as “tool disable n.0.” above but with inverted input. X X
Tool tightening disable 33  Thisinput is present for Power Focus compatibility. Use “tool disable X X
n.0.” instead.
The function is similar to “tool disable n.o.”
Tool loosening disable | The function is similar to tool disable n.o only applicable to loosening X X
Batch increment Increase the batch counter one step. X X
Batch status is depending on Batch status at increment/bypass [C134].
Batch decrement Only works if you run a Job. X X
Job restart Restart the running Job. All Batch counters are reset and the Job option timers will be X X
restarted.
Bypass Pset Skip the next Pset in the running Job. X X
Batch status is depending on Batch status at increment/bypass [C134].
Abort Job Abort current Job. Job status will be Job aborted. X X
If Lock at Job done [J302] is activated, the tool will be locked.
Job off Disable the JOB mode. All Pset can be used “manually”. When active Pulsor Focus do X X
not care about new Job number entries. If a Job is running when this input is activated
that Job will be aborted and be given status Job NOK.
Pset toggle Toggle between Psets connected to one socket in a selector. X X
Reset relays Resets all Timer and To next tight relays (Tracking event relays are not reset). X X
Pset select bit 0-6 Pset select input when selecting Pset from digital input. Bit-0 set equals Pset 1, bit-0 and | X X
bit-1 set equals Pset 3 etc.
Select next Pset Select higher number Pset. X X
Select previous Pset Select lower number Pset. X X
Job select bit 0-6 Job select input when selecting Job from digital input. Bit-0 set equals Job 1, bit-0 and X X
bit-1 set equals Job 3 etc.
Line control start Input for a position breaker. Needed to start a Job with line control. X X
Line control alert 1 Input for a position breaker. Gives alarm if a Job with line control is not finished. X X
Line control alert 2 Input for a position breaker. Gives alarm if a Job with line control is not finished. X X
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Name Description Available
F
o | S
= <
s | &
S | d
Q
E |8
Ack error message Acknowledge an event/error message. X X
Fieldbus digin [1-4] These inputs give a direct link to FieldBus. Fieldbus digital input numbers must be X X
configured in Pulsor Focus, I/O expander and in FieldBus. Fieldbus mimics the status of
a digital input.
Flash tool green light Activate the tool green light (flashing ca 1.33 Hz). Light is on until tightening starts. X X
After tightening the tool light indicates status according to result. Activating this input
at this time will close the status information and start the flashing again. During
rundown this input shall be ignored.
Click wrench 1-4 Click wrench number connected to Pulsor Focus. X X
ID Card Signal to the Pulsor Focus that an ID Card has been inserted in the Euchner system. X X
Reset NOK counter This digital input unlocks (if locked) and resets the “max coherent not ok tightening X X
counter”.
Disable fieldbus carried | When this digital input goes high following events occur: X X
signals Fieldbus communication is disabled.
Relay “fieldbus carried signals disabled” goes high.
In ToolsTalk Pulsor monitoring mode on fieldbus “To PF” side, it is possible to display
changes in signals sent to the PF over the FieldBus. (Note that the signals have no effect
on the Pulsor Focus, since all FieldBus communication is disabled).
On the FieldBus side “from PF” all bits will be reset to zero.
The traffic of “keep alive” signals continues on the FieldBus. In this way no event codes
(i.e. “no connection on fieldbus”) will be displayed.
All tools are enabled (presupposed that the tools were disabled from a source over the
fieldbus before then).
If there is a running job, which has been selected via the fieldbus, the job will be
aborted.
Open Protocol When activated all commands received by the Pulsor Focus via Open Protocol are X X
commands disable rejected.
Pulsor Tool Enable Will unlock any software functionality lock such as “Lock on reject” or “Lock at batch | X X
done” etc.
@ “Pulsor Tool Enable” do not unlock digital inputs like “tool disable
n.o/n.c”, “tool tightening disable” etc.
External monitored 1-8 | These generic digital inputs will activate the relays External controlled relays 1-8. X X
TCB air hose test When activated, the TCB will perform an air hose test X X
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27.2 Digital outputs (relays)

Name Description Duration
<E| B
x < kv
(] Q3 [=)
E| 5|8
ElEs | F
Off Output is not used.
OK All results are within the specified limits. X X
NOK Some result is above or below any of the programmed max or min limits, or | X |X
some other not approved result such as re-hit.
Low The result is below any of the programmed min limits. X X
High The result is above any of the programmed max limits. X X
Low TQ The result is lower than min relative torque limit. X X
High TQ The result is higher than max relative torque limit. X X
Low angle The result is lower than min angle limit. X X
High angle The result is higher than max angle limit. X X
Cycle complete Tightening is finished, OK or NOK. X |X
Alarm Follow the Alarm light on the Pulsor Focus front. X
NxOK Batch status OK. X X
NxNOK Batch status NOK. X | X
Batch done Batch counter is equal to batch size. X X X
Job OK Job is done and the status of Job is OK. X X X
Job NOK Job is done but the status of the Job is not OK, because of not OK X X X
tightening, batch increment or bypass Pset.
Job Aborted Running Job was aborted. X |X X
Job running A Job is selected. In case a Job with line control is selected, even the line X
control start signal is not received, this relay will be on.
Job Off Active when in Job off mode. X
PF ready Pulsor Focus controller is “healthy”. No errors that needs to be X
acknowledged.
Tool ready Pulsor Focus is ready to do tightenings. A Valid Job and/or Pset is selected. X
The tool will start when the trigger is pressed.
Tool start switch Relay that follows the tool start input. Follow the configured Tool start X
select source [C220].
Tool tightening Tool tightening in progress. X
Tool loosening Tool loosening in progress. X
Tool running The tool is running. X
Stat alarm Follows the stat indicator on the Pulsor Focus’ front. Active when some of X
the selected statistic limits or trend is outside of the approved limits.
Tool locked @ This relay is present for Power Focus compatibility, use X
“Pulsor Tool Enabled” instead.
Is active whenever the Pulsor Focus wants to disable the tool.
“Tool locked” is the inverse of “Pulsor Tool Enabled”.
Identifier received An identifier string is received. X X
Running Pset bit 0-6 Shows selected Pset. X
0 = no Pset selected, tool locked.
Running Job bit 0-6 Shows selected Job. X
0 = no running Job.
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Name Description Duration
<ElE
38 | =
2| 22| %
E|L2|E
Line control start Line control start signal is received. X |X X
Line control done A Job with Line control has been completed without receiving Line control | X | X
alert 2.
Line control alert 1 Line control warning. X 11X
Line control alert 2 Line control warning. X X
Service indicator Service level reached. On until the service indicator is reset. X
Only valid if the Service indicator [D131] is turned on.
Fieldbus relay [1-4] Relays controlled from fieldbus. X
Tool red light Relay follows tool red light (no flashing). X
Tool green light Relay follows tool green light. Also following function —Flash tool green X
light (no flashing).
Tool yellow light Relay follows tool yellow light (no flashing). X
ToolsNet connection lost X
Open Protocol connection X
lost
Fieldbus Offline When fieldbus goes offline the light on this bit turns off. X
Fieldbus Carried Signals Indicates fieldbus signals disable. X
Disabled
Max coherent NOK reached | Goes high when max coherent NOK tightening counter is reached. X X X
Monitoring setup active Monitoring setup is ongoing. X
Pset with Tool Setup The selected Pset has a Monitoring setup performed and is ready for use. X
performed
Rundown time low The latest rundown time value below the Pset limits. X
Rundown time high The latest rundown time value above the Pset limits. X
Tightening time low The latest tightening time value below the Pset limits. X
Tightening time high The latest tightening time value above the Pset limits. X
Tightening angle low The latest tightening angle value below the Pset limits. X
Tightening angle high The latest tightening angle value above the Pset limits. X
Nr of pulses low The latest number of pulses below the Pset limits. X
Nr of pulses high The latest number of pulses above the Pset limits. X
Pulse frequency Tool Drift | The latest average pulse frequency value is below the active Tool drift alarm X
alarm low limit.
Pulse frequency Tool Drift The latest average pulse frequency value is above the active Tool drift alarm X
alarm high limit.
RT Tool Drift alarm low The latest average relative torque deviation value is below the active Tool X
drift alarm limit.
RT Tool Drift alarm high The latest average relative torque deviation value is above the active Tool X
drift alarm limit.
Line pressure out of limits Active if the latest measured line pressure was outside stipulated limits. X
Pulsor Tool Enabled This relay is active as long as the Pulsor Focus wants the air supply to the X
tool enabled.
Open protocol commands Set when the Open Protocol commands disable is activated. In this case all X
disabled commands that Pulsor will receive from Open Protocol are disabled.
External controlled relays Set when External monitored inputs 1-8 are enabled. X
1-8

184 (235)

9836 4841 21




Connector descriptions

28  Connector descriptions

28.1 Printer

Connector: 25-pin DSUB female.

Function: Parallel printer

Electrical data: Normal TTL levels.

High level signal: 1
Outputs: High>2.4V; Low<0.4V
Inputs: High > 2.0 V; Low < 0.8 V

Pin | Function |Pin | Function Pin | Function
1 Strobe 10 | Acknowledge 19 | Ground

2 DatabitO |11 |Busy 20 | Ground

3 Databit1 |12 Paper end (out of paper) |21 Ground
4 Databit2 |13 Select 22 | Ground

5 Databit3 |14 | Auto feed 23 | Ground
6 Databit4 |15 | Error 24 | Ground
7 Databit5 |16 | Initialize printer 25 | Ground
8 Databit6 |17 | Select input

9 Databit7 |18 |Ground

28.2 Serial RS232 #1

Connector: 9-pin DSUB female.
Function: RS232 serial.

Pin | Function

Not used

RD, Receive data

TD, Transmit data

Not used

GND

Not used

Not used

Digln. Not used

Ol ||| B|W[N|—

Dig out. Not used
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28.3 Serial RS232 #2

Connector: 9-pin DSUB female.

Function: RS232 serial connection. Use crossover cable to connect to PC.

Pin

Function

Not used

RD, Receive data

TD, transmit data

+5V max 200 mA

GND

Not used

Not used

Not used

O || B W[ —

Not used

28.4 Ethernet

Connector: Shielded RJ45 for 10-baseT connection.

Function: 10 Mbit Ethernet communication.

Pin | Function

1 Out inverse
2 Out

3 In inverse
4 —

5 —

6 In

7 —

8 —

28.5 RBU

Connector: 15-pin DSUB female.

Function: For connection of Atlas Copco RBU.

The RBU unlocks the software you need and works as a backup memory for your Pulsor Focus setup data.

The pin configuration is propriety information for Atlas Copco. This connector cannot be used for other
purposes.
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28.6 Tool connector

Connector: (16 + 4) pin

Function: For connection of Atlas Copco Tensor electric tools.

Pin Description

Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
+15VDC
GND (0V)
GND (0V)
Not Used
Not Used
Not Used
RS485 B
RS485 A
Not Used
GND | Safety power ground

R Y Z|IZ| ORI T|mQHEH|OOQ|wE| >

0836 4841 21 187 (235)



Connector descriptions

28.7

Digital inputs

Connector: 10-pin detachable screw terminal. Mating connector: Phoenix MCVR 1.5/10 -ST- 3.81 or
compatible.

Function: Isolated opto-coupled digital input. Logical function is set in the configuration of the Pulsor
Focus.

Electrical data: “High” input (10 - 40) VDC. Current needed to activate input is 5 mA at 24 V.

This input can be connected to run both positive and negative logic (active high or active low).

Isolated 24 VDC output. (19 V - 30 V) 1 A maximum load. This output can be used to feed external
equipment such as Stack lights and buzzers. Atlas Copco I/O Bus accessories are also powered from this

output.
Pin | Function
13 Digital input 1 +

14 | Digital input 1 -

15 | Digital input 2 +

16 | Digital input 2 -

17 | Digital input 3 +

18 | Digital input 3 -

19 | Digital input 4 +

20 | Digital input 4 -

21 | +24 VDC isolated

22 | GND (+24VDC isolated)

Did

DI3

iz

on
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28.8 Digital outputs (relays)

Connector: 12-pin detachable screw terminal. Mating connector Phoenix MCVR 1.5/12-ST-3.81 or
compatible.

Function: Two way dry contact relays. Isolated outputs. Logical function is set in the configuration of the
Pulsor Focus.

Electrical data: Max 50 V DC/AC. Switching load: min 1 mA, max 500 mA resistive load.

Pin | Function oV +24V
1 Relay 1 Normally open -
2 Relay 1 common |
3 Relay 1 Normally closed MG W g3
4 Relay 2 Normally open RE4 C * 0

Mo W g
5 Relay 2 common
6 Relay 2 Normally closed NG 5
7 Relay 3 Normally opened REI © - &
8 Relay 3 common MO . 7
9 Relay 3 Normally closed
10 | Relay 4 Normally opened NG B
11 |Relay4 RE2 °© ) @

elay 4 common MO 4=

12 | Relay 4 Normally closed

NG . 3

RE1 © *—;
o @
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28.9 /O Bus #1

Connector: 9-pin DSUB male.
Function: To connect Atlas Copco I/O Bus accessories. Parallel with I/O Bus connector #2.

There is a range of Pulsor Focus accessories that connect over the proprietary Pulsor Focus I/O Bus, for
example:

= Selector (socket tray)
= RE-Alarm
= ]/O Expander

To have a well functioning I/O Bus, always use bus terminations. All accessories and Pulsor Focus units
are equipped with two parallel connectors. When all cables are connected, place a termination in the
empty connectors. [/O Bus connectors #1 and #2 are fully parallel and can be used in any combination. If
nothing is connected to the I/O Bus there is no need for terminations.

Pin Function

+24 V iso

Signal Low

0V (+8V iso)

0V (+24 V iso)

Not used

0V (+8V iso)

Signal High

Not used

+8 V iso. (for I/O Bus only)

Ol | Q||| |W|IN|—

Selector

170 bus
termination
in empty
ports

28.10 /O Bus #2

Connector: 9-pin DSUB male.
Function: To connect Atlas Copco I/O Bus accessories. Parallel with I/O Bus connector #1.

28.11 Mains power connector

Connector: IEC320

Electrical data: Input voltage (90 - 120) VAC, (200 - 240) VAC, (50 - 60) Hz. Auto select of voltage input
span.
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29  Pulsor Quick Guide
29.1 Introduction

The Quick guide is provided as a separate document. The purpose of the guide is to clarify the minimum
that needs to be done in order to get started with the system and give some additional information
regarding common tasks. Basic information not shown in the Quick guide can be found below.

The tool will automatically be shut off by the system when a given target criteria has been reached. By
performing a Tool Setup for a given Pset you can set the target torque and preferred speed of the
tightening for that Pset. The higher the tightening speed, the higher the torque scatter. A Tool Setup must
be performed before the tool can be used to perform any tightenings. The tool setup should be done on the
actual joint type used in production.

The electronics measure what happens while tightening. While the Tool Setup is performed, the Pulsor
Focus “learns” how to set the air pressure for a correct tightening. Correctly carrying out the Tool Setup is
therefore very important.

Note the differences between performing a Tool Setup (mandatory, sets up the system for the joint) and
performing a Monitoring Setup (optional, helps finding limits for monitoring parameters).
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30 FieldBus configuration appendix

This appendix describes the different possible selections for the FieldBus. It also describes the different
data types that are used in the FieldBus configuration.

30.1 Bit map select (Endian Mode)

30.1.1 Motorola Endian

Byte 0 Byte 1
7|6|5|4|3|2|1|0 7|6|5|4|3|2|1|0

30.1.2 Intel Endian

Byte 1 Byte 0
7|6|5|4|3|2|1|0 7|6|5|4|3|2|1|0

Motorola Endian is default setting for ProfiBus-DP, InterBus, ModBusPlus and ModBus TCP.
Intel Endian is default setting for DeviceNet and EtherNet/IP.

30.2 FieldBus data types

The Pulsor Focus uses position format in all encoding and decoding data types. In PF position format the
Most Significant Bit (MSB) is the bit furthest to the left and the Least Significant Bit (LSB) is the bit
furthest to the right.

If a data type is less than one word, the MSB is the bit furthest to the left. If data type is longer than one
word, the MSB is the bit furthest top-left. If a FieldBus type uses Intel Endian, byte numbers are swapped
before encoding or decoding to a specific data type.

The data field in the FieldBus is from the beginning a blank data field without structure. In order to map
Pulsor Focus item data types into FieldBus we defined FieldBus Data Type, which holds the information
about placement and structure of a certain application data type mapped into the FieldBus data field.

The table below shows the different data types used in FieldBus data. The section Items From/To PF
shows the data type available for different items.

Data type Description

Bit One bit. Normally used for discrete I/0O-data.

Bit Field Length is 2 - 8 bits. All bits must be in the same byte. The left bit is the most significant bit and the
right bit is the less significant bit, i.e. 0001=1, 1000= 8.

Character One byte ASCII code.

Character String Change | Character string. Each character uses one byte ASCII code. Range: 2 - 25 bytes.
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Data type

Description

Character String Input

Character string with an extra “counter” byte in front. The extra byte is an integer counter and must
increase each time when the character string is entered to be able to detect a new input. If you want to
enter the same value again (e.g. the same Job number), just change the counter.

Fixed Point Number

Two-byte integer part and two-byte decimal part. The first two bytes hold the integer part and the last
two bytes hold the decimal part. Used to represent torque value.

Unsigned 16 (U16)

16-bit unsigned integer. Decimal 0 — 65 535.

Unsigned 32 (U32)

32-bit unsigned integer. Decimal 0 — 4 294 967 295.

U32_HNW

32-bit unsigned integer. MSW is the higher number word.

CharStringChangelntelF

Character string. Each character uses one byte ASCII code. Range: 2 - 25 bytes. This type makes
Intel Endian character string follows byte order; the first character is the lowest byte in the string.

CharStringInputIntelF

Character string with an extra “counter” byte in front. The extra byte is an integer counter and must
increase each time when the character string is entered to be able to detect a new input. If you want to
enter the same value again (e.g. the same Job number), just change the counter. This type makes Intel
Endian character string follows the byte order, the integer counter is the lowest byte in the String.

@ Common for all data types is that a change must occur in PLC output area (To PF) to get
Pulsor Focus to detect a new data entry. For example, if you want to select JOB number 3
two times in a row you must select 0 in between.
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30.2.1 Character string

Character String is in a reading order, i.e. from left to right, from top to bottom, regardless of the byte
order. The difference between CharStringChange and CharStringlnput is a counter byte added before
character string in CharStringlnput. When the counter changes, the new input is considered.

Motorola Endian

[Type [wwiord Byte|Bit [Lend = Byte 0 Byte 1
CharStingChar D 0 0 40 =y o i (7 efs[afale[1fofz[e(5 a3z ]1]n
CharStinglnput 3 0 0 |48 0 01 0100000101001 1
. 1 0100010101071 0100
2 001100710
3 Oooooo00101 0170000
4 0101001101 00010-1
5 010101000011 00710
Data type Word | Byte 0 Byte 1 | Convert to PF data
CharStringChange |0 P S
1 E T
2 2 PSET2
CharStringInput 3 1 (counter) |P
4 S
5 T 2 PSET2
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Intel Endian
Tupe [w|EyBifLe = | Byt 1 Byte 0
CharStingChange |0 110 40| (e o e Te T T3 2 [1 [0 76 ]5[a]3]2]1 0o
"'" 3 0o oooOoOoDoDi1ToOo1T 010000
4 0101001101 0007101
5 010101000011 00710
B 0101001101 010000
7 01 0101000100010 1
] QD01 o0o0oDooDoDo11 00710
g o1 01o0000000D00D0D0I1
10 o1 o0oo0o010107170717 0011
11 ogoi11o001001 0107100
Data Type Word |Bytel Byte 0 Convert to PF data
CharStringChange 0 P S
1 E T
2 2 PSET2
CharStringInput 3 1 (counter) |P
4 S E
5 T 2 PSET2
CharStringChangelntelF | 6 S P
7 T E
8 2 PSET2
CharStringInputIntelF 9 P 1 (counter)
10 S
11 2 T PSET2

30.2.2 Fixed point number

Fixed Point Number integer part is in low number word, and decimal part is in high number word. The
table below shows the conditions valid for the integer and decimal parts (i.e. if integer part is 1 digit or 2
digits, decimal part is 2 digits):

Integer part (in digits)

Decimal part (in digits)

lor2 2
3 1
4 0
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Motorola Endian

[Tupe [wiord Bute|Bit |Lend = Byte 0 Byte 1
_F'”E'jpc"”t““m'-” -E' -E' -32 word [7 615 14 [3 ]2 [1 [0]7 6 [543 [2[1 [0 ].
0 DooOOCOOODODODOOOOT 10 0O
1 DoooO0OODODOODODODBDT T 11
Data type Word |Byte0 |Bytel | Convertto PF data
FixedPointNumber |0 0 12
1 0 15 12.15
Intel Endian
[Tupe |wior] Bute[Bit _|Lend = Bute 1 Byte 0
FiredPointiuml 0 1 n |32
wiord |7 [6 [5 14 [3 ]2 1 o7 6 [s[4 ]2 {211 o]
---- 0 goooooooooo0oo0oo01 100
1 Qg oo0oooooo0ooooo0oo0o10a0
Data type Word |Bytel |ByteO | Convertto PF data
FixedPointNumber |0 0 12
1 0 4 12.04
30.2.3 Integer

Unsigned16 is a 16-bit integer and Unsigned32 is a 32-bit integer. U32 HMW is a special case of
Unsigned32, which is used in Intel Endian.

Motorola Endian

Type [word|Eyte [Bit  [Lengd « Bute 0 Bute 1 |

Unsigned1s 00 0 16 _Ifioed 7 [6 (5 [a [3 ]2 (1 o7 [6]5 [4 [3]2 1 ]o]

Unsignediz il Jll i 0 (000000071 00000000

NN & 9000 0000
2 Qg ooooo0o0o0oo0oooo0o0n0anao

Data type Word | Byte 0 Byte 1 Convert to PF data

Unsigned16 |0 1 0 256

Unsigned32 |1 0(MSB) |1

2 0 0 (LSB) | 65536
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Intel Endian
[ Tvpe [wiord|Byte [Bit  Lenat « Byte 1 Byte 0 |
Unsignedls 0 1 0 18 Il [7 6 5[4 [3 ]2 [1 [0 [7 [5]5 4321 [0]
Unsigneds2 110 32 0 [0 0000007 100000000
L2 HNW 32 1 [oo0o00000000O0DO0O0GD.T
NN - (o000 000000000
7 [000000000000O00O0GD .1
4 |00 00000000000000
5
Data type Word | Byte 1 Byte 0 Convert to PF data
Unsigned16 |0 1 0 256
Unsigned32 |1 0(MSB) |1
2 0 0 (LSB) | 65536
U32 HNW |3 0 1 (LSB)
4 0(MSB) |0 1
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30.3 Items From PF

In this section follows a description of the possible items to select when data from the Pulsor Focus is
configured.

Items From PF Description Data type String Value
length
AngleStatus Status Angle result. Character 1 byte 0=0K
ASCII L=Low
H = High
Bit 2 bits 00 = Not used
01 =0K
10 = High
11 =Low
AngleStatusHIGH Angle result is above max limit. Bit 1 bit 0 =Not used
1 =High
AngleStatusLOW Angle result is below min limit. Bit 1 bit 0 = Not used
1 =Low
AngleStatusOK Angle result is within limits. Bit 1 bit 0 = Not used
1=0K
BatchDone Indicate batch finished. Batch done Bit 1 bit 0 = Not completed
OK or NOK. 1 =Done
BatchStatus Batch OK (done) or NOK (reset) Character 1 byte 0=0K
ASCII N = NOK
Bit 2 bits 00 = Not used
01 =0K
10 =NOK
BatchStatusNOK Batch is NOK (batch aborted). Bit 1 bit 0 = Not used
1 =NOK
BatchStatusOK (nxOK) Batch is OK (nxOK) Bit 1 bit 0 =Not used
1=0K
Completed batch Displays current completed batch Bit Field 2 - 8 bits | 00000000 =0
inthe 111111111 =255
same
byte.
uUl16 2 bytes | Binary representation Decimal
0-65535
CycleComplete Indicates that a tightening is finished. | Bit 1 bit 0 = Not used
Do not care about the result 1 = Cycle complete
Digln# [#=1 - 4] Mimic the status on a Digln in Pulsor | Bit 1 bit 0 = Input Off
Focus or I/0 Expander. The input 1 = Input On
must be configured to FieldBus
Digln # X. There are four different
Items.
ErrorCode Shows error code. Ule 2 bytes | Binary representation
(Decimal 0-65535)
FieldBusHandShakeAck Indicates handshake from PLC Bit 1 bit 0 =Not used
received by Pulsor Focus. 1 = Handshake
FinalAngle Final angle result. Ulé 2 byte Binary representation (Decimal
0-65 535)
Final torque Torque result. Fixed point | 4 byte Binary representation (2 byte
integer part, 2 byte decimal
part)
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Items From PF Description Data type String Value
length
JobDoneStatus Job OK (done) or NOK (done) or Character 1 byte 0 =0K
aborted (reset). ASCII N =NOK
A = Aborted
Bit Field Bit Field | 00 = Not used
01 =0K
10 =NOK
11 = Aborted
JobDoneStatusJobAborted | Shows Job aborted. Bit 1 bit 0 = Not used
1 =Job Aborted
JobDoneStatusNOK Job is NOK (Not all tightening OK). | Bit 1 bit 0 = Not used
1 =NOK
JobDoneStatusOK (nxOK) | Job is OK (nxOK) Bit 1 bit 0 =Not used
1=0K
JobID Gives the number of the selected Bit field 2 — 8 bits | 0000 0001 =Job 1
JOB. in the 0001 0000 = Job 16
same
byte.
Ule 16 bits in | 00....0001 = Job 1
one word | 00....1000 = Job 8
JobRunning A Job is selected and “running”. Bit 1 bit 0 = Job done and no Job
selected
1 =Job is running
KeepAliveAck Indicate FieldBus communication Bit field 2 - 8 bits | 00000000 =0
alive, which send back the save value in the 11111111 =255
received from PLC. same
byte
LineControlAlerted 1 Indicates Line Control Alertl Bit 1 bit 0 = Not used
received by Pulsor Focus. 1 = LineControlAlerted1
LineControlAlerted 2 Indicates Line Control Alert2 Bit 1 bit 0 = Not used
received by Pulsor Focus. 1 = LineControlAlerted2
LineControlDone Indicates Job with line control Bit 1 bit 0 = Not used
finished before line control alert2 1 = LineControlDone
inputted.
LineControlStarted Indicates Line Control Start set in Bit 1 bit 0 = Not used
Pulsor Focus. 1 = LineControlStart
LineControlStartAck Indicates that Pulsor Focus received | Bit 1 bit 0 = LineControlStartreseted
Line control start. 1 = LineControlStart
NewPsetSelected Running Pset number. Bit field 2 - 8 bits | 0000 0001 = Pset 1
in the 0001 0000 = Pset 16
same
byte.
Ul6 16 bits in | 00....0001 = Pset 1
one word | 00....1000 = Pset 8
NewPsetSelected0Is1 Running Pset number. Number 0 = Bit field 2 - 8 bits | 0000 0001 = Pset 2
Pset 1 number 1 = Pset 2 etc. in the 0001 0000 = Pset 17
same
byte.
PFChannellD Gives the channel ID number on the | Bit field 2 -8 bits [ 0000 0001 =CH 1
FieldBus Pulsor Focus. in the 0001 0000 =CH 16
same
byte.
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Items From PF Description Data type String Value
length
ule6 16 bits in | 00....0001 =CH 1
one word | 00....1000 = CH 8
PFReady No severe errors in PF. Bit 1 bit 0 = Errors in PF
1 = No errors in PF
PsetFinalTarget Shows running Pset “Final target” Fixed point | 32 bits The value is 2 digits if torque
value is less than 100, one digit
if 100 <= torque value < 1000
and 0 if torque value >= 1000.
For example, if torque value is
25.64, the two byte integer part
shows 25 and the two byte
decimal part shows 64; if
torque value is 345.5, the
integer part shows 345 and
decimal part shows 5; if torque
value is 2431, the integer part
shows 2431 and decimal part
shows 0. The value is
represented in the units
determined by the user
PsetFinalTqMin Shows running Pset “Relative Tq Ulé6 2 bytes | Binary representation Decimal
Min” in percent multiplied by 100. 0-65535
PsetFinalTqMax Shows running Pset “Relative Tq Ulé6 2 bytes | Binary representation Decimal
Max” in percent multiplied by 100. 0-65535
PsetFinalAngleMin Shows running Pset “Tightening Ulé6 2 bytes | Binary representation Decimal
Angle Min” in degrees. 0-65535
PsetFinal AngleMax Shows running Pset “Tightening Ule 2 bytes | Binary representation Decimal
Angle Max” in degrees. 0-65535
ReceivedIdentifier Indicates identifier has been received | Bit 1 bit 0 = not used
by PF. 1 = Received identifier
ServicelndicatorAlarm Indicates that the number of Bit 1 bit 0 = Alarm Off
tightenings in the tool memory has 1 = Alarm On
reached the service interval limit.
TighteningTime The tightening time taken from the Character 64 bit (8 |ILe. 08:15:08 (8 ASCII
most recent result. Format string change | character | characters) 24 hour
HH:MM:SS s)
TighteningTimeHour The tightening time (hour part only) | Ul6 16 bit 0 — 24 hour
taken from the most recent result. (one
word)
TighteningTimeMin The tightening time (minutes only) Ule 16 bit 0 - 60 min
taken from the most recent result. (one
word)
TighteningTimeSec The tightening time (seconds only) Ule 16 bit 0 - 60 min
taken from the most recent result. (one
word)
TighteningDate The tightening date taken from the Character 80 bit I.e. 2000:05:07 (10 ASCII
most recent result. Format string change | (10 characters)
YYYY:MM:DD character
s/ bytes)
TighteningDateDay The tightening date (day part only) Ule 16 bit 1-31
taken from the most recent result. (one
word)
TighteningDateMonth The tightening date (month part only) | U16 16 bit 1-12
taken from the most recent result. (one
word)
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Items From PF Description Data type String Value
length
TighteningDateYear The tightening date (year part only) | U16 16 bit Year number 4 digits
taken from the most recent result. (one
word)
TighteningStatus Combined status for all tightening Character 1 byte OK=0
result parameters that are used. ASCII NOK =N
Bit field 2 bits 00 = Not used
01 =0K
10 =NOK
TighteningStatusNOK Tightening result has one or more Bit 1 bit 0 = Not used
Not OK results. 1 = NOK
TighteningStatusOK All tightening result is OK. Bit 1 bit 0 = Not used
1=0K
ToolGreenLight This item follows the tool green Bit 1 bit 0 = Not used
light. 1 = Green
Tool loosening Bit 1-bit 0 = Tool is not loosening
1 =Tool is loosening
ToolRedLight This item follows the tool red light. | Bit 1 bit 0 = Not used
1 =Red
ToolYellowLight This item follows the tool yellow Bit 1 bit 0 = Not used
light. 1 = Yellow
(If ”PF_Control_3” is selected in
Cset, yellow led shows the fatal error
and reset when error acknowledged.)
ToolReady Indicates that the tool is ready for Bit 1 bit 0 =Tool is not ready
tightening. 1 = Tool is ready
ToolRunning Indicates that the tool is rotating CW | Bit 1 bit 0 =Tool is not run
or CCW. 1 =Tool is running
ToolTightening Bit 1 bit 0 =Tool is not tightening
1 =Tool is tightening
TorqueStatus Status torque result. Character 1 byte 0=0K
ASCII L=Low
H = High
Bit field 2 bits 00 = Not used
01=0K
10 = High
11 =Low
TorqueStatusHIGH Torque result is above max limit. Bit 1 bit 0 = Not used
1 = High
TorqueStatusLOW Torque result is below min limit. Bit 1 bit 0 =Not used
1 =Low
TorqueStatusOK Torque result is within limits. Bit 1 bit 0 = Not used
1=0K
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Description Data type String Value
length
VINInput Shows the VIN number inputted Character 24-208 One ASCII sign for each
from FieldBus, serial or Ethernet. string input | bit (3-26 | character.
Changes as soon as the number is bytes) First byte is counter.
given. This is not the VIN used in the
tightening r.esult. Character 16-200 One ASCII sign for each
;f the VIN is longer then the VIN string change | bit (2-25 | character.
input length the Pulsor Focus will bytes)
take the first x characters and cut the -
end. If the VIN number is shorter Character 16-192 One ASCII sign for each
then this parameter length the Pulsor String bit (2-24 | character.
Focus will not fill with zero. Change Intel | bytes)
Format
Character 32-208 One ASCII sign for each
String Input | bit (4-26 | character.
Intel Format | bytes) First byte is counter.
VINUsedInTightening Shows the VIN number used in a Character 16 —200 | One ASCII sign for each
tightening. This is the VIN used in string change | bit (2-25 | character.
the tightening result. bytes)

If the VIN is longer then the VIN
input length the Pulsor Focus will
take the first x characters and cut the
end. If the VIN number is shorter
then this parameter length the Pulsor
Focus will not fill with zero.
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30.4

Items To PF

This section contains a description of the items that can be selected when data to the Pulsor Focus is

configured.
Items To PF Description Data type String Value
length
AbortJob Aborts the running Job. Bit 1 bit 0 = Not used
1 = Abort
Character 8 bit (1 A = Abort
byte)
AckErrorMessage Acknowledge error message. Bit 1 bit 0 = Not Used
1 = Ack Error
BatchDecrement Decrement the batch counter with | Bit 1 bit 0 = Not used
one. 1 = Decrement
Batchlncrement Increment the batch counter with | Bit 1 bit 0 = Not used
one. 1 = Increment
BypassPsetInJob Stop current Pset and jump to Bit 1 bit 0 = Not used
next Pset in the Job. 1 = Bypass Pset in Job
FieldBusHandShake Send to PF to check if FieldBus | Bit 1 bit 0 = Not used
works. 1 = Handshake
Identifier Input the VIN number from the Character 24 -208 One ASCII sign for each
PLC. To get this working you string input bit (3-26 character
must set identifier input source in bytes) First byte is counter
PF to FieldBus. Character 16 - 200 One ASCII sign for each
string change | bit (2-25 character
bytes)

Ul6 2 bytesin | U 16: If the value is less
the same then 5 digits decimal, PF
word will fill with zeroes in front.

U32 4 bytes in | U32: If the value is less then
two words | 10 digits decimal, PF will

fill with zeroes in front.

U32_HNW 4 bytes in | Only for Intel format
two words

Character 16 - 192 (2 | One ASCII sign for each

string change | - 24 bytes) | character, string is in Intel

Intel format byte order

Character 32-208 One ASCII sign for each

string input bytes) character.

Intel format First byte is counter.

String is in Intel byte order.
JobSelect Select a Job. Job select source Bit Field 2 - 8 bits in | 0000 0001 = Job 1
must be set to FieldBus. Job 0 = the same 0001 0000 = Job 16
no Job selected. byte.

Ul6 16 bitsin | 00....0001 = Job 1

one word | 00....1000 = Job 8
JobOff Gets off Job mode and unlocks Bit 1 bit 0=Job On
tool. 1 =Job Off
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Items To PF Description Data type String Value
length
KeepAlive Send to PF to check if FieldBus | Bit Field 2 - 8 bits in | 00000000 = 0
communication alive. the same 11111111 =255
byte
LineControlAlert1 Job not finished alarm 1. Bit 1 bit 0 =Not Used
1 = Line Control alert 1
LineControlAlert2 Job not finished alarm 2. Bit 1 bit 0 = Not Used
1 = Line Control alert 2
LineControlStart Input signal to start the line Bit 1 bit 0 =Not Used
control function. 1 = Line Control
PsetSelect Select a Pset. Pset select source Bit Field 2 —8Dbits | 0000 0001 = Pset 1
must be set to FieldBus. Pset0 = in the same | 0001 0000 = Pset 16
no Pset selected. byte.
ule6 16 bitsin | 00....0001 = Pset 1
one word | 00....1000 = Pset 8
PsetSelect0Is1 Select a Pset. Pset select source Bit Field 2 —8bits | 0000 0001 = Pset 2
must be set to FieldBus. Pset0 = in the same | 0001 0000 = Pset 17
no Pset selected. byte.
Number 0 = Pset 1 number 1 =
Pset 2 etc.
RelayPos# [# =1 - 4] Control a relay from FieldBus. In | Bit 1 bit 0 = Relay OFF
/O set-up the selected relay must 1 =Relay ON
be programmed to FieldBus relay
x. There are four different items.
ResetBatch Reset the batch counter to 0. Bit 1 bit 0 = Not used
1 = Reset the batch
ResetJobStatus Resets Job done status. Bit 1 bit 0 = Not used
1 = ResetJobStatus
ResetResultStatus Reset all result status on relay, Bit 1 bit 0= Not Used
RE-Alarm and FieldBus. 1 = Reset result
RestartJob Stop current Job and restart the Bit 1 bit 0 = Not used
same Job from 0. 1 = Restart Job
SelectNextPset Selects next Pset. Bit 1 bit 0 = Not used
1 = Select next Pset
SelectPrevPset Select previous Pset. Bit 1 bit 0 = Not used
1 = Select previous Pset
SetBatchSize / Sets batch size in indicated Pset | Bit field 2 - 8 bits in | 00000000 = 0
SetBatchSizePsetID ID (SetBatchSizePsetID). These the same 11111111 =255
:)‘Z(]; ltterlilséfrluzilageg‘used together. Ul6 2 bytes Binary representation
ateh Size== (Decimal 0-65535)
ToolLightsFlashGreen Starts to flash the tool green light. | Bit 1 bit 0= Not used
Resets any existing light pattern 1 = Tool light flash
on the tool.
ToolLooseningDisable The function is similar to Tool Bit 1 bit 0 = Loosening enable

Disable, but only for loosening.

1 = Loosening disable

9836 4841 21

205 (235)




FieldBus configuration appendix

batch ok or lock on reject

Items To PF Description Data type String Value
length
ToolTighteningDisable The function is similar to Tool Bit 1 bit 0 = TighteningEnable
Disable, but only for tightening. 1 = TighteningDisable
UnlockTool Unlock tool if tool locked by Bit 1 bit 0= Not used

1 = Unlock tool

206 (235)

9836 4841 21




FieldBus configuration appendix

30.5 ProfiBus-DP

ProfiBus-DP is a FieldBus normally used in industrial automation, to transfer fast data for motor
controllers, MMI, I/O units and other industrial equipment. ProfiBus has an international user organisation
called ProfiBus International, PI, and other local and national organizations.

General technical questions regarding the FieldBus should be addressed to your local ProfiBus User

Group in the first instance.

A contact address list is available on the ProfiBus Internet site: http://www.ProfiBus.com.

For general help on ProfiBus, contact ProfiBus International on:

ProfiBus_international@compuserve.com.

30.5.1 ProfiBus-DP for Pulsor Focus
Physical interface
Interface Description
FieldBus type PROFIBUS DP EN 50 170 (DIN 19245)
Protocol version 1.10
Protocol stack supplier SIEMENS

Auto baud rate detection (supported baud rate range)

9.6 kbit - 12Mbit

Transmission media

ProfiBus bus line, type A or B specified in EN50170

Topology

Server-Client communication

FieldBus connectors

9 pin female DSUB (standard)

Cable

Shielded copper cable, twisted pair

Isolation

The bus is galvanically separated from the other electronics with an on
board DC/DC converter. Bus signals (A-line and B-line) are isolated via

optics couplers.

ProfiBus DP communication ASIC

SPC3 chip from Siemens

ProfiBus-DP module

network

Variable Limits Information

Node Address 1-124 Set Switches to 00 if you want to set the
(1-99 with HW setting) node address from SW (TT Pulsor)

Number of nodes in a ProfiBus-DP Max 126

The string length in PF is limited to
122 bytes. ProfiBus-DP standard
allows 244 bytes.

Baud rate Automatic (9.6 kbaud - 12 Mbaud) Automatically set from PLC at
connection
Data to PF length 0 - 122 bytes Must be the same in PF and PLC
The string length in PF is limited to
122 bytes. ProfiBus-DP standard
allows 244 bytes.
Data from PF length 0 - 122 bytes Must be the same in PF and PLC

The module only supports cyclic I/O
data transmission
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Hardware

FieldBus connectors

The ProfiBus-DP standard EN 50170 (DIN 19245) recommends the use of a 9 pin female D-sub
connector. Depending on the protection class and type of application, other connector designs are also
allowed.

Connector 9-pin female DSUB

Pin Name Function

Housing | Shield Connected to PE

1 Not connected

2 Not connected

3 B-Line Positive RxD/TxD according to RS485 specification
4 RTS Request to send

+5V BUS and GND BUS are used for bus termination. Some devices, like optical transceivers
(RS485 to fibre optics) may require an external power supply from these pins.

5 GND BUS Isolated GND from RS484 side

+5V BUS and GND BUS are used for bus termination. Some devices, like optical transceivers
(RS485 to fibre optics) may require an external power supply from these pins.

6 +5V BUS Isolated +5V from RS484 side

+5V BUS and GND BUS are used for bus termination. Some devices, like optical transceivers
(RS485 to fibre optics) may require an external power supply from these pins.

Not connected

A-Line Negative RxD/TxD according to RS485 specification

Not connected

Node address

Node address is set with the two rotary switches on the FieldBus module; this enables address settings
from 1-99 in decimal form.

Switch 1 x10 ; Switch 2 x1

(See switches on the top drawing)

Example: Address = (Left Switch Setting x 10) + (Right Switch Setting x 1)

Left switch is set to 5 and right switch is set to 2. This gives a node address of 52.

If you want to set the node address from ToolsTalk the switches must be set to 00.

@ Node address cannot be changed when the power is switched on.
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Baud rate

The ProfiBus DP network baud rate is set during configuration of the master and only one baud rate is
possible in a ProfiBus DP installation. As the Pulsor Focus ProfiBus DP module has an auto baud rate
detection function, you will not have to configure the baud rate on the module.

Supported baud rates: 9.6 kbit/s; 19,2 kbit/s; 93,75 kbit/s ; 187,5 kbit/s; 500 kbit/s; 1,5 Mbit/s; 3 Mbit/s; 6
Mbit/s; 12 Mbit/s

Functionality of the indication LEDs

The module is equipped with four color LEDs, used for debugging purposes. The functions of the LEDs
are described in the table and figure below.

Name Color | Function

FieldBus Diagnostics | Red Indicates certain faults on the FieldBus side.

(LED 4) Flashing Red 1 Hz - Error in configuration: IN and/or OUT length set during initialization of
the module is not equal to the Length set during configuration of the network.

Flashing Red 2 Hz - Error in User Parameter data: The

Length/contents of the User Parameter data set during initialization of the module is not equal
to the length/contents set during configuration of the network.

Flashing Red 4 Hz— Error in initialization of the ProfiBus communication ASIC.
Turned Off - No diagnostics present

On-Line Green | Indicates that the module is On-Line on the FieldBus.

(LED 2) Green - Module is On-Line and data exchange is possible.
Turned Off - Module is not On-Line

Off-Line Red Indicates that the module is Off-Line on the FieldBus.

(LED 3) Red — Module is Off-Line and no data exchange is possible.

Turned Off - Module is not Off-Line

Bus termination

The end nodes in a ProfiBus DP network have to be terminated to avoid reflections on the bus line. Use
cable connectors with built-in termination.

GSD file

Each device on a ProfiBus DP network is associated with a GSD file, containing all necessary information
about the device. The network configuration program during configuration of the network uses this file.

Contact your local Atlas Copco Company for a copy of the GSD file
File name: pf3profb.gsd

Icon File

Contact you local Atlas Copco representative to get a copy of the Icon file for Pulsor Focus. This file can
be used to have a Power Focus Icon in PLC configuration SW. The file is a bitmap.

File name: pf3profb.bmp
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30.6 DeviceNet

DeviceNet is used for industrial automation, normally for the control of valves, sensors and 1/O units and
other automation equipment. The DeviceNet communication link is based on a broadcast-oriented
communications protocol, Controller Area Network (CAN). This protocol has I/O response and high
reliability even for demanding applications, e.g. brake control.

DeviceNet has a user organization, the Open DeviceNet Vendor Association (ODV A) that assists
members in matters concerning DeviceNet. Website: http://www.ODVA.org

The media for the FieldBus is a shielded copper cable composed of one twisted pair and two cables for the
external power supply. The baud rate can be changed between 125k, 250k and 500kbit/s. This can be done
in two different ways. The first is simply by using the DIP switch, second is via SW configuration. There
are several different DeviceNet Scanners available on the market, both for PLC systems and for PCs.

30.6.1 DeviceNet for Pulsor Focus

DeviceNet module

Variable Limits Information

Node Address (Mac ID) 0-63

Number of nodes in a DeviceNet network | Max 63

Connection modes supported Polled I/0 Use same as in PLC
Bit strobe I/O
Change of status/ cyclic /O

Baud rate 125kbit/sec (Default)
250kbit/sec
500kbit/sec
Data to PF length 0 — 122 bytes Must be the same in PF and PLC

The data string is in PF limited to 122 bytes.
DeviceNet standard allows 255 bytes.

Data from PF length 0 — 122 bytes Must be the same in PF and PLC

The data string is in PF limited to 122 bytes.
DeviceNet standard allows 255 bytes.

Configuration

In a DeviceNet network, each node has a Mac ID (the address in the network). The Mac ID is a number
between 0 and 63. Each node’s Mac ID has to be unique, since it is used to identify the node. In a
DeviceNet network you can also set baud rate, with the following baud rates being available: 125, 250 and
500 kbit / sec. All nodes in the network have to communicate at the same baud rate.

On the Pulsor Focus DeviceNet module it is possible to set the Mac ID and baud rate using DIP switches
mounted on the module or from SW using ToolsTalk. Dip 1 and 2 are used to set the baud rate and dips 3
to 8 are used to configure the node address (Mac ID). Dip 1 is the most significant bit on the DIP switch.
See table on the next page.

The Pulsor Focus DeviceNet module is implemented in compliance with the ODVA specification for a
Communication adapter (profile no 12). It acts as a “group two only server” on the DeviceNet network.
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Hardware

LED 1: Not used

LED 2: Network status
LED 3: Module status
LED 4: Not used

O m m e On=1
Ooff =0
o |m
i 2 o4
= 7
Bauwid raie Fac ID
Function | Dip switch #
ADO 8
ADI1 7
AD2 6
AD3 5
AD4 4
ADS5 3
BD2 2
BDI1 1

Baud rate (Bit/sec) Dipl1-2

125k 00
250k 01
500k 10

Reserve (SW-setting) |11

Address |Dip3-8
0 000 000
1 000 001
2 000010
3 000011
62 111110
63 111111
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Mac ID (Node address)

If you want to set the Mac ID from ToolsTalk all DIP switches must be set to On (11 111 111).
The Mac ID cannot be changed when the power is switched on.

FieldBus connector

Connector 5-pin 5.08mm detachable screw terminal.

Pin | Color code | Description
1 Black V-

2 Blue CAN-L

3 Bare Shield

4 White CAN-H

5 Red V+

& V- and V+ must come from a fully isolated power supply. That means that the voltage
cannot have any reference to ground. This is to prevent the bus from interference caused by
ground loop problems. If V- and V+ are connected from a Pulsor Focus internal 24VDC
(screw terminal) the same connection shall only power one DeviceNet module. This means
that the DeviceNet cable connected to the Pulsor Focus must not include voltage wires.
Normally you have a central power supply that feeds all nodes in the network.

Power consumption
Current consumption at 24 VDC (V- to V+) is max 70 mA at power up and 25-30 mA continuously.

Functionality of the indication LEDs

The module is equipped with four colors LEDs, used for debugging purposes.

LED number | Function Information Condition

1 Not in use

2 Network status | Not powered / Not on line Off

2 Network status | Link OK on line. Connected | Steady green
2 Network status | Critical link failure Steady red

2 Network status | On line not connected Flashing green
2 Network status | Connection time out Flashing red
3 Module status | No Power Off

3 Module status | Unrecoverable fault Steady red

3 Module status | Minor fault Flashing red
3 Module status | Device operational Steady green
4 Not in use

Bus termination

Termination of the FieldBus requires a terminating resistor at each end of the FieldBus. These resistors
should have a value of 121 Ohm.
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EDS file

Each device on a DeviceNet network is associated with an EDS file, containing all necessary information
about the device. The network configuration program during configuration of the network uses this file.

Contact your local Atlas Copco representative for a copy of the EDS file.

File name: pf3devn.eds

Icon file

Contact you local Atlas Copco representative to get a copy of the Icon file for Pulsor Focus. This file can
be used to have a Power Focus Icon in PLC configuration SW.

File name: pf3devn.ico
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30.7 InterBus

InterBus is normally used for industrial automation applications, such as valve, sensor and I/O unit control.
InterBus is used in many different types of industry, including: Automobile Industry, Food Industry,
Building Automation, Plant Construction, Paper Converting, Wood Processing and Process Engineering.

InterBus has a user organisation called the InterBus Club. The organisation assists members on a wide
variety of matters concerning InterBus. For more information, contact the InterBus Club:
http://www.interbusclub.com

The media used by InterBus is a shielded copper cable consisting of three twisted pairs. Two of these pairs
are used for the bus connection and in the last pair only one cable is used. This cable is used to earth the
bus. The baud rate for the bus is 500 kbit/s with a total amount of data of 4096 1/O points.

The Pulsor Focus InterBus module is to be used on InterBus Remote Bus networks. In applications where
it is necessary to exchange large amounts of data and where a parallel application interface is required,
InterBus is the preferred option.

InterBus has two ways of exchanging data. One is through fast cyclical I/O data, called process data.. The
other is a somewhat slower protocol called PCP, which is mainly used for configuring and setting the
parameters of a device. The Pulsor Focus InterBus module supports up to 10 words on the bus, out of
which none, one, two or four words may be selected to act as the PCP —channel, necessary if the PCP-
protocol required.

The PCP version supported by the module is version 2.0, which is fully backwards compatible.
%) When using InterBus master boards where the PCP channel is not supported, the
maximum input and output is 20 Bytes in and 20 Bytes out.
30.7.1 InterBus for Pulsor Focus

Physical interface

Interface Description

Transmission media | InterBus two differential lines.

Topology Ring Structure.

FieldBus connectors | 9 pin male DSUB.

Cable Shielded copper cable, Three Twisted pair.

Isolation The bus is galvanically separated from the other electronics with two DC/DC Converters. Bus signals are

isolated via opto couplers.

ASICs and circuits Module is based on SUPI 3 and SRE1 chip from Phoenix Contact.
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InterBus module

Variable Limits
Node Address Auto select
Number of nodes in an InterBus network

Baud rate 500 kbit/sec
Process string length <= 20 bytes

Parameter string length (send with PCP)

122 byte — Process string length

The string length in the Pulsor Focus is limited to 122 bytes. InterBus standard
allows 512 bytes.

PCP length

0,1,2,4 Words

Parameter data index

0x6000 R/'W +1(1=0, 1, ...)
0x6040 RO+1(1=0, 1, ...)

ID code (in PLC side) PCP0=3
PCP 1 = 0xF3
PCP 2 = 0xF0
PCP 4 = 0xF1
Hardware
! o N LED 1 = RBDA
%% - LED2=TR
5 g LED 3=CC
T LED 4 =BA

BUS-IN (9-pin Dsub male)

Pin Name
Housing | PE

1 DO1

2 DIl

3 GND

4 Not used
5 Not used
6 /DO1

7 /DI1

8 Not used
9 Not used
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BUS-OUT (9-pin Dsub female)

Pin Name
Housing PE

1 DO2

2 DI2

3 GND

4 Not used
5 GND

6 /DO2

7 /DI2

8 Not used
9 RBST

%) Always connect RBST to GND if it is not the last module on the bus. If the RBST is not

connected to GND on the output connector, the Pulsor Focus InterBus module will
terminate the outgoing bus.

Functionality of the indicator LEDs

LED number | Name
1. RBDA Remote Bus DisAble | Active RED when outgoing remote bus is switched off
2. TR Transmit/Receive Active GREEN when PCP communication is carried out over the InterBus (0.6 s hold
time to be visual).
3.CC Cable Check Active GREEN if the cable connection is good and the InterBus Master is not in
4. BA Bus Active Active GREEN, is monitoring Layer 2
Icon file

Contact you local Atlas Copco representative to get a copy of the Icon file for Pulsor Focus. This file can

be used to have a Power Focus Icon in the PLC configuration SW. File name: pf3intb.ico.
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30.8 ModBusPlus
ModConnect

ModBusPlus is a local area network system designed for industrial control

and monitoring applications, developed by Modicon, Inc. The network enables programmable controllers,
host computers and other devices to communicate throughout plants and substations. ModBusPlus
transfers fast data for motor controllers, MMI, I/O units and other industrial equipment. ModBusPlus has
an international user organization called Modicon Inc.

General technical questions regarding the FieldBus should be addressed to your local ModBusPlus User
Group in the first instance.

A contact address list is available from the ModBusPlus Internet site http://www.modicon.com.

30.8.1 ModBusPlus for Pulsor Focus

Physical interface

Interface Description

Transmission media | ModBusPlus uses one differential line (RS-485 twisted pair) and shield.

Topology Token Bus Structure, virtual token ring.

FieldBus connectors | 9 pin female DSUB.

Cable Shielded copper cable, One Twisted pair.

Isolation The bus signals are separated from the other electronics with a transformer according to ModBusPlus

interface description.

ASICs and circuits Module is based on chip-set and software from Modicon Inc.

Mechanical overview

ModBusPlus module is a host device. This host device can be read and written to from another
ModBusPlus host device or controller. ModBusPlus module will not initiate any Point-to-point
communication to other nodes, it will only respond to incoming commands. It can although broadcast
Global data to all nodes on the network.

Protocol and supported functions

ModBusPlus has two ways of exchanging data. One through fast cyclic I/O data called Global data and
one through a somewhat slower ModBusPlus protocol for point-to-point parameter data transfer. The
Maximum Global Data is 32 words on the bus. The point-to-point data transfer is handled by using one of
the following ModBus functions Read holding Registers, PreSet Single Register and PreSet Multiple
Registers all 40000 registers.
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ModBusPlus module information

Variable Limits Information

Node Address 1-64 The node address cannot be changed
during operation.

Source Address 1-64 The node address cannot be changed

during operation.

Number of nodes in a ModBusPlus network

Max 32 (with repeaters 64)

Bus length

Max 2000 m with repeaters

Bus cable length

Max 500 m

Data address

40001 +1(I=0,1, ...) From PF

41025 +1(1=0,1,...) To PF

(Global Data From PF Data in the module
starts from address 40001 and Point-to-
Point Data starts immediately thereafter.
Global Data To PF data in the module
starts from address 41025 and Point-to-
Point Data starts immediately thereafter.
For example, If To PF string length is 8
bytes and To PF Global string length is 4
bytes, the Global data are mapped to
address 41025 and 41026, the point-to-
point data are mapped to address 41027
and 41028.)

This address is based on words.

Baud rate

Automatic (1Mbit/s)

Automatically set from PLC at
connection.

Data to PF total length

0 - 122 bytes

(The string length is in Pulsor Focus
limited to 122 bytes. ModBusPlus standard
allows 64 bytes global data and 250 bytes
point-to-point data.)

Must be the same in PF and PLC.

Data from PF total length

0 - 122 bytes

(The string length is in Pulsor Focus
limited to 122 bytes. ModBusPlus standard
allows 64 bytes global data and 250 bytes
point-to-point data.)

Must be the same in PF and PLC.

Global string length (To/From PF )

0 - 64 bytes

Must be the same in PF and PLC.

Host Firmware Rev. 77

Hardware

LED 1: Not used
LED 2: Error

LED 3: MBP Active
LED 4: MBP Init
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Functionality of the indication LEDs

The module is equipped with four color LEDs, used for debugging purposes. The function of the LEDs is
described in the table and figure below.

Name Color | Function
Error Red Indicates that the communication is not OK.
(LED 2) Turned Off — communication OK

MBP Active |Green |[Indicates different Node Status:

(LED 3) Flashing every 160 ms — This node works normally, receiving and passing token.
Flashing every 1 s — This node is in Monitor Offline status.

2 Flashing, off 2 s — This node is in MAC_IDLE never receiving-token status.

3 Flashing, off 1.7 s — This node is not hearing any other nodes.

4 flashing, off 1.4 s — This node has heard a valid packet that has a duplicated-node address sent from
another node on the network, using the same Node ID.

MBP Init Green | Indicates that the peer interface is initialized
(LED 4) Turned Off — peer interface is not initialized

FieldBus connectors

ModBusPlus recommends the use of a 9 pin female D-sub connector. Depending on the protection class
and type of application, other connector designs may also be used.

Connector 9-pin female DSUB

Pin | Name

1 Cable shielding
2 Line-B

3 Line-A

4 PE

Node address

Node address is set with the first DIP switch on the FieldBus module, allowing address settings from 1-64
in binary format. If the set node address is from SW1, ModBusPlus takes SW node address regardless of
hardware switch position.

1(MSB) |2 3 4 5 6 (LSB) | Function

ON ON |ON |[ON |ON |ON Node address set to 1
ON ON |ON |[ON |ON |OFF Node address set to 2
ON ON |ON |ON |OFF |ON Node address set to 3
OFF OFF | OFF |OFF |OFF |ON Node address set to 63
OFF OFF |OFF |OFF |OFF |OFF Node address set to 64

Q'.i) The Node address cannot be changed during operation.
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Source address

Source address is set using the second dip switch (the one close to LED) on the FieldBus module, this
enables address settings from 1-64 in binary format. If the set source address is from SW2, ModBusPlus
takes SW source address regardless of hardware switch position.

1(MSB) |2 3 4 5 6 (LSB) | Function

ON ON |ON |ON |ON [ON Source address set to 1
ON ON |[ON |ON |ON |OFF Source address set to 2
ON ON |[ON |ON |OFF |ON Source address set to 3
OFF OFF |OFF |OFF |OFF |ON Source address set to 63
OFF OFF | OFF |OFF |OFF |OFF Source address set to 64

@ The source address cannot be changed during operation.

Icon file

It is not necessary for ModBusPlus to install a special file to recognize our product and it does not support

icon files.
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30.9 EtherNet Ether\z(/IP

Ethernet is one of the most popular network technologies in use today. The major reasons for the
popularity are a suitable mix of speed, cost and ease of installation. These benefits, the market acceptance,
and the possibility to support, more or less, any non-real-time critical protocol, makes the Ethernet an
ideal networking technology for most systems.

More information, as well as links can be found at the web site www.iaona-eu.com.

30.9.1 EtherNet for Pulsor Focus

Hardware

The module is based on a high performance CPU operating at 66 MHz. It features SMB RAM and 2 MB
FLASH.

Supported FieldBus Protocols
ModBus/TCP

The module supports the ModBus/TCP protocol and is conform to the ModBus/TCP specification 1.0.
More information about the ModBus/TCP protocol can be found at
http://www.modicon.com/openmbus/index.html.

EtherNet/IP

The module supports the Ethernet protocol.

EtherNet/IP is based on the control and information protocol, CIP, which is also the framework for both
DeviceNet and ControlNet, to carry and exchange data between nodes. To be consistent with the other
AnyBus-S modules that is based on the CIP, i.e., DeviceNet and ControlNet, the same vendor specific
objects are being implemented, together with new objects for servicing and monitoring the IT
functionality.

EtherNet module

Variable Limits Information
IP address Do not configure the module to use any of them Devices on an EtherNet network are not
0.X.X.X allowed to be configured to the IP
127 x.X.x addresses listed in left column
x.X.x.0
X.X.X.255
ModBus/TCP Data address 000h+1(I=0,1,...) From PF This address is based on words.

400h+1(I1=0,1, ...) To PF

The data length is in PF limited to 122 bytes.
ModBus/TCP and EtherNet/IP standard allows
1024 bytes data.

0000h+1(I=0,1,...) From PF This address is based on Bits
4000h +1(1=0,1,...) To PF

The data length is in PF limited to 122 bytes.
ModBus/TCP and EtherNet/IP standard allows

1024 bytes data.
EtherNet/IP Assembly Instance | Input 100, output 150, configuration 5 and size =0 | This is used to configure a EtherNet/IP
module
Data to PF total length 0 - 122 bytes Must be the same in PF and PLC.

The data length is in PF limited to 122 bytes.
ModBus/TCP and EtherNet/IP standard allows
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Variable Limits Information
1024 bytes data.
Data from PF total length 0 - 122 bytes Must be the same in PF and PLC.

The data length is in PF limited to 122 bytes.
ModBus/TCP and EtherNet/IP standard allows
1024 bytes data.

FieldBus connectors

The module uses standard EtherNet connector RJ45.

The module uses twisted-pair cables, and no external termination is required.

RJ45 (Standard)

Pin | Signal

TD+

TD-

RD+

Termination

Termination

RD-

Termination

Termination

RN || W[N|—

Status indicators

The module has four status LEDs.

LED State Summary Description
Led I — Link Steady Off Not connected Module is not connected to EtherNet
Steady Green Connected Module is connected to EtherNet
Led 2 -Module Status Steady Off No power No power applied to the module
Steady Green Device operational Module is operating correctly
Flashing Green Standby The module has not been configured
Flashing Red Minor fault A minor recoverable fault has been detected
Steady Red Major fault A major internal error has been detected
Flashing Green/Red | Self-test The module is performing a power on self test
Led 3 - Network Status | Steady Off No power or no IP Module has no power or no IP address
address
Steady Green Connected Module has at least one EtherNet/IP connection
Flashing Green No connections There are no EtherNet/IP connections established
Flashing Red Connection timeout One or more of the connections in which this module
is the target has timed out. This state is only left if all
timed out connections are re-established or if the
module is reset
Steady Red Duplicate IP Module has detected that its IP address is already in
use.
Flashing Green/Red | Self-test Module performing a power on self-test.
LED 4 — Activity Flashing Green Active Flashes each time a packet is received or transmitted
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30.10 Profinet

The embedded Profinet interface is a complete Profinet solution for a Profinet IO device. All analogue and
digital components that are needed for a complete Profinet 1O interface with soft-real time (RT) are
mounted on the module. The module is based on the Siemens Profinet I/O software technology.

The Profinet module works as an I/O-Device on the Profinet network. The module supports up to 512
bytes of 10 for both Input and Output data. The module baud rate is 100Mbit/s (full duplex). The IP-
address can be configured either via DHCP (BootP) or DCP. Three diagnostic LEDs continuously indicate
the actual Profinet status and eventually error messages. The module also supports the normal Profinet

Alarm functionality. In the standard version the module uses a normal RJ45 connector for the bus

connection.

Features

= Upto 64 slots/ 1 sub slot

= Up to 1024 bytes cyclical I/O (512 input & 512 output)

= 2 ms cycle time

Indicators
Led Indication State Description
1 Link/Activity Green Link established
Green flashing Receiving/Transmitting data
Off No link or power off
2 Communication Status | Green Online, Run
Connection with IO Controller established
10 Controller is in Run state
Green, 1 flash Online, Stop
Connection with IO Controller established
10 Controller in Stop state
Off Offline
- No connection with IO Controller
3 Module Status Green Initialized, no error
Green, 1 flash Diagnostic data available
Green, 2 flashes | Blink, Used by an engineering tool to identify the fieldbus module
Red, 1 flash Configuration Error
Too many modules/sub modules
/O size derived from IO controller configuration is too large
Configuration mismatch (no module, wrong module)
Red, 3 flashes No device name or no IP address assigned
Red, 4 flashes Internal error
Off No power or not initialized
4 - - -
GSD

On Profinet, the characteristic of a device is stored in an XML data file. This file, referred to as the “GSD”

— file is used by Profibus configuration tool when setting up the network.
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Connector

Connector RJ45 standard Ethernet connector is used.
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Troubleshooting

Use the following table to get possible solutions to problems that may arise when using the Pulsor C

system.

Symptom

Possible problem

Solution

The tool is weak and the pulse frequency
is higher than normal, many more pulses
than usual are needed to reach the target.

Not enough oil in the pulse unit.

Fill the pulse unit with more oil.”

The tool is weak, the pulse frequency
normal or lower.

Tool engine is defect.

Service tool.

133

Air pressure low.

Feed the Pulsor system (Tool Control
Box) with the correct air pressure.

133

Pset pressure too low

Increase Pset pressure.*

Large torque spread, first pulses high.

Pset pressure too high.

Lower Pset pressure.” This will
ensure the torque is increased in
smaller steps.

Tool size too large for application.

Adjust the trim valve on the air outlet
of the tool clockwise. This will reduce
air flow, preventing overshoots in the
first pulses while still maintaining
much of the tool performance later in
the tightening.

113

«

Use a smaller tool.

Invalid torque and/or angle values.

The tool spins because of lack of oil.

Fill the pulse unit with more oil."

Soft joint, lower end of tools torque range.

Try reducing Pset pressure, otherwise
smaller tool model may be needed.

31.1

Tips and tricks

Very hard joints: In order to reduce the force in the first pulses, the rundown speed must be lowered. This
can be done by reducing the air pressure. If the Pulsor Fixed strategy is used, this will also lower the
performance of the tool. In this case the method can not be used if the resulting final torque is too low.

* See tools PI for detailed instructions.

** Change these parameters in the Control Parameters tab in the Pset window if Tool Setup is already finished, or
press Advanced Settings if performing Tool Setup from ToolsTalk Pulsor.
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Abbreviation | Description

R_ The centre line

Y The mean

? The mean of the average
<==> Arrow (button)

c Sigma (standard deviation)
o Alpha (often a symbol for angle)
n Mu (the values of the mean)
A Ampere

AC Alternating Current

ACK Acknowledged

Admin Administration

CAN Controller area network
CcC Control card

CCW Counter-clockwise

CD Compact disc

Ch Channel

CL Clear (button)

Config Configuration

Ccw Clockwise

DC Direct Current

Deg Degrees

Digln Digital input

DSP Digital signal processor
ft.Ib Foot pound

GFI Ground Fault Interrupter
HW Hardware

Hz Hertz (unit of frequency)
1/0 Input/output

ID Identification

in.lb Inches pound

kPa kilo Pascal

kpond/cm? meter*kg per second’ per square cm
LCD Liquid Crystal Display
LED Light Emitting Diode
LCK Tool Locked

MC Motor card

n Number (of values)

Nm Newton meter

No. Number

NOK Not approved (tightenings)
nxOK Number of approved (tightenings)
OK Approved (tightenings)

PF Pulsor Focus
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Abbreviation | Description

PFNR Pulsor Focus Not Ready (PF Not Ready)
PI Product Information

PLC Programmable Logic Controller
PROG Program (button)

Pset Parameter set

PSI Pound per square inch

R chart Range chart

RAM Random Access Memory
RAS Remote Access Server

RBU Rapid Backup memory

rpm Revolutions per minute

RS232 Serial communication link

RT Relative Torque

SPC Statistic Parameter Control
STAT Statistic (button)

SW Software

TCB Tool Control Box

TLU Tool Locked Unconditionally
TNR Tool Not Ready

Tq Torque

TTP ToolsTalk Pulsor (SW)

UCL Upper control limit

A% Volt

VIN Vehicle Identification Number
X-bar The mean value

X-bar-bar The average of mean values

z subgroup size, group size
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33  General safety instructions for Pulsor
Focus unit

Read and understand all instructions. Failure to follow all the instructions listed below may result in
electric shock, fire and/or serious personal injury.

All locally legislated safety rules with regard to installation, operation and maintenance must be respected
at all times. Refer installation and servicing to qualified personnel only.

33.1 Work area

Keep your work area clean and well lit. Cluttered benches and dark areas invite accidents.

Do not operate power tools in explosive atmospheres, such as in the presence of flammable liquids, gases,
or dust. Power tools create sparks, which may ignite dust or fumes.

Keep bystanders, children, and visitors away while operating a power tool. Distractions may cause you to
lose control.

33.2 Electrical safety

Earthed tools must be plugged into an outlet that has been properly installed and earthed in compliance
with all relevant codes and ordinances. Never remove the earthing prong or modify the plug in any way.
Do not use any adapter plugs. Check with a qualified electrician if you are in any doubt as to whether the
outlet is properly earthed. Should the tools suffer electronic malfunction or breakdown, earthing provides
a low resistance path to carry electricity away from the user. Applicable only to Class I (earthed) tools.

'gj This apparatus must be earthed.

A Pulsor Focus unit may not be supplied with a galvanically isolated voltage as this would inhibit the
function of the Ground Fault Interrupter (GFI). The test button on the GFI also activates the GFI in
instances where a Pulsor Focus unit is equipped with an isolated transformer. Test the earth fault protector
by pressing the test button located on the rear panel of the Pulsor Focus unit.

Test the earth protector every month by pressing the test button. Should the earth fault protector
disconnect the system, be sure to find the primary reason before you resume operation.

Avoid body contact with grounded surfaces such as pipes, radiators, ranges and refrigerators. There is an
increased risk of electric shock if your body is grounded.

Don't expose power tools to rain or wet conditions. Water entering a power tool will increase the risk of
electric shock. This instruction does not apply to tools classified as watertight or splash proof.

For minimum electrical interference, place the instrument far away from possible sources of electrical
noise, e.g. arc welding equipment etc.

Do not abuse the cord. Never use the cord to carry the tools or pull the plug from an outlet. Keep cord
away from heat, oil, sharp edges or moving parts. Replace damaged cords immediately. Damaged cords
increase the risk of electric shock.

33.3 Personal safety

Stay alert, watch what you are doing and use common sense when operating a power tool. Do not use tool
while tired or under the influence of drugs, alcohol, or medication. A momentary lapse in concentration
whilst operating power tools may result in serious personal injury.

Dress properly. Do not wear loose clothing or jewellery. Tie long hair back. Keep your hair, clothing, and
gloves away from moving parts. Loose clothes, jewellery, or long hair can be caught in moving parts.
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Avoid accidental starting. Be sure switches are in the off position before plugging in. Carrying tools with
your finger on the switch or plugging in tools that have the switch set to on invite accidents.

Remove adjusting keys or switches before turning the tool on. A wrench or a key that is left attached to a
rotating part of the tool may result in personal injury.

Do not overreach. Keep proper footing and balance at all times. Proper footing and balance enables better
control of the tool in unexpected situations.

Use clamps or other practical means to secure and support the work piece to a stable platform. Holding the
work by hand or against your body is unstable and may lead to loss of control.

Do not force the tool. Use the correct Atlas Copco tool for your application. The correct tool will do the
Job better and safer at the rate for which it is designed.

Do not use tool if switch does not work. Any tool that cannot be controlled by the switch is dangerous and
must be repaired.

Disconnect the plug from the power source before making any adjustments, changing accessories, or
storing the tool. The mains plug is considered to be a disconnecting device. Disconnect the tool from the
mains by pulling the plug from the socket in order to cut the power.

Store tools out of reach of children and other untrained persons when not in use. Tools are dangerous in
the hands of untrained users.

Check for misalignment or binding of moving parts, damage, and any other condition that may affect tool
operation. If damaged, have the tool serviced before using. Poorly maintained tools cause many accidents.

Only use accessories that are recommended by the manufacturer for your model. Accessories that may be
suitable for one tool may become hazardous when used on another tool.

33.4 Service

Tools should only be serviced by qualified repair personnel. Service or maintenance performed by
unqualified personnel could expose users to serious personal injury.

When servicing a tool, only use original replacement parts. Use of unauthorized parts or failure to follow
Maintenance Instructions may create a result in electric shock or personal injury.

ij There is a danger of explosion if batteries are incorrectly replaced. Replace only with the
same or equivalent type recommended by the equipment manufacturer. Discard used
batteries in accordance with manufacturer's instructions.
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I XXXXX

Atlas Copeo
—A

Atlas Copco Tools AB
STOCKHOLM-SHEDEN -
Mode in Sweden QQQQ
Tgpe

Art.
no.

Ser.
no.

4222 0367 01

90-120, 180-240 VAC ~~
300 W 50 - 60 Hz

DUTY CYCLE 1/10 Max.amb temperature 40°C (104°F)

ETLLISTED
CONFORMS T0 UL STD
€ b ANSI/UL 508C-2000
e\ B B s CERTIFIED TO
ST CAN/CSA STD £22.2 NO.1495
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34

EC declaration of conformity

EC DECLARATION OF CONFORMITY
DECLARATION DE CONFORMITE CE
EG KONFORMITATSERKLARUNG

Altlas Copco

q3

EG KONFORMITEITSVERKLARING

EYPQMAIKHZ KOINOTHTAZ

DECLARACION DE CONFORMIDAD CE
DECLARACAO DE CONFORMIDADE CE
DICHIARAZIONE DI CONFORMITA CE

EF OVERENSSTEMMELSESERKLAERING
EF ERKLARING OM OVERENSSTEMMELSE
EY:N VAATIMUSTENMUKAISUUSILMOITUS
AHAQZH ZYMMOP®QZHZ ZE OAHIIA THX

EG-DEKLARATION OM OVERENSSTAMMELSE

We Atlas Copco Tools AB — STOCKHOLM SWEDEN declare under our sole re-
sponsibility that the product: to which this declaration relates, is in conformity with
the following standards or standardized documents:
EN 50081-1, EN 50144 -1,EN 50144 2 2 EN 61000 -3-2, EN 61000 -3-3,
EN 61000 -6-2 in with 73/23/EEC,
93/68/EEC.

Nous Atlas Copco Tools AB - STOCKHOLM SWEDEN déclarons sous notre re-
sponsabilité exclusive que ce produit: que concerne cette déclaration, est en con-
formité avec les normes ou documents normalisés suivant:

EN 50081-1, EN 50144 -1,EN 50144 -2-2, EN 61000 -3-2, EN 61000 -3-3,

EN 61000 -6-2 conforme aux

reglementations 89/336/EEC, 73/23/EEC, 93/68/EEC.

Wir Atlas Copco Tools AB — STOCKHOLM SWEDEN erkléaren hiermit in alleini-
ger Verantwortung, daB das Produkt auf das sich diese Erklarung bezieht, mit fol-
gende Normen oder r D
EN 50081-1, EN 50144 -1,EN 50144 -2-2, EN 61000 -3-2, EN 61000 -3-3,
EN 61000 -6-2 gemaf den
der Richlinien

, 73/23/EEC, 93/68/EEC.

Nosotros Atlas Copco Tools AB - STOCKHOLM SWEDEN declaramos bajo nu-
estra sola responsabilidad que el producto a que se refiere esta declaracién, es
conforme con las normas o documentos normalizados siguientes:
EN 50081-1, EN 50144 -1,EN 50144 -2-2, EN 61000 -3-2, EN 61000 -3-3,
EN 61000 -6-2 de acuerdo con las regulaciones 89/336/EEC, 73/23/EEC,
93/68/EEC.

Nos Atlas Copco Tools AB - STOCKHOLM SWEDEN declaramos sob nossa ex-
clusiva responsabilidade que o produto a que se refere esta declaragdo esta em
conformidade com as seguintes normas ou documentos normativos:
EN 50081-1, EN 50144 -1,EN 50144 -2-2, EN 61000 -3-2, EN 61000 -3-3,
EN 61000 -6-2 conforme as disposicdes das directivas 89/336/EEC,
73/23/EEC, 93/68/EEC.

Noi Atlas Copco Tools AB — STOCKHOLM SWEDEN dichiariamo sotto nostra
unica responsabilita che il prodotto cui questa dichiarazione si riferisce, & confor-
me alla seguenti normative e ai relativi documenti:

EN 50081-1, EN 50144 -1,EN 50144 -2-2, EN 61000 -3-2, EN 61000 -3-3,

EN 61000 -6-2 in base alle i delle direttive

73/23/EEC, 93/68/EEC.

Wij Atlas Copco Tools AB — STOCKHOLM SWEDEN verklaren onder onze ex-

clusieve verantwoordelijkheid dat het produkt waarop deze verklaring betrekking

heeft, in overeenstemming aan volgende normen of normatieve dokumenten:
EN 50081-1, EN 50144 -1,EN 50144 -2-2, EN 61000 -3-2, EN 61000 -3-3,
EN 61000 -6-2 overeenkomstig de bepalingen van de richtlijnen 89/336/EEC,
73/23/EEC, 93/68/EEC.

Vi Atlas Copco Tools AB -~ STOCKHOLM SWEDEN erklzerer under eget ansvar,
at produktet hvortil denne erkleering relaterer sig, er i overensstemmelse med
folgende normer eller normative dokumenter:
EN50081-1, EN 50144 -1,EN 50144 -2-2, EN 61000 -3-2, EN 61000 -3-3,
EN 61000 -6-2 i henhold til ,
73/23/EEC, 93/68/EEC.

Vi Atlas Copco Tools AB — STOCKHOLM SWEDEN erkleerer herved under vart
fulle ansvar at produkten, som denne erklzeringen gjelder for, er i overensstem-
melse med felgende standarder eller standard-dokument
EN S0081-1, EN 50144 -1.EN 50144 22, EN 61000 -
EN 61000 -6-2 i samsvar me
reguleringer 89/336/EEC, 73/23/EEC 93/68/EEC,

2, EN 61000 -3-3,

Me Atlas Copco Tools AB — STOCKHOLM SWEDEN vakuutamme olevamme

Epeig n Atlas Copco Tools AB — STOCKHOLM SWEDEN &nAwvoupe
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AN CULOP@WAN LiE TIG QNAITHTELG TOUG KAWowlyBowa N KATAOKEUAOTIKEG
OUOTAGELS:
EN 50081-1, EN 50144 -1,EN 50144 -2-2, EN 61000 -3-2, EN 61000 -3-3,
EN 61000 -6-2 kaTa TI SIATAXELG TOU KAUOUIOGU TG Kolung Ayopag
89/336/EEC, 73/23/EEC, 93/68/EEC.

ViAtlas Copco Tools AB - STOCKHOLM SWEDEN forklarar harmed pavartful-
la ansvar att for vilken denna galler, med
féljande normer och dokument:

EN 50081-1, EN 50144 -1,EN 50144 -2-2, EN 61000 -3-2, EN 61000 3 -3,

EN 61000 -6-2 enligt i riktlinjerna

93/68/EEC.

Type / Type / Typ / Tipo /
Tipo / Tipo /Type / Type /
Type / Tyyppi / Turtog /
Tvp

Name of and position of issuer / No Name und Position des Erstellers /
Nombre y cargo del expedidor / Nome e cargo do emissor / Nome e posizione
del dichiarante / Naam en funktie van de uitgever / Udsteder, navn og stilling /
Utsteders navn og stilling / llmoituksen antajan nimi ja asema / Ovoua kat 8éon
&kdotn / Utfédrdarens namn och befattning

Hakan Séderstrém, General Manager

Signature of issuer / Signature de I'émetteur / Unterschrift des Erstellers /
Firma del expedidor / Assinatura do emissor / Firma del dichiarante /
Handtekening van de uitgever / Udsteder, underskrift / Utsteders signatur /
limoituksen antajan allekirjoitus / Y toypagn exk561n / Utférdarens
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