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Section 1 - Introduction

1.1 Summary

ICS software is available in four different configurations, providing different levels of
product features and functionality. All communication from a controller to the ICS
software occurs via Ethernet. The four configurations of ICS are as follows:

1. ICS Connect
2. ICS Network
3. ICS MultiSync
4. ICS Enterprise

This document will only detail the scope of functionality for the ICS software products and
will not detail changes required to any of the IC family of controllers or the interface
required to communicate.

ICS software is designed to provide a programming interface and archival functionality to
extend the functionality of the IC1D and IC1M controllers. Each version of ICS is
designed to satisfy a specific customer environment. Unless otherwise noted, the
controllers have all functionality within their operating software. Functionality is restricted
via the version of ICS software used to interface with the controller. Once a controller has
been programmed, ICS can be disconnected and the controller will run independently.

The software distinguishes between data that has come from the local/database
(historical data) or from a controller (live data) or from an Archived data base. You can
switch between Database, Network (live) and Archive modes via the appropriate buttons
on the Main toolbar.

All versions of ICS use a license mechanism to restrict the number of computers on
which the software can be installed. All ICS software packages require registration of the
software with Ingersoll-Rand within a period of 30 days. If the software is not registered
within this time frame, it is automatically disabled. Unregistered software has a
mechanism to warn you upon boot-up that it is unregistered and the numbers of days
remaining until the software is disabled. To register your software, please follow the
directions contained in the ICS software packaging or see section 1.5 in this manual.

1.1.1 ICS Connect

The ICS Connect software is the most basic method of programming, viewing, and
recording data for the IC1D and IC1M controllers. This software is the basic package for
an IC1M controller and, as such, only provides for basic programming. This software is
capable of connecting directly to only one controller at a time (not via network), although

Page 1 © Ingersoll-Rand Company 2005
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program parameters sets for many machines may be stored on the PC. This product
should be installed on a laptop computer.

1.1.2 ICS Network

The ICS Network software is designed for programming, viewing and recording data
from IC1D and IC1M controllers over an Ethernet network. This software provides
additional functionality that is not accessible through the IC1D display or available
through the IC Connect software package. This software is capable of connecting directly
to one or more controllers at a time (either direct connect or via network). ICS Network
may be installed on a laptop or desktop computer. License software or hardware limits
the number of controllers to which this software can connect.

1.1.3 ICS MultiSync

The ICS MultiSync software is designed to setup two or more controllers in powerhead
operation. This software is able to manage a powerhead with up to 40 spindles and
operate a maximum of 100 spindles (up to 50 powerheads). Once a powerhead is
programmed, it can operate without the ICS MultiSync software connected.

The ICS MultiSync software facilitates programming of all tightening strategies.
Additionally, all operations unique to powerhead -- such as fault backout, final fault
backout, synchronization, and bypass -- are programmable. The software is capable of
collecting, organizing, and archiving EOR (End of Run) data from all spindles (SQL Data
base required). License software or hardware limits the number of controllers to which
this software can be connected.

1.1.4 ICS Enterprise

The ICS Enterprise software is run on a PC or server connected via a network (Ethernet)
to one or more controllers. In addition to providing comprehensive remote programming
and viewing of controllers, this software provides data archiving and statistical analysis
functions.

This software can be connected to a maximum of 500 controllers (IC1D and IC1M) of any
mix. ICS Enterprise software can communicate with controllers running in powerhead
mode, as well as those running in single spindle operation. License software limits the
number of controllers to which this software can be connected. All data archived via ICS
Enterprise is saved into a central database. Multiple users can access the data in the
central database by installing a version of ICS Network on their local PC.

1.2 System Requirements

The minimum system requirements for ICS Connect Software are as follows:
* Windows NT or XP operating system only

* CD-ROM drive

e 128MB RAM

e Pentium lll class processor

© Ingersoll-Rand Company 2005 Page 2
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e Ethernet 10/100 Base T
* 100 MB of free disk space (2GB recommended)
e 800 X 600 screen resolution

The minimum system requirements for the ICS Network, MultiSync, and Enterprise
Software packages are as follows:

* Windows 2000 or XP operating system

e CD-ROM Drive

e 256 MB RAM

* Pentium 4 Class Processor

* Ethernet 10/100 Base T

* MS SQL Server required for Archiving & Monitoring Functions
e 100 MB of free disk space (2GB recommended)

* 1024 X 768 screen resolution

1.3 Installing ICS Software

To install the software, insert the CD in the computer’s CD-ROM drive. Once launched
follow the instructions in the Installation Wizard. If the Installation Wizard does not launch
automatically, perform the following steps:

1. Double click on the My Computer icon found on the Windows desktop.
2.  Double click on the CD Drive containg the ICS CD.

3. Double click the setup.exe file.

4.  Follow the install instructions.

1.4 Launching ICS Software

To launch the ICS software, double click on the ICS icon on your desktop or select it from
Windows Start, Programs menu.

ICS Log in Ed

User Name supervisor
Password HHTTH
Ok ] [ Default ] [ Change Password

Figure 1 —ICS Log In Screen
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On the Log In screen, enter the User Name and Password. The default User Name is
supervisor and the default Password is sollinger. In order to keep access to the ICS
software secure, the password for the supervisor user should be changed to something
other than this default value. See section 3.1 for more information on how to set up user
names and passwords.

1.5 Registering Your ICS Software

Once installed, your ICS software will run for 30 days in a trial mode until a software
license is obtained. You must obtain a license within 30 days or the software will be
disabled until licensed. To obtain a license, follow the instructions below.

1.5.1 Obtaining a Software License

ICS Network (NP), ICS Enterprise (NPA), and ICS MultiSync (PP) software must be
licensed for use beyond the 30-day trial period. After installing the software, please follow
the instructions below to register your software.

1. Send an E-mail to ics_registration@irco.com with the Subject line "ICS License
request” and the following information in the main body:

a. Name.

b. Title.

c. Company.

d. Location (City/State/Country).

e. Return E-mail address.

f.  Hard Drive serial number where the software is loaded (see instructions

below).
Order number used to purchase the software.
h. Distributor/Ingersoll-Rand location where the software was purchased.

i.  Estimated number of DC tool controllers (Ingersoll-Rand and others) being
used in the facility.

j-  Indicate if you would like to receive a quarterly electronic newsletter with
information about product releases, software updates, company news and
fastening tips from Ingersoll-Rand.

2. A software License file will be sent to you within 24 hours of your request.

© Ingersoll-Rand Company 2005 Page 4
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1.5.2 Obtaining the Hard Drive Serial Number
On the ICS software's Main screen, navigate to the Help/About ICS menu selection. A
float box will be displayed as shown below:

About ICS

Ingersoll-Rand

Inzight Contraol Software Verzion 1.1.10
Erglizh Resource Version 1.1.9
Commaon Resource Version 1.1.4

,—‘ Recordset Version 1.1 4
a,m" Communication Module Version 1.1.5
Databaze \ersion 1.1.6
Erglizh Help File Version 1.1 .4

Copyright (C) 2005 Ingersoll-Rand Corporation &)1 Right o
Reserved.

b

Warning: This computer program is protectad by copyright laws and

international treaty. Unauthorized reproduction or distribution of this
.E program, or any part of it may result in severe civil and criminal

penalies and will be prosecuted to the maximum extent possible under

This product is licensed to:

I R
' ' f—— Number of Controllers 500
Mumber of Corfigs 256 Serial Number
Expiry Date 1273172200 will he here
Hard drive Mumber C::j
(112 Ingersoll Rand

| Close

Figure 2 — About ICS Screen

1.5.3 Installing License File

Once the License file has been received, save it to your computer's local hard-drive
directory where the ICS application software is stored.

Launch the ICS software (icon on the computer's desktop). You will see the screen
shown in Figure 3. Click on the Select File button and you will see a screen as shown in
Figure 4. Browse to the location where you saved the license file, select it and click the
Open button.
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Li -
ICS Application 30-Days evaluation E|

Thank %ou For using Insight Control Sottware application

'm This product is not free. F you cortinue wsing & beyond the 30-day Il
evaiLsion pariod, you must purchase s license |

Dranie remsning before svalualion - 30

| aeiact file | EIE;:II'I‘I‘IIl;E.l I Exk

Figure 3 -- Evaluation Sreen

=Pt i
Lock e | I3 V.06 & T,. ‘E'
Y Eltrstrsia
‘} Trest ity
My Becert | |IBITRICSInst aller
Drocuments Pekoasciiotes
e 1489 SCP-0001
Lﬁ o) satup
Dieskiop P 5atup
B |
My Documerts
My Compuber
e -
- E Filez of fype 2l Files"") - [ Concel |
Py Metwiork [ Open sz pead-only
LB - i

Figure 4 -- Open File

1.5.4 Upgrading the Software License
If you ever need to upgrate the software, a new license must be sent to you. You load this
license onto the ICS computer's hard Drive and follow the steps below:

1. Navigate to the 'ICS/Upgrade License' menu selection and a Verify float box is
displayed.

Depress the Yes button and an Open float box is displayed.

Navigate to the hard-drive location where the license upgrade is stored.

Select the license.

Click the Open button and another Verify float box is displayed.

Click the OK button to confirm.

o gk D
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1.6 General Software Design

Although the ICS Graphical User Interface (GUI) does not mimic that on the IC1D,
wherever possible the layout of functions is such that those familiar with the controller will
find features and functions in logical corresponding locations.

Each functional “Work Screen” is presented in its own window and these windows can be
stacked or tiled across the working area. Multiple copies of the same "Work Screen" type
may be displayed with differing data.

The software is designed to accommodate a minimum screen resolution of 1024 X 768
but upon launch, it expands to accommodate the full screen regardless of resolution.

1.7 Communications Session Setup

All versions of ICS use Ethernet as their only form of communication to and from the
controllers. Once an ICS program is launched, it queries the network for controllers. The
controllers respond with information identifying their type and other applicable network
information. Once ICS has identified a controller, it becomes available to you for
selection.

In order for ICS to communicate with the controllers, the IP address on the controller
must be compatible with the IP address on the PC with the ICS software. When you first
receive the controller the default IP is 192.168.4.4. If you have an IC1D controller the IP
address can be changed via the Setup, Ethernet Setup screen (See the controller User’s
Manual for more information). For ICS to communicate with the controller, the IP address
of the PC must be within the same subnet mask as the controller. For an IC1M controller,
you first need to connect directly to the controller via ICS before the IP address can be
changed from its default value.

Page 7 © Ingersoll-Rand Company 2005
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1.7.1 Connecting ICS to a Controller with a Default IP Set
To connect ICS to a controller with a default IP set:

1. From the Start menu on the PC, select Settings and then Network Connections
or My Network Places (depending on screen display).

El Programs 3
.

L Favarites »

L; Dacuments 3

E Settings

s

w ) e
Search 3

bl QA [y

%\ "4y Printers and Faxes

£ Q Help and Support L Taskbar and Start Menu

& 3 Run...

w

=

d ! Undock Computer

L

= @ Shut Down, ..

2. Right click on the Ethernet connection that will be used to communicate with the
controller and select Properties. The following screen will appear:

- Local Area Connection  Properties E|r5_?|

General | Authentication | Advanced

Connect using:

| BB 3Com 0570 Inteqrated Fast Ethernet Contraller (303060 |

This connection uses the following items:

.@ File: and Printer Sharing for Microsoft Metworks ~
4= 005 Packet Scheduler
Internet Protacal [TCF/IP)

A
< b3
Description

Transrission Contral Pratocol/Intemet Protocal. The default
wide area network protocol that provides communication
across diverse interconnected networks.

Show icon in notification area when connected
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3. Scroll down and select the item Internet Protocol (TCP/IP), then click on the
properties button. The following screen will appear:

Internet Protocol (TCP/IP) Properfies E]@
General
fou can get P settings assigned automatically if pour netwark supports

thiz capability. Otherwise, you need ta ask. your network. administiator for
the appropriate [P settings,

() Obtain an |P address automatically

() Uze the following IP address:

IP address: 1592 168 . 4 100
Subnet mask: 288 .85 . 0

Default gateway:

() Use the follawing DMS server addresses:
Prefered DNS server: 0082 . 4 16
Altermate ONS server: o082 . 4 .18

4. Select the option Use the following IP address, then enter an IP address of
192.168.4.100 and a subnet mask of 255.255.255.0

5. Select OK on this screen and then OK on the next screen.
6. You should now launch ICS and be able to connect to a controller.

1.8 ICS Operational Modes

As discussed earlier, the ICS software can view and save data in three different operating
modes. You can select between these modes by selecting the appropriate mode button
on the tool bar or click on an option in the Data Source menu. These three modes are
Network (Live), Database (Local) and Archive.

1.8.1 Working in Network (Live) Mode

This is the default mode of operation. When you are operating in this mode, you are
viewing (live) data from the controller to which you are connected. At the top of the work
sub screen, the Source indicator will display the text “Network”. In addition, the
Controller ID drop box will be populated with all detected controllers on the network. To
connect with a controller and see the current settings/data, first select the desired
controller from the Controller ID drop box. Next select the desired spindle (always 1) and
then (if appropriate) select the configuration. Once this is complete, the appropriate data
is read from the controller and displayed. The data, once displayed, can either be saved
to the local drive (via the save command) for later inspection or edited and sent back to
the controller (via the send button on the tool bar). The data can be refreshed at any time
via the refresh button.

Page 9 © Ingersoll-Rand Company 2005
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1.8.2 Working in Database (Local) Mode

The database mode is used to view data files that have previously been saved to the
local PC hard drive. Click on the Database button in the Main toolbar to switch to
database mode. To view a set, select the controller from the Controller ID drop box, the
spindle from the Spindle drop box, and the Data Set desired from the Date Time stamp.

1.8.3 Working in Archive Mode

The Archive Mode is used to view Data files that have been previously saved
automatically to the SQL database. Click on the Archive button in the Main toolbar to
switch to Archive Mode. At the top of the work sub screen, the Source indicator displays
the text Archived DB. To view a Data Set, select the controller from the Controller ID
drop box, the spindle from the Spindle drop box, and the Data Set desired from the Date
Time stamp.

NOTE: Archive mode is only available in the MultiSync and Enterprise versions of
ICS software. The ICS computer must be connected to a SQL database.

© Ingersoll-Rand Company 2005 Page 10
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Section 2 - General Screen Layout

2.1 ICS Screen Components

The ICS software program window consists of the following components:
e Title Bar

¢ Menu Bar

* Main Tool Bar

*  Work Space

* Message Window

e Communication Tool Bar

e Status Bar

3] Insight Control Software

File Run Setup Status  Stabistics Diagnostic IS5 DataSource Wiew Window Help
O x @R+ &+ & & D
K View Cycle Log - 2 - 192.168.4.4[222:0] BEE .
™ Title Bar
Cortroler I [192168441222z00 =] soede 1 |3 | 2 o | (@
M enu Date-Time Stamp| - Source. INemork \
Bar crnle S e
Cycle No | Powerhead cycle Mo | Pomerhead Mo | Spindl... | Configuratio™Nagtep .. | DaterTime of Cycle | OWME Wea
0 0 25085 1 62 0 0120197602326
1D|:|41m? 1043147135 13011'] 22 352; : 1273141968 19.01 02 = bmmunication
0 1043038576 0 i 0 0
1041343 . i 0 i 0 o Tool Bar
o 0 ] i 0 0 12m31/196319
1 1] o o ] o o 20311962 19.00:
Main o 0 o i 0 0 :m:ﬂgsglgmm
Tool
Bar
/!LJ
__ Select Colournz_ | i
Filer Criteria fea s L. Database
Configuration [ Termestsus [ = SD Code # [ — Tool Bar
Graphics‘ Overall statuss lﬁ Angle stalus [ﬁ
Screen f Step # ,7 GradientfSlope status r—_] ] |
i/
For Help, press F1 | |g® 4242005 U\iB:SFPM
Work Status Bar / Message
Space Window

Figure 4 — ICS Screen Components
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2.1.1 Title Bar

The title bar contains the ICS icon and the ICS name. In addition, there are standard
Windows Close, Minimize, and Restore buttons. You can move the program window by
clicking and dragging the title bar.

2.1.2 Menu Bar
The Menu Bar contain the following menus File, Run, Setup, Status, Statistics,
Diagnostic, ICS, Data Source, View, Window, and Help.

2.1.2.1 File Menu
The File Menu is similar to the menu found on many Windows programs. It has the
following options:

New Opens a new window identical to the one currently selected.

ICS Event Log... Provides an option to open a previously saved ICS Event
Log. Only active when in the View Event Log screen.

Save Saves the data in the currently selected window to the PC
hard drive.

Send Sends the parameters in the currently selected window to the
selected controller.

Printer Setup Opens a dialog box that allows you to set printer options.

Print Prints the data in the currently selected window.

Export Exports the data in the currently selected window to an ASCII
text file.

Close Closes the currently selected window.

Log off Logs off the current user and presents the Log in screen to

log in a different user.

Exit Closes the ICS program.

w15 Event Log...

Printer Setup...

Lo aff
Exit

Figure 5 — File Menu
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2.1.2.2 Run Menu
The Run Menu gives you access to the ICS control screen, providing the following

options:

Run Main View

Displays EOR data for the last cycle for a single controller.
See Section 5.1 Run Main View for more information.

Runmain View All Displays the last EOR data for all spindles on the network or a

selected subset of spindles. Not available for ICS Connect
license level. See Section 5.1.3 Runmain View All.

Runmain Powerhead | Show the last EOR data for all spindles within a powerhead

(Up to 40 spindles). Not available for ICS Connect or Network
license level. See Section 5.1.4 Runmain Powerhead.

Tightening Curve Shows a selected plot of Torque vs Angle, Torque vs Time,

Current vs. Time or Current vs. Angle. This selection is
available with Network, Enterprise, and MultiSync software
versions only. See Section 5.4 Run/Tightening Curves.

View Cycle Log

Displays a view-only screen with various tightening results
that are monitored during fastening. See Section 5.2 View
Cycle Log for more information.

System Controller Allows you to request, view, and save the event log from a

Event Log

selected controller. See Section 7.3 Controller Event Log for
more information.

Create Report

Allows a user to search and sort data from the archived
database. This selection is only available with MultiSync and
Enterprise software versions using a SQL Archived database.
See Section 6.1 ICS Archiving and Monitoring.

2.1.2.3 Setup Menu
The Setup Menu contains all ICS settings. It contains the following options:

Fun Main Wiew Ckrl+R
Funrmain Yiew Al Ckrl+ShifE4+m
Runmain Powerhead  Cerl4+Shift+0
Tightening Curve Ckrl+Shift+0
Wigw Cycle Log

iZontroller Event Log

Figure 6 — Run Menu

Quick

Provides several simple strategies, including single step
torque control and angle control fastenings. See Section 4.1
Quick Setup for more information.

Page 13
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Advanced Provides for programming of Multi Step or advanced
tightening strategies such as 'Yield' or 'Prevailing Torque'. Not
available for ICS Connect level license. See Section 4.2
Advanced Setup.

Parameter Allows you to assign any saved configuration and/or general
Assignment parameter set to any controller on the network. See Section
4.3 Parameter Assignment for more information.

General Provides you with the ability to load, view, edit, create, and
save general system and spindle parameters. See Section
4.2 General Setup for more information.

Location/Ethernet Provides you the ability to view, setup and adjust all the
Location and Ethernet parameters for all controllers. See
Section 4.4 Location/Ethernet Settings for more information.

Download Software Allows you to download MCE and RISC software to a
selected controller or set of controllers currently on the
network. See Section 4.5 Download Software for more
information.

ETA Before you can begin the Auto calibration operation, you must
first set the serial port settings on your PC to those set in the
ETAS Torque Analyzer. See Section 7.1.1.2 Auto Calibration

for more information.

Powerhead Setup Provides the ability to View, Setup, Edit and Save parameters
for any Powerhead on the network. This selection is only
available for the MultiSync and Enterprise software versions.
See Section 7.1 Powerhead Setup.

Quick, Ckrl4+0)
Advanced kel + &
Parameter Assignment  Ckrl4+M
General kel

Locakion/Ebhernet Ckrl4+F
Dowenload Software

ETA

Powerhead Setup iZkrl+ H

Figure 7 — Setup Menu
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2.1.2.4 Status Menu
The Status Menu allows you to access the View Network screen.

Wiew MNebwork

Figure 8 — Status Menu
This menu is not available for ICS Connect license level. See Section 5.3 Status/View
Network.

2.1.2.5 Statistics Menu
The Statistics Menu provides access to the following options:

Stats Summary Provides for the ability to view Controller calculated statistics
from any controller connected to the network. See Section 8.1
Statistics.

SPC Charts Provides for the ability to view SPC charts generated from the

EOR data collected from any controller on the network. Chart
types include: Mean/Range, Pareto & Histogram. Not
available for the ICS Connect software version. See Section
8.2 SPC Charts.

Trend Alarm Shows a summary of the Trend Alarm settings from the
Summary Mean/Range chart. Not available for the ICS Connect
software version. See Section 6.1.2.3 Trend Alarms.

Stats Powerhead Provides for the ability to view Controller calculated
Powerhead statistics from any Master controller connected to
the network. This selection is only available for MultiSync and
Enterprise versions of ICS software. See Section 8.2 SPC
Charts.

| SUMMmary Chrl+5
SPC Charts Ckrl+5ShifE+5
Trend Alarm Summary
Skats Powerhead

Figure 9 — Statistics Menu

See Section 5.1 Statistics for more information.
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2.1.2.6 Diagnostic Menu
The Diagnostic Menu contains five different tools that can be used for diagnostics and
troubleshooting:

View/Set Tool Data Allows you to view, set, and save data from the tool memory

chip. Also provides a mechanism for auto calibration with an

ETAS5 Torque Analyzer. See Section 7.1.1 View/Set Tool Data
for more information.

System Test Displays diagnostic test results on the tightening spindles and
on the Motor Controller Electronics (MCES). See Section
7.1.2 System Test for more information.

View Inputs Displays the dynamic status of all inputs for the selected
controller. See Section 7.1.3 View Inputs for more
information.

Set/View Outputs Allows you to manually activate an output signal or display

the current status of the Outputs. See Section 7.1.4 Set/View
Outputs for more information.

Tool Test Allows you to run tool and light tests on any given controller.
See Section 7.1.5 Tool Test for more information.

Diagnoskic

WiewSet Tool Daka

Svskem Tesk

Yiew Inputs

Sekl Wiew Oukputs
Tool Test

Figure 10 — Diagnostic Menu

2.1.2.7 ICS Menu
The ICS Menu provides access to eight different options, most of which allow you to
perform administrative functions such as security and general system settings:

Archiving and Allows you to set-up Archives, PM Alarms, Stats Alarms, and
Monitoring Trend Alarms. This selection is only available in the MultiSync
and Enterprise versions of ICS software with a SQL Data
Base. See Section 6.1 ICS Archiving and Monitoring.

View Event Log Displays the ICS Event Log. See Section 9.2 ICS Event Log.

Security Allows users with Supervisor access to set password and
group permissions. See Section 3.1 Security for more
information.

Settings Displays a dialog box for changing ICS system settings. See

Section 3.2 Settings for more information.
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Change language

Changes the language being used on the ICS program. See
Section 3.3 Change Language for more information.

Upgrade license

Provides access to the license upgrade process. See Section
1.5 Reqgistering Your ICS Software for more information.

Change Torque Units | Changes the default torque units used for display of ICS

charts and graphs.

Select Adapter

Selects which Ethernet port on the PC that ICS uses for
communications with the controllers.

Database
Configuration

Provides you with a way to set up the Archive Database.

Wiew Event Log iZkr|+1
Security

Settings

Change language

Upgrade license

i_hange Torgue Units

Select Adapter

Database Configuration

Figure 11 — ICS Menu

2.1.2.8 Data Source Menu
The Data Source Menu allows you to choose the ICS mode of operation: Database,
Network, or Archive.

Daka Source

Figure 12 — Data Source Menu

Page 17

© Ingersoll-Rand Company 2005



Qﬁ) Ingersoll-Rand Section 2 — General Screen Layout

2.1.2.9 View Menu
The View Menu allows you to toggle on and off the display of the Main Toolbar and the

Message Window.

YWigwy

v Main Toolbar

v Message \Window

Figure 13 — View Menu

2.1.2.10 Window Menu
The Window Menu functions either to open a new window or arrange the windows

displayed:

Windo

Cascade
Tile
Close Al

v 1 FunfMain Wiew-1

Figure 14 — Windows Menu

2.1.2.11 Help Menu
The Help Menu provides an onboard guide that utilizes standard Windows help file

functionality. This menu has the following options:

Help Opens an onboard help utility.
About Displays window containing the software version number,
IRICSApplication copyright, and license information.

Help Topics
about IRICSApplication. ..

Figure 15 — -Help Menu
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2.1.3 Main Tool Bar
The Main Toolbar is located at the top of the screen below the menu bar.

New Close Load Save Send Print Export Network Mode Database Mode

O X = El*8 & 0 A B @ @

Archive Mode

Archive Settings

This toolbar contains the following elements:

New Opens a new window identical to the one currently selected.

Close Closes the currently selected window.

Load Only active when viewing the ICS event log screen, this
button opens a window that allows you to load previously
saved ICS Event Logs.

Save Saves the data in the currently selected window to the PC's
hard drive

Send Sends the parameters in the currently selected window to the
selected controller.

Print Prints the data in the currently selected window.

Export Exports the data in the currently selected window to an ASCII

text file.

Archive Settings

Opens a window to allow changes to the Archived Database
settings. This selection is only available for the MultiSync and
Enterprise versions of ICS software. See Section 6.1.1
Archival Settings.

Network Mode

Changes the ICS software to run in Network (Live) mode
where data is sent and received directly from a connected
controller. See Section 1.8.1 Working in Network (Live) Mode
for further explanation on working in network mode.

Database Mode

Changes the ICS software to run in Database (Local) mode
where data is sent and received from the local PC's hard
drive. See Section 1.8.2 Working in Database (local) Mode for
further explanation on working in database mode.

Archive Mode

Switches the ICS application to run in Archive Mode where
data is exchanged to/from the PC's Hard Drive. This selection
is only available for the MultiSync and Enterprise versions of
ICS software. See Section 6 — Archiving Data.
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2.1.4 Communication Tool Bar

The Communication Toolbar is primarily used to select a controller when working in
Network mode. It is located at the top of the graphics screen (window). Depending on the
screen type, some of the controls below may not be present.

Refresh

Cortraller 1D | 192165 .4 .4[0:0] | Spindle |1 W | Config |1 ol

This tool bar contains the following elements:

Controller Drop Box This drop box displays all controllers detected by the ICS
software. From this drop box, select the desired controller to
which you want to connect.

Spindle Drop Box Select the desired spindle from this drop box.
Config Drop Box Select the desired configuration number from this drop box.
Refresh When clicked, the data on the graphics screens (window) will

be updated with new data from the controller.

2.1.5 Database Tool Bar

The Database Tool Bar is primarily used to select a file (data) when working in the
database mode. It is located at the top of the graphics screen (window). Depending on
the screen type, some of the controls below may not be present.

Paramszet Mame | Select Mew, w | Source |Local DB

This tool bar contains the following elements:

Paramset Drop Box From this drop box, you can select to load archived data from
the PC's hard drive. Depending on the screen selected
(window), this drop box will have a different name but
performs the same function. This drop box is not selectable
when working in the Network (live) mode.

Source This label indicates which mode the screen (window) is in;
that is, either Database mode or Network mode.

2.1.6 Work Space

The Work Space functions as a desktop for all graphics screens. All graphics screen
open within the working area.

© Ingersoll-Rand Company 2005 Page 20



Section 2 — General Screen Layout @R ngersollRand

2.1.7 Graphics Screens

The graphics screens contain data and setup parameters for one or more controllers.
Each screen can be individually minimized, maximized, or closed. The title bar of each
screen contains the screen name and the Location ID and IP (if appropriate). The
example below shows the General Setup screen open in the Work Area.

& General-1 - 192.168.4.4[1111:0] HE B

Paramzet Mame Source  |Metwark

Controller 10 [192168.441111:0] | (%

Syztem Initialization] Spindle Initialization  Comm Pratocol Assigrment ]Assign Inputsl Azzigned Dutputs
Pratocal 5election
Azzigned Port | Protocol
cowi R - |
EOR Settings
Parameter | esdNo | - *l
Cycle Mumber O |-
Power Head Mumber O
Spindle Humber O
Canfig Mumber O
Step Humber O
o = =l |
I Diefault Filker

Figure 16 — Graphics Screen Example-General Setup

2.1.8 Status and Progress Bar

The Status Bar indicates if the software is or is not connected to a controller. If
connected, the small controller icon will show a Green Tick mark. Double clicking on this
icon displays the Controller IDs all controllers detected.
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Section 3 - Administrative Settings

Administrative settings include the following options available on the ICS Menu:
e Security

e Settings

* Change language

3.1 Security

ICS provides for multiple users with individual passwords, and different access levels set
within groups. The supervisor has access to all screens and the necessary privileges for
setting up groups, users, and password.

1. When ICS is first launched, you are prompted to enter a user name and password.
Enter supervisor and password sollinger.

2. Once your login is confirmed, your can set up other users, groups, and passwords
from the ICS\Security\Password Setup screen.

Password Setup E|
(S - | New group | [ Newuser |[ Remove | [ Ear |
User Full name User description Email id
Default Default
Supervisor Supervisor

Figure 17 — Password Setup
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3. The first step is to set up groups, which define the level of functionality provided.
Click the New Group button to set up groups.

Create new group E|
Group Details
Group Name
Description
Assigned Screens Available Screens
Screens fAccess Rights Screens 2
il EthernetSettings
» | General
—_— ICS event log
{-El Parameter Assignment
— Quick 3
= Maenbkdaln 1WA
-P| : 2
[ 0K ] ’ Cancel

Figure 18 — Create New Group

4.  This float box allows access to available screens in the particular ICS software
version you are running. Screens and Access Rights can be assigned to a Group.
Different ICS software versions (Connect, Network, Enterprise, and MultiSync) have
different Available Screens.

5. Click the arrow keys to add or remove screen availability to a particular group.
6. Click on the entry in the Access Rights column to display the Privileges drop box.
7. Click on Read Only or Full Access to select a privilege.

Note: Read Only does not allow the user to change or send parameters to the
controller.  Also, Group details can be modified by selecting a group in the
Password Setup' screen's table and then clicking the Edit button. This displays the
Edit Group screen, which has the same as the Create New Group screen.
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8. Once groups are set up, you can assign users privileges based on group
assignment. Click the New user button to begin creating new user set-ups.

Create new user E|
User Name jbrown
Full Name Joseph Brown
Description Maintenance
Email ID jbrown{®industry.com
Select Group Default v
Password i
Confirm i

oK ] ’ Cancel

Figure 19 — Create New User

9. Click OK to save the new user information you created.

3.2 Settings

Choosing Settings from the ICS menu displays a dialog box for changing ICS system
settings. The default settings for these parameters are designed to function for most
installations and the values should only be changed if a problem occurs. It is
recommended that you do not change these values.
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ICS General Setting Dialog

X

Parameters Walues -
ICS UDP Pork Soaol
Mo of Retries n
Download Timeout 3000
Heart Beat Time Period in msec 30000
Discovery Repeat Period in msec 30000
Canneckion Timeout in msec 30000
Requesk Timsouk in msec 3000
Export File Path Z:\Program Files\Ingersoll R,
RISC MCE File Path C:\Program FilesiIngersall R
License Path C\Documents and Setkings!
w
< >
Ok l ’ Cancel

Figure 20 — ICS General Setting Dialog

The parameters on the ICS General Settings Dialog include:

ICS UDP Port

Selects the port number on Ethernet that ICS will use to
communicate with the controller. Note the controller must also
be set to the same port number in order to communicate with
ICS. This value should only be changed if this port number is
already being used on the network by another program.

No of Retries

This sets the number of times ICS will attempt to resend a
message if the send has failed.

Download Timeout

Once a file is sent from ICS to a controller(s), if an

(seconds) acknowledgement of receipt of the file is not received within
this time, the file is considered lost.
Heart Beat Sets the time interval (in milliseconds) that ICS will send a

(milliseconds)

keep alive message to the controller to ensure that it is still
connected.

Discovery Repeat
Period (milliseconds)

Sets the time interval (in milliseconds) that ICS will check for
new controllers on the network.

Connection Timeout
(milliseconds)

Once a controller is discovered, this sets the time interval (in
milliseconds) that the controller must respond to the
connection request.
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Request Timeout
(milliseconds)

Once a request is sent from ICS to a controller(s), if a
response from the controller is not received within this time,
the request is considered lost.

Export File Path

Sets the default path to which export files will be saved.

RISC MCE File Path

Sets the default path ICS will go to for software files when a
request is made to download software to the controllers.

License Path

Shows the location of the ICS License File.

Controller User
Password

Password used to access the controller via Ethernet.

Controller User
Name

Name used during Ethernet access.

FTP Password

Password used during FTP sessions.

FTP User Name

User name for FTP sessions.

Default Report Path

Shows the default path for storing reports.

ICS Event Log

Shows the default path for storing the ICS Event Log.

From Email ID

Shows the Email source from which all Email alarms will
appear to come.

Email Server
Password

Password required for ICS to access the Email server.

Email Server Login
ID

Login ID (User Name) required for ICS to access the Email
server.

Resource Wait
Timeout in mS

Resource wait timeout in mS.

Minor Protocol
Version

ICS/Controller communications protocol is composed of two
parts: Minor & Major. The Minor version should match, but it
will not cause instability if it doesn't.

Major Protocol
Version

The ICS/Controller Major protocol version must match or
communications instability will result.

Client Name

User's name. Inserted during software installation.

TCP Server Port

TCP protocol communications port between ICS and
Controller.

UDP Server Port

UDP protocol communications port between ICS and
Controller.
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3.3 Change Language

Choose Change language from the ICS Menu to set the language used with the ICS
program. Open the Select language drop box to choose English, French, Italian,

German, or Spanish.

5elect language

Select language

%]

English

OK

Cancel

Figure 21 — Select Language
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Section 4 - Programming a
Controller

4.1 Quick Setup

This Quick Setup screen is used to get you up and running quickly. Many strategies can
be set up from this screen. These include single step torque control and angle control
strategies. The Quick Setup screen allows you to set key parameters (torque, angle,
spindle speed, etc.) for your tightening strategy. The Configuration Sets that are created
using this screen can be sent immediately to a controller (Network mode) or they can be
stored locally. Configuration sets can also be created in the Database (off line) mode and
stored locally. The locally stored Configuration Sets can then be sent to a controller
using the Parameter Assignment screen.

Single-step torque control and angle control fastening strategies can be set up from an
IC1D controller. Only the first eight configurations can be viewed and programmed from
the controller. The ICS software allows you set up a maximum of 256 configurations.

B Quick - 1 g'ﬁ'@

Config Set Mame| Select Mew... % | Source |Local DB DateTimestamp
Cantroller 1D Spirdle Config (g3
Strateoy
Strategy Torgue Cortral W Target torgue 10
Confiy Mame
Torgue settings
Torgue high Limit 12.00 Torgue low Limit .00
Torque threshold 5.00 Shiftdown point 2580
Torgue units Mri w
Angle settings
Angle high Limit (deg) | 32000.00 Angle low Limit (deg) 000
Speed settings
Free speed (%) 10000 Shiftdown speed (%) (2000
Mizcelansous
Tightening direction (&) Clackwise (O Courter clockwize
Gang court 1] Ayto incremert o
Reszet to 1] Reverse Speed (%) 100.00

Figure 22 — Quick Setup Screen

To load a configuration set from a connected controller in Network Mode:
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a s~ wDdhPE

10.
11.

12.

From the Setup menu, click Quick.

Select the desired controller from the Controller ID drop box.
Select Spindle 1 from the Spindle drop box.

Select the desired configuration from the Config drop box.

If the configuration is programmed, the data will display on the screen. Make any
changes required, then click the Send button on the toolbar to send the data. If the
configuration is not programmed, continue with Step 6 below.

Move to the Strategy parameter and select either Torque Control or Angle
Control.

Enter the desired target value for your fastening operation into the Torque Target or
Angle Target data entry box, depending on which of the two strategies you selected
for a particular configuration.

The ICS software automatically assigns values within target limits to the other
torque or angle control parameters displayed on this screen. If you want to edit any
of these values, navigate to the data entry box and enter a new value. These
parameters include:

Torque High Limit The maximum acceptable torque value for a fastening. Must
be greater than the target (if torque control).

Torque Low Limit The minimum acceptable torque value for a fastening. Must
be less than the target (if torque control).

Angle High Limit The maximum acceptable angle through which the fastener
may turn. Must be greater than the target (if angle control)

Angle Low Limit The minimum angle through which the fastener must turn.
Must be less than the target (if torque control)

Torque Threshold The torque required to seat components in the joint; also the
torque point at which angle begins to be measured.

Free Speed The maximum % speed the spindle can rotate during
fastening.

Shiftdown Point The Torque point during the final stage of tightening at which
the spindle shifts to a lower speed (to improve accuracy).

Shiftdown Speed The spindle % (of max) speed during the shiftdown phase.

Reverse Speed (%) The spindle % (of max) speed when reverse operation is
activated.

Move to the Torque Units parameter and choose: Nm, Ft-lbs, In-lbs, or Kg-m.
Select a direction CW (Clockwise) or CCW (Counter-clockwise).

If the assembly requires that multiple bolts are fastened in a group, enter a Gang
Count in the applicable data entry box.

If you wish to setup the IC1D or IC1M to move through a specific sequence of
fastening configurations, use the Auto Increment parameter. Enter the number of
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the configuration you wish the controller to use upon completion of the current
configuration. See below for more information on Auto Increment.

13. Enter a Reset to parameter to indicate which configuration the controller should use
after a Configuration Reset Signal is received.

14. After you have completed entering all the parameters for your configuration, choose
Save from the Eile menu to store the settings you just entered to the local PC
database or click the Send button on the toolbar to send the data to the controller.

To save a new configuration set to the local PC database:

1. From the Setup menu, click Quick.

Click the Database Mode button on the toolbar.

Follow Steps 2-10 of the above procedure to program all parameters.
Enter a name for the configuration in the Config Set Name entry box.

a s~ WD

Choose Save from the File menu to save the configuration.

To load a configuration set from the local PC database:

1. From the Setup menu, click Quick.

2.  Click the Database Mode button on the toolbar.

3. Click on the Config Set Name drop box and select the desired configuration set.
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4.2 Advanced Setup

The Advanced Setup screen is similar to the Quick Setup screen, but it provides
access to all configuration parameters, allowing programming of multistep strategies.
Configurations are loaded, edited, and saved on an individual basis. Advanced Setup is
available on the Network, MultiSync, and Enterprise versions of ICS software.

Navigating to Setup/Advanced displays the Advanced Setup screen, as shown in
Figure 23. Use the drop boxes to select a Controller, Spindle, and Configuration for
programming (for Data Base mode, select new or a previously saved Configuration).

2 Advance setup - 2 E||E|E]
Caontrolier 1D | Spinde Config g3
CarfigSet Mame Source | Metwork Corfig Type DistesTimestamng

Step..  Confiqurstion Steps

Figure 23 — Advanced Setup Screen

Click Modify button to display the Advanced Setup Sequence screen, as shown in
Figure 24. Use the arrows on this screen to program Configurations. Do this by selecting
steps from the Available Options column and moving them to the Configuration Step
column. Select a step and click the Delete button to remove a step from the
Configuration. Click the Delete All button to clear the Configuration of all steps. Select a
step and click the Insert button to put a new line position in front of the selected step
(except for the Engage step, which must always be the first step). Once the
Configuration is programmed, click the OK button to transfer the Configuration back to
the Advance Setup screen.
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Advanced Setup Seguence

Corfiguration Step

Step Mumber | Corfiguration Steps ﬂ
1 Engage Step

2 Torgue Control Step

3 Backout Step

4

Torgue Cortrol Step

]

< x| %

’ Insert ] [ Delete ] [Dele‘(e .i‘dll

)

Awailable Options

Parameters
Engage Step
Targque Coartral Step
Angle Control Step
el Cortral Step
Retorgque Step
Backout Step
Delay Step

Jog Step
Prevailing Torgue
Drag Targue

Figure 24 — Advanced Setup Sequence Screen

When you selecting a Configuration Step, all of its programmable parameters display

on the right side of the screen, as shown in Figure 25. You can then adjust any

parameters. The Prev and Next buttons give you another method of advancing through

the listed steps.
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# Advance setup - 1

Controler 1D Spinde Config o

ConfigSet Mame Select Hew... % Souce | Locsl B Sonfig Type Duale/Timeztamg

Step | Configuration Steps Torque Siep Parnmeters
Engage Sten Parsmeser Flags
2 Torgue Sep Parameter [IEOR Das Enstie

g
Free Speed (%) 100.00 Snndown Speea () |20.00

Target Torque: 000 Torque Theeshokl 0.00
U L 000 Torque Low Limk 000

Torque Crvershoot

Touqua Shit Do Pont
e s Conpensation 000

Arge

Arge Hgh Lk ideg) | 777 Arude Low Lind (e) 0
ek

[viekt Crvurricle Enatie

‘“ied point of pesk: siope: itk slope ineral (deg)
%)

e info ek (deg)

Geacent/Dual Sope

L] Grodient Cisck: Enabis

Sope Inferval ideg)

Siops A Hgh Limd Sopm A Low Limd
Siope B Hgh Limi Slope B Low Link

g Crozsower Port
Torgue Crossover Poik
ideg)

ke Sip
[ Stick-Sup Eraable.

Sck-5ip Threshakd

T Stick-58p OcouTence

Figure 25 — Advanced Setup--Configurations Steps

4.2.1 Multi-step Strategy Setup
To set up a new multistep strategy:

1.

a s~ DN

Choose Advanced from the Setup menu.

Change from the default Network mode to Local DB mode.

Choose SelectNew from the ConfigSet drop down box.

Click the Modify tab to bring up the Advanced Configuration Setup dialog screen.

Choose the desired steps in the proper sequence from the Available Parameters
box on the right side of the dialog screen, moving them to the Configuration Step
box on the right side by clicking the arrow button.

Note: The Engage Step must be selected for the first step in any multistep
strategies. The software warns you if you choose a step that does not follow proper
multistep logic.

Use the Insert button to place a blank step above an existing step. Also, use the
Delete button to remove an unwanted step.

Click the OK button when you have added all the necessary steps.

Choose individual steps from the left side of the Advanced setup screen to bring up
the setup parameters for each of the steps.

Make any required changes to the default settings for each step.
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10. Enter a Config name into the Config Set Name drop box.
11. Choose Save from the File menu.
12. Click the Yes push button switch on the Action Confirm float box.

Once the Configurations are programmed, they can be assigned to a controller via the
Parameter Assignment screen.

4.2.2 Additional Available Steps
The following Tightening steps are only available in Advanced Setup:

Engage

The Engage step includes user-set parameters that are common across the entire
Configuraton. Some of the parameters (Motor Direction, Reverse Speed, Gang Count,
Auto Increment, Reset to Config, Torque Units, and Config Name) are the same as
described in the Quick Setup Section. Paraameters specific to the Engage step are:

Soft Speed (%) Rundown tool speed when in Soft Start operation.
Acceleration (%) Tool motor acceleration at start of tightening.

Cycle Timeout (Sec.) | Maximum time limit for Configuration to run before Timeout
fault is declared.

Torque Filter (Hz) Selectable options of 75, 150, 350, 500, and 750 Hz.

Plot Sampling Number of seconds for total Tightening plotted curve. 1000
Duration (Sec.) points are plotted over this time.

Tube Nut Reverse Speed during Tube Nut tool Reverse operation.

Speed (%)

Tube Nut Threshold Torque value at which the Tube Nut tool Reverse operation
stops.

Jog

The Jog step allows a user to run the tool(s) at a "soft" speed (programmable parameter
in the Engage step) so the bolt head can be easily found by the tool's socket. The step
runs until a programmed Torque or Angle is reached. Tool control will then exit the Jog
step and run the next step in the tightening sequence. Jog must always be the first step in
a configuration (after the Engage step).

The Jog specific parameters are:

Jog Torque User programmed parameter that defines the tightening
Torque value that stops the Jog operation.

Jog Angle User programmed parameter that defines the Angle of turn
value that stops the Jog operation.

Re-torque

The Re-torque step is used to apply additional torque to a previously tightened joint to
overcome any relaxation that occurs after the initial tightening (for example: a gasketed
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joint). The instruction is only used after the Torque Control or Angle Control instructions. It
activates the tool's motor (in the tightening direction) and monitors the applied torque until
a Re-Torque set point is reached.

For each tool activation, bolt angle rotation is measured from the time the torque rises to
50% of the Re-Torque set point until it falls back to 50% of the Re-Torque set point. The
angle measured is added to the previous instruction’s final peak angle. The peak angle is
thus updated for each Re-Torque activation. Tool activations are continued until the angle
measured during an activation is equal to or less than the user programmed Re-Torque
Angle parameter or until 10 activations are completed. Total tightening angle is the Peak
Angle from the previous tightening step + any angle turned during the Re-torque
applications.

The Re-Torque Target Torque is equal to the previous Torque Control set point if the
previous instruction was Torque Control or the Peak Torque obtained at the end of the
tightening if the previous instruction was Angle Control.

There may be additional Torque overshoot during Re-Torque that was not present during
the initial tightening instruction. This can be minimized by programming the Re-Torque
Overshoot parameter. If programmed, the Re-Torque set point is set equal to the Re-
Torque set point - the Re-Torque Overshoot.

The previous instruction's Torque and Angle limits are also used for the Re-Torque
instruction.

The Re-Torque specific programmed parameters are:

Re-Torque A compensation parameter that adjusts for the average
Overshoot Torque Overshoot (caused by the motor's startup inertia)
during a Re-Torque activation. The Overshoot value is
subtracted from the Re-Torque Set Point to generate an
adjusted Re-Torque Set Point.

Re-Torque Angle Used to determine if the Re-Torque activations have supplied
sufficient torque to the joint. The tool socket's angle of turn is
measured from the time that a Re-Torque activation is started
until it is turned off (Re-Torque Set Point is reached). This
angle of turn gets shorter as each activation proceeds. When
the angle of turn is equal to or less than the Re-Torque Angle
the Re-Torque step is complete.

EOR Data Enable When checked, the system will output an End of Run
message at the completion of this Tightening strategy.

Yield

The Yield step controls the tool to stop at a programmed Torque Angle gradient (slope)
after the start of bolt yield has been detected. Tightening a bolt to its Yield point produces
the greatest joint clamp load.

After Threshold Torque is reached, slopes (Torque rise over Angle run) of the Torque/
Angle curve start to be calculated. The number of samples (torque per degree of rotation)
to be used for the calculation is the value programmed in the Slope Interval parameter.
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The first slope is not calculated until a "Slope Interval" number of degrees have been
collected. After the first slope is calculated they are then calculated at each angle
increment. The peak slope is stored and updated if a new slope is greater. When the
slope falls to some percentage (Yield parameter) of the peak and the tool has rotated a
further "Angle Into Yield" degrees the tightening is halted and the tool stopped.

The Yield Control specific programmed parameters are:

Yield Slope Interval The number of degrees of tool socket rotation over which the
Torque/Angle gradient is calculated. A larger number results
in more Torque noise filtering but a delay in Yield recognition.

Yield Point of Peak The percentage drop in Torque\Angle slope value from the
Slope (%) peak slope stored during the Tightening (Yield Point). When
reaching the Yield Point the tightening step is complete
unless the "Angle into Yield" parameter has been
programmed. Higher numbers result in earlier Yield detection.

Angle into Yield After detecting the Yield point the bolt can be rotated a further
number of degrees to ensure Yield has been reached. The
amount of additional rotation is programmed into the "Angle
into Yield" parameter.

EOR Data Enable When checked, the system will output an End of Run
message at the completion of this Tightening strategy.

Prevailing Torque

Prevailing Torque allows the tool controller to exercise an appropriate control and
tightening function where the applied torque is not providing clamp load prior to or in lieu
of a final fastening strategy. Prevailing Torque is the driving torque required to overcome
friction in a threaded fastening application, which produces no clamp load, or bolt stretch.
In some applications, the Prevailing Torque may be greater than the joint's seating
torgue. This driving torque may be required to overcome intentional interference
designed into the bolted joint (Nylok patches, squeeze nuts, Tri-Lobe fasteners, etc.) or
unintentional interference that is a by-product of component part variation and quality
(weld spatter, cross-threading, misaligned holes, contamination). The Prevailing Torque
step must always be followed by a final Tightening step (Torque Control, Angle Control or
Yield Control).

NOTE: Seating torque is the torque at which the head of the bolt is "seated" against
the workpiece after rundown of the fastener or at which consolidation of joint
components is achieved. In the Slope method of Prevailing Torque zone exit it is
detected by recognizing when the Torque/Angle slope starts up the linear portion of
the Tightening curve

There are two zones associated with the Prevailing Torque step: The Cut-in zone and the
Prevailing Torque zone. The Cut In zone is the first segment of the step. It provides an
inspection zone during the start-up or "Cut-in" torque area encountered by the tool during
a fastening. It is used to identify poor quality conditions of a bolted joint (e.g. undersized
hole, tightening obstruction). A failure (High torque) in the Cut In zone stops the
tightening step with a fault. The Prevailing Torque zone is the second segment of the step
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and is entered after successful completion of the Cut-In zone. It provides a monitoring
zone (for Peak & Average Prevailing torque) while the tool is encountering prevailing
torgue during a fastening. It also identifies the "Seating Torque" point at which the final
tightening strategy is invoked.

The Prevailing Torque step exits into the final tightening zone upon achieving a preset
Target Angle or detection of the Seating Torque point. You must select the exit method.

NOTE: Average Prevailing torque is one of the data values determined from the
Prevailing Torque zone. It is calculated using a moving average of up to the last 360
degrees of running torque prior to the Seating point.

The Prevailing Torque strategy setup has a checkbox labeled EOR Data Enable. When
checked, the system outputs an End of Run message at the completion of this Tightening
Strategy.

Prevailing Torque specific parameters associated with the Cut-in Zone:

Snug Torque Identifies the measured Torque where the Prevailing Torque
step begins.

Cut-in Torque High Identifies the maximum torque that is allowed during the Cut-

Limit In zone. If measured torque is equal to or exceeds this value

the step is halted and a fault declared.

Cut-in Angle Identifies the amount of socket rotation to complete the Cut-In
zone. Measurement starts once Snug torque is identified.

Prevailing Torque specific parameters associated with the Prevailing Torque Zone:

Target Prevailing Identifies the programmed amount of tool socket angle
Angle rotation during the Prevailing Torque zone. It is one of the two
options for exiting the Prevailing Torque zone and entering
the Final Tightening step. Measurement starts once the Cut-
In zone has been exited.

Prevailing Angle Identifies the maximum amount of tool socket angle rotation
High Limit allowed during the Prevailing Torque zone. If socket rotation
equals or exceeds this limit the step is halted and a fault
declared. This limit is used when the "Slope Detection"
method of Prevailing Torque zone exiting is selected.
Measurement starts once the Cut-In zone has been exited.

Prevailing Angle Low | Identifies the minimum amount of tool socket angle rotation
Limit that must be turned during the Prevailing Torque zone. When
the Prevailing Torque zone is exited the measured Prevailing
Angle is checked to make sure it is greater than this limit. If it
is not then the step sequence is halted and a fault declared.
Measurement starts once the Cut-In zone has been exited.

Prevailing Torque Identifies the maximum amount of torque allowed during the
High Limit Prevailing Torque zone. If measured torque equals or
exceeds this limit the step is halted and a fault declared.
Measurement starts once the Cut-In zone has been exited.
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Prevailing Torque Identifies the minimum amount of torque that must be

Low Limit encountered during the Prevailing Torque zone. The minimum
torque encountered during the Prevailing torque zone is
stored while in the zone. When the Prevailing Torque zone is
exited the stored minimum is checked to make sure it is
greater than this limit. If it is not then a fault is declared.
Measurement starts once the Cut-In zone has been exited.

Slope Enable When this checkbox is checked, the Prevailing Torque Zone
will be exited using the Final Tightening Slope detection
method.

Slope Chord Length The number of tool socket degrees of rotation over which the
Torque/Angle gradient is calculated in the Slope method of
Seating Point detection. A larger number results in more
Torque noise filtering but a delay in Seating Point recognition.

Slope Deviation The Slope value threshold that identifies the beginning of
Seating Point Detection.

Slope Deviation Defines the number of consecutive degrees over which the

Persistence Torque/Angle gradient must be greater than the Slope

Deviation in order to identify the Seating Point and exit the
Prevailing Torque zone.

Tare Compensation If enabled, the Torque Control's Target torque is added to the
Average Prevailing torque to create a new modified Target
torque (to compensate for the Prevailing torque). The
modified Target is checked against the Torque Control's High
Torque Limit for violation. If the limit is exceeded, the step
declares an error.

NOTE: Tare Compensation is only available if the Final
tightening step is Torque Control.

Delay

The Delay step allows the user to insert a time delay into the tightening sequence. It can
be used anytime a tightening sequence needs to pause. For example, allowing a
gasketed joint to relax after an initial tightening before proceeding with a final tightening.

The Delay step specific parameters are:

‘ Delay ‘ User entered 0.1 to 200 seconds ‘

Backout

This step allows the user to unfasten bolt(s) for a specific number of degrees and at a
specific speed. If the torque encountered during backout exceeds the step's High Torque
limit the operation is aborted and a fault declared.

The Backout step specific parameters are:

Backout Angle The number of degrees to backout. Angle measurement
begins when the tool motor starts.
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Backout Speed The tool is run at this speed while the Backout step is
executed.

Torque High Limit If the torque measured during Backout equals or exceeds this
value the step is halted and a fault declared.

Drag Torque

The Drag Torque step monitors the amount of torque required to rotate a particular
assembly part. It measures intentional & unintentional interference fits between
components by measuring torque peaks, valleys, and average. This allows the user to
verify compliance with pre-set Quality Control levels. The Drag Torque step must be the
only step in the Configuration (other than the Engage step).

There are two zones associated with the Drag Torque step: The Cut-in zone and the Drag
Torque zone. The Cut In zone is the first segment of the step. It provides an inspection
zone during the start-up inertia or "Cut-in" torque area encountered by the tool during the
step. It is used to identify poor quality conditions of the assembly being tested. (e.g.
undersized hole, tightening obstruction). A failure (High torque) in the Cut In zone stops
the step with a fault declared. The Drag Torque zone is the second segment of the step
and is entered after a successful completion of the Cut-In zone. It provides a monitoring
zone (for Peak, Valley, and Average Drag torque) while the tool is running.

NOTE: Average Drag torque is one of the data values determined from the Drag
Torque zone. It is calculated using a moving average of up to the last 360 degrees
of running torque prior to the end of the Drag Torque zone.

Drag Torque specific parameters associated with the Cut-In Zone:

Snug Torque Identifies the measured Torque where the Drag Torque step
begins.

Cut-In Torgue High Identifies the maximum torque that can be encountered

Limit during the Cut-In zone. If measured torque is equal to or
exceeds this value the step is halted and a fault declared.

Cut-in Angle Identifies the amount of socket angle rotation to complete the
Cut-In zone. Measurement begins once Snug torque is
identified.

Drag Torque specific parameters associated with the Drag Torque Zone:

Target Inspection Identifies the programmed amount of socket angle rotation
Angle during the Drag Torque zone. Measurement starts once the
Cut-In zone has been exited.

Torque High Limit Identifies the maximum amount of torque allowed during the
Drag Torque zone. If measured torque equals or exceeds this
limit the step is halted and a fault declared. Measurement
starts once the Cut-In zone has been exited.
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Torque Low Limit Identifies the minimum amount of torque that must be
encountered during the Drag Torque zone. The minimum
torque encountered during the Drag torque zone is stored
while in the zone. When the Drag Torque step is complete the
stored minimum is checked to make sure it is greater than this
limit. If it is not then a fault is declared. Measurement starts
once the Cut-In zone has been exited.

Free Speed Programs the tool's running speed.

Additional Features Available in Advance Set-up

The following advanced features are available for selected steps and are only accessible
through Advanced Set-Up programming:

Stick-Slip

If very high friction conditions exist while tightening a bolt, the torque being applied can
exhibit an oscillatory behavior known as Stick-Slip. It is defined as a periodic oscillation
of the torque signal having a series of peaks and valleys. Stick-slip can cause an
erroneous detection of target torque or cause an occurrence of the High Torque fault.
Stick-Slip generally results in a low Clamp Load being applied to the joint. Stick Slip can
be detected by monitoring when the measured torque has dropped below and then rises
above a programmed Stick-Slip Threshold Torque (SSTT) a programmed number of
times (n) (default n=1).

The detection of Stick-Slip causes the tightening to stop and an error declared.

Monitoring for Stick-slip begins at the tightening step's Torque Threshold (TT) or Snug
Torque (Prevailing Torque step) point. If TT is programmed to be less than 10% of the
tool's max torque then Stick-Slip may be declared erroneously by Torque noise and
create nuisance faults.

Stick Slip specific parameters are:

Stick Slip Threshold Measured decrease in torque value percentage for

Torque determining that Stick Slip has started to occur.
Stick Slip The "number" of times the measured torque drops below then
Occurrence rises above the Stick Slip Threshold Torque before the Stick

Slip condition is declared to be valid.

Check the Stick Slip Enable checkbox to enable Stick Slip.

Stick-slip monitoring can be optionally selected for the following tightening steps:
e Torque Control.

* Angle Control

* Yield Control.

* Prevailing Torque.

Gradient/Dual Slope Check
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The Gradient Check is intended to detect serious fluctuations in the coefficient of friction
of rotating joint components during a tightening cycle. The Torque/Angle Tightening curve
can be monitored as a Single Slope or it can be split into two parts for monitoring as a
Dual slope curve (checkbox selections). The Single Slope Gradient Check is performed
as follows:

After Threshold Torque is reached, slopes (Torque rise over Angle run) of the Torque/
Angle curve are calculated. The number of samples (torque is sampled at every degree
of socket rotation) to be used for the calculation is the programmed "Slope Interval”
parameter. The first slope is not calculated until a "Slope Interval” number of samples
have been collected. After the first slope is calculated they are then calculated at each
angle increment. Slope sample readings start to be accumulated at the Torque Threshold
point.

Slope calculations are checked to see if they are below the Gradient High limit and above
the Gradient Low limit. The High Gradient limit is an active limit. If it is exceeded during a
cycle the tightening is stopped and a fault declared. The Low Gradient limit check is
passive and checked at the end of the tightening.

Gradient Check specific parameters are:

Gradient Check Selects/De-selects the feature.
Enable/Disable

Gradient High Limit The Tightening curve slope calculation must be less than this

Active limit.
Gradient Low Limit The Tightening curve slope calculation must be greater than
this Passive limit.
Gradient Slope The number of tool socket "turn of angle" degrees over which
Interval the Torque/Angle gradient is calculated. A larger number

results in more Torque noise filtering but a delay in Seating
Point recognition.

Gradient Check can be optionally selected for the following tightening steps:
e Torque Control

* Angle Control

* Yield Control

The Dual Slope Gradient Check is performed as follows:

The tightening curve (Torque Threshold to shutdown) is divided into two slope monitoring
regions (A and B). The crossover point from slope A region to slope B region is
programmed as a torque value occurrence (Torque Crossover Point) or angle value
occurrence (Angle Crossover Point). If both are programmed, the crossover point is
Angle. Each region has its own High and Low slope limits.

After Threshold Torque is reached, slopes (Torque rise over Angle run) of the Torque/
Angle curve are calculated. The number of samples to be used for the calculation is a
programmed "Slope Interval” parameter. Slope data is collected at every degree of
socket rotation. The first slope is not be calculated until a "Slope Interval" number of data
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points have been collected. After the first slope is calculated they are re-calculated at
each angle increment.

Slope calculations are checked to see if they are above the slope's High limit or below the
slope's Low limit. The Slope High limit is an active limit. If it is exceeded during a cycle the
tightening is stopped and a fault declared. The Slope Low limit is passive and checked for
violation at the end of the tightening.

The transition from region A to region B occurs when the slope calculation contains only
samples from the B region (starting at the crossover point). All slope calculations done
while the Torque/Angle curve is transitioning through the crossover point are considered
as part of slope A.

Dual Slope monitoring parameters are:

Dual Slope Enable/ Selects/De-selects the feature.

Disable

Region A Slope High | Region A's tightening curve slope calculation must be less
Limit than this Active limit.

Region A Slope Low | Region A's tightening curve slope calculation must be greater
Limit than this Passive limit.

Region B Slope High | Region B's tightening curve slope calculation must be less
Limit than this Active limit.

Region B Slope Low | Region B's tightening curve slope calculation must be greater
Limit than this Passive limit.

Slope Interval The number of tool socket "turn of angle” degrees over which

the Torque/Angle gradient is calculated. A larger number
results in more Torque noise filtering but a delay in
recognizing Limit violations.

Torque Crossover If programmed, this point is the measured Torque value that
Point signifies the start of transition from region A to region B.
Angle Crossover If programmed, this point is the measured Angle value that
Point signifies the start of transition from region A to region B.

Dual Slope Monitoring can be optionally selected for the following tightening steps:
e Torque Control

* Angle Control

* Yield Control

Spindle Wind-up Compensation

Using a resolver's output signals for measuring the fastening socket's "angle of turn”
introduces an angle measurement error because of the mechanical windup between the
socket and the resolver (wind-up does not contribute to turning the socket). The amount
of wind-up is proportional to the length of the spindle and the amount of torque delivered
to the fastener. The total angle measured during a tightening (from Torque Threshold to
final angle) consists of the wind-up plus the socket's rotation angle. The "Wind-up
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Compensation” feature measures the "wind-up" angle and subtracts it from the total
measured angle to report the true angle of turn for the socket.

When the tightening is complete and the amount of torque on the fastener drops to 7/8 of
the peak torque obtained during the tightening (spindle starting to relax), the step's
algorithm counts the number of degrees the spindle rotates until the torque reaches the
programmed Torque Threshold value. This angle measurement is the amount of wind-up
and is subtracted from the tightening's total angle of turn to get the true socket angle of
rotation.

When using the Angle Control tightening strategy the End of Run reported angle of turn
will be less than the programmed Target Angle. To eliminate this problem, the spindle
must be calibrated to determine its “wind-up” angle, and then compensate by rotating the
spindle past the programmed Target Angle by an amount equal to the ‘wind-up' angle.

Angle Control strategies are run on a representative joint (with Wind-Up Compensation
enabled). If the reported angle of turn is different (less than) the Target Angle the
difference is the "wind-up" angle. This angle value is user programmed into the Angle
Control's "Wind-up Compensation” parameter. During a tightening the Control algorithm
will rotate the socket this additional number of degrees past the Target Angle so the
tightening's reported Final angle is equal to the Target Angle.

Spindle Wind-up Compensation specific parameters are:

wind-Up Enable/ Selects/De-selects the feature.

Disable

Wind-Up A user entered compensation angle that eliminates the

Compensation problem of a reported Final angle being less than the Target
angle.

NOTE: Wind-up compensation can only be activated in the Angle Control step.
External Event Stop

This Angle Control feature uses a discrete input to supply a signal that causes the tool to
stop turning. This is useful for example, when aligning a Castle nut for Cotter pin
insertion. The feature consists of two operations. Operation 1 tightens the nut until it is
seated. Operation 2 rotates (direction is selectable) the nut from the seating position to
the final position for pin insertion.

Example 1:

Final positioning rotation direction is the same as the Tightening direction. This is
accomplished using a single Configuration running Angle Control with "External Event
Stop" enabled. Shiftdown torque would be set to a value that seats the nut. Threshold
Torque would be set to the same value. After Shiftdown occurs, the nut continues to turn
(at Shiftdown Speed) in the Tightening direction until the "Stop" discrete input becomes
active.
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Example 2:

Final positioning rotation direction is opposite that of the Tightening direction. This
requires two configurations. Configuration 1 uses Torque Control to seat the nut.
Configuration 2 (rotation direction set to opposite of Tightening rotation direction) uses
Angle Control with "External Event Stop” to adjust the nut in the reverse tightening
direction to its final position (indicated by the discrete input becoming active). This
example requires a separate "Start" signal for each Configuration.

External Event Stop specific parameters are:

External Event Stop Enables/Disables the feature.
Enable/Disable

External Event Stop is a selectable feature for only the Angle Control step.
Current Plausibility

The tool motor's maximum current used during a tightening is directly related to the
maximum torque achieved. Therefore measuring the amount of peak current required
during the tightening and comparing it to the achieved torque can provide health checks
of the torque transducer and any gear box (between the transducer and the motor)
deterioration. This is the user selectable Current Plausibility (CP) check.

When the feature is enabled the peak current obtained during a tightening will be
compared to High and Low Current Plausibility Limits (CPLs). The tightening's peak
current must fall within these limits. Default CPLs are obtained by translating the
engineering High and Low Torque limits into the motor currents (displayed as Amps) they
represent. The translation is performed using the tool's Kt (Nm/Amp) specification. The
CPLs can be user adjusted (customized) by modifying the Limit Tolerance parameter.
This minimizes the occurrence of nuisance faults.

The check is performed on the last Torque measuring step (Torque Control, Angle
Control, Yield Control or Re-torque) in the Configuration. It is performed during the
tightening (active check) for the high CP limit and at the end of the tightening (passive
check) for the Low CP limit.

You also have the option of allowing a CP High limit violation to cause an immediate tool
shutdown. A CP violation does not prevent the tool from starting subsequent tightenings.

The Kt factor is affected by motor magnet strength variation and must be compensated
for by multiplying it by a user programmable "Kt Sensitivity Factor" parameter. The
Sensitivity Factor allows the user to "calibrate” a tool's Kt value. Calibration must be
performed at the customer's facility on the target application. It consists of running a
particular tool to the application's required torque, using the tightening's achieved torque
and current readings, calculating a Kt value and comparing it to the tool's nominal Kt. The
Sensitivity factor would be adjusted to bring the tool's actual Kt into alignment with its
nominal Kt.
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Current Plausibility specific parameters are:

Current Plausibility Acts as a normalization factor to calibrate the tool's Kt to the

Enable/Disable actual Tightening application.

Shutdown on If enabled, the tool will stop if a Current Plausibility High fault

Plausibility High occurs.

Enable/Disable

Limit Tolerance Allows adjustment of the Current Plausibility limits to minimize
the occurrence of nuisance failures in the actual tightening
application.

Sensitivity factor Acts as a normalization factor to calibrate the tool's Kt to the

actual Tightening application

Current Plausibility is a selectable feature for the following steps:
e Torque Control

* Angle Control

* Yield Control

* Re-Torque Control

4.2.3 Work Instruction Messages

The Network, Enterprise, and MultiSync versions of ICS generate a Work Instruction
message for the IC1D controller. The message is displayed on the IC1D's screen when
certain Tightening statuses exist (determined from active EOR data streams). The
custom message is user entered. Accessing the ICS Work Instruction message
generating screen is accomplished as follows:

1. Goto the Setup/Advanced screen.
2. Select the Controller, Spindle, and Configuration.

3. Click the Work Instruction button. The screen shows the Work Instruction float
box.

4.  Enter text into the Message Text column next to any EOR Status.
5. Click OK to approve.

If a tightening results in a fault condition, click the Work Instructions button to rework
instructions on the IC1D module's screen. This gives the operator an idea of what to do to
rectify the failed tightening. The Work Instruction Setup screen can be accessed via the
Setup/Quick Setup or Setup/Advanced Setup screen by clicking on the Work
Instructions button. The screen facilitates the assignment of custom messages for up to
nine different End of Run tightening statuses. For each status, you can assign text (up to
64 characters) that will be displayed in the ICS Event Log and on the IC1D module's
screen message area if that status occurs.
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Working Instructions _

EOR Status ezzage Text
Pazz

High Targue

Highangle

Lo Torgue

Lowdngle

High TorgqueAnd HighAngle

Lo TorgusSndLovedngle

High TorgqueAnd LowAngle

Low TorguesndHighangle

Figure 26 — Working Instructions
The Setup screen can be accessed via two different routes:

1. Select the Setup/Quick screen and enter the Controller ID, Spindle #, and Config
#, then click the Work Instruction button, OR

2. Select the Setup/Advanced screen and enter the Controller ID, Spindle #, and
Config #, then click the Work Instruction button.

Click the Work Instruction button to display the Working Instructions float box. You
can then enter the required Status messages. When finished, click the OK button.
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4.3 General Setup

This General Setup provides you with the ability to load, view, edit, create, and save
general system and spindle parameters. You can also print a parameter report to any

printer connected to the PC, or export an ASCII text report.

E General-1 - 192.168.4.4[222:0]

Params=et Mame Source  |Metwork

Cortraller 1D |192168.4.4(22200  ~|| %

Syztem |nitialization ] Spindle Initialization ] Corm Protocol &zzignment ] Azzigh Inputs ] Azgigned Outputs ]

Suyztem Details
Sypstem Mame

[rate Settings

Controller D ate/Time

[IR: Insight St |

“erzion |hfo

Cornrm Part

Baud R ate

Farity

bAultiDrop Address

Date Format  |DDMMYY | Offsst |GMT =] Controller Wersion |

Serial ] F'rnfibus] Devicenut ]

| comn | Stop Bits [1 =
= | EBits/Char E |
| MHare ﬂ Fratacol |
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Figure 27 — General Setup Screen--System Initialization

This screen consists of five tabs covering the following areas:

e System Initialization

e Spindle Initialization

e Comm Protocol Assignment
e Assign Inputs

e Assign Outputs

4.3.1 System Initialization

The System Initialization tab permits you to set and edit the following parameters: -

¢ System Name
* Date and time settings

* Software version (view only when data loaded from controller)

e Baud rate, parity, # of stop bits, and bits per character for all serial comm ports
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* Turn EOR (End of Run) data on or OFF (only available for Profibus and DeviceNet in
Network, Enterprise and MultiSync ICS version software)

The software tests for all logical and out of bounds errors and warns you of any error at
time of entry. The software does not permit saving of a logically incorrect parameter set.

The following table shows the text entry and drop boxes available for customizing the
System Initialization functions.:

System Name Provides for assigning a name to a controller to aide in
identification.

Controller Date/Time | When in Network mode and connected to a controller, press
Set this button to automatically set the controller's date and time
to the same values as on the PC running the ICS software.

Version Info When in Network mode and connected to a controller, press
this button to view the version numbers of all relevant files
and software on the controller.

Date Format Select the date format for the controller (mm/dd/yy or dd/mm/
yy).

Offset Select the correct time zone for the controller.

Baud Rate This sets the speed of communications for the serial port.
Select a Baud Rate from the drop box list in the range 1,200
to 115,200.

Parity Select the Parity for the serial connection to None, Odd, or
Even from the drop box list.

Bits Per Character Use the drop box list to set the Bits Per Character parameter
to 7 or 8.

Stop Bits The Stop Bits for serial port communications is set to indicate

1 or 2 stop bits with the drop box list found in this parameter.

MultiDrop Address Select the Address Number to use in the Host Data Out
protocol.

4.3.1.1 Profibus/DeviceNet Setup

Profibus and DeviceNet are two Plant Floor communication networks. The Controller can
be connected to either of them for sending End of Run data. The Controller can also be
controlled via the networks. These options are only available for Network, MultiSync, and
Enterprise versions of ICS software.

Profibus has the following Setup parameters:

Enable Operation When checked, the Profibus card functions are enabled.

Add Barcode to EOR | When checked, the Barcode number will be added to the End
of Run Message sent out on the Profibus communication link.

Bus Controls System | When checked, the Profibus controls the Controller.

Send EOR on Bus When checked, the End of Run Message will sent out on the
Profibus communication link after each tightening.

Address Profibus node address is entered here.
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DeviceNet has the following Setup parameters:

Enable Operations When checked, DeviceNet card functions are enabled.

Add Barcode to EOR | When checked, the Barcode number will be added to the End
of Run Message sent out on the DeviceNet communication
link.

Bus Controls System | When checked, DeviceNet controls the Controller.

Send EOR on Bus When checked, the End of Run Message will sent out on the
DeviceNet communication link after each tightening.

Address DeviceNet node address is entered here.

Baud rate DeviceNet Baud rate selections (125 KBs, 250 KBs, 500
KBs).

4.3.2 Spindle Initialization
The Spindle Initialization tab has two sections:

* Tool Parameters
* Spindle Parameters

= General- 1
Paramset Mame | Select hew. .. w | Source |Local DB
Controller 1D (g}

System Initislization | Spindle Initialization | Comm Protocol Assignment | Assign Inputs | Assigned Dutputs

Tool Parameters

Spindle v

Tool Type

Programmable Switch Operation | Tybe Mut2 w
[CJEnable Tubenut 1 5oit Shiftdown

Spindle Parameters

Canfiguration Select Internal “
Spindle Operation Hatdheld A
Start Mode

Remote Tool Enable Mode Mane v

[ Interlock &ctive

Figure 28 — General Setup--Spindle Initialization
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4.3.2.1 Tool Parameters
Tool parameters include:

Spindle Indicates the selected spindle.

Tool Type A read-only indicator of the type of tool connected to the
controller. The field displays data only when ICS is in Network
Mode.

Programmable None--No operation assigned to the switch.

Switch Operation Tube Nut 1--When selected, the spindle operates in tube nut

reverse when the momentary position of the switch is
activated. No trigger press is necessary to operate the spindle
in tube nut reverse in this mode. When the momentary switch
is released, the spindle stops, and it is ready for forward
operation. Note Tubenut Mode must also be enabled for this
operation to be functional.

Tube Nut 2--When selected, tube nut reverse requires the
activation of both the momentary switch and the trigger. In
other words, this mode requires two-handed operation by the
operator. If the trigger is released and the momentary switch
is not released, the spindle remains ready to operate in tube
nut reverse with the press of the trigger. If the momentary
switch is released but the trigger is not, the spindle remains
stopped until the trigger is also pressed. When both the
momentary switch and the trigger are released, the spindle
returns to forward operation and is ready to accept a trigger
press for running forward. Note that Tubenut Mode must be
enabled for this operation to be functional.

Gang Advance--When selected, the momentary tool switch
acts as a gang advance input. That is, when activated after a
reject cycle, the gang count will be incremented by one.

Enable Tubenut This checkbox enables/disables tubenut operation. When
enabled with neither Tubenut 1 nor Tubenut 2 selected in the
Programmable Switch Operation parameter, the reverse
position of the ring functions as the tube nut reverse just as it
does for a normal reverse operation. When the switch is put in
the reverse position and the trigger is pressed, the spindle
operate in reverse until the tube nut head returns to the open

position.

Enable TactAlert When enabled, the tool will momentary vibrate when a reject
cycle has occurred, to alert the operator.

Soft Shiftdown Enables Soft shiftdown of the tool speed for better

ergonomics. Soft shiftdown occurs after the torque shiftdown
point has been reached in the tightening.

NOTE: The tool's Programmable switch is located in the momentary spring return
position of the tool's Forward/Reverse ring. It remains in the activated position only
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while the operator holds it there. Upon release, the switch returns to the Forward
(Home) position.

Spindle Parameters include the following:

Configuration Select | Sets how Configurations are selected. The options available
from the drop box list for this parameter are Internal,
External Discrete, and External Binary. If you are using
eight or fewer configurations and selecting configurations via
the inputs at the side of the controller, then select External
Discrete. With more than eight configurations in use, you
must select External Binary. When you select Internal, a
drop box is activated on the Run screen. This drop box allows
you to choose any programmed configuration available for
the spindle connected.

Spindle Operation This is where you select the method by which the spindle
receives a start signal. You can change a controller from
handheld operation (spindle trigger) to machine mount (or
fixtured) mode. A fixtured spindle (or machine spindle) is one
that receives the external start or throttle signal remotely
through the 1/0O connector on the left-side of the controller. To
change from a handheld spindle to a fixtured spindle, select
Machine Mount from the Spindle Operation drop box. To
switch back to handheld mode, select Handheld Spindle from
this drop box.

Start Mode This parameter does not apply unless machine mount was
selected under the Spindle Operation parameter. Under
machine mount operations, this parameter determines the
type of signal that is used to start the spindle:

When Throttle is selected the signal mirrors the signal sent
out in a hand-held tool where the operator must completely
depress the spindle’s trigger to send a start signal. In other
words, the signal must be maintained for the entire length of
the tightening for the cycle to work properly.

Pulse indicates a momentary external signal that starts the
spindle until it times out or until the required torque or angle is
reached.

Dual requires two switch closures--free speed and safety
latch. This applies to spindles that require the operator to
activate two switches within a 2-second interval to ensure his
hands are safely away from the machinery. If either input is
not energized within the two-second interval, the spindle does
not operate.

Remote Tool Enable | When activated, this function allows the operator to remotely
Mode enable/disable the tool through inputs at the side of the
controller. When 2Line is selected, if the "Spindle Enable" line
is high during a cycle start request the tool will run. If the
"Spindle Disable" line is high during a cycle start request the
tool will not run. For 1Line operation, if the "Spindle Enable"
line is high during a cycle start request, the tool will run. If it is
low the cycle will not start.
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Interlock Active

When selected, this function disables the tool after a
Tightening is complete until the Configuration is selected. The
Configuration is de-selected when a 'Pass' Tightening cycle
or '‘Gang Complete' is received.

4.3.3 Comm Protocol Assignment
The Comm Protocol Assignment tab provides you with a method of assigning protocols

and customizing them for the various communications ports on the controller. A different
protocol can be assigned to each available port.

E General-1 -192.1

68.4.4[1111:0]

Paramset Mame |

Controller 1D 182163 4.401111:0) = %

J Source |Network

Protocol Selection

System Initialization] Spindle Initislization  Comrn Pratocol &ssighment lAssign Inputs] Agzigned Dutputs]

Agsigned Port | Protocol
Conl I -
EOR Settings
Pararneter | esMo | - | ﬂ
Cycle Mumber O |
Power Head Mumber O
Spindle Mumber O
Config Mumber O
Step Nurmber a J
R m ﬂ hd
[ Default Filter
Figure 29 — General Setup--Comm Protocol Assignment

Protocol

From this drop box, select the protocol you wish to assign to
the given communications port.

EOR Settings

Sets the data that will be sent when the EOR Data Out
protocol is selected. Check the box next to the field that you
wish to be sent for the EOR Data Out protocol. The order in
which the fields appear can also be changed by either
dragging the parameters up and down the list or by clicking
on a parameter and using the up/down arrows to the right of
the scroll box.
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Default Filter

When checked, the controller will use the default
arrangement for the EOR Data Out protocol.
. Date

. Time

. Spindle

. Config

. Cycle #

. Torque value

. Torque result

. Angle value

. Angle result

© 00N O WN PP
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4.3.3.1 Barcode/VIN Operation

A scanner, Profibus, or DeviceNet can input a Barcode or VIN number to the controller. In
Passive mode the number is attached to the Tightening data sent at the completion of a
tightening. It is also stored locally in the Cycle Log. Active mode has all the functionality
of Passive mode and the additional functionality of allowing the Barcode/VIN to select
the Configuration to be run. Valid Barcode/VINs are identified by certain characters in
their alphanumeric strings (criteria). In both Active and Passive mode, there is an option
to disable the tool until a valid Barcode/VIN is received. The Barcode/VIN Setup section
is displayed at the bottom of the Comm Protocol Assignment float box when Barcode/
VIN is selected as the Protocol in the Protocol Selection area at the top of the float box.

To access Barcode/VIN setup, navigate to the Setup/General screen. Select the
Controller ID (network) or Parameter Name (database). Next, select the Comm
Protocol Assignment tab then select Barcode/VIN in the Protocol drop box. This
displays the Barcode/VIN Setup section in the bottom of the float box bottom, as shown
in Figure 30.

ET General- 3

Paramzet Mame | Select Mew... s | Source |Local DB

Caorntraller 10 (% DatelTimestamp

System Initilization | Spindle Initislization | Comm Frotocol Azsignment | Azsign lnputz | Aszign Outputs

Protacol Selection

Agzsighed Part Pratacal
Com1

Barcode I for Spindle 1

Wik Setup

Settings

Operation w | Length |20 [ Cycle InterLock
Criteria

Criteria Setting From |1 To |0

Configuration Criteria

Figure 30 — General Setup--Barcode/VIN Operation

The selectable options for Barcode/VIN are:

Operation A drop box that allows you to select Active or Passive mode
or None

Length Set the length (# of characters) of the Barcode/VIN

Cycle Interlock If checked, disables tool on a controller until a valid Barcode/
VIN scan

From Sets the beginning (character #) of the criteria range

To Sets the end (character #) of the criteria range
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Criteria Setting

Double clicking on a row entry displays the Criteria Editor
Float Box. Select the Configuration for editing in the
Configuration drop box. Double click in the Config Criteria
text entry box. Enter the character string to identify a valid
Barcode/VIN. Click OK to approve.

4.3.4 Setup/General/Assign Inputs

The Assign Inputs tab provides you with a method of assigning input behaviors to
physical input locations on the controller. The software detects and restricts multiple
assignments of one behavior.

To assign an input, first click on the input for which you wish to assign a behavior. Then
click on the behavior that you wish to assign to the input and click on the assign (left
pointing arrow) button. To de-assign an input, first click on the input to which you wish to
de-assign a behavior. Then click on the de-assign (right pointing arrow) button. To de-
assign all behaviors click on the de-assign all button.

E General-1 - 192.168.4.4[222:0]

Param=et Mame Source  |Metwoark

Cortroller [D |1 QA2 168 4 4[222:0]
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RISC_IP_2  SaftStart
RISC_IP_2 Fornward
RISC_IF_4 Reverse
RISC_IF_5 Configl
RISC_IFP_E Config2
RISC_IP_Y Config3
RISC_IP_&2 Configd

|£

Syztem Initialization ] Spindle Initialization ] Comm Protocol &zsignment &ssign Inputs l Azzigned Dutputs ]

Behaviars

Motdctive
Configh
Configh
Config?
Configl
SpindleEnable
SpindleDizable
GangReset
ConfigReszet

S afetylatch
BupazszSpindle
ResetOutputs
ToolReverse
ToolT hrattle

ProarammableT aolS wij

Figure 31 — General Setup--Assign Inputs

NOTE: For safety reasons, after the new input assignments are sent to the
controller, they will not take effect until the controller is rebooted.
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4.3.5 Setup/General/Assign Outputs

The Assign Outputs tab provides you with a method of assigning output behaviors to
physical output locations on the controller.

To assign an output, first click on the output for which you wish to assign a behavior. Then
click on the behavior to which you wish to assign the output and click on the assign (left
pointing arrow) button. To de-assign an output, first click on the output to which you wish
to de-assign a behavior. Then click on the de-assign (right pointing arrow) button.

To de-assign all behaviors, click on the de-assign all button. If the time for the output is
set to zero, the output will remain active until a new cycle is started. To set an expiration
time for the output, enter a time into the time column for the appropriate output (it will
remain on for that number of seconds once initially activated).

E General-1 -192.168.4.4[222:0]
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Cortroller ID |192.168.4.4222:0] = || %
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RISC_OF_1 5pindlelnCycle 0.00 Mokt ctive -
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RISC_OF_4  SpindieHighTorque  0.00 E{Egm:!gg

RISC_OP_5 SpindleLowTorque 0.00 Phdcng:g4
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RISC_OP_7 SpindleLovedingle 0.o0 FhdConfigs
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PhdConfig2

E*l PhdCycleComplete
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FhdinCycle
PhdP ainthd arker
PhdR eiect j

Figure 32 — General Setup--Assign Outputs

NOTE: For safety reasons, after the new output assignments are sent to the
controller, they will not take effect until the controller is rebooted.
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4.4 Parameter Assignment

The Setup/Parameter Assignment tab allows you to assign any saved configuration
and/or general parameter set to any controller on the network.

You can create and save a set based on parameter sets and general sets already present
on the PC. Once these sets are created, they can be downloaded to other controllers at
any time.

This screen works in the network mode only. The left side of the screen shows all
controllers that are on the network in the tree view. Opening a controller node displays
the list of spindles and general parameters for that controller. Opening a spindle node
displays the list of configurations in the spindle. The upper right half of the screen
displays the list of general parameter sets stored with the PC while the lower right half
shows the list of configuration sets stored within the PC.

B Parameter Assignment - 1 !HE

el Y Source  |Metwark

= |:| m Param sets ‘
+ D 192165 4.4[222:00 SEIEIETITEIEISISTEIET

Corfig sets
sdfeisf

Figure 33 — Setup--Parameter Assignment

The stored general parameters can be assigned to the general parameter node of any
controller by a simple drag-and-drop operation. Similarly, configuration sets can be
assigned to a configuration on the controller by drag-and-drop operation.
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The color conventions for general parameter nodes and configuration nodes are as
follows:

. indicates that the general parameter or configuration is the same as that on
the controller.

. indicates that the general parameter or configuration is currently present at
the controller but not in synchronization with the changes made by the user.

* Red indicates that the configuration is currently not present on the controller but
assignment has been made on the parameter assignment screen.

* White indicates no operation has been done on the configuration.

You can view what general parameters and configurations are assigned to each
controller. Double clicking on a configuration parameter set linked to a controller opens
the Configuration Setup screen so it can be viewed. Double clicking on a general
parameter set linked to a controller will open the General Setup screen so it can be
viewed. You can make the required changes on the screen. On closing the screen, you
will be asked to save the changes.

Configurations that are assigned to each controller can be viewed on this screen. When
parameters are modified or initially assigned to a controller, a text explanation (up to 128
characters describing the change) can be added and stored in the ICS Event Log.

Right mouse click on the Configuration button and a float box is displayed with an Add
Comment option. Left mouse click on the Add Comment option and the Parameter
Assignment Float box is displayed. Enter a comment into the text-entry box and click the
OK button to approve. In the Text column of the ICS Event Log, an icon is shown for the
programming event. Double left mouse click on the icon to display the stored message.

Configurations can be de-assigned from any controller on the network. Right mouse
clicking on a loaded Configuration (green indicator) in the Configuration list shown on
the left side of the Setup/Parameter Assignment screen causes a float box to be
displayed with an Un-assign Config option. Left mouse clicking this option removes the
Configuration.

You can sort the configurations within a spindle by number or by the node color. This
option is available when right clicking on the spindle node. The option of unassigning a
configuration is available by right clicking on the configuration node.

© Ingersoll-Rand Company 2005 Page 58



Section 4 — Programming a Controller

@R IngersollRand

4.5 Location/Ethernet Settings

Ethernet Setup is available by navigating to Setup/Location Ethernet, which displays
the Ethernet Settings screen shown in Figure 34. This screen shows each networked
controller's unique address (Job ID + CAN Address).

=
E EthernetSettings - 1

&

Joh D

Lacation Description

MAC Address

IP &ddres=

CAR Addr... Contraller Rame

FIR|

000231 FFFFFF

192166111

1 testd |

Figure 34 -- Ethernet Settings

Place the cursor on any of the row entries and double left click to display the Location/
Ethernet Settings screen (Figure 35).

The Setup/Location-Ethernet Settings screen provides you the ability to view, set up
and adjust the Location and Ethernet parameters for all controllers.

Upon activation of this screen, the software displays two sections for entering the
following information:

e Location ID

* Ethernet Settings
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The screen also has OK and Cancel options. Clicking the OK buttons sends all changes
to the controller.

EH LocationfEthernet Settings E
Location 1D
Job 1D |22z -
CaM address |o
Location description |C0ntr0|ler
Cortraller name |IR In=ight
Ethernet settings
MAC address |EID 02:51:FF:FF:FF
IP &ddress | 192 188 . 4 . 4
Default gatewsy | 192 . 168 . 4 o1
Subnet mask | 285 . 255 . 286 . @
SMTP Server IP | 192 . 188 . 4 . 1
ICS UDP Port S0001
Controller Port (UDP, TCP S0000
[ DHCP Enabled [~ SMTP Enabled
Change Password
FTF Cortraller |
(o4 | Cancel |

Figure 35 -- Setup--Location/Ethernet Settings

NOTE: Selecting Setup/Location-Ethernet Settings in ICS Connect software
displays the screen shown in Figure 35. For ICS Network, Enterprise, or MultiSync
software, making the Setup/Location-Ethernet Settings selection first displays the
Ethernet Settings float box shown in Figure 34. Double clicking on an entry then
causes the screen shown in Figure 35 to display.

4.5.1 Location ID

The Job Number and CAN (Controller Area Network) Address parameters found at
the top of the Location ID section of the screen are used to set a Location ID for a
particular controller. The Location ID is used as a unique identifier for each unit on the
network.

The Job Number is a four-digit entry that represents a location on the assembly line.
Each standalone controller must have a unique job number. However, when controllers
are arranged in a powerhead, each unit in the powerhead shares the same job number.

The CAN Address reflects whatever has been physically set on the controller’s rotary
address switches. It should always read 00 (zero zero) for a single spindle operation. If it
does not read zero, physically move the rotary switches on the unit until they are set at
00.You cannot make a change to the CAN Address parameter on the System Setup
screen itself. You can only view what has been set on the controller. For a powerhead
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setup, the CAN Address must reflect the controller’s position in the powerhead. See the
Insight IC1D and IC1M Controller User Manual for more information on setting the CAN
Address using the unit’s rotary switches.

You can also enter a Location description and a Controller name in this section of the
screen, to aid in identifying the controller.

4.5.2 Ethernet Settings

When a PC is connected to the controller via the Ethernet, the Setup menu's Ethernet
Setup sub-menu screen must be correctly programmed to allow the controller to
communicate with the PC.

When on the data entry screen, make any necessary changes to the IP Address,
Default Gateway, Subnet Mask, SNTP Server IP, ICS UDP Port, and Controller Port.
You can also turn Dynamic Host Communications Protocol (DHCP) On or Off on this
screen. Click the check box next to DHCP Enabled to turn this protocol On or Off. When
DHCP is turned On, it allows the network server to set IP addresses for this unit. Enable
or disable SNTP (Simple Network Time Protocol) by clicking the check box next to SNTP
Enable. With SNTP enabled, the controllers will set their time via a SNTP server on the
Ethernet server.

NOTE: ICS UDP Port sets the port number used to send and receive data to and
from the ICS software. In most cases this should be left to the default value of
50001.

Ethernet changes do not go into effect until the controller is rebooted.
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4.6 Download Software

The Download Software selection on the Setup menu allows you to download MCE and
RISC software to a selected controller or set of controllers currently on the network.
When any software is upgraded, the controller automatically reboots. Before sending the
software to the controller, a warning message is displayed indicating that all tool
operations will be stopped and that controller will reboot, when completed.

Download Software H

Controllers

Controller Model m hd

/

Files to Download

EZ=N

/

| Close |

Figure 36 — Setup--Download Software

Controller Selection
/ List

/ Selected File List

Controller Model
Drop Box

Use this drop box to select the type of controller for the
download operation. The controllers of the selected type
presently on the network are displayed in the Controller
Selection List below.

Controller Selection
List

Select the controllers for download operation by checking in
the associated check box.

Browse Button

Opens a file browser dialog to pick the files to be downloaded.

You can choose the RISC or MCE files that you wish to
download.

Files to Download
Read Only Text Box

File selected from File Browser Dialog is displayed in this
fields.

Selected File List

All files selected to be downloaded are displayed in this list.

Start Button

Starts controller software download to the selected
controllers. You will be prompted with the message, “You are
about to download new software to the controller. Do you
want to continue?" The download starts on confirmation.

Close Button

Closes the Download Software screen.
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Section 5 - Monitoring Cycle Data

5.1 Run Main Single, All, and Powerhead Views

5.1.1 Run Main Drop Box View Selections

The Run drop box displays EOR (End of Run) data for the last Tightening cycle. There
are three different View selections (Run Main View, Run Main View All, and Run Main
Powerhead) depending on the data presented and your version of ICS software.

5.1.2 Run Main View

The Run Main View screen presents you with a display similar in appearance and layout
to the IC1D Run Main screen.

Once the Run/Run Main View selection is made, the screen shown in Figure 36 is
displayed.

% RunMain View-2 - 192.168.4.4[222:0]
Cortroller 1D 1921684 4[222:0] | Spindle |1 | Config Ma.
Source  |Metwark:
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Complete Alarm Alarm Status
Strategy
Torque Target u]
Low Torque Limit o
High Torque Limit o
b N
ECQR Field Mame ECOR Yalue | o -
Unigue 1cd
Jab id
Cycle Mumber
Powerhead Cycle Murnber
Powerhead Mumber
Spindle Mumkber
Step Murnber
Cycle Result
Torgue Result
Annile Resutt j A

Figure 36 — Run--Run Main View
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The values shown on this screen include:

Controller ID Box

Use this drop box to select the controller whose EOR data
you wish to see.

Spindle Box

Use this drop box to select the spindle of the selected
controller whose EOR data you wish to see.

Configuration
Number

Displays the configuration number for the EOR data
displayed.

Pass / Fail Indicator

This displays an indicator for overall Pass/Fail status of the
tightening operation. The OK image is shown if the operation
passes; otherwise, the Failure image is shown.

Torque status
indicator

Displays an indicator for status of torque. The downward
yellow arrow image indicates that torque is less than the low
torque limit and the red upward arrow image indicates that
torque is greater than the high torque limit. If torque is
between low torque and high torque limit, then an OK image
is shown.

Angle status
indicator

Displays an indicator image for status of angle. The
downward yellow arrow image indicates that angle is less
than the low angle limit and the red upward arrow image
indicates that angle is greater than the high angle limit. If
angle is between low angle and high angle limit, then an OK
image is shown.

Gradient status
indicator

Displays an indicator image for status of gradient (slope). The
downward yellow arrow image indicates that gradient is less
than the low gradient limit and the red upward arrow image
indicates that gradient is greater than the high gradient limit. If
gradient is between low gradient and high gradient limit then
an OK image is shown.

Gang complete
indicator

The OK image is shown when Gang status is complete. The
Gang status depends upon the gang count. For example, if
the gang count is 3 bolts, then an OK image is shown when
EOR of 3 successful tightenings is reported. This is read from
the parameter gang count, which is reported as 1/3, 2/3, and
3/3 for these three EORs.

Stats Alarm indicator

Displays an indicator image for stats alarm. It displays a red
colored image if stats alarm is active and a gray colored
image if stats alarm is inactive.

PM Alarm indicator

Displays an indicator image of Preventive Maintenance (PM)
alarm. It displays a red colored image when PM alarm is
active and a gray colored image when PM alarm is inactive.
PM alarms indicate when service should be performed on a
tool.

Tool Status indicator

1) Tool connected to the controller [indicator is green].
2) No connection to controller [indicator is red].

In a multi-step tightening, the strategy name is that of the last step. The large primary
number is the torque value, unless the strategy is angle control (in which case it will be
the angle value). Note that both the primary and secondary numbers show either a
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degree symbol or torque units making it clear which parameter is being displayed. The
three numbers to the right of the primary number are (from top to bottom) the high limit,
the target value, and the low limit for the Control Variable. The values displayed are those
that were programmed during either the Quick Setup or Advanced Setup operations. The
EOR fields along with their current values are displayed in a list below the main window.
The position of the fields can be changed by first highlighting the field and then using the
up and down buttons to change its location in the list.

You have the option to display the EOR fields. By clicking the small up arrow below the
main window, the EOR list is no longer displayed. By clicking the small down button
under the main window, the EOR list is displayed.

5.1.3 Runmain View All
(ICS Network and ICS Enterprise only)

The Runmain View All screen is available by navigating to Run/Runmain View All,
which displays the screen shown in Figure 37.

% Runmain View All

Source Metwork

Eaor Data

| Cortroller Spincle Unigu.... Job 1D Cycle Mo Powerhead cycle Mo Powerhead ... | Corfig. Mo Step... DaterTime Cyi|
| 192.188.1.101[0:1] 1

Figure 37 — Run--Run/Runmain View All

Runmain View All allows you to view data for all controllers (or a limited subset) on a
network at the same time. To view only a subset of spindles, on the Runmain View All
screen:

Page 65 © Ingersoll-Rand Company 2005



@R IngersollRand Section 5 — Monitoring Cycle Data

1. Click the Filter button on the Runmain View All screen to display the Select
Spindle Dialog screen shown in Figure 38.

Select Spindle Dialog F§|

Spindles On Metwork Selected Spindles

192.163.1.101[0:1]-1

I (o]:4 l ’ Cancel

Figure 38 — Select Spindle Dialog

2. Onthe Select Spindle Dialog, choose spindles from the Spindles on the Network
box on the left side of the dialog, and click the right arrow (>) button to move the
them to the Selected Spindles box. Use the double right arrow (>>) button to select
all spindles.

3. To deselect spindles from the Selected Spindles box, choose the spindles you wish
to remove and click the left arrow (<) button. Use the double left arrow (<<) button to
deselect all spindles.

4. Once you have selected all the spindles you wish to view, click the OK button to
view the filtered Runmain View All screen.

Right mouse click on the EOR Data table header to display the Select Column Dialog
float box. You can select which columns to display on the Runmain View All screen. All
columns are selected as a default.

5.1.4 Runmain Powerhead

The Runmain Powerhead screen is only available in the MultiSync and Enterprise
versions of ICS software. This screen view shows the last EOR data for all spindles within
a Powerhead, up to 40 spindles.

To view a subset of spindles on the Runmain Powerhead screen:
1. Click the Filter button on the Runmain Powerhead screen.

2. Onthe Select Spindle Dialog screen, choose spindles from the Spindles on the
Network box on the left screen side, and click the right (>) arrow button to move
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them to the Selected Spindles box. Use the double right arrow (>>) button to select
all spindles.

3. To de-select spindles from the Selected Spindles box, choose the spindles for
removal and click the left arrow (<) button. Use the double left arrow (<<) button to
de-select all spindles.

4.  Once the spindles have been selected for viewing, click the OK button to display
them on the Runmain Powerhead screen.

Right mouse click on the EOR Data table header to display the Select Column Dialog
float box. You can select which columns to display on the Runmain View All screen. All
columns are selected as a default.

Cycle #, Torque, and Angle status are shown by changing the cell background color
(red, green or yellow). The first row in the Runmain Powerhead screen table displays
the overall Powerhead status (this row has a blue tint). The remaining rows show the
individual status for each spindle in the Powerhead. If there is more than one Powerhead
displayed, each will have an overall status (blue) row followed by the assigned spindle
rows for that Powerhead.

This screen can show status data from all Powerhead spindles (max of 40) with out
having to scroll in the vertical direction. Selecting which Powerhead to view is effected via
the Filter button.
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5.2 Run/View Cycle Log

The Run/View Cycle Log screen is a view-only screen that displays various tightening
parameters that are monitored during a fastening. Up to 1,000 of the most recent cycles
for a IC1D and 200 for a IC1M can be displayed. This screen displays cycle data for
every configuration used, and the torque value shown reflects which unit of measurement
(Nm, Ft-Ibs, etc.) was selected for a particular configuration.

The screen is similar in construction to Run Main View All screen, except that the log
viewed is for one spindle or powerhead for all cycles (past and present). This screen
allows you to select which controller/powerhead on the network to view via the
Controller ID and Spindle drop boxes.

If the EOR data archiving function has not been selected for the viewed spindle or
powerhead, then the ICS software requests the log from the appropriate spindle(s). To
update the cycle on this screen, click on the Refresh button in the communication tool
bar.

e View Cycle Log -1 - 10.52.5.160[11:1]

Cortroller 1D 10.625.160(11: | Spindie 1 v 0 0‘;.': ;‘_J @

Date-Time Stamp Source Fram Date | To Date | |
Cycle Loy

Cycle Mo Powerhead cycle Mo | Powerhead ... Spind..  Corfioursti.. | Step.. Date/Time Of Cycle . Cycle Result Peak Torgue . Torgue Resut 5
£71%5 E71% 1 1 1 7 OREGMODG103515 [ Bass | gos [0 Pass
B7154 E7155 1 1 1 7 ORZGM005103505 [ Pass | 545 [0 Pasa

B9 BG4 1 1 1 7 oaceR00s 10346 [ Bass | 4m [0 Pess

£7192 £7183 1 1 1 7 066005 10:34.39 [ Passl 536 [0 Fass |

67191 £7182 1 1 1 7 066005 10:34:27 [0 Passl 600 [ Pass |

67190 £7181 1 1 1 7 0BMEIR00510:3415 [0 Pass | 57 [ Pass|

£7189 £7190 1 1 1 7 0662005 10:34.03 [0 Pass] 614 [0 Pass|

£7188 £7189 1 1 1 7 OBMEIR00G10:3351 [ Passl 671 [ Pass|

67167 67166 1 1 1 7 0662005 10:3339 [0 Pass| 514 [NEESS]

67186 67167 1 1 1 7 066005 10:3327 [N Pass] 463 [

67185 67186 1 1 1 7 0662005 10:3315 [ Pass] 559 [N Fass|

B7154 E7185 1 1 1 7 OREGMO0G103305 [0 Pass) 551 Fes] v
¢ | »

Select Columing hd

Fitter Criteria J
Step # I:I Gradient/Siope status ‘ v| [Reset iter | [Cre |

Figure 39 — Run--View Cycle Log

You can filter the EOR data via different criteria. Up to three criteria can be applied to the
log data selected at one time. Criteria are as follows:

e Configuration

e Overall status (Pass or Fail)

e Step#

* Torque status (Pass, High or Low)
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* Angle status (Pass, High or Low)
e Gradient status (Pass, High or Low)

Once a filter has been applied, you can view all data again by clicking the Reset Filter
button.

By default, the cycle log screen displays data on over 50 different variables for each EOR
cycle. The number of the variables displayed onscreen can be adjusted by clicking on the
Select Columns button. When activated, this button presents a screen to edit the
variables displayed, as shown in as shown in Figure 40.

Select EOR fields to view X

Select Columns

EOQR. Coloumn Zelect

Cycle Mo
Powerhiead cycle Mo
Powerbiead Mo
Spindle Mo
Configuration Mo
Step Mo

DateTime OfF Cycle
Owerall Cycle Result
Peal: Targue
Targue RFesult

4 »

T
=
=
(=]
>

IHERREEEEREE

QK l ’ Cancel l

Figure 40 — Select EOR Fields to View

Activate the check box next to the variables you wish to have displayed, when finished
click on the OK button. To change the order in which the columns of data are displayed,
click on a column and drag it to the desired location.

The cycle log on the controller can be cleared by pressing the Clear Cycle Log EE’
button on the communication tool bar.

Likewise, cycle number of the cycle log can be reset by clicking the Reset Cycle -:-?
Counter button on the communication tool bar. '

Once the cycle data has been filtered by configuration, you can then calculate
statistics on the filtered data. To calculate statistics, click the Launch Statistical
Parameters button on the communication tool bar. This launches a statistics sub
screen with the calculated statistics values for the selected data.

Once data has been retrieved from a controller, it can be saved to the PC local database
for later viewing and analysis. To save the cycle log data to the PC, select Save from the
File menu. To retrieve an already saved cycle log, first click on the Database button in the
main tool bar. Then select the controller (from which the cycle log came from) from the
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Controller ID drop box and the Spindle from the Spindle drop box. The Date-Time
Stamp drop box will then be populated with all saved cycle logs. Select one from this list
to view it. Once this data is displayed; you can filter and calculate statistics in the same
way as with live controller data.

To print or export cycle log data, select the appropriate option from the File menu.

The SD Code column on the Cycle Log shows the Shutdown Code for each cycle. The
shutdown code is a two-digit (controller MCE generated) or three-digit (controller display
processor generated) code that displays the reason why the cycle stopped. A list of the
shutdown codes appears in the table below.
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Shutdown Description
Code #

0 Normal completion of torque control, drag torque, prevailing torque, angle control,
yield control, or final fault backout.

1 Trigger released before system shutdown.

2 Torque high.

3 Angle high.

4 Override failure.

5 Prevailing torque seating torque fail.

6 Prevailing torque seating angle fail.

7 Reserved for future use.

8 Forced shutdown because sync flag was set.

9 Reserved for future use.

10 Motor stalled (12t limit reached).

11 User TR value is less than target torque that would cause a stall.

12 MCE IGBT driver fault (bootstrap cap under voltage or IGBT short).

13 Over current (detected by software current loop).

14 Low bus voltage.

15 Cycle timeout (cycle timeout time reached before end of cycle).

16 ARM processor issued a STOP command to Motor controller.

17 Tool was disconnected.

18 Communication was lost (unable to send EOR or other asynchronous “event”).

19 Bad torque reference (the torque step reference + tare-overshoot was greater than the
step limit).

20 Watchdog timer fired.

21 Re-torque steps are completed without reaching the set-point.

22 Yield Override is enabled and fail on yield is disabled, if the final torque reached is
below the torque low limit.

23 Cycle stopped because tool was disabled.

24 Stick slip occurrence.

25 Gradient/Slope A too high.

26 Reserved for futre use.

27 Slope B too high.
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Shutdown Description
Code #
28 No Bolt found.
29 Prox normal shutdown.
30 Motor temperature high.
31 High Drive Temperature Shutdown.
32 Tool Vibration (Normal Shutdown).
100 Powerhead initiated cycle stop.
101 Spindle stopped because of bypass
102 Pre-Run error when running in powerhead
103 E-stop received when running in powerhead
104 Trigger abort before threshold.
105 No tool is connected to the MCE.
106 Tool connected is either a tubenut tool or the programming is invalid.
107 Configuration is either not programmed or invalid for the connected tool.
108 Step counts do not match.
109 Sync maps do not match.
110 Job IDs do not match.
111 Spindle estop is high.
112 In diagnostics mode.
113 Spindle not ready.
114 Cannot lock the config because it is already locked for editing.
115 CRC does not match.
116 Unexpected CRC message.
117 Calibration failed.
118 Motor over temperature.
119 Motor heatsink over temperature.
120 Step sewuence error.
121 Software fault.
122 IGBT fault.
123 Low bus voltage fauilt.
124 MCE hardware watchdog fault.
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Shutdown Description
Code #
125 Calibration failed because in eprom mode.
126 Calibration failed because in eprom mode.
127 Calibration failed because in eprom mode.
128 .Unknown or default shutdown.
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5.3 Status/View Network

The Status/View Network screen provides a clear overview of all controllers connected
to the network. Information is displayed in a file-tree structure.

Navigate to Status/View Network to display the ViewNetwork screen shown in
Figure 41.

i ViewNetwork - 3
3 Source | Metwork
= Parameter Walue ~
System Indislization Parameter
System Mame test3
Date Seftings
Date Forrmet MMDDYY
Tiene Offzet 1]
Serial
Fortz COomMi
Bl 115200
Parity 2
MufiDrop 1
Mo of Bits g
Stop 1
Protocol EOQR Data out
Profibus Settings
Enable Operation Dizable
Add Barcode to EGR Disable
Bus Corfrols System Disable
Send EOR on Bus Dizable
Address 1]
Devicenet Setings
Enable Operation Dizable
Add Barcode to EOR Dizable
Bus Contrals System Dizable
Send EOR on Bug Dizable
Address 0
Eaud Rate 126
Barcode Settings:
Operation Off
Length 20

Figure 41 — Status/View Network

If no name has been given to the controller, it is shown as an IP Address only. You can
Name/Rename any controller by:

1. Rightclick on the IP address/name to display the Change System Name option.
Double left click on the IP Address/Name to obtain controller data to populate the
right side of the screen

2. Left click on the option to display the Enter System Name float box.

3. Enter a new System name in the text entry box.

4. Click OK to approve.

Any naming/renaming is sent to the controller to enter into its name field.

You can also name or rename configurations on this screen by:

1. Left click on the plus (+) sign in front of the controller of interest.

2. Leftclick on the plus (+) sign in front of the spindle of interest.

3. Doubile left click on the configuration of interest to retrieve its parameters.
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4. Right click on the configuration of interest to display the Change config name
option.

5. Left click on the option to display the Enter Config Name float box.
6. Enter new Config name in the text entry box.
7. Click OK to approve.

If no tool is connected to a controller but configurations are assigned, then the tool is
shown as none. Tool names are their serial and model number and are not editable. If a
tool is connected to a controller but one or more configurations assigned is not
compatible with the tool, then they are shown in a different color to distinguish them from
available configurations.

You can expand the controller to see all tools spindle #'s and configurations assigned to it
(up to 256). The tool appears above the list of its configurations. If you double left click on
the controller, you will see all general setup parameters. If you double left click on a
spindle, the tool memory data is displayed on the screen's right side. If you double left
click on a Configuration, the Tightening Setup parameters are displayed on the screen's
right side.
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5.4 Run/Tightening Curves

(ICS Network, ICS Enterprise, and ICS Multisync Only)
Navigate to Run/Tightening Curve to display the Tightening Curve screen shown in
Figure 42.

[&] Tightening Curve -2
Contraller|D Spinclle

Date-Time Stamp Source | Metwork:

Select Curve Torgue ¥s Angle hd
Tightening Curve o |
A hd
20 Stetus
Graclient Curve
il
= View Walus
System Name

Muriber Of Displayable Foints
Fiot Samgiing Duration

=<Slope Intervalz>

| Tl Peak Torque

@ Angle
Target

O MmO &

Torgque Threshokl

Limiks:

A5 View Min I
Terague %]
20 e [
(1] 200 400 GO0 B0 1000 1200 1400 PR——
Angle Gradiert

Figure 42 — Run--Tightening Curves

Select the Controller ID and Spindle # from the appropriate drop boxes. Check the Auto
Update checkbox to display a new curve for each tightening. Click the Set Selection
button to enable the settings. You also have the option of saving the settings by clicking
the Save Settings button and selecting the location from the Save As float box. Load
previously saved setting by clicking the Load Settings button and locating the file in the
Open float box. When the settings are complete, click the OK button to return to the
Tightening Curve screen.

Curves come from the controllers to ICS with all data and variables required to facilitate
functions on ICS. This screen allows you to select which controller on the network to view
via a drop box. Curve types to be displayed are:

* Torque vs angle
e Torque vs time
e Current vs time

e Currentvs angle
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Curves can be plotted based on the Tightening Status by selection in a drop box (see
Figure 42).

It is possible to superimpose the torque gradient over any curve. This window has a main
area that shows the curve(s) and an area to the right that shows key data including:

Peak torque @ angle

# of points

Torque or angle target

Torque, angle and gradient limits
Torque threshold

Sampling duration

System name

You can optionally mark any or all of the above programmable parameters on the curve
(except sampling rate and system name). In addition, you can toggle ON and OFF the
acceptance tightening window based off of the torque and angle limits.

A zoom function is provided so you can analyze fine curve detail. Move the mouse cursor
to any spot on the graph. Hold down the left button and drag the cursor to outline a
display box around the area of interest. Release the button and the area is zoomed.

You can save (File/Save Tool Bar selection) any or all curves to any media accessible to
the PC and recall and display these curves at any time. You can also print any or all
curves to any printer connected to the PC. If the printer is color capable, the report will
print in color. The software also allows you to print/export to an ASCII text file.
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==Controller And Graph Selection== @

Controller D Spindle Date-Time Stamp Curve Ao
for Database Update
19216848111 ~| |1 w
W W F
w w F]
w ~ "]
L w "]
w w IF]
W W F
w w F
“ “ "]
i ~ "]
[ Ok l [ Cancel ] [Set Selection] [Lnad Settings] [SEW'B Seﬂingsl

Figure 43 — Controller and Graph Selection
(ICS Enterprise and ICS Multisync Only)

Click on the Select Controller button on the Controller and Graph Selection screen to
display up to 10 curves in the curve window (See Figure 43).

You can assign a controller to one or more curve locations. In addition, there is an option
available to get either one curve or have the curve continuously update with new data, as
it becomes available. Once you have assigned one or more controllers to a curve
location, there is an option to save these setting to a file so the can be retrieved at any
time. Color is used to distinguish curves and data. You can add, remove, and replace any
curve on screen. Once curve data have been collected, you can toggle individual curves
to and from view. In addition, it is possible to select and move any curve along the X and/
or Y axis with the ability to reset the curve back to its normal position. Once a curve is
being viewed from a particular spindle, you can continuously overwrite the curve with a
new data either in one curve location or over all available curve locations. The function for
updating curves over all available locations is only available to one spindle at a time for
each tightening curve window
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Section 6 - Archiving Data

6.1 ICS Archiving and Monitoring

The Archiving feature allows for storing selected controller data in Long term storage on
the network server's hard drive. The monitoring feature allows for setup of E-mail
addresses and messages to be sent when a certain type of alarm (Preventive
Maintenance, Statistics, or Trend) occurs. Archiving and Monitoring is only available for
MultiSync and Enterprise versions of ICS software with SQL database.

6.1.1 Archival Settings
Setup is accessed by navigating to the ICS Archiving and Monitoring screen.

EE Archiving and Monitoring

Archival Settings | PM Alamn | Stats Alamms | Trend Alams
Controller drchiving
] Disahle Archiving
Select Contraller All Cortrallers v
Cattraller Data Time/Freq Long Term
1821681 107[00] EOR Data Eveny cycle Move data to Long-...
192 168.1.1071(0:0) Diagnostic systemt..  Everp Sent Change  Purge data from She..
182 168.1.1071[0:0) Stats repork Evem cycle Purge data from Sh...
Add

IC5 Monitoring

Disatle Archiving

Archive Location

Duration

[ 0K ] ’ Apply ] [ Cancel l

Figure 44 — Archiving and Monitoring--Archival Settings
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The Archival Settings tab allows access to Controller Archiving and ICS Monitoring.

The Controller Archiving section of the Archiving and Monitoring screen has a Select
Controller drop box for selecting the network controller whose data is to be archived.
There is also a selection for All Controllers. Once the selection is made, click the Add
button to reveal the Controller Archival Settings screen.

Controller Archival Settings @

Cartroller |0 Al Cartrollers L

Shortterm Archival Settings

tem to be Archived LS

Freguency Curve Data

Parameters (General and corfl
Diagnostic system test

Everit log cortroller

Laong-Term &Archival Seftings
Stats report

@' Purge data from Shartderm archive

C‘ Wove data to Lang-Term archive

[ Ok ] [ Cancel

Figure 45 — Archiving and Monitoring--Controller Archival Settings

This screen has a Controller ID drop box for selecting the network controller for which
data is to be archived. There is also a selection for All Controllers. The screen is divided
into two sections: Short Term Archival Settings and Long Term Archival Settings.

The Short Term Archival Settings section has two additional drop boxes: Item to be
Archived and Frequency. The Item to be Archived drop box allows you to select of the
type of archived data. The Frequency drop box allows you to choose of how often to
archive.

The Long Term Archival Settings section has two check boxes: Purge Data from
Short Term Archive (delete Archival data when the time interval selected in the
Frequency Drop Box occurs) and Move Data to Long Term archive (move Archival data
to Long Term archive when the time interval selected in the Frequency Drop Box occurs).
Once the Setup is complete, click the OK button to store it and return the Archiving and
Monitoring screen.

At that point, the Archiving and Monitoring screen displays the set-up selections as row
items in a table (Controller Archiving screen section). This section also has a Disable
Archiving check box.

You can add additional controllers and data selections as desired.

The ICS Monitoring section (for monitoring the ICS Event Log) of the Archiving and
Monitoring screen is only available in the Network, Enterprise, and Multi-Sync versions
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of ICS software. This screen section has an Archive Location display box. Click the
Browse button to select entries for this box, which allows you to navigate to a particular
file location for storing ICS Event Logs.

| Browse For Folder, E]@

Select the rook Folder For the browse dialog

@ Desktop L
£ .D My Documents
F j My Computer
+ %3 My Nebwark Places

H ) 1.1.13
#1114
#1115
I 3.1.233 B
Falder: My Documents
[ Make Mevt Folder ] [ QK ] [ Cancel

Figure 46 — Browse File Location

This screen section also has a Duration drop box for selecting how often the Event Log
should be archived. There are also two check boxes: One is for the Disable Archiving
selection and the other is for setting Archive when the Log is full.

To accept the Archiving Setup, depress the Apply button switch on the Archiving and
Monitoring screen.

6.1.2 Alarm Monitoring Settings

The monitoring feature allows for setup of E-mail addresses and messages to be sent
when a certain type of alarm (Preventive Maintenance, Stats, or Trend) occurs.
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6.1.2.1 Preventive Maintenance Alarms
Selecting the PM Alarms tab on the Archiving and Monitoring screen displays the PM
Alarm Monitoring screen.

EE Archiving and Monitoring PZ|
Archival Settings | Pr Alarm | Stats Alarms || Trend Alarms
Fhd Alarm Monitoring

Dizable Alarm | Alarm Email- 1D Meszage

Any of preset alarm or cust...  kara_mckennai@irco. com E] Fhd any

Grease Gear Case kara_mckenna@ico.com ] PM grease gear case
Grease Angle Head kara_mckenna@irco.com (] PM grease angle hea
Grease Offset Head kara_mckenna@irco.com (] PM grease offset hea
Grease Tube Mut Head kara_mckenna@irco.com | PM grease tube nut by
Check Tool Calibration kara_mckenna@ico.com | PM check tool calibra
Custom P Alarm 1 kara_mckenna@ico.com (] PM custom alam 1

Custom P Alarm 2 kara_mckenna@ico.com (] PM custom alam 2

< >

[ QK. ] [ Apply ] [ Cancel ]

Figure 47 — Archiving and Monitoring--PM Alarm

This screen includes a table displaying all the possible types of PM Alarms. Each type
can have an E-mail address assigned and a message to send if the alarm occurs. The E-
mail ID column is a column of Entry boxes for supplying the address. These addresses
can be typed in or selected from a stored list (obtained from user entered profiles) by
clicking the button associated with the selected row. When you click the button for a
selected row, the Select E-mail ID float box is displayed.

Select Email-1D

Select Email-ID

Uzer Mame Email-ICr

Supervisor
Drefauilt

Ok l I Cancel
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Figure 48 — PM Alarm--Select Email ID

If E-mail Ids have been stored, they can be selected on this screen. Select an E-mail ID
and then click the OK button to transfer the ID back to the selected entry on the PM
Alarm Monitoring screen.

There is also a Message column that contains cells associated with each type of alarm.
Each row in this column is an Entry box for typing a custom message that will be sent to
its associated E-mail address if the alarm occurs. The message is inserted in the E-mail's
Subject line.

There is also an Enable Alarm check box column, with all alarm types disabled as a

default.

NOTE: One of the Alarm types listed is Any. Enabling this alarm causes an E-mail
message to be sent to the address listed if any of the alarms occur.

To accept the PM Alarm Setup, click the Apply button at the bottom of the screen.
NOTE: Preventive Maintenance alarms are set-up on the View Chip data screen
(Diagnostic/View/Set Tool Data).

See Section 9.1.1.2 PM Alarms.
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6.1.2.2 Stats Alarms
Select the Stats Alarms tab on the Archiving and Monitoring screen to display the
Stats Alarms screen.

EE Archiving and Monitoring @

Aichival Settings | PM Alarm | Stats Alarms | Trend Alarms
Torque

Dizable Alarm | Alarm Email- 1D Meszage

F Any kara_mckennal@ico. com E] Stats Torgue any
Capability kara_mckennal@ico. com E] Stats Torque capabilit
F CF kara_mckennal@ico. com E] Stats Torgue cp

F CPE. kara_mckennal@ico. com E] Stats Torque cpk
Cabd kara_mckennal@ico. com E] Stats Torgue cam
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0K kara_mckennal@ico. com E] Stats Torgue %ok
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Figure 49 — Archiving and Monitoring--Stats Alarms

This screen has two tables displaying all the possible types of Stats Alarms for Torque
and Angle. Each type can have an E-mail address assigned and a message to send if the
alarm occurs. The E-mail ID column is a column of Entry boxes for entering the address.
These addresses can be typed in or selected from a stored list (obtained from user
entered profiles) by clicking the button associated with the selected row. When you click
the button for a selected row, the Select Email ID float box is displayed. If Email Ids have
been stored, they can be selected on this screen. Select an Email ID and then click the
OK button to transfer the ID back to the selected entry on the Stats Alarms screen.

There is also a Message column that contains cells associated with each type of alarm.
Each row in this column is an Entry box for typing a custom message that will be sent to
its associated Email address if the alarm occurs. The message is inserted in the E-mail's
Subject line.

There is also an Enable Alarm check box column, with all alarm types disabled as a
default.
NOTE: One of the Alarm types listed is Any. Enabling this alarm causes an Email
message to be sent to the address listed if any of the alarms occur.
To accept the Stats Alarms Setup, click the Apply button at the bottom of the screen.

NOTE: Stats alarms are set-up on the Statistics Parameters screen (Statistics/
Summary).
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See Section 8.3 Stat Alarms.

6.1.2.3 Trend Alarms
Select the Trend Alarms tab on the Archiving and Monitoring screen to display the

Trend Alarms screen.

EE Archiving and Monitoring

Archival Settings | PM &larm || Stats Alams | Trend Alarms
Trend Alarm Monitoring

izable Alarm  Alarm Email-ID Meszage

Ay kara_rmckenna@irco.com E] trend any

n points increasing kara_mckenna@irco.com C] Trend n points increasi
n points decreasing kara_mckenna@irco.com C] Trend n points decreas
n points within +z kara_rmckenna@irco.com E] Trend n points within +
n points between 2 and 3z kara_mckennai@irco.com C] Trend n paints betw +-
point above upper control .. kara_mckennai@irco.com E] Trend point above upp
point below lower control imit — kara_mckennal@irco. com E] Trend point below lowe
n points above mean kara_mckenna@irco.com C] Trend n points abowve r

2

OREEEEOEO

[ QK. H Apply ][ Cancel ]

Figure 50 — Archiving and Monitoring--Trend Alarms

This screen includes a table displaying all the possible types of Trend Alarms. Each type
can have an Email address assigned and a message to send if the alarm occurs. The
Email ID column is a column of Entry boxes for supplying the address. These addresses
can be typed in or selected from a stored list (obtained from user entered profiles) by
clicking the button associated with the selected row. When you click the button for a
selected row, the Select Email ID float box is displayed. If Email Ids have been stored,
they can be selected on this screen. Select an Email ID and then click the OK button to
transfer the ID back to the selected entry on the Trends Alarms screen.

There is also a Message column that contains cells associated with each type of alarm.
Each row in this column is an Entry box for typing a custom message that will be sent to
its associated Email address if the alarm occurs. The message is inserted in the E-mail's
Subiject line.

There is also an Enable Alarm check box column, with all alarm types disabled as a
default.

To accept the Stats Alarms Setup, click the Apply button at the bottom of the screen.

NOTE: Trend alarms are set-up on the SPC Charts screen (Statistics/SPC Charts)
for the Mean-Range type of chart.

Page 85 © Ingersoll-Rand Company 2005



@R IngersollRand Section 6 — Archiving Data

See Section 8.2.1 Mean Range and Histogram Chart Controls.

6.2 Archived Data Reports

Archived data can be searched and filtered via the Data Reports function. In addition to
the standard report types--VIN, Tool Report, and Shift--the custom Report Generator can
be used to create custom search criteria. This feature is only available on MultiSync and
Enterprise versions of ICS software with SQL database. To start a search, click the Filter

button on the Run/Create Report screen to navigate to Run/Create Report/Search
Results.

Search Results-1

Search Results

Cycle Mo Powerhead cycle Mo | Powerhead ... Spind... Corfigursti... Step... DratedTime Of Cycle Cycle Result Peak Torgue T

|~

[ Fitter l I Select Columns

Figure 51 — Archived Data Reports--Search Results
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Clicking the Filter button displays the Report float box.

YIN Report PZ|
(ORI () Tool Feport () Shift Report () Feport Generator Wi I:I
Fitter Criteria

From Date 7202008 A To Date 70252008 w
From Time 216734 P 1 Ta Time PRI S
l Locstion (D ] l Search l

Figure 52 — Archived Data Reports--VIN Report

Select the type of report required and enter all search criteria, then click the Search
button. Results of the search will be displayed on the Search Results screen. You can
modify the number of data columns displayed by clicking the Select Columns button to
display the Select EOR Field to View float box. See Figure 51.

Select FOR fields to view 3

Select Colurnns

EQOR Caloumn Select YesiNo e
Cycle Mo

Powerhead cycle Mo B
Powerhead Mo

Spindle Mo

Configuration Mo

Shep Mo

DatelTime OF Cycle

Cycle Result

Peal Torgue

Targue Fesult w
-~ e — -
< | &

EmE

Figure 53 — Archived Data Reports--Select EOR Fields to View

Each of the Data fields is displayed with an accompanying check box for selection. The
default Set-up has all fields selected. Once data is present in the Search Results window
it can be printed or exported.
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6.2.1 VIN (Vehicle Identification Number)

Enter the VIN of interest in the text entry box at the top of the VIN Report screen. The
Filter Criteria section has drop boxes for selecting the Date and Time of interest. The
search can be further refined by entering a Tool Serial No. There are four additional drop
boxes where the Overall Tightening Result, Torque Result, Angle Result, and
Gradient Result can be selected to narrow the search. This Setup screen is shown in
Figure 52 above.

At the screen's bottom, click the Location ID button to display the Select Location float

box.
Select Location E|

Select Location 1D

Available Assigned

II

==

<<

[ OK I [ CANCEL

Figure 54 — VIN--Select Location

The Location ID identifies unique controllers in the Archived Data Base. An Available
display box on the left side of the screen shows the controller Location IDs available. Use
the arrow buttons to move selected controller IDs to the Assigned display box on the
right side of the screen. Once the controllers are assigned, click the OK button to store
them.

After clicking the OK (or Cancel) button, VIN Report float box is again displayed. Click
the Search button at the bottom of the screen to initiate the data search and display
results on the Search Results screen.
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6.2.2 Tool Report

Enter the Tool Serial No of interest in the text entry box at the top of the Tool Report
screen, as shown below.

Tool Report @
OWIN (%) Tool Report () Shift Report () Report Generator Tool Setial Mo.
Fitter Criteria
From Date FH 22005 b To Date FH 22005 w
Fram Time 2:29:45 PM s To Time 2:29:46 PM i
WM
Crverall Tightening Result w Angle Resut i
Torgue Resut v Gradient Resutt v
’ Location D ] ’ Search ]

Figure 55 — Archived Data Reports--Tool Report

The Filter Criteria section has drop boxes for selecting the Date and Time of interest.
The search can be further refined by entering a VIN number. There are four additional
drop boxes where the Overall Tightening Result, Torque Result, Angle Result, and
Gradient Result can be selected to narrow the search.

At the screen's bottom, click the Location ID button to display the Select Location float
Box to display. The Location ID identifies unique controllers in the Archived Data Base.
An Available display box on the left side of the screen shows the controller Location IDs
available. Use the arrow buttons to move selected controller IDs to the Assigned display
box on the right side of the screen. Once the controllers are assigned, click the OK button
to store them. See Figure 51.

After clicking the OK button (or Cancel), Tool Report float box is again displayed. Click
the Search button at the bottom of the screen to initiate the data search and display
results on the Search Results screen.
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6.2.3 Shift Report
Enter the Shift of interest in the text entry box at the top of the Shift Report screen.

Shift Report X
(@] (O Tool Report (3 Shift Report () Report Generator Shift
Filter Criteriz

From Date 7H 212005 v To Date 722005 v
T s g e
[ Shift Setup ] ’ Search l

Figure 56 — Archived Data Reports--Shift Report

The Filter Criteria section has drop boxes for selecting the Date and Time of interest.
The search can be further refined by entering a VIN number. There are four additional
drop boxes where the Overall Tightening Result, Torque Result, Angle Result, and
Gradient Result can be selected to narrow the search.

At the screen's bottom there is a Shift Setup button. Click this button to display the Shift
Setup float box. See Figure 51.

Shift Setup X

Shift Setup

Shift Mo, Shift Marne From Tirme Tao Time

[ QK l I CAMNCEL ]

Figure 57 — Archived Data Reports--Shift Setup
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Click the Add button on Shift Setup to display the Add/Edit Shift float box.

Add/Edit shift 3

AdclfEdlit shift

s e
From Tine [nazos <]

ok | [cmn |

Figure 58 — Archived Data Reports--Add/Edit Shift

This box allows you to select a Shift and its related time duration from appropriate drop
boxes. Depressing the OK button causes the Shift Setup float box to re-appear with the
programmed shift entered into the Shift Setup table. This float box has Edit and
Remove buttons for adjusting the Shift data.

After clicking the OK (or Cancel) button, Shift Report float box is again displayed. Click
the Search button at the bottom of the screen to initiate the data search and display
results on the Search Results screen.

6.2.4 Report Generator

Check the Report Generator check box on the Report float box to display the Report
Generator float box. See Figure 51.

Report Generator E|
i () Tool Report () Shift Report (%) Report Generator
Fitter Criteria
ECR Field Fram Tao Enable Fitter — #*
Cycle Mo |:|
Powerhead cycle Mo D
Powerhead No |:|
Spincle Mo O
Corfiguration Mo Il
Step Mo |:|
DateMime Of Cycle |:|
Cycle Result O
Pealk Torgue |:| “
£ >

Figure 59 — Archived Data Reports--Report Generator
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The Filter Criteria display section has a row for each EOR Field data type. You can
Enable which type to include in the report and enter From and To dates. Depressing the

Search button at the bottom of the screen initiates the data search and displays them on
the Search Results screen.
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Section 7 - Powerhead

7.1 Powerhead Setup

Navigate to Setup/Powerhead Setup to display the Powerhead Setup screen.

The Powerhead Setup screen allows you to setup two or more controllers in powerhead
operation. In this mode, you can manage a Powerhead with up to 40 spindles.

£ Powerhead Setup r:j@@

Controler 1D i ConfigSet Mame
-~
Powerhead parameter
Cydle time: Second Final Fault action
Group paranmeter
Sync step no Total step na
Fault action
Spindle parametar
Faul backout angle Degres Mo of retries
w

Figure 60 — Powerhead Setup

This screen enables programming of all tightening strategies. Additionally, all operations
unique to powerhead--such as fault backout, final fault backout, synchronization, and
bypass--are programmable.

Once a powerhead is programmed, it can operate without the ICS Multisync software
connected.
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All powerhead settings, parameters, and maps are programmed via the Powerhead
Setup screen in the MultiSync and Enterprise versions of ICS. On this screen, you can
assign spindles to create the powerhead map, then program all powerhead related
parameters.

Any programmed Powerhead can be saved to memory using the Save feature icon on
the Toolbar. Previously saved Powerhead Setups can be reviewed and modified while in
Database mode. The procedure is as follows:

1. Navigate to the Setup/Powerhead Setup screen.

2. Click the Database button on the Toolbar. This will cause names of the stored
setups to be displayed in the ConfigSet Name drop box.

3. Select the Powerhead from the drop box.

7.1.1 Assignment of Spindles to a New Powerhead

The first step in setup of a powerhead is to locate a master (Lead) controller. Master
controllers are identified by the “01” CAN 2 address setting.

At the top of the Powerhead Settings screen there is a drop box populated with all master
controllers found on the network. This drop box facilitates selecting between different
powerheads.

Once a master module has been selected, all available spindles (i.e., those with the
same Job-ID but different CAN 2 address) are also available for assignment to the
powerhead. The available spindles indicate their spindle number as the CAN 2 address
number. If two spindles are found with the same CAN 2 address, you will receive a
warning that the CAN address must be corrected and the controller rebooted, before
powerhead programming can commence. You must assign all spindles in increasing
numerical order (with no gaps in spindle numbers allowed).

As part of the assignment operation, select to which group the spindle is to belong. When
a spindle is being assigned to a group only N groups (max 8) will be available for it to be
assigned to (where N is the number of spindles in the Powerhead). You can change a
spindle’s group assignment. If the reassignment of a group creates an empty group with
no spindles, then all groups numbered above this group number shall be decremented by
one such that there is no empty group. To assign a spindle, left mouse click and drag the
spindle over the group to which it is to be assigned. To de-assign a spindle, right mouse
click on the spindle and select Delete Spindle.

Groups can be added to or deleted from a Powerhead by using the Add Group and
Delete Group buttons.

7.1.2 Assigning and Editing Configurations

Once all spindles have been assigned to a group, the next step is to assign
configurations to the spindles. Left mouse click on a group to see the spindles assigned
to it. Left mouse click on a spindle to see all the Configurations assigned to it (available
Configurations for assignment are listed on the right side of the Powerhead Setup
screen). To assign a Configuration to a spindle, click and drag the Configuration (right
side of screen) to the appropriate spindle (left side of screen).
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You can change the parameters for any configuration in any spindle by double clicking on
the configuration, which launches the advanced setup screen. Once changes are made

and saved, the you are prompted if to save this configuration to all other spindles within

this group.

If you selected Bypass for a particular spindle(s), then this replaces the configuration
data for this spindle; that is, while Bypass is selected you are unable to launch the
Advanced Setup screen for that spindle configuration combination.

7.1.3 Powerhead Parameters

Powerhead Parameters can be accessed through the Setup/Powerhead Setup screen.
Parameters that are labeled as Powerhead Parameters have one value for use by all
spindles in the Powerhead. Parameters that are labeled as Group Parameters have one
value for use by all spindles assigned to that Group. Parameters that are labeled as
Spindle Parameters are individually programmed for each spindle.

Powerhead Parameters:

Cycle Time Entry box for programming the maximum number of seconds
the Powerhead should run before a Timeout fault is declared.

Final Fault Action If a Tightening fault occurs, there are programmable ‘Actions'
that can be taken. This drop box has the following options: No
Action: The Tightening is stopped with a fault condition;
Group: All spindles in the Group perform the Action;
Powerhead: All spindles in the Powerhead perform the
Action; Spindle Only: Only the faulted spindle performs the

Action.
Group Parameters:
Sync Step no Step after which the spindles wait for synchronization.
Total Step no Display box showing the total # of steps in the Configuration

being run by the Group.

Fault Action If a Tightening fault occurs, there are programmable ‘Actions'
that can be taken. This drop box has the following options: No
Action: The Tightening is stopped with a fault condition;
Group: All spindles in the Group perform the Action;
Powerhead: All spindles in the Powerhead perform the
Action; Spindle Only: Only the faulted spindle performs the
Action.

Spindle Parameters:

Fault Backout Angle | Entry box for programming the number of degrees to backout
the bolt if a Tightening fault occurs.

No of Retries Entry box for programming the number of times the
Tightening and Fault Backout should occur before stopping
the Tightening and declaring a fault.
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Final Fault Backout Entry box for programming the number of degrees the bolt
Angle should be backed out after the Final fault (number of Retries
exhausted) is reached.

Backout High Torque | Entry box for programming the High Torque limit during
Limit Backout. If it is exceeded the Tightening operation is halted
and a fault declared.

Fault Backout Speed | Entry box for programming the spindle speed (in %) to use
during the Backout operation.

7.1.4 Creating a Powerhead Setup Off Line

A Powerhead can be setup Off Line by using the Database mode. After creation, the
Powerhead can be stored for later use when connected to a network. The procedure is
as follows:

1. Navigate to the Setup/Powerhead Set screen.

2 Click the Database key on the Toolbar.

3. Verify that Select New is displayed in the ConfigSet Name drop box.
4

Build a Powerhead using the Add Group button to assign Groups to the
Powerhead. Then double click each Group and assign (click and drag) available
spindles to the Group. Next, double left click on the spindles and assign available
Configurations. Repeat this process all Groups.

5. Enter a Powerhead name over top of the Select New displayed in the ConfigSet
Name drop box.

6. Click the Save button on the Toolbar.
7. Click the On button on the confirmation float box.

7.1.5 Powerhead Setup Validation

Whenever a new Powerhead Parameter Set is created and then either saved to the
database or sent to a networked Powerhead, the validation process described below
occurs. If validation fails, information about the condition is provided and the Setup is not
saved or sent. When invalid data is identified, the names in the tree view of the invalid
Group, Controller, Spindle, or Configuration are shown in red to indicate an invalid data
condition. During validation the programmed data is checked as follows:

* Master module Configurations are programmed for all Powerhead spindles.

The number of steps for each Configuration within each Group is the same.

NOTE: If a Configuration is set to Bypass for a given spindle, it is considered a
Pass for this test.

The spindles are contiguously assigned (no spindle number gaps).

There is only one set of Powerhead Parameters and one set of Group Parameters

per Group, with no duplicates.
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When Powerhead parameters are retrieved from a controller or controllers while in
Network mode, the following actions occur in addition the validation process listed above.

* Powerhead parameters are only retrieved from the Master module.

* If Sync step locations and Fault Action operations do not match in all Powerhead
spindles, an error message is displayed and then the Master module's settings are
applied across all Powerhead spindles to correct the error.

When a Powerhead setup is saved to the database, all parameters, including the
Powerhead map and Configuration setups, are saved.

7.1.6 Assigning Powerhead Sets

In Network mode, when the Powerhead node is selected, the right side of the screen
display shows all previously programmed valid Powerhead Sets. A valid set is one that
contains a number spindles less than or equal to the number of contiguous spindles on
the Master Module selected.

Left mouse clicking on a valid Powerhead set and dragging it to a Master module node on
the screen's left side assigns that set to the new Powerhead.
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Section 8 — Quality Control

8.1 Statistics

The Statistics/Summary Parameters screen either displays the statistics retrieved from
a controller or computes them for a selected range of EOR (End of Run) data. The screen
displays population and sample statistical data for both torque and angle values EOR
data. The screen operates in Display Mode and Calculation Mode.

When opened from Statistics/Summary menu, it is in “Display mode.” In Display mode,
the statistics are calculated by the controller, then fetched and displayed by ICS. In
Display mode, Clear All Statistics or Clear Sample Statistics by clicking the
corresponding button on the tool bar. The sample statistics size and the values used for
statistical calculations by the controller can be set by selecting the Set Parameters
button on the tool bar. You can save statistical data to the local database in this mode by
selecting Save from the File menu.

#% Clear All Statistics o Clear Sample Statistics
M- Statistics Parameters-1 - 192.168.4.4[222:0]
Contraller 1D | REER RS :0 Spindle |1 ~| Config |1 - (g3
(] 6‘ u:_.. Source  |Metwork DatesTimestamp | J
Population Statistics Sample Statistics
Farameter Torgue | Angle | | Parameter Targue Angle | |
Total Cycle Count u} u} Total Cywele Count u} u}
Sample Size - - Sample Size 24 25
Strategy Targue Coantral - Strateqy Torgue Contral -
CycleTime o.ao 0.0 CycleTime 0.0 o.ao
Target 20.000 o.oo0 Target 20.000 o.oo0
X-Bar 0.00 0.00 ¥-Bar 0.00 0.00
Range 0.00 0.00 Fange 0.00 0.00
keanshift -20.00 0.0 rAeanshift 0.0 o.ao
Capahility 0.00 0.00 Capability 0.00 0.00
CP 0.00 0.00 CP 0.00 0.00
CPK 0.00 0.00 CPK 0.00 0.00
Ak o.ao ooo AR 0.0 ooo |
Sigma o.ao 0.0 Sigma 0.0 o.ao
6 Sigma 0.00 0.00 6 Sigma 0.00 0.00
Ffor Sigrma u} u} F*for Sigma u} u}
tdax Walue 0.00 0.00 bdax Walue 0.00 0.00
kdin Walue 0.0o 0.0o kdin Walue 0.0o 0.0o
High Limit 24.00 22000.00 High Lirnit 24.00 0.00
Low Lirmit 16.00 0.00 Lovw Limit 16.00 16.00
# 0k 1] 1] j #* 0Ok 1] 0 -

Figure 61 — Statistics

The Sample Statistics size and the values used for statistical calculations by the
controller can be set by clicking the Set Parameters button on the Tool Bar. This displays
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the Set Statistics Parameters float box. This box has a Sample Size entry box for
setting the number of readings to use (max = 999). There is also a Set Values drop box
for selecting the type of EOR data to use for the sample. The selections are Pass Only,
All but H/W rejects, and All. There are OK and Cancel buttons to Approve/Reject the
programming.

Set Statistics Parameters

et Statistics Parameters
Sample Size 5
Set Values Pazz Only w
Ok ] [ Cancel

Figure 62 — Set Statistics Parameters

Activating the Clear All or Clear Sample buttons clears the related statistics in the
controller.

You can also launch the statistic screen from the Run/View Cycle Log screen by clicking
Launch Statistical Parameter button. When in this mode, the Statistical Parameters
screen is in Calculation Mode. In this mode the statistics are calculated by ICS directly
from the selected EOR data. This statistics data can also be saved to the database for
later analysis.
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8.2 SPC Charts

The Statistics/SPC Charts screen provides advanced SPC charting functions. The
screen has three views: Mean/Range, Histogram, and Pareto. The Chart Type drop
down box allows you to switch easily between these three views. You can print any data
to any printer connected to the PC. If the printer is color capable, the report prints in color.
Charts can be generated from either live controller data or saved chart.

8.2.1 Mean Range and Histogram Chart Controls

The Mean Range selection produces two charts of the cycles in the data log. The Mean
chart displays each point as the average of the values of selected number of cycles in a
subgroup. The Range chart displays the maximum reading subtracted from the minimum
reading of each subgroup.

] SPC Charts -1 - 10.52.5.160[11:1]

Controler I | 105251600114] || Spincle |1 ¥ Comg |1 v
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= ~ Tokad resenkese of muns: 1000
E 500 r__’,:- f-‘-uﬂ_‘:,- '\A o —C\\ 2 Tkl psrkess of Sibagnoups 200
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& W
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Subgroup Snmpling Fate 1 v [ oS irrsatg Ny
Mumists OF Displayakile Poinds |25 [ra porEs decrestng ™
Mo FeDiEE AN £ & ]
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Figure 63 — Mean Range and Histogram Chart Controls

The Mean Range Histogram Settings include the following selections:

Subgroup Size Any value of individual cycles between 2 and 10. Sets the
size (number of readings), that are included in each sample
point shown on the graph. That is, if this value is set to 5,
each point on the graph represent five readings.

Subgroup Sampling Any value between 1 and 50. Sets the frequency at which the
Rate points for the graph are sampled. If set to one, all data is
plotted. If set to 2, only every second subgroup is plotted, etc.

Number of Points Any value between 2 and 25. Sets the number of points that
are shown on the graph.
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Floating Limits This radio button selects the option for calculating the upper
and lower limits based on the Floating Limit Value given in
the value box.

Floating Limits If set to 10, then for every ten points plotted on the graph the

Values upper and lower limits are recalculated for the data. These
new limit values would then be applied to the next ten
samples.

Fixed Limits This radio button selects the option of calculating the upper

and lower limits based on the first number of points entered
into the Fixed Limit Value field.

Fixed Limit Value Sets the number of samples over which the new Upper and
Lower Control Limits are calculated.

The Chart Variable for this selection of Chart Type are the following:

* Torque
* Angle
e Gradient

* Peak Current

* Cycle Time

e Torque At Seat

* Angle At Seat

*  Minimum Drag Torque

e Peak Slope

* Prevailing Torque Slope

e Peak Drag Torque

* Average Drag Torque

The Stats Summary window displays the following parameters and their values:
e Total number of runs

e Total number of subgroups
e Target value
 X-Bar-Bar

e X-Bar-Bar + 3 Sigma

e X-Bar-Bar - 3 Sigma

e R-Bar
e Max
e  Min

Page 101 © Ingersoll-Rand Company 2005



@R IngersollRand Section 8 — Quality Control

* 6 Sigma

e Capability

* Mean High Limit
* Mean Low Limit
* Range High Limit

* Range Low Limit

° Cp
* Cpk
« CAM

The box in the lower right part of the screen allows you to setup Trend Alarms. It has two
check box options (Display and Raise Alarm). The Reading column shows how many
consecutive occurrences (which is a user entered number) of the selected condition must
occur before the alarm condition is met. If Display is checked, then alarm points are
highlighted on the curve display. If the Raise Alarm is checked, then a text alarm
message is sent to an E-mail address. The alarm message and E-mail address are set
up on the ICS/Archiving and Monitoring/Trend Alarms screen (see Section 6.1.2.3
Trend Alarms). For the Mean Range chart, the events that can be affected by these
Condition selections are:

* Points increasing

* Points decreasing

e Points with a +/- sigma

* Points between +/- sigma and +/- 3 sigma
e Point above Upper Control limit

* Point below Lower Control limit

* Point above mean

* Point below mean

In the lower right corner of the graph area, there are four arrows that control the
data viewed in the graph. The inner two arrows step the graph one point at a time and the
outer two arrows moves the graph to the beginning or end of the dataset. Moving the
cursor over a desired graph area and creating a rubber band box around it zooms the
graph to the selected area. A right mouse click on the background brings up the same
pop up menu mentioned above with the additional choice of Restore from Zoom to jump
back to the normal view of the graph.

In addition, the Plus (+) and Minus (-) buttons on the screen can be used to zoom in and
out on the displayed curve. The Up and Down symbol buttons can be used to move the
display window when zoomed.
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8.2.2 Histogram Chart Controls

The Histogram Chart can be accessed from the Statistics/SPC Charts screen. Choose
the Controller ID, Spindle, Config, Date-Time Stamp, Chart Type (Histogram), and
Chart Variable.

B]SPC Charts -1 - 10.52.5.160[11:1]

Corbroller [Bn |10.52.5.160011:1) ¥ Spnde (1 w Config 1 w
Db~ Tirvels SAITED Source |Metmork Chart Ty Histogram * | Chai Voriskle | Torgus -
Stats Summary
Histogram Parfiter Vahie
140 Total raminer of runs 1000
TioAnd rasmier of SUDOTOERS 200
Target vl 360 000
WaBar=fac 653
X-Bar-Bar + Jugma 6.340
H-Bar-Bar - 3 sigma 4713
R-Bar 0487
Pl E057
iy 4 900
e 6 igina 1 636
o Capabiity X3 585
% Mean High Limé £ms
g ey Loww Limdt 5243
jan Farga High Lind 1048
FRearige Low Lid
g EAN
ke EABY
Cam €768
Histogram settings
M. of Birvs 2o w
o, o paind - 1000
472 481 430 493 508 517 SI7 53 545 554 5E3 572 581 590 539 608 647 6% )
] supsrimpase normal curve
o

Figure 64 — Histogram Chart Controls

NOTE: Date-Time Stamp is chosen in Data Mode only.

The Chart Variable drop box allows selection of all Tightening data parameter results
that can be displayed.

The Stats Summary display box on the right side of the screen shows statistics that were
calculated for the total number of tightenings stored in the selected spindle's Cycle Log.

In the screen's lower right, there is a Histogram Settings area with the following
components:

No. of Bins This drop down box allows you to select the number of bins to
be displayed.
Number of Points This entry box allows you to enter the number of data points

to be displayed in the Histogram. The Histogram always
displays the most recent data points.

Superimpose Normal | Overlays a normal curve over the Histogram data.
Curve

Note all selected actions are implemented when the Apply button is clicked.
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8.2.3 Pareto Chart Controls

The Pareto Chart can be accessed in the Statistics/SPC Charts screen. Choose the
Controller ID, Spindle, Config, Date-Time Stamp, Chart Type (Pareto), and Chart
Variable.

EISPC Charts -1 - 192,168.1.101[0:1] r:l
Cowirgles ID T EERA A0 j0:a) W Spiwile |1 w Config 1 LY
Dot - Tirrsh SR Crait Typs Pareto W Chat Viarisble | System Daagnoshcs v
Pareto
0
=0
=0
oy
E 200
100
0
o
Trigpsr Release Wikl OverTice: e Curment Cycis Tt Tood dsconmescted  Watoh Dog activated M Bt #ownad High e esmg .
Motor Saded MCE WGBT faull Lowr Bus Yobage  ARM processor STOP  Communication Lost WCE_Disabied High mator lemp.
Category
Charl Cabegory Sztern Disgratics
G Ll cal - Artiee Cinnciioe T 2
\'_: F Trigpsr Rekeaze Trigger Refoase
{70 Limnit eatigony A pearcantagn = Mokor Stall Yo —
Lk b = iehd Creparice Yiekd Crerrice
= IGET Foul GOT ot
] Cumative % curve [+ Creprcarrent Crosrcurment - E

Dntigtical Paravsler s iecibad fof Controler = 190 1631 900 D) Spands = 1 Dntigticy Panareter-1 O7H 22005 140028
Antistical Paraslerd iecied for Controler = 192 1631100 |071). Spnds = 1 Antisticy Panaeterd-1 07N 2005 140028

Figure 65 — Pareto Chart Controls

NOTE: Date-Time Stamp is chosen in Data Mode only.

There are two Chart Variable selections: Tightening Process and System Diagnostics
(hardware related faults).

At the screen's bottom there is an Error Category scroll box for the Chart Variable
selected. Check the Active check box for categories to be displayed. After checking, click
the Apply button for display.

At the screen's bottom left there is a Chart Category area. There are two check boxes:
Limit Category as a Number and Limit Category as a Percentage. For the Limit
Category as a Number selection: if a number is entered into the Limit Value entry box
and the Apply button is clicked, the display shows only the top (most occurrences)
number of the categories selected for display. For the Limit Category as a Percentage
selection: if a number is entered into the Limit Value entry box and the Apply button is
clicked, the display shows only the top percentage of the categories selected for display.
Checking the Cumulative % Curve check box and then clicking the Apply button plots a
curve on the display. This curve shows the cumulative percentage increase in category
occurrence for the categories displayed.
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Working Instructions _

EOR Status Ieszage Text
Pasz

High Tiorguie

Highangle

Low Targee

Lowangle

High TorgueAndHighAngle

Low TorgueAndLovdngle

High TorgueAnd LowAngle

Low TorguelndHighangle
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8.3 Stat Alarms

Then click the 'Bell icon (Stats Alarms) and the 'Stat Alarm Setup' screen is displayed.

The Statistics Alarms (Stat Alarms) screen alerts you if an alarm condition occurs in the
Tightening process. Alarm set points can be set for certain Torque and Angle Tightening
statistics. If an alarm occurs, a warning appears in the message box area on the IC1D's
display. An E-mail message (address is set up in the ICS/Archiving and Monitoring
screen (see Section 6.1.2.2 Stats Alarms) can also be sent to notify you of the event.

The Setup screen can be accessed by navigating to the Statistics/Summary screen and
selecting a Controller (Controller ID drop box), Spindle (Spindle drop box), and
Configuration (Config drop box). Then click the Bell icon (Stats Alarms) and the Stat
Alarm Setup screen is displayed.

Stat Alarm SetUp g|

Torgue Llarms Angle Alarms

Walues Torgue Alarm Values Angle Alarm
Capahility I,EIEQ.IIIDIZIEIIZIEI [F] Capability 9959.000000 [F]
Cp 899.000000 IF Cp 899.000000 ]
CPK 995.000000 [F] CPK 9958.000000 F]
b 999000000 IF Cih 999.000000 IF
Bzigma 993.000000 [F] EBsigma 933.000000 [F]
HOK 999 P %OK el F
% Reject 999 [F] % Reject 939 [F]

I Send l [ Cloze l

Figure 66 — Stat Alarm Setup

Numeric values for each of the alarm conditions can be typed in an entry box. Check the
accompanying check box to activate the alarm. Send the alarm to the controller for
activation.

The following lists the available statistics that can be enabled to cause a Stats Alarm and
their limits:

Capability  High Limit

Cp Low Limit
Cpk Low Limit
CAM Low Limit
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6 sigma High Limit
% OK Low Limit
% Reject High Limit

8.4 Powerhead Stats

Navigating to the Statistics/Powerhead Stats screen displays all Powerhead statistics
for the selected Powerhead. Select a Powerhead in the Powerhead drop box, then
select Spindle 1 in the Spindle Drop box and the Configuration of interest in the Config
drop box. Statistics will then display for the selected Powerhead (see Figure 67 —

Powerhead Stats).

By moving the vertical scroll bar, you can view statistics for any spindle in the Powerhead.
Click the Refresh button to update Statistics button. All statistical values are cumulative
except the Time value. The Time value represents the Cycle Time for the last tightening

cycle.

B Powerhead) - Stat Parameter - 1 - 10.52.6.76[99:1]

Powerhead  |10.526.76099:1] | Spindle |1

Source | Metwork:

w | Config Mao. |1

LS

Powerhead Statistics

Parameter
Powerhead Statz Surmrnary

Mumber of Cycles
Murnber of Spindles
Spindle (Can I
Murnber Ok
Percent Ok
Mumber Rejects
Percent Rejects
Last Cycle Time

Powerhead Spindle Stats

Spindle (Can I

Walue

47185

46552
995
23

593

Figure 67 — Powerhead Stats
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Section 9 - Diagnhostics

9.1 Diagnostics Menu

The Diagnostics menu allows you to check the overall system health of the controllers
on the network. This functionality also assists in diagnosing system problems.

This section discusses the five Diagnostics menu screens, including:
* View/Set Tool Data

e System Test

* View Inputs

e Set/View Outputs

e Tool Test

System Test, View Inputs, Set/View Outputs, and Tool Test contain the same data as
that found on individual IC1D controllers.

9.1.1 View/Set Tool Data

This screen allows you to view, set, and save data from the tool's memory chip. Upon
request, the tool's memory data from the selected controller is sent to the ICS software.
You can also print a tool data report to any printer connected to the PC, or you can export
an ASCII text report by selecting the appropriate option from the File menu. This screen
consists of separate tabs titled View Chip Data, PM Alarms, and Autocalibration.
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9.1.1.1 View Chip Data

The View Chip Data tab on this screen displays the data contained on the selected tool.
Most parameters shown are display only fields and are not editable. The two parameters
that can be changed are User TR and User ASC. The User TR value is used to calibrate
the tool's torque measurement. The User ASC value is used to calibrate the tool's angle
measurement and is not usually changed. To edit either value, click on it in the Chip Data
list then enter the new value in the Value entry box. You can reset either value (Tr or
ASC) back to the factory-set default value by clicking the Reset button. Note that the TR
value can also be calculated and saved using the Auto Calibration function described in
the next section.

| View Chip Data - 1

Cortraller [0 w | Spindle D % | Source |MNetwork

Wigw Chip Data | PM Alam || Auto Calibration
Chip Data

Tool Parameter Walug

|Inigue Chip 1D

Serial Murnber

Azzembly D ate

Factary zet b/

Factary zet TR in Mm

Factary zet TR Date b

Tool Parameter

Walue

Tool Fault Record

D1ata Time Code Dezcription

Figure 68 — View/Set Tool Data--View Chip Data Tab
Tool Fault Record

If the tool encounters a fault or problem, it will automatically log this event into its fault log.
The fault log is displayed in the lower half of this screen.The data is view only and cannot
be edited or changed. Each fault logged is stamped with the date and time the fault
occurred to aide in diagnosing problems.
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9.1.1.2 PM Alarms
(Network, MultiSync & Enterprise Only)

The Preventive Maintenance (PM) Alarms displays all PM alarms set on the displayed
tool and allows you to edit that data. In addition, this screen allows you to reset any PM
alarm.

& View Chip Data - 1 =13

Cortraler |0 | Spindle 1D % | Source |Metwork

‘Wiew Chip Data | PM Alarm | &uke Calibration
Ph Alarmn Settings
Tool id

Alarm Diuration SetDate  Elapsed Cycle

Figure 69 — View/Set Tool Data--PM Alarms

The screen shows the Alarm, the Duration, the Set Date, and the Elapsed Cycle for
each alarm. Use the Reset button to clear any displayed alarm.

Alarm occurrence can optionally initiate an E-mail message. Setup is described in
Section 6.1.2.1 Preventive Maintenance Alarms.

9.1.1.3 Auto Calibration

The Auto Calibration tab of the View Chip Data screen allows you to run Autocal or
Auto calibration, which can calibrate the Transducer Range (TR) for any QE or QM
spindle using an Ingersoll-Rand ETAS series Torque Analyzer and external torque
transducer. You can set up Autocal by connecting your PC loaded with ICS software to
the controller through the Ethernet port, and connecting the ETA5 to the PC via its serial
port. The data received from the ETAS during a series of tightening cycles helps to refine
the TR value.
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Before you can begin the Auto calibration operation, you must first set the serial port
settings on your PC to those set in the ETA5. Go to the Setup menu and select the ETA
screen to view the current serial port settings.

Corm Port T -

Baud Rate 1200 =]
Parity |Mone -]
Bits/Char |3 j

Stop Bitz |1 j

o] 4 | Cloze

Figure 70 — Setup--ETA

Use the drop-down boxes next to the following parameters to set up the Serial Port to
which the ETA will be connected:

Comm Port Selects the serial port to which the ETA will be connected.

Baud Rate Selects the speed of communications for the serial port.
Select a Baud Rate from the dropdown list in the range 1,200
to 115,200.

Parity Select the Parity for the serial connection to None, Odd, or
Even.

Bits/Char Set the Bits Per Character parameter to 7 or 8

Stop Bits The number of Stop Bits for serial port communications is set

to indicate 1 or 2 stop bits.

Click the OK button to save the Serial Settings.

NOTE: All Serial Settings must match those set on the ETAb.
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Once the serial port settings have been set, return to the Diagnostic/View/Set Tool Data
screen and select the Auto Calibration tab.

& Yiew Chip Data - 2 - 192.168.4.4[222:0]

Controller 1D [192.168.4 4(222:0] v | Spincle ID |1 »| o3 | Source |Metwork

“iew Chip Data  Auto Calibration l

Calibration settings
Tool id |

Calibration rezultz

Cycle # | From Controller | From ET& | Currert TR

Cycle counter

Fieject reading |

s |

Resultant TR
Fezultant TR walue Qoo Send

Figure 71 — View/Set Tool Data--Autocalibration Tab

This screen automatically calibrates the selected tool's TR value by comparing torque
values measured from the tool to those received from the ETA5 Torque Analyzer via the
PC serial port. Click the Reject Reading button to reject any individual run throughout
the calibration procedure. At the end of the calibration procedure, the results are
displayed. Click Send to send the new TR value to the controller.

Upon receiving the EOR record from the controller for every tightening cycle, the torque
value is displayed in the controller torque column for the active cycle number. The ICS
software then reads the ETAS torque value measured for the active cycle number and
displays the received value in the ETA5 Torque column as read-only.

New TRs are calculated after each tightening. Rejecting any reading results in
recalculation of the resultant TR.

Click on the Send button to send this value to the controller as the new recommended
value of TR.

You can Print or Save an Autocalibration report via the File menu.
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9.1.2 System Test

You can use the Diagnostic/System Test screen to display diagnostic test results on the
tightening spindles and on the Motor Controller Electronics (MCES).

I System Test -1 - 192.168.4.4[222:0] x

Cantraller 10 |1E|2.1EEI.4.4[222:EI] j Spindle |1 -
Daieﬂ'lmeﬁtamp| J Source |

Start Test
Swatem Test Data
Test Mame Yalue | Status
Motar Tempersature 25467 deg © Pazs
MCE Temperature 24743 deyg © Pazs
Arnplifier Offzet 065 % Shurt Cal.  Pass
Shunt Calibration 10547 % Ideal  Pass
Sine Signal Cffset 167 AD Count Pass
Cosine Sighal Cffzet 176 &0 Court  Paszs
Mator ki 0.000 MNmidmp Pass

Figure 72 — System Test

The System Test screen allows you to request diagnostic system test data from any
controller on the network, save it to a local drive, or load and view a previously saved
report. System Test gives you the ability to check the overall system health of the
controllers. This function is useful in diagnosing and solving system problems by
providing helpful information on potential issues.

For each test the values measured during the test and the overall results are shown. You
can save the test results using the Save option in the File menu.
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-The following data is displayed on the System Test screen. For each data element, the
table shows the value measured during the test and whether that value is within
allowable parameters (PASS) or (FAIL). Pass is represented by a green icon, and Fail by
ared icon.

Test Data Element ‘ Explanation
Tool
Motor temperature Checks motor temperature and reports PASS or FAIL.
Amplifier offset Tool Electronic’s offset voltage (as % of Shunt Cal voltage).
Shunt calibration Front-end electronics gain (as % of ideal Shunt Cal voltage).
Sine Signal Offset The offset in A/D counts of the resolver sine analog input signal used
for angle measurement.
Cosine Signal Offset The offset in A/D counts of the resolver cosine analog input signal
used for angle measurement.
Motor Kt The peak torque divided by peak current in the units of Nm/Amp.
Motor Control Electronics
MCE temperature ‘ Displays MCEs internal temperature.

To access and use System Test data in the Network (live) mode:
1. Onthe Diagnostics menu, select System Test.

2. Choose the Controller ID and Spindle.

3. Click the Start Test button.

To access a saved System Test data in Database (offline) mode:
1. Onthe Diagnostics menu, select System Test.

2.  Click the Database Mode button on the main tool bar.

3. Choose the Controller ID, Spindle, and Time/Date Stamp from the drop down lists
available on the screen.
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9.1.3 View Inputs

The Diagnostic/View Inputs screen displays the dynamic status of all inputs for the
selected controller. The status of each input is indicated via a virtual LED. Once a
controller is selected, it sends input data whenever one or more input status changes. In
addition, when first requesting this action from the controller, the controller sends the
behaviors assigned to every input. ICS then uses this data to place input labels next to
each virtual LED.

The Tool Input section of this screen displays the status of the input on the tool. As with
the controller inputs, each inputs status is indicated via a virtual LED.

The Controller ID drop down box allows you to select to which controller on the network
you are connected.

I Yiew Inputs - 1 - 192.168.4.4[222:0]

Controller ID [192188.4 422200  v|  spince ([N ~

Indicztar | InpLt Poirt Marme | Behaviors

L ] RISC_IP 1 FreeSpeed

L RISC_IP_2 Soft Start

. RISC_IP_3 Formerd Tool Input

L] RISC_IP_4 Reverse Forveard

[ ] RISC_IP 5 Config

[} RISC_IP_B Corfig2 FEEiEE -

L RISC_IP_7 Config3 Programmable

L ] RISC_IP_S Configd Switch *
Thrattle L J

Figure 73 — View Inputs

This screen is useful for troubleshooting an 1/0 problem. For example, if the controller
was not running cycles started from a PLC, this screen would allow you to determine if
the assigned input was programmed and functioning properly.

NOTE: If you wish to change the behaviors assigned to each input, you can only do
so through the Assign Inputs tab of the General Setup screen.
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9.1.4 Set/View Outputs

The Set/View Outputs selection on the Diagnostics menu displays the View or Set
Outputs screen. This screen lets you manually activate an output signal or display the
current status of the Outputs. This function is typically used for troubleshooting; for
example, you can send a signal to an external device (such as a PLC) to verify the device
IS operating correctly.

BN View or Set Outputs - 1 - 192.168.4.4[222:0] B=E
Controller 1D |192.1 5.4 4[222:0] | Spinde |1 - | =
Indicator | Ottt Paint Mame | Eehaviors |
[ ] RISC_OP_1 SpindlelnCycle
[ ] RISC_OP_2 Spindle Cycle Complete
[ ] RISC_OP_3 Spindlesccept
[ ] RISC_COP_4 SpindleHigh Torgue
[ ] RISC_OP_& SpindleLow Torgue
[ ] RISC_OP_E SpindleHighLnale
[ ] RISC_OQP_7 SpindleLoweAngle
[ ] RISC_OP_S Phdd Gang Complete
<11 3

Figure 74 — View or Set Outputs

Use the Controller ID drop down box on this screen to select a particular controller on
the network, then select the appropriate spindle from the Spindle drop down.

This screen operates in two modes: View or Set Outputs. You can view the

status of the controller outputs while in View mode or manually setthemin s .
the Set mode. You switch between the two modes by clicking the View/Set

toggle button on the Communication tool bar. You can also access Assign &=
Output screen from this screen by clicking the General Setup button onthe
Communication tool bar.

In the View Outputs mode, the screen displays the dynamic status of all outputs for the
selected controller. The status of each output is indicated using one virtual LED per
output.

In the Set Outputs mode, the screen displays the dynamic status of all outputs and
provides a means to set manually the status of the outputs for the selected controller. The
status of each output is indicated by virtual LEDs.

CAUTION: Care should be taken to ensure the work area is safe prior to
manually activating outputs. Ensure that devices attached to the controller's
outputs will not create a hazardous condition if the outputs are manually
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activated. If unsure, disconnect all devices before manually activating any
outputs.

9.1.5 Tool Test

The Diagnostic/Tool Test screen allows you to run tool and light tests on any selected
controller. When the controller and spindle are selected, a message is generated asking,
“Proceeding with this shall put the tool in diagnostic mode. Do you want to proceed
(Y/N)?” If you select “Yes,” the tool is put in diagnostic mode, if you select “No,” the tool
remains in its previous state.

NOTE: When the tool is in diagnostics mode, it will suspend normal tightening
operations. If you wish to resume running normal programmed configurations, you
must first close the Tool Test screen.

Bl Tool Test-1 - 192.168.4.4[222:0]

Controller D |192.1EB.4.4[222:D] | Spindle |1 -
Source Metwark:

Select Tool Readings
Toal o000 234
| Current | 0 amps
—~
Torgque | 105 wym
—~
5 o u}
Lamp Test pel= | R
" O
Angle | 0 Degrees
{* O

Figure 75 — Tool Test

When using a handheld spindle, the measurements displayed for Current, Speed,
Torque, and Angle are updated continuously as you hold down the throttle. For a fixtured
spindle, click on the Start Tool button and to get updated values on the screen. Click this
button again to stop the tool. The direction of rotation for a fixtured tool can be changed
by selecting CW (Clockwise) or CCW (Counter-clockwise). This test aids in diagnostics
by allowing you to see if the readings for the spindle are within normal ranges.

The Lamp Test toggles through Torque Hi, Torque Lo, Angle Hi, Angle Lo, and Pass to
energize outputs to an attached light box and tool.
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To access and use Tool Test:

1.
2.

On the Diagnostics menu, click Tool Test.

A pop-up message warns you that running the test interrupts spindle operations.
Choose Yes to continue.

For a fixtured spindle, use the arrow keys to the Start Tool button and press Enter
to run the spindle. Press Enter again to stop the spindle.

To change the direction to CW or CCW, move to the radio button for the direction
you want.

If you are running the test with a handheld spindle, press the throttle as necessary
to view the Speed, Current, Torque, and Angle results.

To run the Lamp Test, click the radio button next to the lamp ON icon.
To turn the Lamp Test off, click the radio button next to the lamp OFF.
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9.2 ICS Event Log

The ICS/View Event Log records the date and time that certain important ICS events
occur. The events recorded include communication and software faults and significant
user actions. This record of significant events can help in troubleshooting problems.

E C:WProgram Files\Ingersoll RandMRABinMCSEventLogh2005_01_24_ 14.log

1ZS event log

U=er Mammes DateTime Evert Description Coartraller Marne 1= /f |
Supervisor 24012005 02:01 PM Systern narme data received for Cont... IR, Insight

Supervisor 240012005 02:01 PR System date settings received for Co... IR Insight

Supervisor 24012005 02:01 P Controller wersion information receiv... IR In=sight

Supervisor 24012005 02:01 PM Serial Comm settings received for Co.. IR Insight

Supervisar 240012005 02:01 PR Spindle data received for Controller =... IR Insight

Supervisor 240012005 02:01 PR Serial Ear seftings received far Cortr... IR Insight

Supervisor 240012005 02:01 PM Input purposes received for Cortroll. . IR, Insight

Supervisor 24012005 02:01 PM Cutput purposes received for Cortro.. IR Insight | |
Supervisor 240012005 02:01 PR Cutput time outs received for Control... IR Insight

Supervisor 24012005 02:09 P Systemn name received successfully ... IR Insight

Supervisor 24012005 02:09 PM Ethernet parameters received for Co.. IR Insight

Supervisor 24012005 02:09 PM Systern narme received successfully ..

Supervisor 240012005 02:23 PR Statistical Parameters are received f... IR, In=sight

Supervisor 2440152005 02:23 P Statistical Parameters are received £ IR In=sight

Supervisor 24012005 02:27 PM Acknowledgemernt received for subs .. IF. Insight

Supervisar 240012005 02:27 PM Acknowledgemert received for unsu... IR, Insight

Supervisor 240012005 02:29 PR Diagnostic data received for Controll... IR, In=sight -
T A4 M4 IANS AN Ak Sl Al T Pl M B Al Lmm _I
A r »

Figure 76 — ICS Event Log

The log is capable of containing 5000 entries. You can print an Event Log to any printer
connected to the PC, or export an ASCII text report by selecting the appropriate option
from the File menu. Each entry contains the following information.

e User name

* Date

e Time

e Controller name (If appropriate)

e Controller IP (if appropriate)

* Tool serial number (if appropriate)
* Tool Model number (if appropriate)
* Event description

* Indication if text info is available

If the entry is one for which a text explanation was added (e.g, a parameter change), a
note pad icon appears next to the entry. If you double click on such an entry, a floating
text box displays the entered text. Events logged include:

* Configurations assigned
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General parameters assigned
Incorrect password entered

Loss of communications with a controller
Connection with a controller
E-mail alarm sent (with address)
Any error reported by a controller
Disconnect from network
Software shutdown

Software booted up

‘When data is archived

When data is saved to local media
Unable to archive data

To access the current ICS Event Log, click View Event Log on the ICS menu.
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9.3 Controller Event Log

The Run/Controller Event Log allows you to request, view, and save the event log from
a selected controller. You can also print an Event log to any printer connected to the PC
or export an ASCII text report by selecting the appropriate option from the File menu.

M System Controller Event Log - 1 - 192.168.4.4[222:0]

Cortraller 1D |192.165.4 4[2220] Source Metwork

4

Date-Time | Description | Aocess Level Crata Event Code -

227
02/04/2004 15:15:08 D Terminate DiagModeRegst Pass u] 0-0-0 227
0200472004 18:14:59 DrnTerminste DiagMode Rgst Paszs a o040 226
0200472004 1513542 DmBeginDiagMode RgstPass a o040 29
02/04/2004 17:32:22 Tool Connect 1} 000 203
020472004 17:32:22 SoftwareLoghce Rew a 21.8231.285 11
02/04/2004 17:32:22 EootMcePowerup a o040 2472
0200472004 173222 Language Set Failed a o040 E7
020452004 173215 Comm Setvalicd Serial Port Param 1] 0040 &7
020472004 173215 comm SetValid Serial Port Param 1] 000 57
02/04/2004 17:32:15 CommSetValic Serial Port Pararn u] 0-0-0 E7
020472004 17:32:18 Cornm SetValid Serial Por Pararn 1] 0040 37
02/04/2004 17:32:06 Cycle Counter Reset 1} 000 157
021012004 19:35:05 SCTrigyer Released 1 1-241 157
02001 72004 19:37:56 SCTrigyer Released 1 1241 29
02/01/2004 19:35:53 Tool Connect 1} 000 203
021012004 19:35:52 Softwareloghce Rev 1} 21.82.31.285 11
02001 72004 19:35:52 Boot Mce Powerup a 000 242
02001 /2004 19:35:52 Language Set Failed a 000 57
02/01 /2004 19:35:49 CommSetValic Serial Port Pararn u]

0040 E7 -
| &

Figure 77 — Controller Event Log

Each entry contains the following information:

Date-Time

The date and time the event occurred.

Description

A description of the event.

Access Level

The access mode on the controller at the time of the event

Data

Data associated with the event (if applicable).

Even Code

The event code number assigned to the event.

To access the log, choose the Run menu and click Controller Event Log, then choose

the desired controller from the Controller ID drop box.
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Contact Information

Fastening Solutions

Joining components in today's industrial environment is much more than putting wrench
to bolt. It's about finding a solution that links the operator and the joint and delivers
unparalleled accuracy and repeatability. Ingersoll-Rand has a superior knowledge of the
threaded fastening process, acquired through years of application work with the world's
leading manufacturers in the motor vehicle, aerospace, appliance, and electronics
industries. We understand the interface of the tool and operator - and know how to
leverage the power of ergonomically-designed equipment to maximize productivity.

Beyond just product, Ingersoll-Rand's extensive Consulting, Integration, and Service
capabilities help you before, during, and after your line or work area is configured for
production. Contact Ingersoll-Rand at the website, telephone numbers, or addresses
below for a solution that will meet your needs and exceed your expectations.

Global Contact Information
Worldwide

www.irtools.com

North America

Ingersoll-Rand Company

North American Solutions Center
1872 Enterprise Drive

Rochester Hills, Ml 48309
Telephone: 866-284-5509

Europe

Ingersoll-Rand Company

Swan Lane, Hindley Green
Wigan WN2 4EZ

UK

Telephone: +44 (0)1942 25 7171
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Ingersoll-Rand Company

Zone du Chene Sorcier

BP 62

78346 Les Clayes sous Bois Cedex
France

Telephone: +33 (0) 1 30 07 69 00

China

Ingersoll-Rand Company

11F Xu Huiyuan Building, 1089 Zhong Shan Nan Er Rd.
Shanghai 200030, PRC

Telephone: +86 (0)21-54529898

India

Ingersoll-Rand Wadco Tools, Ltd.
37A, Site 4

Sahibabad Industrial Area
Ghaziabad 201 010 (UP)

India
Telephone: +91 (0)120-2895116
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