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Important User Information

Solid state equipment has operational characteristics differing from
those of electromechanical equipment. “Safety Guidelines for the
Application, Installation and Maintenance of Solid State Controls”
(Publication SGI-1.1) describes some important differences between
solid state equipment and hard—wired electromechanical devices.
Because of this difference, and also because of the wide variety of
uses for solid state equipment, all persons responsible for applying
this equipment must satisfy themselves that each intended
application of this equipment is acceptable.

In no event will the Allen-Bradley Company be responsible or liable
for indirect or consequential damages resulting from the use or
application of this equipment.

The examples and diagrams in this manual are included solely for
illustrative purposes. Because of the many variables and
requirements associated with any particular installation, the
Allen-Bradley Company cannot assume responsibility or liability for
actual use based on the examples and diagrams.

No patent liability is assumed by Allen-Bradley Company with
respect to use of information, circuits, equipment, or software
described in this manual.

Reproduction of the contents of this manual, in whole or in part,
without written permission of the Allen-Bradley Company is
prohibited.

Throughout this manual we use notes to make you aware of safety
considerations.

ATTENTION: Identifies information about practices
or circumstances that can lead to personal injury or
death, property damage, or economic loss.

Attentions help you:
* identify a hazard
* avoid the hazard
* recognize the consequences

Important: ldentifies information that is especially important for
successful application and understanding of the product.

DH+, MicroLogix, PLC, PanelView, Pro-Set, and SLC are trademarks of Allen-Bradley Company, Inc.
Windows 95 is a tradement of Microsoft.



Summary of Changes

What's New In this
Document?

Release 1.02 Changes to

Ladder Logic

What if You Need More
Help?

This document has undergone no major changes since the February
1998 printing. Changes to this document are marked with a revision
bar in the margin of the page. It is advised that you thoroughly read
this manual before upgrading from Release 1.00, 1.08, or 1.01.

Release 1.02 contains modifications to ladder logic files 4 and 96.
The new code corrects the Ejector Not Retracted alarm and MO file
synchronization problem.

ATTENTION: This software is a starting point for an
injection molding system. The user5 must modify the
software to comply with any applicable standards
governing the final product application.

If you have any questions regarding Release 1.01, call Pro-Set 200
Technical Support at: (440) 646-6800.
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Preface

Using Pro-Set™ 200
Documentation

What's in this Preface? This preface describes how to use this manual as part of the Pro-Set
200 documentation set, including:

¢ how to use the documentation set
e who should use this manual
e how to use this manual

* what abbreviations, acronyms, and initialisms are used
in this manual

e what conventions are used in this manual
* what other publications are available
¢ what to do next

How to Use the Use this documentation to install and use your Pro-Set 200 System:
Documentation Set
Pro-Set 200 Design Manual (6500-UM001A-US-P) @ @ Pro-Set 200 Data Table Reference
Intended for design engineers | | Manual (6500-RM001A-US-P)
Intended for design engineers
v Setup hardware and software R R P T y
v Customize vour system ‘ ! ‘ | ecome familiar with data table
v Configure p);of”esy _“@'L_ ! _“@'L_ ! Iocatic_)ns for all Pro-Set 200
v Determine sensor and valve operation | | | | data files
v Use mold part recipes | J | J
Pro-Set 200
Job-Setting
Guide

Pro-Set 200 Job-Setting Guide (6500-QR001A-US-P)
Intended for machine operators

v Enter setpoints on process profile screens
v View and acknowledge alarms
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Who Should Use
This Manual?
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Use this manual if you are an engineer who designs, builds, and
configures plastic molding machinery. You should:

understand the injection molding process
be familiar with Allen-Bradley SLC family of controllers

be familiar with the fast analog modules (1746-FIO4V
or 1746-F104I)

be familiar with the barrel temperature control
module (1746-BTM)

be familiar with PanelView 550 or 900 operator terminals

be able to write and interpret the ladder logic required to control
your application

have a basic knowledge of hydraulics, including the ability to
read the hydraulic diagrams for your injection molding machine

Contact your local Allen-Bradley representative for more
information about available training courses concerning
Allen-Bradley products.



How Do | Use This Manual? We designed this manual so you can follow it to customize
your system.

Get Started with Pro-Set 200 Software

Quick start Chapter 1
System overview & Chapter 2
Introduction to the injection molding system | Chapter 3

Set Up the Pro-Set 200 System

Set up the hardware Chapter 4

Chapter 5

\

Set up the software

Chapter 6

Customize your system >

Understand hydraulic concepts ® | Chapter 7

Configure Pro-Set 200 profiles ® | Chapter 8 |

Use barrel temperature modules ® Chapter 9

Start up the machine & Chapter 10

Determine valve and sensor operation—————— | Chapter 11

Quick tune ® Chapter 12

Use mold part recipes ® | Chapter 13

v

Production monitor Chapter 14

continued...
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For Reference

Appendix A |

Use alarms to troubleshoot your system

Appendix B |«

Appendix C |

Understand SLC processor addresses

Processor specifications

Appendix D

<— Understand specialized hydraulic configurations

Appendix E |€—— Use internal and external trigger setpoints

Appendix F | Use profile status and complete bits
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What Abbreviations, Throughout this manual, we use abbreviations, acronyms, or
Acronyms, and Initialisms initialisms. Use this table to become familiar with our terminology.
Are Used in this Manual?

This: stands for:

Ccv Control Value

EOQI Electronic Operator Interface

ERC2 Expert Response Compensation (version 2.0)

110 Input/output

K Kilobyte; 1024 (210 bytes

Kp In—shot correction factor

LCD Liquid Crystal Display

LPMP Low Pressure Mold Protect

LED Light-Emitting Diode

MB Megabyte; 1,048,576 bytes, or 1024K

PSI Pounds/Square Inch

PV Process Value

RAM Random-access memory

SEG Segment

SLC Small Logic Controller

SP Set Point

SPI Society of the Plastics Industry

STI Selectable Timed Interrupt

Vel Velocity
What Conventions Are In this manual, we use these conventions:

Used in This Manual?

We call your attention to helpful information like this:

> Use RSLogix 500 programming software to edit the Pro-Set 200
ladder logic.

We show examples like this:

Example:

This convention presents an example.
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We show pathnames, commands, and filenames like this:
\AB\PBWIN\PS200\ps2s101.pba
We showvariable text that you typelike this:

filename.pva
or
FILENAME.PVA

We show active menu selections like this:

1. From theComm menu, seledtommunications Hardware.

We show concept information like this:

=
Z Concept: The load pressure is 200

PSI and will not increase until an
?l additional load is added.

We show references to other Allen-Bradley manuals like this:

This table shows you some other publications you might need if you
have other questions about Pro-Set 200 software.

We show references to a chapter within the same manual
like this:

This chapter can help you to get started modifying Pro-Set 200
software for your application.



What Screen and Text
Settings Are Used in This
Manual?

What Other Publications
Are Available?

Contacting Technical
Support

When discussing and using examples of RSLogix 500 programming
software, we expect you to follow these conventions:

* Font type: Times New Roman
* Fontsize: 10

e Display: 800 x 600

* Colors: 256

This table lists other publications you might need for more
information about Pro-Set 200 software.

Publication: Publication Number:
Pro-Set 200 Job-Setting Guide 6500-QRO01A-US-P
Pro-Set 200 Data Table Reference Manual 6500-RM001A-US-P
SLC 500 Modular Hardware Style Installation and 1747-6.2

Operation Manual

Getting Started with PanelBuilder 550/900 Software 2711-6.2

PanelView 550/900 Operator Terminals 2711-6.1
PanelBuilder 550/900 Software 2711-6.0

Barrel Temperature Control Module User Manual 1746-6.10

RSLogix 500 Step by Step Guide for Project Development 9399-RLOSSG

SLC 500 MicroLogix ™ 1000 Instruction Set Reference Manual ~ 1747-6.15

Pro-Set 200 technical support can be contacted at: (440) 646—6800.
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Chapter 1

What's in
This Chapter?

Before You Begin

Pro-Set 200 System
Quick Start

This chapter can help you get started using Pro-Set 200 software
with your application. Because it is a start-up guide, this chapter
does notcontain detailed explanations about the procedures listed.
We provide references to other chapters in this book where you can
get more information.

This chapter:

e explains what to do before you begin

e provides procedures to get you started

If you have any questions or are unfamiliar with the terms used or
concepts presented in the procedural st@psys read the

referenced chapte@nd other recommended documentation before
trying to apply the information.

Before you begin, make sure that you:

e understand the injection molding process
* are familiar with Allen-Bradley SLC family of controllers

e are familiar with the fast analog modules (1746-FIO4V
or 1746-F104l)

e are familiar with the barrel temperature control
module (1746-BTM)

e are familiar with PanelView 550/900 operator terminals

e are able to write and interpret the ladder logic required to control
your application

* have a basic knowledge of hydraulics, including the ability to
read the hydraulic diagrams for your injection molding machine

Contact your local Allen-Bradley representative for more
information about available training courses concerning
Allen-Bradley products.
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Project Planning
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Project planning is absolutely necessary for a successful installation
of Pro-Set 200, and cannot be overemphasized. Although details
concerning the installation will vary from customer to customer,
there are three main areas of the project plan that will remain the
same. You will need qualified expertise in the areas of electrical
engineering, hydraulic engineering and mechanical engineering.

The following sections address these main project areas in limited
detail, and are designed to be a starting point for you to create a
detailed project plan. If you are lacking expertise in any of the
following areas, we suggest that you hire a qualified consultant.



Pro-Set 200 System Quick Start 1-3

Electrical Components of For the electrical components of your project plan, you will need
the Project Plan personnel capable of accomplishing the following:

* Reviewing existing electrical schematics of your injection
molding machine

* Developing new electrical schematics based on existing
schematic and improvements for Pro-Set 200

* Creating bill of materials based on review and development of
electrical schematics

* Mounting, wiring, and testing of the complete electrical system
* Programming Pro-Set 200 using PanelView and RSLogix500

Hydraulic Components of For the hydraulic components of your project plan, you will need
the Project Plan personnel capable of accomplishing the following:

* Understanding the intricate details involved in sizing and setting
up valves specifically for injection molding machines

* Reviewing existing hydraulic schematics of your molding
machine

* Developing new hydraulic schematics based on existing
schematics and improvements for Pro-Set 200

* Creating a bill of materials based on review and development of
hydraulic schematics

* Mounting, plumbing, and testing of the hydraulic system

Mechanical Components For the mechanical components of your project plan, you will need
of the Project Plan personnel capable of accomplishing the following:

* Determining necessary mechanical rebuild
e Creating a bill of materials based on rebuild specifications
* Installing and testing of rebuild

Other Project Plan Consider the following when creating your project plan:

Considerations o
e Communication between system experts

e Lead times for ordering new parts/equipment
e System testing
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Simplified Pro-Set 200 Project Plan

Electrical Component Projection

Review | (E:Ir eate Nlew || CreateBill ___ Install System __| Pro-Set 200
Drawings ectrica of Materials Components Programming
Drawings

Hydraulic Component Projection

Review | CreateNew |__| CreateBill | _| Receive | Install System || gltz(;tr::nean d = Revise Drawings
Drawings Hydraulic- of Materials New Parts Components Testi p Based on Testing
Drawings esting

Mechanical Component Projection

Review CreateNew || CreateBill Receive New . Install System
Drawings Mechanical of Materials Parts Components
Drawings

T —

Time

The above illustration is a simplified example of an installation plan
for Pro-Set 200. Your actual project plan should be detailed to
include every reasonable factor that may influence the success of
your installation.
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Procedures

Plan for the project.

Set up the hardware.

Reference

v Determine the layout of the I/O chassis.

v/ Ground the chassis.

V' Install the power supply.

v Install the SLC processor.

V' Install the /0 modules.

v Connect the programming terminal to the SLC processor.
v/ Connect the PanelView terminal to the SLC processor.

slot 5

(@)

Chapter 4
(Setting Up
the Hardware)

/\

slot1 slot 2 slot 3 slot 4 /
VAV AVANIG

e T
UNC] CIFOROE| | FOWER T rowen Powen T BARREL TEMP

a
N

— Eject Pressure Input

Eject Velocity Output
— Eject PSI Output

— Clamp Position Input
— Clamp Pressure Input

— Clamp Velocity Output
— Clamp PSI Output

— Injection Position Input
— Injection Pressure Input

] LT DM [ =] e oo\ . )
T Cmeme e e me | 2229 Typical chassis have 10
LLL S - - vona e So o and 13 slots. However,
%ﬂg » other variations may be
S amvEmamay N . required
PS - - N\
power  |SLC5/04p FIO4V | FIO4V | FIOAV |Emptysiot| | BTM | BTM | Any mix of discrete /O
Processor| ©Of or or (reserved)| | (4 Loops)| (4 Loops)| (ac, dc, rela \
Supply FIO4l | FlO4l | FlO4l (4 Loops) ( ) \\
N\
AN
Injection_| Clamp Ejectors (required) | optional N \
(required)| (optional®) (optional® N
‘ Eject Position \ | \
~ Input

Up to 4 J or K thermocouples
(on each module)

L— Injection Velocity Output @ Optional FIO4V/FIOA4I modules are required if Clamp or Ejector

~ Injection PSI Output velocity/pressure valves are present.
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Install the software.

Reference
v Install PanelBuilder software. E.?hapter 5
. Setting Up

v’ Install RSLogix 500 software. the Software)
v Install the Pro-Set 200 software.

The: Are stored in this default location:

PanelView screens c:\AB\PBWIN\PS2102

ladder programs c:\RSI\Logix500\Project\PS2102

Customize your system. Reference

v/ Customize ladder logic. (Cchapterlﬁl
. L ustomizing
V' Modify the /0 definition file (file 2). Your System)
v Modify initialization file (file 3).
v Modify files 8, 9, 12, 15, 20, and 99 if the fast analog modules and BTM are not in the
standard slot (see page 1-5).
v Customize/modify PanelView screens. (optional)

Configure Pro-Set 200 Profiles. Reference
v Load the Pro-Set 200 configuration screens (ps2c102 ). Chapter 8
v Select : (Configuring

electa recipe. Pro-Set 200
/ Mold Part Storage \ Profiles)

F9| until
Press| 230 |, yousee,

@ Select a recipe number.

(2) Restore a
recipe configuration.
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Recipe # 8% is Active

Select Recipe # [[1X]
Mame:  #i4dd R

Letter Selection and Position
nzltlon M

ve Recipe .
Sawve Active Recipe As Selected Recipe

Machine Stopped Restore Enabled

N

/




Pro-Set 200 System Quick Start

1-7

v Configure profiles.

Press

@ Select a profile.

@ Save a profile’s configu-
ration (reads Operation
Complete after Save)

Turn profiles on
and off.
Select profile type.

Select profile
control mode.

Turn ramps on and
off.

Select whether ramps

are coordinated.

Select whether to link to an
Set link profile identification
Use suspend profile.

Set the position at which to

D EENE @ & @k &

until
pess|_ g ouse [ )
=

@ Select learned or
%CV Max.

@ Select a pressure valve
source for pressure
profiles.

@ Select a pressure valve
source for velocity profiles.

F8 you see

------- / ERCZ Frofile Configuration \

Mo Profile Selected

\ Press F2 to Advance to Ment Soreen J

/ Mo Profile Selected

Frofile iz
Frofile Type iz a
Frofile Control Mode

Direction of Frofile Fosition |7

\ Fresz F2 to Advance to Menwt Screen J

other profile.

suspend profile.

Set the direction of profile position.

Uze Learned or %CUMan \@m
I{F Pre%%rg F'rnfi%e Ehﬁn'

Barn uring Frorile ar
H;ediSIdlear‘ned during \@W
ezdhea

Velogity Frofile then:
"ol as WA or Lse (@ :ihea0 |

| f
Ry
PSI Learned during Deadhead

n
I

\ Press FB to Advance to Hent Soreen J

v Configure deviation alarm limits.

Suspend Profile [gTEE +t Position [[oH ]
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n Configure the Barrel Temperature Module (BTM).

Reference

v Configure the BTM for use.

Chapter 9
(Using Barrel
Temperature
Modules)

Start Up the Machine.

Reference

v Load the Pro-Set 200 setup screens (ps2s102 ).

v Starting with the clamp phase, go to the setup screens for each phase
and enter values that tell the SLC processor the following valve parameters:

* pressure nameplate (max) values for the valves
» whether the output signal is in volts dc or mA

» maximum velocity values for outputs to each valve (second screen)
* enter jog values

v Verify correct hydraulic operation, and make sure the jog setpoints that you
loaded are in control of your machine.

Chapter 10
(Starting Up
the Machine)

n Determine sensor and valve operation.

v Span inputs.

Reference
For the injection, clamp, and eject phases: Chapter 11
(Determining
Sensor and
v/ Enter minimum and maximum forward and retract values. Valve
v Span outputs to remove upper and lower deadbands. Operation)
v/ Save machine setup data.
v Configure primary controller variables.
- Complete the Quick Tune Procedure. Reference
Chapter 12
v Select Quick Tune from the Production Menu. (Quick Tune
Procedure)

E9] until /
Press| 270 |, yousee, |

Froduction Menu

Select Quick Tune . Pner etup
@ Q Counter Setup
(2) Press the Enter key Quick Tune

Froduction Monitor

on the PanelView
screen.
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v Choose a profile.

Guick Tuneb

Ruto OLT Off Eamps Off kp Off

F2 F3 Fd F5

@Selectaprofile Seq | |Segment Skipped | Learn Dff
to tune. ey 2 [0 Step Seen | lJags 719
@ Press the Enter key on Learn OFf
the PanelView screen Sey 3 Dt Hewer Seen | Clamp F7
Sog 4 [Te Hewer Seen | Learn OFF

Seq 5 [OLT Successful | Eject F8

\Press F3 To Eeturn To Production Menu j

Follow Coarse Tune Procedure:

v Make certain that Kp is off (press F5)

v Make certain that each profile being tuned is set to the Manual Mode (press F2)
v Set Ramps OFF (press F4)

v SetoLT (Open Loop Test) ON (press F3)

v/ Run a complete cycle and check to see of all active segments OLT successfully. If not, refer to page 12-7 for
corrective actions. All profile OLTs must be successful before continuing to the next step.

v Set OLT OFF (press F3)

v Set Ramps ON (press F4)

V' Tum learning on (press F6, F7, or F8)
v Setthe profile in Auto Mode (press F2)
v Run4 cycles

v Continue to chapter 12 for the Fine Tune procedure

Use mold part recipes. Reference

v Name mold part recipes. Chapter 13
7S d rest Id reci (Using Mold Part
ave and restore mold recipes. Recipes)

v’ Increase the number of mold part recipes.
Using Production Monitor Screens. Reference
v’ Accessing Production Monitor Screens Chapter 14
v Using Production Monitor S (Using
sing Production Monitor Screens Production
\/ Status Indicators. Monitor Screens)
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What's Next? In the next chapter, we cover the system overview.

Publication 6500-UM001A-US-P — November 1999



Chapter 2

What's in
This Chapter?

What Does the Pro-Set 200
System Do?

System Overview

This chapter presents an overview of the Pro-Set 200 Injection
Molding Control System. This chapter explains:

* what Pro-Set 200 does

* the components of a molding control system
* how Pro-Set 200 works

* the capabilities of Pro-Set 200

e what you need to do

Pro-Set 200 system:

* lets you control and monitor the injection molding process
* lets you set up the control system to match your machine
* lets you monitor machine capability

* lets you perform general machine diagnostics

The SLC 5/04P processor contains enhanced firmware that controls
an injection molding machine. The molding sequence is configured
and controlled by placing machine configuration and operation data
in the SLC 5/04P data table. This data is written to the data table
from the ladder logic and operator interface. The following tables
outline the features of Pro-Set 200:

What is ERC2?

Expert Response Compensation (ERC2) is a model predictive
control algorithm for control of pressure and flow loops (injection,
clamp, and ejectors). It:

e eliminates the need to manually tune the pressure and flow loops
for the clamp and injection units

* minimizes overshoot and steady state error

e provides comprehensive control over pressure and
velocity profiles

* provides machine performance metrics

The ERC2 algorithms are embedded in the SLC 5/04P processor and
are part of the operating system. ERC2 algorithms receive data in the
form of pressure and position information from the ladder logic
included in Pro-Set 200. This information is used to calculate new
output values (pressure and flow).
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2-2 System Overview

What Are the
Components of a Molding
Control System?

Pro-Set 200
PanelView Screens

Clamp Close Profile

N N B
N

. PanelView 550 or 900

The data that the ERC2 uses comes from the data table in the SLC
5/04P processor. This data is written to the data table from the ladder
logic and operator interface.

To create an automated molding control system, you need the
components shown below. The Pro-Set 200 ladder logic program and
PanelView screens, when used with these components, let you create
profiles to control the plastic molding process. This system also
provides production flexibility and reporting capabilities.

Fast Analog
I/O Module
Fast Analog
1/0 Module \
Y 8‘\ 8 . .
e e e LN (T S T — Typical chassis have 10
S =iy [ el il B am s wes | N and 13 slots. However,
iy R P m=e === | S\ other variations may be
® @ \krequired
\
\
\
\
g # N oee
K Modules (ac, dc, rela})
Power Supply ,"SLC-5/04P
 Processor Fast Analog
I/O Module 20803
reserved
Pro-Set 200
Ladder Logic
|0
00
‘ﬂ 17T ()

‘|||f| ()
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You need:

To:

1747-5/04P processor

execute the sequence logic which controls the injection molding machine. Embedded within this
processor are the ERC2 (for a explanation of ERC2, see page 2-1) algorithms which control the
pressure and flow valves for the injection, clamp, and ejector phases. Appendix C contains the
specifications for the SLC 5/04P processor.

1746-FIO4V or 1746-FIO4I modules

accept position and pressure feedback in the form of 0-10v or 4-20 milliamp signals and provide
analog signals out to the proportional valves which control the flow and pressure. (Use FIO4V
modules if your valves require +/— 10 volt control signals; use FIO4l modules if your proportional
valves require 4-20 milliamp control signals). You need a least one FIO4V or FIO4] module for each
controlled phase (pressure and position inputs and pressure and flow outputs).

1746-BTM modules

provide temperature control for the barrel of the injection molding machine. These modules contain
specialized start-up and auto-tuning algorithms which have been optimized for barrel temperature
control. Each module controls four temperature loops using either J or K thermocouples (grounded or
ungrounded). The ladder logic and PanelView screens accommodate eight temperature loops; if you
need more, expand the logic.

Important: The BTM modules do not have analog or digital outputs on them. You need to use 4
discrete or analog outputs from another output module for each BTM module.

PanelView 550/900

modify profiles, configure temperature setpoints, set/pull cores, examine alarms bits, view production
data, etc.
Important: Be sure that time critical functions are not controlled by the PanelView.

Pro-Set 200 software, which contains:

«ladder logic

* PV550/PV900 screens

works in conjunction with the ERC2 algorithms which are embedded in the SLC 5/04P processor.
The ladder logic program contains sequence logic for the injection, clamp, and ejector phases.
Modify this logic to accommodate your specific machine.

operate the machine (configure profiles, modify/monitor temperatures, save/restore recipes), perform
calibration, and perform troubleshooting. Although these screen sets are fairly complete, you may
wish to modify them for your specific machine features.

Miscellaneous discrete input and
output modules

monitor limit switches; control heaters; control directional valves, pilot lights, push buttons, control
manual functions and machine modes, etc. Pro-Set 200 can accommodate all discrete 1/O modules
in the SLC 500 product line, including 120 vac input and output modules, 24 vdc 1/0, relay contact
output modules, etc. If you want to use block /O modules with Pro-Set 200, you need to write ladder
code to support the 1747-SN subscanner module which communicates with the block 1/0.

Important: Be sure that time critical functions are not controlled by the PanelView.

Sensors Used with Pro-Set 200

For every phase that Pro-Set 200 controls, there must be at least one

corresponding position transducer. Pro-Set 200 accommodates

pressure and position transducers which have a range of either 4-20
milliamps or 0—10 volts through the use of high speed analog input

modules (1746-FIO4V and 1746-F104l). .

Important: At a minimum you must have an injection position

transducer and a clamp position transducer. Pro-Set 200

does not work with limit switches on the clamp and
inject unit. Limit switches are supported for ejector
control only
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System Overview

How Does Pro-Set
200 Work?

Step 1. Pressure and position
feedback are received by their
respective transducers and are
read by the ladder logic in the
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The following diagram illustrates how Pro-Set 200 works.

Step 2: Raw
pressure and
position data are
written to the data
table.

Step 3: Raw pressure
and position data are

scaled to engineering

units

STI subkoutine files.
958
Fast Analog 005
1/0 Module *j
| s |
Position Feedback ST o L e
/NVVVANVVAVA - I\S/Iachi_ne
etpoints Production
RaV\.l‘ Data
Position SLC 5/04P Processor
Pressure Feedback STI Data DH
P S A tad(_jer E_’It’le/\ Communications
/I- — 1 Pressure 0gic lies
scaled ~1
_posiign
scaled Processor | | Step 4: During the STI,
preskure Overhead | ' the ERC2 algorithms
RN ERC2 | | receive or read the
Algorithms | | scaled pressure and
Pressure Valve flow position feedback,
command
~ calculate the new
7{ FastAnalog  Pressure pressure  scaled pressure and flow
< /0 Module Command command  pogition commands for the valve
= ==l Do T drive cards, and write
] D, B— A, ;S)(r::“iure the values back into the
! — > Pressure ow pres
1 ] Valve Command |~ data table.
Lo oo w Commands flo
Flow Val Main command
ow Valve Ladder ~ |
Logic RN pressure
command
~| =
Flow —
Valve
Commands Discrete
/ Outputs
Step 5: During the STI, the data 10 ——— o
from the ERC2 algorithm is sent to — Update ——|  Directional
the output channels on the fast - | Valves
analog /0 module. ~1 " [ Pilot Lights
Tre— T T T - Pumps
User Program Operating —
and Data System — " Heaters
Discrete
Inputs
——[ Pushbuttons
—— Limit
— Switches
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The following diagram illustrates the Pro-Set 200 program scan and

STl interrupts.

Input Scan

fffffff — File 8

Main Ladder Logic
Read Sensors

ERC2
ST Write to output
Timer for valves

fffffff - File 8

Read Sensors

ERC2

Write to output
for valves

Output Scan

Data Highway Communication

******* — File 8

Processor Overhead

Read Sensors

ERC2

Write to output
for valves
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What are the Capabilities
of Pro-Set 200?

Pro-Set 200 controls all three phases of the injection
molding machine:

* injection phase
e clamp phase
e ejector phase

You can select open or closed loop control for any profile in the
injection, clamp, or ejector phase. You can also select either velocity
or pressure control for any of the profiles in the process. The
following table lists the controllable profiles and the number of
segments in each profile:

Injection Phase

Publication 6500-UM001A-US-P — November 1999

Profile: Number of Segments: Default Type of Control:
Injection 5 Velocity
Pack 2 Pressure
Hold 2 Pressure
Pre-Decompress 1 Velocity
Plastication 5 Pressure
Post-Decompression 1 Velocity

Clamp Phase
Profile: Number of Segments: Type of Control:
Close 3 Velocity
Clamp LPMP 1 Pressure
Tonnage 1 Pressure
Low Hold 1 Pressure
Decompress 1 Pressure
Clamp Open 4 Velocity

Ejector Phase
Profile: Number of Segments: Type of Control:
Ejector Forward 2 Velocity
Ejector Reverse Velocity
Tip Stroke Velocity
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In addition, Pro-Set 200 also comes complete with other basic
features including: pre-programmed alarms, ladder logic, and

operator screens:

Other Basic Features

Eject multi-stroke capability

Die height fwd/retract logic

Manual, semi—automatic, and full automatic
mode machine code

Autotune heat/cool

SPI cores; A,B,C,D set/pull

Eject by limit switch or linear postion

Overall cycle timer

Idle cycle timer

Dry cycle (clamp only)

Tonnage deadband window

Automatic clamp injection/tuning

Supplied Alarms

Short shot alarm

Purge guard opened in cycle alarm

Inhibit screw rotation with low temperature
interlock alarm

Tonnage loss alarm

Mode inhibit alarm

Die height overstroke alarm

Tonnage malfunction alarm

Gate opened in cycle alarm

Ejector not retracted alarm

Safety flap malfunction alarm

Clamp not full open alarm

Temperature deviation alarms

Low psi mold protect alarm

Profile not capable alarm

Temperature interlock code alarm

Clamp forward overstroke inhibit alarm

Core not set/pulled alarm

Clamp not in correct position for ejector
alarm

Injection unit not forward alarm

Multiple permit bit check alarm

Supplied Logic and Programming

31 pre—engineered operator screens

Pre—engineered setup and configuration
screens

Clamp close permissive logic

Clamp close tonnage permissive logic

Clamp low hold permissive logic

Clamp decompress permissive logic

Clamp open permissive logic

Ejector forward permissive logic

Ejector tip-stroke permissive logic

Ejector retract permissive logic

Injection forward permissive logic

Pre—-decompress permissive logic

Plastication permissive logic

Post—-decompress permissive logic

Cure timer permissive logic

Injection high-volume delays

Clamp open delays

Clamp full automatic mode

Full open delay timer

Clamp open/close suspend support

Injection suspend support

Sensor software over-travel code

Hydraulic prefill logic
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2-8 System Overview

What Do | Need to Do? As an Allen-Bradley injection molding customer, you:

* detail a project plan to organize your installation
e provide the injection molding machine and its hydraulics

Aﬂﬁguﬂ

* modify the ladder logic that:

— controls sequential machine operation not included in
Pro-Set 200

— handles permissives

— responds to hard-wired safeties and E-stops

* modify the PanelView 550/900 screens (optional)

* determine profile setpoints, process limits, and other
application-specific parameters used by the SLC 5/04P processor
to control your injection molding process

e comply with ANSI B151.1-1984 safety standards

What's Next? In the next chapter, we introduce the injection molding process.
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Chapter 3

What's in
This Chapter?

What is the Injection
Molding Process?

Ejector retract

Ejector forward

Introduction to the Injection
Molding Process

This chapter introduces the Pro-Set 200 Injection Molding Control
System. Read this chapter before you set up molding profiles, so that
you are familiar with:

* the injection molding process
e controlling the molding process with the SLC 5/04P processor

To properly configure molding profiles, you must understand the
injection molding process. This diagram helps you understand the
four main phases of the injection molding process:

e clamp close

* inject
e clamp open
* egject
*Tonnage
Clamp Close Clamp LPMP Typical Hydraulic Clamp
Clamp (_\
Close
/ Close Clamp(l(_jor\]l;l Hold Injection
Eject Inject Pre-decompression
Phase Pack
Phase Y Y
\ / Plastication Hold
Clamp Y
Open Post-decompression
Phase P
Clamp Open <— Clamp D(eé:r?)mpress

*Tonnage can vary between toggle and hydraulic machines. For this hydraulic example, tonnage
is held until the clamp low hold profile is permitted. The difference between toggle tonnage and
hydraulic tonnage is outlined later in this chapter.
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Clamp Close

During the clamp close phase, the clamping cylinder pushes the
moving platen toward the stationary platen to close the mold.

7 7,
% Moving Stationary

Clam
b Platen Platen

Cylinder % 7

Inject

During the inject phase, the injection ram advances to shoot plastic
into the mold cavity, pressurizes it to fill any voids (pack), and holds
pressure as the part cools.

Mold Cavity \\\\\\WWN'

Then the injection ram (screw) rotates to reload plastic for the next
shot. The screw acts like an auger by forcing plastic down the screw
flights in front of the screw tip. As plastic is pushed in front of the
screw tip, the ram is forced to retract. We call this plastication. The
distance the injection ram moves is the shot size.

Mold Cavity @ Ram (screw) &

Clamp Open

During the clamp open phase, the clamping cylinder pulls the
moving platen from the stationary platen to open the mold.

Clamp | Moving Stationary
Cvlinder || Platen Platen

.
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How is the Injection
Molding Process
Controlled?

Eject

During the eject phase of the operation, the ejector plate in the mold
advances the ejector pins to the ejector forward position to eject the
part from the mold

Ejector ‘

and then the ejector pins are retracted to the ejector
retracted position.

Ejector ‘

The SLC 5/04P processor lets you solve complex molding problems
by controlling each phase of the injection molding process.

You can vary the velocity or pressure of the injection ram, clamp, or
ejector to achieve quality parts with rapid machine cycles.

You can select the SLC 5/04P processor to control different
operations on the molding machine. The SLC 5/04P processor
communicates with fast analog cards to read critical inputs and send
outputs to the corresponding valves. These fast analog cards can be
used to control these machine phase combinations:

* inject phasel] injection, pack, hold, pre-decompression,
plastication, and post-decompression profiles

* clamp phasel] clamp close, clamp low pressure mold protect,
clamp tonnage, clamp low hold, clamp decompress, and
clamp open profiles

* ejector phasell ejector forward, ejector tip stroke, and ejector
retract profiles

Let’s take a closer look at each of the phases in the order they occur
in the machine cycle, and discuss how you can control each phase
using profiles.
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3-4 Introduction to the Injection Molding Process

Clamp Close

During clamp close, the mold closes.

Ejector retract

Ejector forward

Clamp Close ~ —®  Clamp LPMP |—3 *Tonnage

(Hydraulic Clamp without Clamp Low Hold)

~

Clamp
Close Pre-decompression Injection
Phase Y Y
. Inject
EJECt I!I Plastication Pack
Phase
Phase Y Y
Post-decompression Hold
Clamp
Open Clamp Low Hold
Phase (off)
Clamp Open Clamp Decompress

- (On)

*For this hydraulic example, tonnage is held until the clamp decompress profile is permitted.
Instead of moving from tonnage to clamp low hold, tonnage is maintained throughout.
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Clamp Close Phase

During clamp close, the moving platen advances or moves forward
toward the stationary platen. During the clamp close phase there are
three profiles. They are:

Profile: Description:

Clamp Close clamp close This profile is made up of three segments:

Close q q ol « close initial speed segment — use this segment to enter an initial
P ose ose am ; ;

Initial |y Fast ™ Decel | ™ LPMFB » Tonnage speed_and pressure setting that starts the clgmp moving. You can

Speed use this segment to smoothly start accelerating the clamp.

« close fast segment — use this segment to traverse the clamp close
quickly toward the stationary platen. This segment occurs after the
close initial segment is complete. There are some machines that do
not require a close initial segment, and can be set up to start the
closing segment immediately with the close fast segment.

« close decel segment — use this segment to tell the clamp to begin
the deceleration before beginning the LPMP close profile. There are
some machines that do not require a close decel segment; in these
cases, omit this segment.

Clamp Close clamp LPMP Use this profile to decelerate the moving platen as it approaches the

Close stationary mold half. This profile is very important and is used to sense
Initial |y E(,liosfe ) = BLOCS; » Clamp | Tonnage if a part is stuck in the mold. Adjust the pressure for the profile high
HAP enough to make it to full closed position if no parts are stuck in the

Speed

mold but low enough not to make it to full closed if a part is lodged in
the mold. If a part is stuck, the machine should not continue to smash
the part and make it to the full closed position.

Clamp Close tonnage Use this profile to adjust the tonnage pressure that the machine builds

Close on the clamp. The tonnage profile occurs after the molds are closed
Initial |y gf;e > g:cs; »| Clamp |y | Tonnage and while injection occurs. Tonnage is usually handled differently
LPMP between hydraulic clamping machines and mechanical (toggle)

Speed
clamping machines.

You can change the clamp velocity or pressure in each profile.

Clamp
Cylinder

Platen Close Profile Platen
N\’\ /\/\l\
| | |

Full Close Close Low psi Mold
Open Fast Decel Mold Protect  Touch

Close Initial | Close Fast | Close Decel| Low psi Mold
Segment Segment | Segment | Segment

Positions | x|

Moving j Clamp Close Profile Low Pressure Stationary

XX.XX ‘ XX.XX XX.XX ‘ ‘ XX. XX ‘

Vel 1 | Vel 2 | ‘VeIS | 4 Veld
\ XX. XX ‘/ ‘ XX XX %\ XX.XX ‘ XX XX /
A}
psi 1 psi 2 psi 3 psi 4
‘ XXXX ‘ ‘ XXXX ‘ ‘ XXXX ‘ XXXX ‘

After completing the low psi mold profile, you can program the SLC
5/04P processor to:

e automatically execute the tonnage profile
* wait for the ladder logic to command the cycle to continue
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3-6 Introduction to the Injection Molding Process

Tonnage

Tonnage differs from machine to machine according to the type of
clamping mechanism being used. In a mechanical clamping system,
(toggle) tonnage is applied to lock the toggles. In the case of a

typical toggle machine, clamp low hold is usually unnecessary and
can be turned off. Clamp decompress can be used to gradually
release pressure on the toggle before going to clamp open. In the
case of a hydraulic clamping system, clamp low hold and clamp
decompress are optional and may be turned on if desired. Tonnage is
used to begin the injection phase, and can be sensed by pressure
transducer, pressure switch, limit switch, or by position.

Inject Phase

During the inject phase, the ram injects plastic into the mold,
pressurizes the plastic to fill voids, and reloads the barrel with plastic
for the next shot. This diagram shows the steps of the inject phase.

Clamp Close

—»  ChampLPMP T— “Tonnage
Typical Toggle Clamp

Clamp [\

Close Pre-decompression Injection
Phase Y Y
Ejector retract Eiect Inject
Jhec Phase Plastication Pack
Phase
Y Y
\ |
\ / Post-decompression Hold
Ejector forward Clamp ‘ | Y
gﬁ;ge Clamp Low Hold
(Turned Off)
Clamp Open Clamp Decompress

= (Turned On)
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*This example demonstrates a typical toggle clamp tonnage profile. Tonnage begins after clamp
LPMP and continues throughout the inject phase. No clamp low hold is necessary, and has
been turned off. Clamp decompress is turned on to gradually release toggle pressure prior to
opening.

Clamp low hold and decompress are actually part of the
clamp profile, but we show them here to make it clear how the
process works.
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Injection Injection Profile
During injection, the ram or screw injects plastic into the mold
cavity. The ram or screw should force plastic through the mold
cavity as fast as possible without flashing the mold or burning plastic
as it goes through the mold gates.
Pre-decompression Mold Cavity
y Y
Plastication Pack *\—L\i Ram (screw)
Y Y = Flow into mold <—— AN
Post-decompression Hold f | Shot Size |
Y Y
Clamp Decompress Clamp Low Hold
To control this process, you can vary the velocity or pressure of the

injection ram with thenjection profile, as shown in the illustration
below. The table that follows the illustration describes the injection
profiles that you can select.

Injection Profile

use vel 5 & } use vel 4 & } use vel 3 & } use vel 2 & } use vel 1 &
psi 5 | psi 4 | psi 3 | psi 2 | psi 1
| | | |
There is a corresponding velocity ! ! ! ! N T J
setpoint and pressure setpoint | | \ &\ Ram (screw) &
associated with each position setpoint. | | | | .
You use the corresponding velocity \ \ \ \
and pressure setpoints to go from one Pos 4 Pos 3 Pos 2 Pos 1
position to the next (and to the next [xxx [ [ [
profile). Transfer is a transition to the Vel 5 Vel 4 Vel 3 Vel 2 Vel 1
next selected profile. XX.XX XX.XX XX.XX ‘ XX.XX ‘ ‘ XX.XX ‘
psi 5 psi 4 psi 3 psi 2 psi 1
‘ XXXX ‘ ‘ XXXX ‘ ‘ XXXX ‘ ‘ XXXX ‘ ‘ XXXX ‘
Transfer to the pack profile can occur during
any part of the injection phase. Transfer criteria
is based on: position
pressure
position mask
time
With this profile: You control injection: With 5 segments distributed over the:
velocity vs. position speed length of the shot size
pressure vs. position pressure length of the shot size
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(\ Injection

Pre-decompression Pack
Y
Plastication

Post-decompression Hold

Clamp Decompress

Clamp Low Hold

(\ Injection
Pre-decompression Pack
Plastication Hold

v Segment 1

Post-decompression

Clamp Decompress

Clamp Low Hold
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Pack Profile

The pack profile lets the molding machine finish packing plastic into
the mold by filling any voids left after the injection phase. Pack can
be thought of as a final fill phase.

Pro-Set 200 controls the pack profile with a pressure vs. time or
velocity vs. position profile. You can control either:

* the hydraulic pressure against the ram, or
* pack velocity

In most typical applications, after the last segment of the pack profile
is complete, Pro-Set 200 automatically begins the hold phase.

Hold Profile

The hold profile maintains pressure on the plastic as the part cools.
You should adjust the pressure so that:

e the ram does not continue to fill the part, or
* the ram does not back up

You can use the hold profile to hold enough pressure on the plastic to
allow the part to cure; doot use the hold profile to fill the part. If

the ram does not have enough pressure during this segment, the ram
will “bounce” backwards and cause possible shrinkage or “sinks” in
the parts. You can hold at predetermined pressures and times
throughout the hold profile.

Pro-Set 20@ontrols the hold profile with a pressure vs. time
segment. You can control the hydraulic pressure against the ram.

Typically, after the last segment of the hold profile is complete, you
can program the SLC 5/04P processor so that it automatically:

e starts the optional pre-decompression movement
* skips the pre-decompression movement if none is required
e starts the plastication profile immediately, or

e waits for a command from Pro-Set 200 ladder logic to continue
(default selection)
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~

Injection
Pre-decompression v
v Pack
Plastication v
v Hold
Post-decompression Y
v Clamp Low Hold
Clamp Decompress
Pre-decompression Injection
Segment 1 v
Y Pack
Plastication
Y Hold
Post-decompression
Y Clamp Low Hold

Clamp Decompress

Clamp Low Hold Profile (Typically Hydraulic Clamp Only)

The clamp low hold profile is typically turned off for a toggle clamp
machine. For a hydraulic clamp machine it is active after the hold
profile is complete. The clamp low hold profile is designed to allow
the hydraulic clamp pressure to be reduced while decompression or
plastication phases are occurring. This can be thought of as an
energy savings feature if you want to lower the clamp pressure while
the part is curing. If you do not want to reduce the pressure during
this phase, set the pressure and velocity setpoints equal to the clamp
tonnage setpoint.

Clamp low hold is actually part of the clamp profile, but we show it
here to clarify how the injection process works.

Pre-decompression Profilgoptional)

Pre-decompress is the single backward movement of the ram or
screw before plastication occurs. This profile is also referred to
as suckback.

After pre-decompression is complete, you can program Pro-Set 200
either to start the plastication profile immediately or to wait for a
command from the ladder logic to continue.
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Plastication Profile
During plastication, the molding machine reloads by drawing plastic
_ o pellets into the barrel containing the screw. As the screw rotates, it
Pre-decompression Injection ; ; i i
moves plastic down the flights. Barrel heat, combined with the
Y Y friction generated by the rotating screw, helps to liquify the plastic.
Plastication Pack As plastic moves down the screw flights, the plastic starts to build up
Y in front of the screw tip.
)
Ho The plastication profile
controls the pressure on
V the back side of the ram
as the screw turns.
Clamp Low Hold =

U =
<
<

Post-deco:pression mm. \:L

Clamp Decompress

As the plastic builds up in front of the screw tip, the material pushes
the screw backwards. The screw is tied to an injection cylinder
(ram). The plastication profile controls backpressure on the ram by
controlling the flow of hydraulic oil leaving the cylinder. This
pressure profile allows you to control the amount of pressure applied
to the plastic as the screw turns.

You can use plastication profiles to achieve the desired backpressure
with respect to the distance of the length of the shot. You can control
the backpressure by using pressure vs. position.

Use psil‘ ‘ | Use | Use | Use | Use
E psi2 | psi3 | psi4 | psi5
| } Vel 2 } Vel3 | veld } Vel 5
‘ 1 |
TS N\
EONNNNNGEEEEVENNNNE
\ \ | \
|
| |Posl |Pos 2 |Pos 3 |Pos 4

“ XX.XX ‘ h XX.XX ‘ “ XX.XX ‘ I XX.XX ‘
Vell | Vel2 Vel 3 v/( Vel 4 | Vel 5
‘XXXX ‘/4\‘ XXXX ‘/(\‘ XXXX | \‘ XXXX ‘/ \‘ XXXX ‘
psi 1 psi 2 psi 3 psi 4 psi 5

TS

‘ XX. XX XX.XX XX.XX ‘ XX.XX XX.XX

Shot size can occur anywhere in this profile.
When shot size is reached, plastication stops.

After the last segment of the plastication profile is complete, the
SLC 5/04P processor either immediately starts the
post-decompression profile or waits for a command from the ladder
logic before continuing.
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~

Pre-decompression Injection
Plastication Pack
Post-decompression Hold
Y
v Clamp Low Hold

Clamp Decompress

~

Pre-decompression Injection
y Y
Plastication Pack
Y Y
Post-decompression Hold
Y Y
Clamp Decompress Clamp Low Hold

Post-decompression Profil¢optional)

This single backward movement of the ram guards against the plastic
running into the open mold during the clamp profiles (drooling).
This profile is also referred to as plastic decompress or suckback.

To configure this profile, you define a length of the
post-decompression pull-back of the ram.

Clamp Decompression Profile

The clamp decompression profile is active before the clamp begins
to open. This profile allows the clamp pressure on a hydraulic clamp
to decay before opening. Typically, a hydraulic or toggle clamp
machine opens more smoothly if the pressure on the clamp cylinder
is allowed to bleed down to a minimum before trying to open the
clamp.

Pro-Set 200 contains a cure timer. A cure timer allows a part to cool.
The clamp will not decompress until the timer expires.

Clamp decompress is actually part of the clamp profile, but we show
it here to clarify how the injection process works.
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Clamp Open Phase

During the clamp open phase, the mold opens in preparation to eject
the part.

Clamp Close =~ —®=  Clamp LPMP |———3

*Tonnage
Typical Hydraulic Clamp

Ejector retract

Ejector forward

Clamp (\

Close
Clamp Low Hold o
Phase on) Injection
' Y
Eject Inject Pre-decompression
Phase Pack
Phase Y y
Plastication Hold
Clamp Y
Open Post-decompression
Phase P
Clamp Open Clamp D(%:o)mpress

*Tonnage can vary between toggle and hydraulic machines. For this hydraulic example, tonnage
is held until the clamp low hold profile is permitted.
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Clamp Open Profile
The clamp open profile is divided into four segments.

Profile:

Description:

Clamp Open

Open
Slow

Open
Decel

Fast

< Open -

Open
Break-away

Clamp
Cylinder

clamp open

This profile is made up of four segments:

« open breakaway segment — the clamp cylinder moves the platen
from the full close to the open fast position. The segment allows you
to enter separate pressure and flow valves for the initial opening.
This is normally set up to open the clamp slowly with enough
pressure to break away the mold halves.

« open fast segment - this segment occurs after the open
breakaway segment is complete and is used to save cycle time.
Once the clamp reaches the open fast position, the clamp travels
quickly to the open decel position. This segment also has separate
pressure and flow settings to allow flexibility.

« open decel segment — during open decel, the clamp decelerates to
the open slow position. Some machines may not require this step

« open slow segment — the open slow segment allows the clamp to
smoothly move to the full open position.

Moving

Platen

full
open
pos

Stationary
Platen

-

open
slow

open
decel
-
open open
slow decel
pos pos

open
fast

-

open
break-away
-
open full
fast close
os pos

XX XX

XX XX XX XX

XX XX

‘XXXX

VeI 4

Vel 3 Vel 2 Vel 1
‘ XX. XX /\ XX.XX /\ XX XX /\XX XX /
psi 4 psi 3 psi 2 psi 1

‘ XXXX

XXXX XXXX ‘

XXXX ‘

You can specify positions in your clamp open profile that let you:
e pull cores

* add or remove pumps to change available volume

» stop for a part retrieval device, then finish opening

e start the ejectors before the mold is fully open

You can specify the pressure and flow setpoints for all segments in
this profile.
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Eject Phase

During the eject phase, the part is ejected (pushed) from the mold.
You can advance and retract the ejector in a single step or in multiple
steps using open-loop control.

*Tonnage
Typical Hydraulic Clamp

Clamp (_\

Clamp Close ~ —3  ClampLPMP ——>

Close
Clamp Low Hold i

Phase (on) |n]€CvtI0n

Ejector retract Eject IF?rJ]ECt Pre-decompression -
ase
Phase Y Y
\ Plastication Hold
Ejector forward Clamp |/
Open
P Post-decompression
Phase
Clamp Open <— Clamp D(eézrc]))mpress

*Tonnage can vary between toggle and hydraulic machines. For this hydraulic example, tonnage
is held until the clamp low hold profile is permitted.
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Ejector retract

Ejector forward

Ejector retract

Ejector forward

Ejector Forward Profile

The ejector forward profile moves the ejector pins toward a
configured position to eject the part from the mold.

The standard Pro-Set 200 ejector profile shown below allows the
ejector plate to be extended at two different velocities and pressures.
As the ejector begins to extend, velocity 1 and pressure setpoint 1
become active. Once the ejector reaches the start forward speed
position 2, the velocity 2 and pressure setpoint 2 remain active until
the full forward position is reached.

Ejector ‘

0 Fully Forward Position
startfwd  full fwd stop
retract speed #2  eject forward
Position ‘ XX XX ‘ ‘ XX XX ‘ ‘ XX.XX ‘
Vel 1 Vel 2
‘ XX.XX ‘ XX.XX ‘
psi 1 psi 2

‘ XXXX ‘ ‘ XXXX ‘

You can choose to advance the ejector while the clamp is still
opening or wait until the clamp is fully open.

Ejector Retract Profile

The ejector retract profile moves the ejector pins back into the mold.
The figure below shows a typical retract profile. Once the retract
profile is active, the ejector plate is commanded to retract at the
selected velocity and pressure. These setpoints remain active until
the ejectors reach the fully retracted setpoint.

Ejector j
|l |
\ \
0 Fully Forward Position
full fwd stop
retract eject forward
Posiion
Vel 1
psi 2
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full fwd stop First Full Advance
retract tip stroke eject forward Tip Retract
Positions Tip Advance N
Tip Retract

Vel 1
e /
psi 1

XXXX

Vel 2

psi 2

XXXX

What's Next?

Publication 6500-UM001A-US-P — November 1999

Use an ejector retract profile to control the ejector moving back into
the mold with either velocity or pressure.

Other Eject Features

Pro-Set 200 lets you:

e use multistroking to repeat ejector cycles automatically.
Multistroking is controlled automatically from the ladder logic.

e use an ejector forward dwell timer to pause the ejector after each
ejector forward stroke. This feature lets a robot pick off a part
when the ejectors are fully extended.

* use ejector tip strokes to shake the part off the ejector. You can
program interim single-segment advance and retract tip strokes
that occur after the first advance stroke and before the last
retract stroke.

Note: If you are using limit switches to detect injector position, the
tip stroking feature isot available.

During a tip stroke cycle the ejector retracts to the tip stroke position
and Vel 1 and psi 1 are active. Once the tip stroke cycle is complete
and the ejector pins are ready to fully retract, Vel 2 and psi 2 are
active until the ejector pins fully retract.

I Y

Last Retract

|<— Tip Strokes ——»
When the tip stroke cycle is Full Back Full Forward
complete, and it is time to
fully retract the ejector, these
positions, velocities, and
pressures are active.

In the next chapter, we explain how to set up the hardware for your
Pro-Set 200 system.



Chapter 4

What's in
This Chapter?

Compliance to European
Union Directives

Setting Up the Hardware

This chapter explains how to set up the hardware for your
Pro-Set 200 system. It tells you how to:

* determine the modules’ position in the 1/0 chassis

e ground the chassis

* install the power supply

e install the SLC 5/04P processor

* install the I/O modules

e connect the programming terminal to the SLC 5/04P processor
e connect the PanelView terminal to the programming terminal
* wire the 1/0O modules

e configure the rack

* configure the power supply

* configure the I/O modules

If this product has the CE mark it is approved for installation within
the European Union and EEA regions. It has been designed and
tested to meet the following directives:

EMC Directive

This product is tested to meet Council Directive 89/336/EEC
Electromagnetic Compatibility (EMC) and the following standards,
in whole or in part, documented in a technical construction file:
e EN 50081-2
EMC — Generic Emission Standard, Part 2 — Industrial
Environment
e EN 50082-2
EMC — Generic Immunity Standard, Part 2 — Industrial
Environment

This product is intended for use in an industrial environment.

Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC

Low Voltage, by applying the safety requirements of EN 61131-2
Programmable Controllers, Part 2 — Equipment Requirements
and Tests.
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4-2 Setting Up the Hardware

For specific information required by EN 61131-2, see the appropriate
sections in this publication, as well as the following
Allen-Bradley publications:

* Industrial Automation Wiring and Grounding Guidelines For
Noise Immunity

* Guidelines for Handling Lithium Batteries
* Automation Systems Catalog

Determining the Layout of Here is the recommended module layout for a basic system with
the 1/0 Chassis /O modules.

Figure 4.1 Module Layout

slot 5
slot1  slot2 slot 3 slot 4 slot 6

ST T TN

SLEWM 0Py | ourrur mrer cuTPYT BOVT QuTPT VT
RUN POWER POWER POWER BARREL TEWP BARREL TEMP \
= EEEE - - - M Oo MW oo | DooN Typical chassis configurations
o RE proq | ANLS® se s el L have 10 and 13 slots. However,
other variations may be
© anrvsranxy k@ \ required
\
PS FIO4V FIO4V FIO4V i i \
Power SLC 5/04P o EEg g Empty slot| | ZTC/I . ?RA |- (Any (rjmx 01; d|)screte I/ON
Processor oops oops ac, dc, relay
Supply Floa | Floa | rioa |(eSeved P \\
\
Injection_| Clamp | Ejectors (required)| optional \
(required)| (optional®)(optional®) \‘
‘ Eject ] N\
— Position
Up to 4 J or K thermocouples
Input (CHL) p P

(on each module)
— Eject Pressure Input (CHO)

Eject Velocity Output (CHO)
— Eject PSI Output (CH1)

— Clamp Position Input (CHO)
— Clamp Pressure Input (CH1)

— Clamp Velocity Output (CHO)
— Clamp PSI Output (CH1)

o - @ Optional FIO4V/FIOA4I modules are
— Injection Position Input (CHO) required if Clamp or Ejector
— Injection Pressure Input (CH1) velocity/pressure valves are present.

L— Injection Velocity Output (CHO)
~ Injection PSI Output (CH1)
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Module: Location:  Function: Inputs: Outputs:

Flo4v © slot 1 injection position, psi velocity, psi

Flo4v @ slot 2 clamp position, psi velocity, psi

Flo4v @ slot 3 ejectors position, psi velocity, psi

— slot 4 reserved — —

BTM slot 5 barrel temp.  thermocouple  separate module

BTM slot 6 barrel temp.  thermocouple  separate module
(optional)

@ Indicates that you can also use an FIO4I.

Understanding How Pro-Set 200 Ladder Logic Relates to the
Module Positions in the I/O Chassis

The baseline Pro-Set 200 ladder logic accommodates the module
locations shown in figure 4.1. Pro-Set 200 uses a variety of MOV
(Move), COP (Copy), IOM (Immediate Output), and IIM
(Immediate Input) instructions in conjunction with the fast analog
and BTM modules.

Important:  We do not recommend changing the locations of the fast

analog modules and BTM modules located in the first
six slots of the I/O chassis because it increases the
number of changes that you must make to the

ladder program.

If you want to change the locations for the fast analog modules and
BTM modules (first six slots), modify the MOV, COP, IOM, and 1IM
instructions contained in these files:

file 2

file 3

file 8

file 9 (if inject analog card is not in slot 1)

file 12 (if clamp analog card is not in slot 2)

file 15 (if ejector analog card is not in slot 3)

file 20 (software travel limits/loss of sensor if analog cards are
not in assigned slots)

file 99 (if BTM modules are not in slots 5 and 6)
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Grounding the Chassis Grounding Guidelines

In solid-state control systems, grounding helps limit the effects of
electrical noise due to electromagnetic interference (EMI).

Normal Electrical Noise Conditions Severe Electrical Noise Conditions
5.2 mm2 (10 AWG)
to Ground Bus \ Chassis Mounting Tab
Chassis _ /
Mounting Tab (5#:;8 M4#(if2;\/|5 Ground Size M4 of M5
N or Lug ize M4 or
\ #10 or #12
Size M4 or M5 \ Hardware _ \ g—lard\zgre )
#100r#12) T Size M4 orM5 — L |5
Internal Star (#10 or #12) T*
Washer >—< Internal Star
Washers >—<
>—<
>—<
- Tapped Hole \
(Minimum of Three u/y/ Tapped Hole
Threads) / \ (Minimum of
Scrape paint off panel to insure Metal Panel . . Three Threads)
electrical connection between (Must be connected to Scrape paint off panel to insure  Metal Panel
chassis earth ground.) electrical connection between chassis  (Must be connected to
and grounded metal panel. and grounded metal panel.  earth ground.)
° | For more information about grounding the chassis, see the SLC 500

' Modular Hardware Style Installation and Operation Manual,
publication number 1747-6.2.

Y|
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C Y|

Running Ground Connections

This figure shows you how to run ground connections from the
chassis to the ground bus. Two acceptable grounding methods are
shown; we recommend using a ground bus because it reduces the
electrical resistance at the connection.

|} . Earth Ground

= 5.2mm? (10 AWG)

1

2 mm2 (14 AWG)

/’P\-_-{E

2 mm2 (14 AWG)

Keep wire length
as short as possible.

2mm? (14AWG) [0 © O

5.2 mm? (10 AWG)

Preferred Grounding Method
20231

ATTENTION: You must properly ground the 1746
chassis, the enclosure, and other control devices.
Observe all applicable codes and ordinances when
wiring the system.

You should run ground connections from the chassis and power
supply on each adapter and expansion unit to the ground bus. Exact
connections will differ between applications.

United States:An authoritative source on grounding requirements
for most installations is the National Electrical Code. Also, see
Allen-Bradley Programmable Controller Grounding and Wiring
Guidelines, publication number 1770-4.1.
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Installing the
Power Supply

Publication 6500-UM001A-US-P — November 1999

To install the power supply, do the following:

1. Align the circuit board of the power supply with the card guides
on the left side of the chassis, and slide the power supply in until
it is flush with the chassis.

I 20913-M

Use these screws to fasten the
power supply to the chassis.

20913-M

3. If you are using a 1746-P2 power supply, make a jumper
selection for 120/240V ac.
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C Y|

4. Place the input voltage jumper to match the input voltage.

ATTENTION: Set the input jumper before applying
power. Hazardous voltage is present on exposed pins
when power is applied; contact with the pin may cause
injury to personnel.

Catalog Number

1746-P2
[J POWER
Fuse —
\\j:E ®
Jumper Selection E
=
100/120 Volts
= ©
(=" |
200/240 Volts

5. Wire the power to power supply.

ATTENTION: Turn off incoming power before
connecting wires; failure to do so could cause injury to
personnel and/or equipment.

Catalog Number
1746-P2

120/240 VAC

VAC NEUT

el

Incoming
Power

For more information about installing the power supply, see the SLC
500 Modular Hardware Style Installation and Operation Manual,
publication number 1747-6.2.

CHASSIS GROUND
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Installing the SLC To install the processor, do the following:
5/04P Processor

1. Make sure system power is off.
2. Insert the processor into the 1746 chassis.

Important:  You must insert the SLC 500 modular processors into
the left slot (slot 0), as shown below. Remove the
protective label after installing the processor.

[0\
—p=p=m |
N[

_

Protective Label

Module Release
Card Guide

20914-M

B | For more information about installing the SLC 5/04P processor, see
| the SLC 500 Modular Hardware Style Installation and Operation
Manual, publication number 1747-6.2.

Y|
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Installing the 1/0 Modules To install the 1/0 modules, do the following for each module:

1. Align the circuit board of the module with the card guide in
the chassis.

Retainer Clip
T

4
L ]
Circuit
Board

Side View

/
Retainer Clip

2. Gently slide the module in until both top and bottom retainer clips
are secured.

Card
Guides

[0)

0
X X N AN\ ENN\Y AN\N \\\\\
S K \'\\ Te Se TN N
So R

= e ]

N
O

Top and Bottom
Releases

20915-M

B ‘ For more information about installing the 1/0 modules, see the SLC
\ 500 Modular Hardware Style Installation and Operation Manual,
1 publication number 1747-6.2.
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Connecting the Installing the Programming Terminal Interface Card
Programming Terminal to
the SLC 5/04P Processor If you have a: See:

1784-KT card Communication Interface Module (1784-KT/B) Installation

Instructions, publication 1784-2.31 to install the 1784-KT
communication card

1784-KTX card Communication Interface Card (1784-KT/B) Installation
Instructions, publication 1784-6.5.22 to install the 1784-KTX
communication card

1784-KTXDcard Communication Interface Card (1784-KT/B) Installation
Instructions, publication 1784-6.5.22 to install the 1784-KT
communication card

1784-PCMK card PCMK Communication Card User Manual,
publication 1784-6.5.19 to install the 1784-PCMK
communication card

Connecting the Programming Terminal Interface Card to the SLC

5/04P Processor
If you have a: See::
1784-KT card Communication Interface Module (1784-KT/B) Installation

Instructions, publication 1784-2.31 to connect the 1784-KT
communication card to the SLC 5/04P processor
1784-KTX card Communication Interface Card (1784-KT/B) Installation
Instructions, publication 1784-6.5.22 to install the 1784-KTX
communication card to the SLC 5/04P processor
1784-KTXDcard Communication Interface Card (1784-KT/B) Installation
Instructions, publication 1784-6.5.22 to install the 1784-KT
communication card to the SLC 5/04P processor
1784-PCMK card PCMK Communication Card User Manual,
publication 1784-6.5.19 to connect the programming terminal
interface card to the SLC 5/04P processor
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Connecting the PanelView
Terminal to the
Programming Terminal
and SLC 5/04P Processor

Node 1
SLC 5/04P Controller

To channel 0

PanelView 550

On the RS-232 version of the PanelView 550 terminal (2711-K5A9,
series E for version 2.0 or greater), use the following cables to
transfer PanelBuilder 550 applications between the RS-232 port of
the terminal and the RS-232 port of a personal computer and
communicate to the SLC 5/04P controller.

e 16.4 foot (5 meter) catalog no. 2711-NC13
» 32.7 foot (10 meter) catalog no. 2711-NC14
* 10 foot (3 meter) catalog no. 2706-NC13

Personal Computer

PanelBuilder

To COM. 1 or

comm 2 port T
9 pin to 25 pin adapter

—h / (if required)

S PanelView 550 Terminal
%- (Catalog No. 2711-K5A9)

Cable:

Catalog No. 2711-NC13
Catalog No. 2711-NC14
Catalog No. 2706-NC13

To RS-232 port

a

20916-M

For more information about connecting a PanelView 550 terminal to
the programming terminal, see PanelView 500 Operator Terminals
User Manual, publication number 2711-6.1.
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Node 1
SLC 5/04P Controller

€3

o

oS

To channel 0

PanelView 900

On the RS-232 version of the PanelView 900 monochrome terminal
(2711-K9H9 firmware version 2.0 or greater)and color terminal
(2711-K9C9 firmware version 2.0 or greater), use the following
cables to transfer PanelBuilder 900 applications between the RS-232
port of the terminal and the RS-232 port of a personal computer and
communicate to the SLC 5/04P controller.

Personal Computer

PanelBuilder

Serial Port

COM or COM2 Node 2
PanelView 900 RS-232 Terminal

(Catalog No. 2711-K9A9 or 2711-K9C9)

Cable:

Catalog No. 2711-NC13
Catalog No. 2711-NC14
Catalog No. 2706-NC13

The same cable is used for transferring applications to the terminal and for
connecting the terminal to the SLC5/04P Controller. After downloading the

application, disconnect the cable from the computer and connect to Channel 0

20917-M

Port of SLC 5/04P.
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For more information about connecting a PanelView 900 terminal to
the programming terminal, see PanelBuilder/PanelView 900
Operator Terminal Getting Started Guide, publication

number 2711-6.2.
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Pro-Set 200 Function Key
Legend Kits

PV550 Function Key
Legend Kit (Catalog No.
6500-PS2LBL5)

The following describes the function key legend kits that are
available for the PanelView 550 and PanelView 900 keypad
terminals. These legend kits contain:

* a set of preprinted labels
* aset of blank labels

Using the blank labels, you can create your own custom labels for
the function keys on these terminals, and then use them to identify
keys associated with screen objects.

The legend kit for the PanelView 550 terminal contains 5 inserts that
are preprinted on one side with the labels F1 - F10, with SPI symbols
for various machine functions (e.g., clamp close, injection, alarm,
etc.). You can create custom labels using the other set of inserts.

The following diagram illustrates how to insert the function key
legends into the PanelView 550 terminal.

5 Slots for
Legend Inserts
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PV900 Function Key The legend kit for the PanelView 900 terminal contains 1 insert that
Legend Kit (Catalog Nos. is preprinted on one side with the labels F1 - F16, with SPI symbols
6500-PS2LBLIC and for various machine functions (e.g., clamp close, injection, alarm,
6500-PS2LBLIM) etc.). You can create custom labels using the other set of inserts.

The following diagram illustrates how to insert the function key
legend into the PanelView 900 terminal.

Important:  Catalog No. 6500-PS2LBL9C is used for color
PanelView 900 terminals; 6500-PS2LBL9M is used for
monochrome

Wiring the Fast Analog Wiring 1746-FI04V or -FIO04] Modules
/O Modules

Important: Remember:

* to connect only one end of the cable shield to
earth ground

e that channels are not isolated from each other; all
analog commons are connected together internally

* that the module does not provide loop power for
analog inputs

e to use a power supply that matches the transmitter
(sensor) specifications
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Use Belden 8762
cable or equivalent.

For each axis (injection, clamp, ejectors), wire the 1746-FIO4V or
1746-F1041 module like this:

Module
Posiion  tO ( ) ( ) |
Transducer —() v | 0 Q INO+
L earth 1 INO-
" ground O
2 Q ANL COM
P +O
Transducer — U o 3 ()| wie
—L_earth 4 _
) g?(:und Q N1
5 Q ANL COM
| 6 Q not used
Valve Dri d
pesee | 8L+ O om
L earth 8 () | ANLCOM
- ground
N 9 Q not used
Valve Dri d
fo?\[/)esi Vrfli\ll\fer - U | )‘ L 1w () | oury
Llorpsivalve |
T earth () | AnLcom
~ ground
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Grounding the Cable Shield

In CE applications, use the following to ground the shields on the

fast analog modules:

ground the cable shield to the earth ground at only one end
use 1/4 inch (6.35mm) wide braid for grounding the cable shield
keep all unshielded wires as short as possible

ground the opposite end instead (ground one end only) if
noise persists

For cable shields grounded at the 1/0 chassis (input channels),
do this:

Ungrounded End at Source Device

Grounded End at I/0O Chassis

Note | 3/8”
Keep the length of unshielded _ I‘ ’l‘ ’I
wires as short as possible. Wires (
v 1/4" braid A Solder drain
c {10 chassi 55 [ wire to braid
3/8” : onnec chassis 5 at casina.
Hires bolt to earth ground. ,::,; 9
x O
ceole ::'3 Cable
Note }:':
¢, |
) F:~1 Terminal
Remove drain wire and foil 5 Block for I/0
emove dra e and fo [ o

shield at casing.

Limit braid length to 12" or less.
Solder braids to lugs attached to
bottom row of I/0 chassis bolts.

For cable shields grounded at the 1/0O device (output channels),
do this:

Ungrounded End at Output of Module

[:7} |(3/il‘ Note |

Wires ﬁ

wire and
shield at
f Cable
%
Terminal
Block for 1/0
Modules

—

|
Y|
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Remove drain

Grounded End at 1/0 Device

Keep the length of unshielded
wires as short as possible.

Cable Clamp

foil

casing.
Connect to
earth

oy

Solder drain wire
to braid at casing.

For more information about wiring a 1746-FIO4V or 1746-FIOA4l
module, see SLC 500 Fast Analog I/O Module User Manual,
publication number 1746-6.9.
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Wiring the 1746-BTM Modules

The BTM module contains a green, 18-position, removable terminal
block. The terminal pin-out is shown below.

ATTENTION: Disconnect power to the SLC 5/04P
processor before attempting to install, remove, or wire
the removable terminal wiring block.

To avoid cracking the removable terminal block,
alternate the removal of the slotted terminal block
release screws.

(Terminal Block Spare Part Catalog Number 1746-RT32)

\ ) — > Release Screw
CJC A+ |
CJC Assembly —— Channel 0+
CJCA-
Channel 0-
/ Channel 1+
Do NOT Channel 1-
use these
connections Channel 2+
Channel 2-
AN
Channel 3+
CJCB-
CJC Assembly ———> Channel 3-
cJC B+

Ground terminal

Release Screw

After the module is properly installed in the chassis, follow the
wiring procedure using the proper thermocouple extension cable.

Cut foil shield and drain
— wire; then insulate at
both ends of cable.

Cable

Signal Wires

Drain Wire Foil Shield Signal Wires

Twist together, shrink wrap, and connect
to designated channel shield screw.

To wire the module, follow these steps.

1. At each end of the cable, strip some casing to expose individual
wires.
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2. Trim signal wires to 5-inch lengths beyond the cable casing.
Strip about 3/16 inch (4.7 mm) of insulation to expose the ends of

the wires.

3. At the module-end of the cables:
— extract the drain wire and signal wires
— remove the foil shield
— bundle the input cables with a cable strap

4. Connect drain wires together and solder them to a 3/8 inch (9.5 mm)
wire braid, 12 inches (304.8 mm) long.
Keep drain wires as short as possible.

5. Connect the 3/8” wire braid to the nearest chassis mounting bolt.

6. Connect the signal wires of each channel to the terminal block .

Important:

Only after verifying that your connections are correct

for each channel, trim the lengths to keep them short. Avoid cutting
leadstoo short.

7. At the source—end of cables from mV devices:
— remove the drain wire and foil shield
— apply shrink wrap as an option
— connect to mV devices keeping the leads short

Important:
cable, instead.

If noise persists, try grounding the opposite end of the

(Ground one end only.)

Cable Preparation and Connections to Minimize Electrical Noise Interference

Ungrounded End at Source Device

Wires
\ 4 Remove drain wire and
g foil shield at casing. Cables

I

)

Keep the length
of unshielded wires
as short as possible.

Connect I/0 chassis bolt

to earth ground.

Limit braid length to 12" or less.
Solder braid to lug attached to
bottom row of 1/O chassis bolts.

|
|
Y|
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Grounded End at I/O Chassis
Terminal Block

Signal
Wires

| l Solder drain

Keep the length
of unshielded wires
as short as possible.

wires to braid
at casings.

S

RN By A

Ly 9,
QX

DR
2N

S
23

X

2

Cables

52
R

o Qe e (@

o

R

SA
XN

XSAS
RS

2

x<2

For more information about wiring a 1746-BTM module, see the
Barrel Temperature Control Module user manual, publication
number 1746-6.10.



Chapter 5

Installing Pro-Set 200

Software
What's in This chapter explains how to set up the software for your
This Chapter? Pro-Set 200 system. It helps you:

e understand what is shipped on the Pro-Set 200 software disk set
* understand what the software and hardware requirements are
* locate publications to help you install the software

Understanding the Pro-Set Pro-Set 200 contains five floppy disks:

200 Software Disk Set

This diskette: Contains These Files: That Let You:

Ladder Logic « Pro-Set 200 Ladder Logic Files « monitor and modify system logic

Disk 3 of 3 *rung, address, and symbol comments « understand the ladder program

PanelView Pro-Set 200 screens to be displayed on the PanelView 550, including: » modify temperature, velocity, and pressure

550 Screens * operator screens (ps20102.pva  and ps20102.pba ) Setpﬂ@ms

Disk 1 of 1 « setup screens (ps2s102.pva  and ps2s102.pba ) * span input sensors and output valves
« BTM configuration screens (ps2b102.pva  and ps2b102.pba ) * define BTM mode and gain values during setup
« configuration screens (ps2¢102.pba  and ps2c102.pva ) * define profile types

PanelView Pro-Set 200 screens to be displayed on the PanelView 900, including: « modify temperature, velocity, and pressure

900 Screens | e« operator screens (ps20102.pva  and ps20102.pba ) setpoints

Disk 1 of 1 « setup screens (ps2s102.pva and ps2s102.pba ) * span input sensors and output valves .
+ BTM configuration screens (ps2b102.pva  and ps2b102.pba ) * define BTM mode and gain values during setup
« configuration screens (ps2c102.pba  and ps2c102.pva ) * define profile types

ATTENTION: This software is a starting point for an
injection molding system. The user5 must modify the
software to comply with any applicable standards
governing the final product application.

Software Requirements Before you install Pro-Set 200 software, make sure you have this

additional software:

Important:  Pro-Set 200 software runs on Microsoft Windov@s
only.

To: You will need:

run PanelBuilder and RSLogix
500 software

modify Pro-Set 200 PanelView PanelBuilder software, catalog no. 2711-ND3,

Microsoft Windows 95

screens version 2.3.1 or later
zwoc(mjtilfy Pro-Set 200 ladder logic RSLogix 500 programming software, version 2.00.57
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5-2 Installing Pro-Set 200 Software

Hardware Requirements

Installing the Software

Neither PanelBuilder software nor RSLogix 500 programming
software is supplied with Pro-Set 200; you must order these items
separately. Contact your Rockwell Automation or Rockwell
Software representative for more information.

Important:  This procedure does not tell you how to install or run
PanelBuilder or RSLogix 500 software. For more
information on these packages, refer to these manuals:

For information on:

Refer to:

RSLogix 500 software

the instructions enclosed with RSLogix 500 software

PanelBuilder software

PanelBuilder 550/900 Software, publication number

What's Next?
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2711-6.0

We recommend that you install Pro-Set 200 software on an
IBM-compatible personal computer that has at least:

a 60 MHz pentium processor

15 Megabytes available hard drive space for PanelBuilder
software

8 Megabytes available hard drive space for RSLogix
programming software

7 Megabytes available hard drive space for Pro-Set 200 software
16 Megabytes RAM

To install Pro-Set 200 software, refer to the Installation Instructions,
publication number 6500-INO01A-US-P, supplied with the Pro-Set
200 diskettes.

In the next chapter, we explain how to customize your system.



Chapter 6

What's in
This Chapter?

Understanding Pro-Set 200
Ladder Files

Customizing Your System

This chapter helps you customize the software for your molding
machine. It helps you:

* understand Pro-Set 200 ladder files
e customize your ladder logic

* understand ladder logic

* use machine sequence bar charts

e customize/modify PanelView screens

ATTENTION: This software is a starting point for an
injection molding system. The user5 must modify the
software to comply with any applicable standards
governing the final product application.

Before you begin modifying the Pro-Set 200 ladder logic, it's
important to understand how the ladder files work. The figure on the
next page shows the relationship of each ladder file in Pro-Set 200.

Pro-Set 200 ladder logic contains code that controls the injection
ram, clamp, and ejectors. The ladder logic files contain:

* machine mode code (i.e., manual, semi-automatic, and
full-automatic modes)

e simple machine alarms (such as “gate opened in cycle,”
“plastication short shot”)

To use the supplied ladder logic you must modify file 2 (the 1/0

definition file) to do the following:

* identify input and output addresses used with your machine.

* define the specific inputs you want to use (for example, a front
gate closed limit switch)

* use profile status bits to define the specific outputs you want to
use (for example, a solenoid)

Next, you must modify file 8 (the STI file) to direct the control
signals from ERC2 to the appropriate Fast Analog card. Finally, you
may also modify file 3 to initialize your specialty cards on
power—up.
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File 2 Main program file (/O Definition File)

— | > =conditional bit
Initialization file

Tells ERC2 the number of phases and profiles
in each phase; set outputs to 0 and other
variables needed by the ladder logic program

first scan bit
|1

File 3

|

File 255 | Initializes ERC2 * Do not write any code in this file

Recine Mold part

| 3 ; | Reclpe . .

i > File 88 | F—> File 92 | recipe stored
management upload/download

File 20 Software travel limits/
Loss of sensor detection

> File 94 | Barrel temperature control module #1

Barrel temperature control module #2

> File 95 (optional file that you can remove if you
don't have any zones 5 - 8)
—>»| File 4 Alarm logic
LI | » File 93 | Alarm setup
N Machine mode logic (manual mode, auto
File 6 :
mode, semi auto mode)

—| |——>| File 10 Zeroing injection
—| |——>»| File 13 Zeroing clamp
—| |——>| File 16 | Zeroing eject

' Permissive pointer (contains - Injection and
) —>» File 11 o o
File 7 JSRs to other files) « - plastication permissives
7 .
—>| File 14 | Clamp permissives

| i 1 R N
|} File 23 Controls Production Monitor screens File 17 Plate efector permissives

[ > File go | Controls PV screens 101 - 113 —>»| File 19 | Core Permissives
configuration screens

|} File 91 Controls screens 301 - 310
setup screens

|| > File 96 | BTM configuration screens 201 — 213

[ ] »| File 97 | BTM auto tune zones 1-4
[ > File 98 | BTM auto tune zones 5-8

|| > File 99 | BTM M1/MO file up/downloading

File 18 Quick tune file

| | —> File 22| Complete Bit Test
|| »| File 21 Plastication Deadtime Delay Code

L
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Pro-Set 200 ladder logic also makes use of an STl file. This STI file
(file 8) is used to control the operation of the clamp, injection, and
ejector logic as well as the ERC2 algorithms. The STl file interrupts
the main ladder program logic every 10 milliseconds.

File 8 STI

conditional hit

conditional hit

Y

File 9

conditional bit

Y

Y

File 12

File 15

Y

File 254*

Inject STI

Clamp STI
Eject STI

*Do not write
ERC2-Update ) L
P code in this file

Notice the following relationships between the files in the figures:

* Files 5 and 95 are optional files you can remove if your
application does not require certain functionality. Removing
these files frees up memory in the SLC 5/04P processor which

can be used for other purposes.

* The initialization file for the ladder code and ERC2 algorithms is
located in file 3. This file is scanned when the first scan bit is set.
File 3 also contains a JSR to file 255 to initialize ERC2. This
occurs when the processor is first powered up or when the
keyswitch is turned from PROG to RUN.

* Do not program any ladder logic in files 254 and 255
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Customizing Ladder Logic

You must modify Pro-Set 200 ladder logic (file 2, 3 and 8) to match

your molding machine.

File Number: File Description: Customize If: Changes Needed:
2 I/0 definition always change 1/0 address
3 initialize « non-commanded value output counts are «revise source value in MOV statements from
required to be a different value than zero zero to desired value
«your analog cards are not placed in the «revise analog output addresses
Pro-Set 200 standard configuration (see
page 4-2)
* removing or adding BTMs * Remove or add rungs relative to BTM
«you do not have all three analog cards to « delete unused outputs
control injection, clamp, and ejectors
4 alarms *you want to change the operation of the * user -specific
standard Pro-Set 200 alarms
«you want to add alarms to the system « user- specific
5 power gate your machine has power gates. Allen-Bradley | user-specific
does not supply logic for power gates. Itis up
to you to provide this logic.
6 machine modes you want to modify the Pro-Set 200 standard | user-specific
machine mode logic
7 permissive pointer your application does not use all phases remove the appropriate JSR statement
or cores
8 STl file « your fast analog card(s) differ from the « change fast analog module addresses
standard Pro-Set 200 configuration (see
page 4-2) « user-specific
« your application requires additional analog
output logic
* your application requires special analog « user-specific
output logic
9 inject STI your injection position and/or pressure sensor | change the I/O address to match your
is not wired to the analog card in slot 1 card address
10 injection different velocity and/or pressure minimums change appropriate minimum/maximum CV
interpolation file and maximums are required for each profile and/or PV ladder rung.
1 injection permissive «you want to change deadheaded » modify ladder code (user-specific)
segment logic
« you want to modify how the injection phase | < user-specific
permissive bits work
*you want to change how the short shot « user-specific
alarm functions
« you want to modify how the jog « user-specific
bit(s) function
12 clamp STI your clamp position and/or pressure sensor is | change I/O address to match your
not wired to analog card in slot 2 card address
13 clamp interpolation file different velocity and/or pressure minimums change appropriate minimum/maximum CV
and maximums are required for each profile and/or PV ladder rung
14 clamp permissive you want to modify how clamp phase user-specific
permissive bits work
15 eject STI your ejector position and/or pressure sensor is | change I/O address to match your
not wired to the analog card in slot 3 card address
16 eject interpolation file different velocity and/or pressure change appropriate minimum/maximum CV
minimums/maximums are required for and/or PV ladder rung
each profile
17 ejector permissive you want to modify how ejector phase user-specific
permissive bits work
18 quick tune do not modify
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File Number: File Description: Customize If: Changes Needed:
19 core permissive you need different core sequences. The user-specific
Pro-Set 200 standard core sequences are:
*SPIA, B, C, D set
*SPIA, B, C, D pull
20 loss of sensor « you want different limit values for a loss of » modify corresponding limit value
sensor for injection, clamp, or ejector
position or pressure sensors. The standard
Pro-Set 200 program checks for a count
value of minimum to a count value of
maximum for a sensor loss.
«your fast analog cards differ from the « change fast analog module addresses
standard Pro-Set 200 configuration (see
page 4-2)
21 plastication deadtime do not modify
delay
22 complete bit test do not modify
88 mold part do not modify
90 configuration (screen do not modify
management)
91 setup (screen do not modify
management)
92 storage you need to add files or data table information | add MOV and or COPY instructions
to a recipe as needed
93 alarm setup (alarms for | do not modify
Pro-Set 200)
94 temperature zones you do not have a BTM in slot 5 remove file if not using a BTM
1-4(BTM)
95 temperature zones you do not have a BTM in slot 6 remove file if not using a BTM
5-8(BTM)
96 BTM configuration *you do not have BTMs «remove files
«you have moved the BTMs from the Pro-Set | < modify the “M” location to match the
200 standard configuration (see page 4-2) output address
«you do not have both BTMs  remove the ladder rung that references the
unused module
97 auto tune 1-4 you do not have BTMs for zones 1-4 remove file
98 auto tune 5-8 you do not have BTMs for zones 5-8 remove file
99 M1/MO up/download «you have moved the BTMs from the Pro-Set | modify the “M” location to match the output
200 standard configuration address
e you are not using both BTMs < remove the ladder rung that references the
unused module
e you are adding BTMs « expand code to accommodate more BTMs
254 ERC2 enable do not modify Do not code here
255 initialize ERC2 do not modify Do not code here
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File 2 1/0 Definition File

Modifying Program File 2 (I/O Definition File)

The 1/O definition file contains buffer bits that are used to drive the
logic in the remainder of the Pro-Set 200 ladder logic. You need to
replace the buffer bits with actual inputs and outputs in the 1/0O

definition file. The following picture shows how Pro-Set 200 works:

Clamp Logic

)
U E0)

Buffer BIt

o I T e O

J

()

Injection Logic

Assign actual inputs

o .(K\

()

> E0)

T E0)
()

Ejector Logic

\

Buffer Blt
(used in other files)

|
REmE
-1

-

Examine each rung in program file 2:
* Read the rung comment.
e Look for the @ symbol in the address comment.
The @ symbol identifies the address that needs your attention.

Based on rung comments and the @ symbol, decide how each rung
matches your application as follows:

* Remove the rung.
e Do not remove the rung.
* Modify the rung.

For example:

Figure 6.1 Example

Do Not Remove This Rung!! |
This Rung Jumps to Subroutine #20 Which Performs Loss of Sensor Checking |

Jump to Loss of
Sensor Routine |
+—JSR + |
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* Retain the rung and replace the input contact address (B9:0/xx —
B9:5/xx) identified by the@ symbol with your real input address.

For example:

Figure 6.2 Example

[Motors  Running Input — Remove this rung if this input is not installed, |
|or retain this rung and assign your own real input address.

| @Motors Motors |

| Running Running |

| Input Input |

| B9:0 B9:0 |

| 1T () |
| 1L \J I
| 4 4 |

* Retain the rung and replace the output coil address (B9:13/xx —
B9:16/xx) identified by the @ symbol with your real
output address.

For example:

Figure 6.3 Example

Clamp Close Profile Active: This will remain energized from Clamp Close |
Initial to Clamp Close Decel. Remove this rung if Clamp Close profile active |
bit is not required, or retain this rung and assign your own real output |
address, or use this bit to build additional ladder logic.

@Clamp Close |
Clamp Profile |
Close Profile Active |

Active Output Bits |
B146:1 B9:13 |

1T () |

1L \J I
15 12 |

* Build additional logic to support the conditions required to
control your real outputs.

> If you need to add additional logic, place the logic at the end of
file 2, but before the First Scan rung and the Clear Minor Overflow
Math Error rungs.

Using Optional Features in Pro-Set 200

The following are included in the Pro-Set 200 1/O definition file.
Review this list of features and determine if your application
requires them.

To modify the I/O definition file, do the following:

1. Print a copy of file 2 to examine.

2. Review the /O definition file (program files) in conjunction with
your sequence bar charts.

3. Mark up the printed copy of the 1/O definition file so that it
accommodates the requirements of your sequence bar chart.
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Pro-Set 200 Required/
Optional Inputs and
Outputs

Using your RS Logix 500 programming software, modify file 2.

. After you have made the required modifications, print out another
copy of the 1/0O definition file.

Ensure that your modifications are correct.

The following are required or optional I/O for Pro-Set 200:

Pro-Set 200 Features:

Out-of-the-Box
Optional/Required:

Input:

Output:

Reserved, Additional
Programming Required: ©

Manual

R

Semi

R

Auto

OR

Manual Lights

Semi Lights

>

Auto Lights

Motors Running

Clamp Open Overstroke

Front Safety Gate Closed

>

Motors Running Light

Safety Ratchet Up Input

Safety Ratchet Down Input

Front Gate Open

Mold Set Switch

Clamp Open Push Button/Selector Switch

Clamp Close Push Button/Selector Switch

Clamp at Tonnage Pressure Switch

Clamp Locked Limit Switch (Toggle Clamp)

Clamp Decompress Switch

XIX|X| X[ X|[X|X|X|Xx

Clamp Close Solenoid

Clamp Open Solenoid

Clamp Proportional Valves

Additional Pump Solenoids

XX | X | X

Plate (Hyd) Ejector Retract Push Button/Selector Switch

Plate (Hyd) Ejector Forward Push Button/Selector Switch

>

Hydraulic (Plate) Ejector Proportional Valve

Core Set Push Button/Selector Switch

Core Pull Push Button/Selector Switch

Core Set Limit Switch

Core Pull Limit Switch

Inject Forward Push Button/Selector Switch

Inject Retract Push Button/Selector Switch

Screw Rotate Push Button/Selector Switch

Inject/Screw Unit Off/On (Dry Cycle)

o|O|m|™WW|W|W|O|O|O|O|O|O|W|O|O|O|O|O|TW|W|O|W|W|W|O|W|O|W|O|O|O

XX | X[ X|X|X|X|X
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Pro-Set 200 Features:

Out-of-the-Box Inout: Output: Reserved, Additional
Optional/Required: put put Programming Required: ©

Inject Unit Forward Limit Switch

Inject Unit Retract Limit Switch

Inject Unit Forward Push Button/Selector Switch

Inject Unit Retract Push Button/Selector Switch

Purge Guard Closed

XX | X[ XX

Inject Forward Solenoid

Pack Solenoid

Hold Solenoid

Inject Retract Solenoid

Inject Proportional Valves

Screw Rotate Solenoid

Back psi Solenoid

Inject Unit Forward Solenoid

Inject Unit Retract Solenoid

NXIX|X| X[ X|[X|X|X|Xx

Barrel Heat on Switch

Malfunction Reset Push Button

Malfunction Beacon Light

Malfunction Audible Alarm

Clamp Enable Solenoid

Ejector Enable Solenoid

X| X | X | X

Die Height Forward Push Button

Die Height Retract Push Button

Die Height Forward Solenoid

Die Height Retract Solenoid

Die Height Forward Overstroke Limit Switch

Die Height Retract Overstroke Limit Switch

Linear Transducer Clamp

Linear Transducer Injection

V|V O|O|O|O0O|O0O|O0O|O0O|O0O|O0O|O|O|W|O|O|O|O|W|O|O|O|O|O|O|m|O|O

XX | X | X

Linear Transducer Eject

X
(@)
©

Pressure Transducer Clamp

o

X

Pressure Transducer Injection

)

X

Pressure Transducer Ejectors

0 X

@ If your application does not have this feature, you can make this feature optional instead of required. However, to do so, you need to write
additional ladder logic that is not included in this manual.
@ |f your application uses limit switches for ejectors, the linear transducer is not required. If your ejectors require position feedback you will use a

linear transducer.

>

>

If you require power gates, you need to write the ladder logic
yourself. Program file 5 has been set aside for this purpose; there is
a JSR to file 5 from file 2 that already exists.

You can edit other files to implement custom features in your
ladder program.
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Using Machine Sequence This section:

Bar Charts
* provides an example that shows how to use the Pro-Set 200

ladder logic and the data table with a machine sequence bar chart

* shows how to write and modify the Pro-Set 200 ladder logic for
an injection, clamp open, and clamp close bar chart

This section shows an example of a machine sequence chart. Most
machine manufacturers provide a sequence chart to show when
solenoids should be energized and de-energized. The example shows
typical directional solenoids and proportional signals required for our
example machine. The SLC code examples show how to modify the
code to make the example machine operate as specified in the bar
chart. Most of these conditions are provided in the 1/0O definition file
(file 2) of the SLC code. All you need to do is substitute the

solenoids in place of the “dummy” ranges as required.

Getting Started
To get started:

1. Print a copy of file 2 (I/O definition file) from the Pro-Set 200
ladder logic.

2. Get a copy of the bar chart which shows the sequencing of the
solenoids which control the hydraulic valves for your machine

3. Based on the requirements of your bar chart, modify file 2 to
perform the necessary control actions.

In some cases, your machine may have special control requirements
which are not handled in file 2. In these cases, write custom ladder
logic. Use the Data Table Reference Manual, publication number
6500-RM001A-US-P, supplied with the Pro-Set 200 documentation
set as a guide in writing this logic.
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Modifying Pro-Set 200 Ladder Logic for an Injection Sequence
Bar Chart

The following diagram shows a bar chart for the injection phase for a
hypothetical molding machine. This is an example of a simple
machine and should be used as for reference only.

Solenoid Name: Solenoid Injection | Pack: Hold: Pre- Plastication: | Post
Description: | Forward: Decompression: Decompression:
Solenoid H directional ; /// /,/////,/////// ~ 7
Y 2
. Oto +19VDC ///A %%
Solenoid L gr:)op?;txglc /// //
Solenoid M E;%z;):rignal 7 //7 // 7/ //
010 +10VDC % / % / %
Solenoid N directional 7 ///////// /////////
Solenoid O directional ////////

Solenoid H

This row shows solenoid H, a directional control valve, is ON for all
of the injection forward, pack and hold profiles. It is OFF during the
pre-decompression, plastication, and post decompression profiles.

The 1/0 definition file contains this rung which supports these logic

conditions.

Inject
Profile
Active

@ Injection
Forward Solenoid
B106:1

B9:15
| ( \
I \)
15 14

Pack Profile
Active

B106:5

15
Hold
Profile
Active

B106:9

I,
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Modify this rung to include solenoid H as shown below:

Inject Injection
Pro_flle Forward Solenoid
Active

I|3106:1 Solenoid H
\

(
[ \ )
15
Pack Profile
Active

B106:5
|
[

15

Hold
Profile
Active

B106:9

I,

Solenoid |

This row shows a condition in which solenoid | is continuously
energized through the entire injection cycle. Since the 1/O definition
does not provide any rungs which fit these logic conditions, you need
to write ladder logic.

Since the requirement shown on the bar chart is for solenoid | to
remain ON during all of the various profile segments, use the profile
active bits for each phase to accomplish this task. Refer to Appendix
F for details concerning active bits.

The profile active bits are ON during the time when any segment in
that phase is ON. For example, the injection profile active bit
B106:1/0 is ON during the entire time that the injection profile is
being executed. This means that it will be ON if any of the injection
segments are active.
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Using the profile active bits for each phase energizes the pump load
solenoid for inject, pack, hold, pre—decompress, plasticate, and
post—decompress:

Inject

Profile
Active Pump Load

B106:1 Solenoid |

; g

Pack Profile
Active
B106:5

15

Hold

Profile

Active
B106:9

|

Is
Pre-Decompress
Profile Active

B106:13

|

|

15

Plasticate
Profile Active

B106:17
|

|

15

Post-Decompress
Profile Active

B106:21
|

|

15
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Solenoid J

This row shows conditions in which solenoid J is ON during the
injection forward, pack and plastication profiles, and OFF all other
times. Since the I/O definition file does not include any rungs that
match these requirements, you need to write the ladder logic. By
using the profile active bits, you can create the following ladder
logic:

Inject
Profile
Active Pump Load

B106:1 Solenoid J
|

| ()
15

Pack Profile
Active

B106:5

15

Plasticate
Profile Active

B106:17

g

Solenoid K and L

These rows show solenoid K and L, which are proportional valves
that controls flow valves. If you use the recommended hardware
layout shown in chapter 3, you do not need to modify any
programming. Pro-Set 200 contains ladder logic in files 3, 8, 9, and
20 which handle these outputs.

> If you have not used the recommended layout, you need to change
the rungs in files 3, 8, 9, and 20, which write to these outputs.

Solenoid M

This row shows a proportional valve, solenoid M, which controls the
injection pressure. If you use the recommended Pro-Set 200 layout,
you do not need to do any programming.
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Solenoid N

This row shows a directional control valve, solenoid N, which is
energized only during the pre-decompression and
post-decompression profiles. The I/O definition file contains the
following ladder rung which supports these logic conditions:

Pre-Decompress _ o
Profile Active @ with Injection
B106:13 Retract Solenoid

| ()

15

Post-Decompress
Profile Active

B106:21
|

|

15

Modify this rung to include solenoid N as shown below:

Pre-Decompress Post-Decompress
Profile Active Profile Active
B106:13 Solenoid N

; 0

Post-Decompress
Profile Active
B106:21
|
|
15

Solenoid O

This row shows a directional control valve, solenoid O, which is
energized during the plastication profile. The I/O definition file
contains the following rung which has this condition:

Plasticate @ with Screw
Profile Active Rotate Solenoid
B106:17

| ()

15

Modify this rung to include solenoid O as shown below:

Plasticate

Profile Active Directional Valve Solenoid O
B106:17
|
| ()
15
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Modifying Pro-Set 200 Ladder Logic for a Clamp Close Sequence

Bar

Chart

The following table shows a clamp close sequence bar chart for a
hypothetical molding machine:

Solenoid Clamp Clamp Initial Clamp Close | Deceleration: | Low Clamp

Solenoid Name Description: | Close Time Delay for Fast: Pressure Tonnage:
Initial: Pump Volume Mold Protect

Solenoid A directional ;// ;///////// /1 1
M7y 44
Solenoid C E:;TEJS::m - IS, . > //// g
Solenoid D ﬁ(r)(\)l\lji)/::\(l)gal / // // /// // //

o1 1ovc 7 % %’ /// %
Solenoid E ﬁ;%g::\?gal

0to-10VDC

proportional v, v 7 7 / 7
Solenoid F 5;?5; e ////// // // //

00 +10VDC /A/ /// % //// %/ ///

Solenoid A and B

These rows show directional control solenoids A and B, which are

ON for the duration of the clamp close sequence. Since the I/O

definition file does not contain logic which meets these conditions,
you need to write your own logic. There are two methods you can

use to meet these control requirements:

* method 1: use profile active bits

* method 2: use individual segment active bits for all segments in

a profile
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Method 1
The following ladder logic shows the technique for using profile
active bits for solenoid A and B:

Clamp Close
Profile

Active .
B146:1 Solenoid A

| () —
15
Clamp LPMP
Profile
Active
B146:5

15

Tonnage

Profile

Active
B146:9

|

s
Clamp Hi-Volume
Time Delay

T4:13

DN

Clamp Directional

The advantage of this method is that the profile active bits remain
ON for each segment in the phase. Instead of using 3 individual
segment active bits to control the clamp close profile (i.e., clamp
close initial segment active, clamp close fast segment active, clamp
close decel segment active), you can use the clamp close profile
active bit instead. The clamp close profile active bit remains ON as
long as any of the segment bits are ON.
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Method 2
The following ladder logic shows an equivalent logic circuit using
the individual segment active bits:

Clamp Close

Initial . .

Segment Active Clamp Directional
B146:1 Solenoid A

|

| ()

0
Clamp Close
Fast Segment
Active

B146:1

1
Clamp Close
Decel
Segment Active
B146:1

|
Clamp LPMP

Profile Active

B146:5

0

Tonnage Profile
Active

B146:9

15

Solenoid C

This row shows solenoid C, which is a pump load that is only active
during the close initial, clamp close fast and clamp tonnage profiles.
You need to write the logic shown below:

Clamp Hi-Volume
Time Delay Pump Load

T4:13 Solenoid C

|

| ()

DN
Clamp Close
Fast Segment
Active

B146:1

1

Tonnage Profile
Active

B146:9

|
15
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Solenoid D

These rows show a proportional control valve, solenoid D, which
performs flow control of the clamp hydraulic circuit. If you use the
standard Pro-Set 200 layout as shown in chapter 3, you do not need
to write any ladder logic to support this solenoid. If you have
changed the physical hardware layout, you need to modify files 3, 8,
12, and 20.

Solenoid F

This row shows a proportional pressure valve, solenoid F, which
controls clamp pressure. If you have used the standard Pro-Set 200
layout, you do not need to write any ladder logic to support this
valve.

Modifying Pro-Set 200 Ladder Logic for a Clamp Open Sequence
Bar Chart

The following table shows a clamp open sequence bar chart for a
hypothetical molding machine:

Solenoid Name Solenoid Clamp Open | Breakaway Time Delay | Clamp Open | Clamp Open Clamp Open
Description: | Breakaway: | for Pump Volume: Fast: Deceleration: Slow

Solenoid A directional ; //////’ ///////////'///// /;//////// ;//////A

Solenoid C purpoad ////////////////////

Solenoid D ﬁcr)c\)/\?(\)/::\c/)gal
0 to +10VDC
bidirectional 7 7 V)

Solenoid E ﬁ;c\)/\??/::\(/)gal / /// /// / / //
0to —19VD|C 7 % %; %;/ %
proportional

Solenoid F pressure / /// //
valve / / / v / / /
0to +10vVDC / // // //

Solenoid G diectonal _{////// /7 /////////// YA/ /A A AN IS

Solenoid A, B, and G

These rows show solenoids A, B and G, all of which are ON during
the entire clamp open sequence. You can modify your logic as
follows:
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Clamp Open Breakaway Solenoid (Delayed with T4:16)
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Clamp Open Solenoid Clamp Directional

B9:13/13 Solenoid A

| ()

I )
Clamp Open Solenoid Pump Load

B9:13/13 Solenoid B

| ()

Cl O Solenoid
amp Open Solenol Clamp Directional

B9:13/73 .
Solenoid G

] ()

Solenoid C

This row shows a pump load, solenoid C, which requires a
breakaway time delay, and is also active during the clamp open fast
segment. Because the I/O definition file (file 2) does not contain a
bit to enable this functionality, you must write ladder logic, as shown
in the following example.

Pump Load
B9:14 SolenoidC /|
I ()
Clamp Open Fast
Solenoid
B9:14
|
| o

Solenoid E and F

This row shows proportional control valve, solenoid E, which
performs flow control of the clamp hydraulic circuit, and solenoid F
which controls pressure. If you use the standard Pro-Set 200 layout
as shown in chapter 3, you do not need to write any ladder logic to
support this solenoid. If you have changed the physical hardware
layout, you need to modify files 3, 8, and 12.
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If you want to change the locations for the fast analog modules and
BTM modules (first six slots), modify the MOV, COP, IOM, and 1IM
instructions contained in these files:

e file 2

o file3

» file8

 file 9 (if inject analog card is not in slot 1)

e file 12 (if clamp analog card is not in slot 2)

* file 15 (if ejector analog card is not in slot 3)
 file 99 (if BTM modules are not in slots 5 and 6)

* file 20 (software travel limits/loss of sensor if analog cards are
not in assigned slots)

How to Modify Your It should go without saying that there are an unlimited number of
Analog STI Code to valve combinations, however, there are a number of combinations
Support Your Valve that are generally encountered. The following are examples of
Configurations common valve configurations and the basic necessary ladder logic

customization that is needed to allow Pro-Set 200 to perform. This is
to provide basic examples of how your ladder logic will need to be
manipulated for using other valve combinations than those supplied
by Pro-Set 200.

For the examples, the following conventions apply:

Represents any or all phase functions
that are required for your machine.

You may need to include functions like Instructs you to move data table
pack, hold, pre/post decompression / value to stated location

and plastication. Remember, for each\ MOV

function listed in the following Injection )
examples you will need to think about Functions N102:01 Location of data

your machine’s needs and modify the . table value
ladder logic accordingly b

Velocity Valve Valve location on

your machine
where you will
send data table
value

2 Valve Configurations Many smaller machines have only single velocity and pressure
valves. These two-valve machines can range from both valves
controlling only injection functions to both valves controlling
injection, clamp, and ejector speeds and pressures. The following
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examples show the concepts of how to modify the analog section of
the STI file to support a two-valve system.

Injection Only

The following example describes the ladder logic modifications
necessary for a simple 2 valve configuration for injection only. To
help understand the relationship between the ladder logic
modifications and the hydraulic configuration, see the following

examples.

Ladder Logic Modifications: 2 Valves, Injection Only

ERC2 Injection

Injection MOV Velocity Output
Functions N102:01
[
Velocity Valve

ERC?2 Injection
Pressure Output

MOV
N102:02

Pressure Valve

Conceptual Model of 2 Valves, Injection Only

Injection Ejector Clamp
Electronically
. 4  Adjustable-
EIe_ctronlcaIIy System Relief
Adjustable Valve (psi) e
Velocity Valve P
‘P . . U Manual Pressure Valve
| . L] * 7\ and/or Directional Control
- Tank Rl T

This conceptual model is intended to be used as an aid in understanding ladder
code modifications for the example scenario. It is not a complete hydraulic diagram.
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Injection and Clamp

The following example describes ladder logic modifications for a 2
valve configuration for injection and clamp. To help understand the
relationship between the ladder logic modifications and the hydraulic
configuration, see the example on the opposite page.

Ladder Logic Modifications: 2 Valves, Injection and Clamp

Injection Clamp ERCZ Injection
Functions Functions At Tonnage Mov Velocity Output
N102:01
N VA N
Velocity Valve
Manual Mode . ERC2 Pressure
L MoV Velocity Output
N102:02
Pressure Valve
Clamp Injection ERCZ_ Clamp
Functions Functions At Tonnage MoV Velocity Output
] U JA N102:03
Velocity Valve ERC2 Clamp
MOV Pressure Output
N102:04
Pressure Valve

Conceptual Model of 2 Valves, Injection and Clamp

Injection Clamp Ejector

~_ Manual Pressure Valve AV ' Manual Pressure Valve v :
" andfor Directional Control " . and/or Directional Control " '

[E

Electronically Adjustable {’ 4 . .
Velocity Valve W Electronically Adjustable System
Relief Valve (psi)
| - L]
Tank

™ ®

This conceptual model is intended to be used as an aid in understanding ladder code
modifications for the example scenario. It is not a complete hydraulic diagram.
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Injection, Clamp and Ejectors

The following example describes ladder logic modification for a
two-valve configuration set for injection, clamp and eject.
Understand that for this configuration you must prioritize clamp or
ejector functions. To help understand the relationship between the
ladder logic modifications and the hydraulic configuration, see the
following examples.

Ladder Logic Modifications: 2 Valves, Injection, Clamp and Ejectors

Injection Clamp Ejector ERC2 Injection
Functions Functions  Functions At Tonnage Mov Velocity Output
N102:01
| | /1 /] | |
Velocity Valve o
Manual Mode ERC?2 Injection
Ll MOV Pressure Output
N102:02
Pressure Valve
*Clamp Injection *Ejector ERCZ_ Clamp
Functions Functions Functions At Tonnage MoV Velocity Output
N102:03
[ /] 1/l 1/
[} |78n} I I
Velocity Valve ERC2 Clamp
MOV Pressure Output
N102:04
Pressure Valve
*You must prioritize clamp or ejector *Ejector *Clamp Injection ERCZ Ejector
functions (i.e. clamp velocity is Functions Functions  Functions MoV Velocity Output
more important than eject) N102:05
| 1/] 1/]
[ | |
Velocity Valve ERC2 Ejector
MOV Pressure Output
N102:06
Pressure Valve
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Conceptual Model of 2 Valves, Injection, Clamp and Ejector

Injection

Clamp Ejector
Vv, Manual Pressure Valve U
Y and/or Directional Control Y,

Electronically Adjustable
Velocity Valve

4 . .
{{ W Electronically Adjustable System
Relief Valve (psi)

| ] L]
Tank

0

This conceptual model is intended to be used as an aid in understanding ladder code
modifications for the example scenario. It is not a complete hydraulic diagram.

3 Valve Configurations Many machines have three analog valves to control machine
movements. The following section provide examples of some
three-valve configurations and the ladder logic modifications
necessary. In addition, common configuration questions are
proposed as a means of discovering key configuration points

1 System Pressure Valve, 1 Velocity Valve and 1 Pressure Valve
(Variation Al and A2)

Some systems will have system pressure valve (or a variable volume
pump), a velocity valve to control the axis speed, and an additional
pressure valve downstream. Key configuration questions are:

During injection, what is the system pressure valve setting?
During clamp, what is the system pressure valve setting?
During eject, what is the system pressure valve setting

During clamp, is the system pressure valve used to control the
clamp pressure valve? If so, should you send N102:04 to this
valve?

During eject, is the system pressure valve used to control the eject
pressure valve? If so, should you send N102:06 to this valve?

Is the system pressure valve set higher than the other pressure
valves during all movements?

Do you treat manual mode any different than semi or full
automatic mode?
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Ladder Logic Modifications: 3 Valve Variation Al and A2

ERC2 Injection

Injection Clamp Ejector .
Functions Functions  Functions At Tonnage MOV Velocity Output
N102:01
| | 1/ 1 /] |1
(B} | | [
Velocity Valve ERC2 Injection
Manual Mode MOV Pressure Output
I N102:02
Pressure Valve
**You must create your own system MOV
pressure set_pomt for |nj_ect|0n, ~System Pressure Setpoint
clamp and ejector functions . o
During Injection
Pressure Valve (or Variable Volume Pump)
*Clamp Injection Ejector ERCZ. Clamp
Functions Functions ~ Functions At Tonnage MOV Velocity Output
N102:03
I 1/ 1/ I
LI} |78n I I
Velocity Valve ERC2 Clamp
MOV Pressure Output
N102:04
Pressure Valve
MOV
**System Pressure Setpoint
During Clamp
Pressure Valve (or Variable Volume Pump)
Ejector Clamp Injection ERC2 Ejector
Functions Functions Functions MOV Velocity Output
N102:05
| | /1 /1
Velocity Valve ERC2 Ejector
MOV Pressure Output
N102:06
Pressure Valve
MoV
**System Pressure Setpoint
During Clamp
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Conceptual Model of 3 Valve Variation Al: 1 System Pressure Valve, 1 Velocity
Valve and 1 Pressure Valve for Injection, Clamp and Ejector

Injection Clamp Ejector
v AV Manual Pressure Valve vV,
v v and/or Directional Control ~v

Electronically Adjustable {{ W 1 Electronically Adjustable
Velocity Valve Pressure Valve
| ] Ll
Tank
' Manual Pressure Valve ~
and/or Directional Control "\ |
W A Electronically Adjustable System
Relief Valve (psi)
| Ll ]
Tank

™)

This conceptual model is intended to be used as an aid in understanding ladder code
modifications for the example scenario. It is not a complete hydraulic diagram.
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Example: 3 Valve Variation A2: 1 Variable Volume Pump, 1 Velocity
Valve and 1 Pressure Valve for Injection, Clamp and Ejector

Injection Clamp Ejector
v v Manual Pressure Valve U
Y v and/or Directional Control v

Electronically Adjustable {f 4
Velocity Valve W Electronically Adjustable System

Relief Valve (psi)

L]
Tank

Variable Volume Pump (used as system pressure setting)

This conceptual model is intended to be used as an aid in understanding ladder code
modifications for the example scenario. It is not a complete hydraulic diagram.

1 Pressure Valve for Clamp, Injection and Ejector; 1 Velocity
Valve for Clamp; 1 Velocity Valve for Clamp Injection and Ejector
(Variation B)

Key configuration questions are:

* What is done with the second clamp value during injection?

e During clamp movement, must one velocity value be moved so
that the other can control clamp velocity?

* During ejection, what happens to the clamp velocity valves?

* |f the clamp and ejectors are moving simultaneously, what should
their valves be set at?

* Do you treat manual mode differently than semi or full automatic
mode?
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Ladder Logic Modifications: 3 Valve Variation B

ERC2 Injection

Injection Clamp Ejector )
Functions Functions  Functions At Tonnage MOV Velocity Output
N102:01
| | /1 /1 | |
Velocity Valve V1 ERC2 Injection
Manual Mode MOV Pressure Output
N N102:02
Pressure Valve
**You must create your own system MOV
pressure set_pomt for |nj_ect|on, ~System Velocity Setpoint
clamp and ejector functions f o
During Injection
Velocity Valve V2
*Clamp Injection Ejector EIR]CZ Clgmp
Functions Functions ~ Functions At Tonnage MOV Velocity Output
N102:03
| | /1 /1 /1
Velocity Valve V2 ERC2 Clamp
MOV Pressure Output
N102:04
Pressure Valve
MOV
**System Velocity Setpoint
During Clamp
Pressure Valve V1
Ejector Clamp Injection ERC2 Ejector
Functions Functions Functions MOV Velocity Output
N102:05
N /1 /1
Velocity Valve V1 ERC2 Ejector
MOV Pressure Output
N102:06
Pressure Valve
MOV
**System Velocity Setpoint
During Eject
Velocity Valve V2
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Conceptual Model of 3 Valve Variation B: 1 Pressure Valve for Clamp, Injection, and
Ejector; 1 Velocity Valve for Clamp; 1 Velocity Valve for Clamp, Injection, and Ejector

Injection

Velocity Valve V2

Electronically Adjustable

U Manual Pressure Valve and/or v
“\o Directional Control Y

Clamp Ejector

f .

Electronically Adjustable

Velocity Valve V1

™

{{ 1 Electronically Adjustable System
W Relief Valve (psi)

| ] L]
Tank

This conceptual model is intended to be used as an aid in understanding ladder
code modifications for the example scenario. It is not a complete hydraulic diagram.
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1 System Pressure Valve for Clamp, Injection and Ejector; 1
Velocity Valve for Injection; 1 System Velocity Valve for Clamp,
Injection and Ejector (Variation C)

If your system is configured in this way, there are a number of
questions that you must answer before you can begin configuration.
Key configuration questions are:

During injection, which valve will control speed, and must you
move one valve out of the way?

During clamp functions, what is done with the injection velocity
valve?

During ejector functions, what will be done with the injection
velocity valve?

What is done is the clamp and ejectors are moving
simultaneously?

Do you treat manual mode differently than semi or full automatic
mode?
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Ladder Logic Modifications: 3 Valve Variation C

Injection
Functions

Clamp
Functions

Ejector
Functions

At Tonnage

ERC2 Injection
MOV Velocity Output

Clamp Inject
Functions Functions

Ejector
Functions

At Tonnage

N102:01

Injection Velocity Valve V2

MoV ERC2 Injection

N102:02= | Pressure Output

System Pressure Valve

MOV

System Velocity Valve Setpoint
During Injection

System Velocity Valve V1

ERC2 Clamp
MOV Velocity Output

**eYou must create the setpoint
to send to the injection velocity
valve during clamp

Ejector
Functions

Clamp
Functions

Injection
Functions

N102:03

System Velocity Valve V1

Mov ERC2 Clamp

N102:04 Pressure Output

System Pressure Valve

MOV

**xkk|njection Velocity Valve
Setpoint During Clamp

Injection Velocity Valve V2

ERC2 Ejector
MoV Velocity Output

A You must create the setpoint to
send to the inject velocity valve
during eject

N102:05

System Velocity Valve V1

MOV ERC2 Ejector

N102:06 ———  Pressure Output

System Pressure Valve

MOV

A Inject Velocity Valve Setpoint
During Ejection

Inject Velocity Valve V2
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Conceptual Model of Variation C: 1 Pressure Valve for Clamp, Injection, and Ejector;
1 Velocity Valve for Injection; 1 Velocity Valve for Clamp, Injection, and Ejector

Injection Clamp Ejector

Electronically
Adjustable
Velocity Valve V2 {{

v U Manual Pressure Valve and/or v
v “\o Directional Control Y

Electronically Adjustable {f

Velocity Valve V1 W Electronically Adjustable System
Relief Valve (psi)
L7 Ll

Tank

™

This conceptual model is intended to be used as an aid in understanding ladder
code modifications for the example scenario. It is not a complete hydraulic diagram.

Turning Analog Outputs For analog outputs, the last value sent out to the channel will remain
Off there until you change the value.

ATTENTION: Incorrect use of analog outputs can
lead to personal injury or death, property damage, or
economic loss. If you do not understand the details of
turning analog outputs off, contact technical support at:
1-(440)-646-6800

This means that if you were to write a rung of logic as follows:

Injection Mov
Forward 32767
| |
[}
0:01:0

32767 will be sent out to the output card when inject forward is
active. If you turn inject forward off the preceding rung is now false.
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This does not mean the output will return to zero. Until the
processor scans a new value for the output card, the value will
remain the same. To return the output to zero you must add a rung of

logic as follows:
MOV
0

Injection
Forward

0:01:0

This is true for any analog output values that you send to the valves.
If you write ladder code to send values out to an analog output you
must also write logic to turn the analog output off.

Correct Placement of _ Before you write your analog code, you should carefully plan the
Analog Rungs Is Crucial placement of the rungs.

ATTENTION: Incorrect placement of analog rungs
can lead to personal injury or death, property damage,
or economic loss. If you do not understand the details
of analog rung placement, contact technical support at:
1-(440)—-646-6800

The SLC scans the program from top to bottom, and the last value
sent to an output register will be sent to the card.

MOV
1000
8 8 Rung placed at the
top of the file
0:02.1
MOV

32161 Rung placed at the bottom

8 8 of the file

0:02.1 (overwriting the earlier rung)
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Customizing/Modifying
PanelView Screens
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This is critical because it is possible to send a value to the analog
output, only to overwrite it by a later rung of code (as shown above).
You should write the code so that only one “MOV” instruction may
be active (as shown below).

MOV
1000
Clamp  Cores
— | I/l
0:02.1 In this example, the code is
! properly written: only one in-
! struction may be active at a
' time
Mov |
32767
Clamp  Cores
1
0:02.1

You can edit other files and screens as necessary to customize your
system. You can:

* change position/location of any object on any screen
* add objects
* build your own screens

If you change screen numbers, check the ladder logic. Certain
screens call program files with Jump to Subroutine instructions
(JSRs). Use RSLogix 500 software to search for N88:12 (current
screen tag from PanelView) and modify Compare instructions to
reflect screen number changes.
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Pro-Set 200 PanelView Screens

Layout for Pro-Set 200 Operator Screens

This screen layout applies to the0102.pva
files shipped on the PanelView screens disk. After the initial

power-up sequence of the PanelView terminal, the Pro-Set 200 Title

Screen appears.

and ps20102.pba

Clamp Close|| Clamp Open|| Injection | |Pack/Hold Plasticate Eject Cores Temp Production || Alarm
Profile Profile Profile Profile Profile 1 Forward Setup Setpoint 1 || Menu Menu
Screen 2 Screen 4 Screen 5 [|Screen7 Screen 8 Profile Screen 10 | Screen 15 || Screen 19 || Screen 29
Screen 11
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
| I |
Clamp Transfer Plasticate Eject Ret. || Eject Ret. Temp
Tonnage Profile Profile 2 with Tip without Tip Setpoint 2
Profile Screen 6 Screen 9 Screen 12 || Screen 13 Screen 16
Screen 3
F1/F2 F3 F5 F6 F6 F8
[
Eject Temp.
Setup Setpoint 3
Screen 14 Screen 17
F8
F6 __F8 |
| | | | et
- - - Setpoint 4
Timer Production || Mold Part | | Quick Tune ||Counter Screen 18
Setup Monitor 1 Storage ||Screen 27 Setup
Screen 20 || Screen22 || Screen1 Screen 28 F8
F9 F9 F9 F9 F9
\ \
Timer Production
Setup Monitor 2
Screen 21 Screen 23
F9 F9
|
Production
Monitor 3
Screen 24
F9 I
\ Alarm ,IiIF;Srr%
Production History Setu
Monitor 4 Screen 30 P
Screen 75 Screen 31
F10 F10
F9
|
Production
Monitor 5
Screen 26
F9
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Layout for Pro-Set 200 Configuration Screens

This screen layout applies to thec102.pva
files on the PanelView screens disk.

After the initial power-up sequence of the PanelView terminal, the

Pro-Set 200 Title Screen appears.

and ps2c102.pba

Clamp Close [| Clamp Open|Inject Pack/Hold Plasticate 1 | | Eject Deviatiqn || Profile Mold Part Alarm
Ramp Rates || Ramp Rateg | Ramp Rates|| Ramp Rates || Ramp Rates | | Accel/Decel(| Alarm Limit || Config Storage Menu
Screen 106 ||Screen 108 || Screen 109 [[Screen 110 [[Screen 111 || Screen 113 || Screen 105|| Screen 102 [ Screen 101 || Screen 114
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
/.
Clamp Plasticate Profile
Tonnage Decompress Config 1
Ramp Rates Ramp Rates Screen 103
Screen 107 Screen 112
FL/F2 F8
[ 1
Alarm ERC2
History Alarm
Screen 115 Setup
Screen 116
F10 F10
Profile
Config 2
Screen 104
F8
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Layout for Pro-Set 200 Setup Screens
This screen layout applies to fh®s102.pva and ps2s102.pba
files on the PanelView screens disk.

After the initial power-up sequence of the PanelView terminal, the
Pro-Set 200 Title Screen appears.

Machine Setup

Utility

Screen 301
F9

Clamp 1/0 Device Clamp Velocity Clamp Tonnage
Setup Screen 305 Spanning Values Sensing Setup
Setup Screen 306 Screen 307
F1 F1 F1
Injection 1/0 Inject Velocity
Device Setup Spanning Values
Screen 302 Setup Screen 303
F3
Eject 0 Device Spaning Vales Sensng Setp
Setup Screen 308 Setup Screen 309 Screen 310
F6 F6 F6
Plastication
Output Devices
Setup Screen 304
F6
Phase Zeroing
Screen 311
F8 Alarm History
Screen 313
Alarm Menu F10
Screen 312
F10 ERC2 Alarm
Setup Screen
314
F10
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Layout for Pro-Set 200 BTM Screens

This screen layout applies to th®b102.pva and ps2b102.pba
files on the PanelView screens disk.

After the initial power-up sequence of the PanelView terminal, the
Pro-Set 200 Title Screen appears.

Mold Part Configuration Auto Tune Temperature Alarm
Storage Selection Screen 210 Control Menu
Screen 201 Screen 202 Zones 1-4 Screen 215
Screen 212
F9 F7 F6 F8 F10
\ | \
Output Auto Tune Temperature
Image Screen 211 Control
Configuration Zones 5-8
Screen 203 Screen 213
F7 F6 F8
\ \
M1 File (bit) Temperature
Configuration Control
Screen 204 Setpoint
Screen 214
F7 F8
\
M1 File
(word)
Configuration
Screen 205
F7
|
M1 File Alarm ERC2
(word) History Alarm
Configuration Screen 216 Setup
Screen 206 Screen 217
F7 F10 F10
|
M1 File
(word)
Configuration,
Screen 207
F7
|
MO Auto
Tune Block
Screen 208
F7
|
MO PID
Gains Block
Screen 209
F7
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Optimizing Screen Update Time

The PanelView sends groups of data in packets. The more packets
which need to be sent over the DH485 link, the longer the time
required to update a screen. The following are some suggestions for
reducing the number of packets which must be sent. These
suggestions apply to read-only data (data which is read from the
SLC), objects such as multistate indicators, message displays,
numeric data displays, and bar graphs.

Scanning Control Tags
Tags fall into two different categories:

* those that are constantly scanned, such as control tags in the
Terminal Setup Dialog

* those that are scanned only when needed, such as when a screen
is displayed

Any control tag assigned in terminal setup is scanned no matter what
screen is being displayed, which requires additional DH485
packet(s). If you do not need the control tags in terminal setup, do
not assign tag addresses to them.

Minimizing the Number of Data Packets

A packet can have only 40 words of data. In order to minimize the
number of packets, the 40 words must be contiguous and in the same
scan class. By contiguous, we mean that they must be consecutive
words in the same SLC data table file.

For example, N7:0 — N7:39 is a contiguous packet of data. In this
case, only 1 packet of data needs to be sent, provided that all of the
data is in the same scan class.

PanelView terminals provide 9 different scan classes. However,
those scan classes can be reduced to 3 major groups:

Group: Update Rate: ~ Update Frequency:
scan classes 1,2,and 3 high updated on every pass of the scanner
scan classes 4,5,and 6  medium updated on every other pass of the scanner
scan classes 7,8,and9  low updated on every fourth pass of
the scanner

In order to minimize the number of packets, make sure the data is in
the same scan class, and in the same group of 40 words.

For example, in order to minimize the number of packets to one
packet of data, put all of the data in the file range N7:0 — N7:39, and
put that file range in scan class 1, 2, or 3.
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What's Next?
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Setting the Maximum Node Address

In general, you should set the maximum node address (configured on
the terminal address screen) to the lowest number possible. We
recommend you set it at the maximum node address of any device
present on the DH485 network. For example, assign node address
one to the SLC 5/04 P processor and node 2 to the

PanelView terminal.

Recommendations

Important:  Keep in mind the following when modifying
PanelView screens.

Don't reuse the tag names.

Create apva file that is not uploadable to conserve
PanelView memory. Do this by adding the
following lines after the upload section in the
PB550.ini file, and be careful to type in correct case
as shown:

[upload]
UploadableApp=0

Do not change addresses/tag names because they are
used extensively within the Pro-Set 200 ladder logic.

If you want to add more screens, you need to
download with minimal amounts of information.
That way you’ll have more memory to add screens.

In the next chapter, we explain hydraulic concepts.



Chapter 7

What's in
This Chapter?

The Relationship Between
Hydraulics and Pro-Set
200

Understanding
Hydraulic Pressure and Flow
Concepts

This chapter helps you understand the the following:

* pressure differential and its effect on flow rates

* load pressure concepts

* relief valve settings and how they affect flow rates

* load pressure and its effect on flow rate

» deadheaded pressure vs. learned pressure during a profile
* hydraulic configurations that Pro-Set 200 supports

The relationship between the hydraulics of any injection molding
machine and Pro-Set 200 cannot be overemphasized - the success of
an efficiently functioning machine depends on this successful
interaction. It is possible to correctly setup Pro-Set 200 on a

machine, and because of poor hydraulic design, still have an
inefficient, poorly-functioning machine. Unfortunately, Pro-Set 200
cannot make up for poor hydraulic design.

This chapter was written to assist someone with substantial hydraulic
knowledge as it is specifically applied to injection molding

machines. This chapter is not designed to teach you hydraulic design
for injection molding machines. If you are unfamiliar with hydraulics
as they apply to injection molding machines, you are strongly
advised to contact the machine manufacturer or contract your
hydraulic work to a qualified hydraulics engineer.
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Understanding Pressure In a hydraulic system, a pressure differential is the difference in
Differential and the Effects pressure between two points in the system. Figure 7.1 shows the
on Flow Rates measured pressure between point A and point B has a pressure

differential of 300 psi.

Figure 7.1 Pressure Differential Example

Point A Point B

Concept: The measured pressure

at point A is 500 psi. The pressure
T 3 after the flow control valve is 200
L ] l psi; therefore, the pressure differ- J

ential between the two points is
300 psi.

/N

20864-M

Flow through an orifice such as the flow control valve in Figure 7.1
is affected by the pressure differential. The greater the pressure
differential across this orifice, the greater the actual flow. If you
measured only 100 psi at point B in Figure 7.1, the flow across the
flow control valve would be greater:

§ Concept: The greater the pressure Figure 7.2 Load Pressure Example

differential, the greater the flow.

9| The lower the pressure difierentia, | 500 psi — 100 psi = 400 psi pressure differential
- the lower the flow.

If the load pressure was measured at point B to be 400 psi, the flow
across the valve would be less:

500 psi — 400 psi = 100 psi pressure differential

The main point is that flow is related to the pressure differential,
however, it is not a direct relationship. You cannot expect to double
the pressure and make the cylinder go twice as fast. The reason for
this can be found in the equation of flow relating to a pressure drop
across an orifice:

0 = CA,/24P
P

Q = Flow (in’/sec)
C, = Orifice discharge coefficient
A, = Areaof orifice (in? )
AP = Pressure drop across the orifice (/bs /in?
p = Density of the fluid passing through the orificefps — sec? /in“)

Notice thatAP is buried in a square root function. This means that it
is not possible to double the pressure and achieve twice the flow.
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Understanding Load The load pressure is the amount of pressure (psi) required to move

Pressure Concepts the load. In an injection molding machine, the load pressure is
always changing as the plastic is being pushed into the mold cavity.
The pressure measured at the injection cylinder will not go above the
load pressure. If the injection cylinder is pushing against a load that
requires 200 psi to move the load, the pressure measured at the
cylinder will not go above 200 psi until the required load pressure
increases. Example Figure 7.3 assumes that a fixed amount of oil is
being supplied to the cylinder and no additional pressure is being
applied to the load end of the cylinder:

_ Figure 7.3 Load Pressure Example
Concept: The load pressure is

- T 200 PSI and will not increase

B until an additional load is added.
o Load is moving at 200 PSI

pa

, Figure 7.4 shows an additional load and the pressure required to
Concept: The load pressure is .
- the amount of pressure o move | MOVe the increased load. You can only control pressures only up to
‘ l the load. 400 psi at the injection cylinder because the load pressure is 400 psi.
In this example, if you entered an injection profile setpoint of 600
psi, you would not achieve the setpoint because the required load
pressure is only 400 psi.

Figure 7.4 Additional Load Example

Concept: The pressure

- measured at the cylinder will not Load is moving at 400 PSI
S T go above the load pressure B — 400 PSI

assuming no additional pressure
is being applied to the opposite

N\

side of the cylinder. Q@

20865-M
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Figure 7.5 Pressure Controlled Velocity Example

Relief Valve (psi)
Controlling

( 4
. ) Velocity
Hydraulic Cylinder \
L ?—

\
L]

Flow {f System Relief Valve (psi)
Control A4

Y

Ll
Tank

This example describes a control
configuration that is possible, but
not desirable

50 GPM

Pump

Filter

Tank

It is important to understand that if you are controlling an injection
molding machine using pressure control and your hydraulic relief
valve is plumbed without a flow control between the cylinder and
relief valve, pressure control will be based only on load pressure. In
this case the relief valve is used to control velocity and the machine
will perform poorly. An example of this configuration is described

by Figure 7.5
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Understanding Earlier we learned that the greater the pressure differential across an
Deadheaded Pressure orifice, such as a flow control valve, the greater the flow. However,
Readings in the Figure 7.6 the oil from the pump dumps across the relief valve

circuit when the hydraulic cylinder stops moving, and the pressure
measured at the relief valve and at the cylinder is approximately the
same — this is referred to as deadheaded pressure.

Figure 7.6 Deadheaded Pressure Example

Gauge 2

Injection Cylinder 500 PSI

Not Moving Relief Valve

a Gauge 1 Set at 500 PS|

] A

/

Flow
Control
| 1
50 GPM Tank
Pump .
Pressure Relief Valve
Filter
Ll
Tank

20866-M

Stated another way, if the hydraulic cylinder is pushing against a
load, and the pressure in the system is low enough that no movement
occurs, the relief valve will open once the system pressure reaches
the set value (500 psi). Once the relief valve is open, the pressure of
the injection cylinder circuit (measured at gauge 2) and the relief
valve circuit (measured at gauge 1) are the same. During this state,
the entire system measures the value of the pressure relief valve and
the pressure differential between gauge 1 and gauge 2 is zero.
Deadheaded pressure is the pressure measured during this state,
when the oil flow of the cylinder circuit has all but stopped, yet
continues to flow across the relief valve circuit.

- The purpose for learning deadheaded pressure values is that
P Concept: Deadheaded . .
] pressure is the pressure thatis | regardless of _Where the hydraulic pressure transducer is Iocgted, the
‘ |, measured when the cylinder has| ~ true characteristics of the pressure relief valve can be determined. By
stopped moving. ensuring the cylinder is not moving during the profile, you are
guaranteeing that pressure drops are not occurring between the
transducer and the pressure relief valve.
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Controlling Velocity Using
Relief Valves and Flow
Control Valves

Understanding Relief
Valve Settings and How

As stated earlier, the velocity of the cylinder can be controlled by
adjusting the relief valve. Unfortunately, controlling cylinder
velocity with a relief valve may yield poor results. One reason is
that the characteristic of a pressure valve applied to velocity control
is not linear — you can’t double the pressure setting and expect
double the velocity. Also, when the relief valve setting is increased
as a means of increasing velocity, once the cylinder has stopped
moving the psi relief valve may be set to high for your application.
To put it simply, the pressure relief valve is incapable of
simultaneously controlling velocity and effectively regulating system
pressure.

The most reliable and effective way to increase cylinder velocity is
to increase the flow to the cylinder through the use of a flow control
valve located between the cylinder and the relief valve. Increasing
the flow to the cylinder by adjusting the flow control valve will
increase cylinder velocity as long as there is enough pressure to
overcome the load. This is the preferred method for adjusting the
velocity of the cylinder. Controlling velocity with a flow control

valve is preferred because the characteristic of flow is usually more
linear, which results in better control characteristics. In addition,
using the flow control valve to regulate velocity allows the relief
valve to safely regulate system pressure.

Figure 7.7 analyzes a moving cylinder.

They Affect Flow Rates Figure 7.7 Moving Cylinder Example
Injection Cylinder Gauge 2
Not Moving 200 PSI
-
Gauge 1 Relief Valve
Set at 500 PSI
4
Flow W ;
Control 500 PSI
Pressure Differential | [
500 PSI - 200 PSI = 300 PSI L ] L]
50 GPM Tank
Pump )
Pressure Relief Valve
Filter
Ll
Tank
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Concept: The greater the

<
< pressure differential across an
T orifice, such as a flow control
‘ J . l valve, the greater the flow to
) the cylinder.

Load Pressure and its
Affects on Flow Rate

Injection Cylinder

In Figure 7.7, the pressure relief valve is set to 500 psi and the load
pressure is 200 psi. The amount of flow to the cylinder is limited by
the setting of the pressure relief valve and thus the velocity of the
cylinder is controlled. If you increase the pressure relief valve
setting, it increases the pressure differential, resulting in increased
flow of oil and increased cylinder velocity.

You can increase the flow of oil to a cylinder by increasing the
pressure valve setting. In an injection molding machine, however,
load pressures are always changing and this affects the pressure
differential. An increase in the pressure differential increases flow,
while a decrease in the pressure differential decreases flow. Look at
Figure 7.8, and compare the pressure differential to Figure 7.7; the
flow to the cylinder is less, therefore the velocity of the cylinder

is slower.

Figure 7.8 Pressure Differential Example

Gauge 2

Moving 400 PSI
< .
Relief Valve
Gaugel  ooats00 P
‘ 4
Flow
Control 500 PSI
Pressure Differential | \
500 PSI - 400 PSI = 100 PSI L] -
50 GPM Tank
Pum
P Pressure Relief Valve
Filter
L]

Deadheaded Pressure Vs.
Learned Pressure During
a Phase

>

Tank 20868-M

The SLC 5/04P processor allows you to select a method of pressure
control. The SLC 5/04P processor has the ability to:

* |earn or adapt the pressure during the current phase
e or apply the learned deadheaded pressure

The next section explains a pressure profile. Pressure profiles
control the pressure applied to a cylinder, not the velocity of the
cylinder.
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Injection Cylinder

Using Deadheaded Pressure

Deadheaded pressure is measured when the cylinder has stopped
moving and all the oil is being dumped over the pressure relief valve
(see Figure 7.9).

Figure 7.9 Deadheaded Pressure Example

Gauge 2

Not Moving 500 PSI
- .
Gauge 1 Relief Valve
a g Set at 500 PSI
= A
/
Flow
Control 500 PSI
Dead Headed Pressure \ i
L Ll
50 GPM Tank
Pum
P Pressure Relief Valve
Filter
LI
Tank
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We know that when a cylinder has stopped moving, the pressure
measured at the cylinder and the pressure measured at the relief
valve will be approximately the same. This can be a valuable tool for
limiting the pressure once the cylinder has stopped its motion. If the
cylinder has stopped moving and we read the pressure at the
cylinder, we can learn the characteristics of the pressure relief valve.

If the cylinder is moving, we cannot learn the correct pressure limits
and characteristics of the pressure valve because of the pressure drop
across all orifices.

Learning Pressure During the Cycle

Learning pressure during the cycle is a mode of control that should
not be done while the cylinder is moving. The exception is that you
can learn pressure settings during profiles that have no movement,
such as clamp tonnage, injection hold, etc.
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/NA

Concept: If you learn the
pressure while the cylinder is
moving, you run the risk of the
pressure valve setting being too
high once the cylinder has
stopped moving.

The Pro-Set 200 system, if selected.¢éarn Pressure During

Cycle , tries to adapt the pressure to achieve the requested pressure
setpoint. You should select this mode only if there is no movement
occurring during the profile.

If you select the Pro-Set 200 systeniéarn Pressure During
Cycle and the cylinder is moving, you risk the relief valve being set
too high once the cylinder has stopped moving.

In summary, to control the velocity of a cylinder setup the profile as
a velocity profile. To control pressure, setup the profile as a pressure
profile.
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What Hydraulic
Configurations Does
Pro-Set 200 Support?

Pro-Set 200 is designed to provide open or closed loop control
signals to the proportional valves controlling the pressure and flow
circuits on an injection molding machine. While Pro-Set 200 has the
capability to control proportional pressure and flow values for all 3
axes, the minimum Pro-Set 200 configuration controls the injection
axis. Pro-Set 200 handles hydraulic configurations which have
separate proportional valves for pressure and flow. Figures 7.10,
7.11, and 7.12 show these configurations.

Figure 7.10 Pro-Set 200 Typical Hydraulic Configuration with
a Directional Control Valve

Cylinder
— @ p/7 Pressure
i Transducer
poston. A1
SZ?]ISOI’ (Injection,
Clamp, or
Ejector Axis)

- Directional
~— | . ———— Control Valve
’— Electronically . all

Adjustable Flow ectronically
%Y ] % Adjustable

Control Valve

Tank psi Valve
| [
Pum S L1
P Tank
20871-M

This: Does this:

Position Sensor measures cylinder position

Pressure Transducer « senses hydraulic pressure in the cylinder

« sends back 0-10 volts or 4-20 milliamps proportional to
the pressure

Directional Control Valve switches the cylinder from a forward or reverse position
Electronically Adjustable controls the flow (velocity)

Flow Control Valve

Electronically Adjustable controls the pressure in the circuit

psi Valve
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Figure 7.11 Pro-Set 200 Typical Hydraulic Configuration with
a Bi-directional Control Valve

Cylinder
@  |p| Pressure
' Transducer
— Axis
Position (Injection,
Sensor Clamp, or
Ejector Axis)

) - Bidirectional
- Proportional

Control Valve

!EI tronicall
B ectronically

Adjustable
Tank psi Valve

Pum R S
P Tank
20872-M

This: Does this:
Bi-directional Proportional e proportionally controls the flow (velocity) of the axis
Control Valve « can change direction
Position Sensor measures cylinder position
Pressure Transducer « senses hydraulic pressure in the cylinder

« sends back 0-10 volts or 4-20 milliamps proportional to
the pressure

Electronically Adjustable controls the pressure in the circuit
psi Valve
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Figure 7.12 Pro-Set 200 Typical Hydraulic Configuration with
a Load Sense Valve and Directional Control Valve

Cylinder

P/T| Pressure
Transducer

" Axis
Position (Injection,
Sensor Clamp, or

Ejector Axis)

>< ¢ T Directional
T T Control Valve
\J_l g
Tank Load Sense Electronically
Valve Adjustable Flow .
Control Valve Electronically
Nl Adjustable
‘ ’ = psi Valve

| [ .
L ® -
\ i - Ll A L J L
Pump [
L Tank Tank
20873-M
This: Does this:
Load Sense Valve keeps constant pressure across the flow control value if

there are big changes in the load due to viscosity changes
in the material

Position Sensor measures cylinder position

Pressure Transducer « senses hydraulic pressure in the cylinder
« sends back 0-10 volts or 4-20 milliamps proportional to
the pressure

Directional Control Valve switches the cylinder from a forward or reverse position
Electronically Adjustable controls the flow (velocity)

Flow Control Valve

Electronically Adjustable controls the pressure in the circuit

psi Valve

Pro-Set 200 also has the capability to perform velocity control of an
axis using a pressure valve, instead of the traditional velocity control
valve. The following figure shows this configuration.
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Important:  Figure 7.13 i1ot the preferred method of controlling
an injection molding machine. You may not see the
desired results with this type of hydraulic configuration.

Figure 7.13 Pro-Set 200 Hydraulic Configuration Using a

Pressure Valve
Cylinder
p/T| Pressure
i Transducer
Posii Axis
SOS' on (Injection,
ensor Clamp, or
Ejector Axis)
>< ¢ T Directional
T T Control Valve
Electronically
L1 ] T Adjustable
Tank psi Valve
{ , -
|
[
[ L1
Tank
A
Pump
20874-M
This: Does this:
Directional Control Valve switches the cylinder from forward or reverse
Position Sensor measures cylinder position
Pressure Transducer « senses hydraulic pressure in the cylinder
« sends back 0-1-10 volts or 4-20 milliamps proportional
to the pressure
Electronically Adjustable controls the pressure in the circuit
psi Valve

Other Hydraulic Configurations

Some machines require that only the injection portion of the machine
be controlled by Pro-Set 200. In these applications you may want to
leave the existing clamp and ejector directional control valves intact.
In cases such as these, you can still use many of the bits in Pro-Set
200 which indicate which phase is active. However, you must also
supply a linear positioning device for the clamp and ejector. You also
need to write your own ladder logic for controlling the sequencing of
the clamp and ejector hydraulics.
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What's Next?
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In Appendix D, “Specialized Hydraulic Configurations Supported by
Pro-Set 200,” we show other hydraulic configuration that Pro-Set
200 can support. The configuration shown in this appendix require
you to write additional ladder logic.

In the next chapter, we explain how to configure Pro-Set 200
profiles.



Chapter 8

What's in
This Chapter?

Before You Begin
Configuring Profiles

Accessing the PanelView
Configuration Screens

Configuring
Pro-Set 200 Profiles

This chapter explains how to:

* select a recipe

* configure profiles

* configure primary controller variables

The bits that determine configuration information are located in
configuration word 0 and word 1 of the setpoint block for each of the
profiles. The locations of the setpoint blocks are listed in the
following table:

Profile: Data Table Location: | Profile: Data Table Location:
Injection N109 Tonnage N157

Pack N113 Low Hold N161

Hold N117 Decompress N165
Pre-Decompress | N121 Clamp Open N169

Plastication N125 Ejector Forward N189
Post-Decompress | N129 Ejector Retract N193

Clamp Close N149 Eject Tip Stroke N197

Clamp LPMP N153

You can configure these bits through either PanelView screens or
ladder logic programming software.

To configure these bits using: Use this column throughout this section:
ladder logic programming software v

H— I+
PanelView screens

ATTENTION: Donot change these bits while the
machine is performing a cycle or it could result in
unpredictable operation. Modify these bits while the
machine is idle.

Access the Pro-Set 200 configuration screens by loading this file:

ps2c102.pva
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Selecting a Recipe

tl
Press Di@ F ;Qulsee f Maold Part Storage \
Part Storage Recipe # B# iz Active

Select Recipe # |[BE |
Mame : fibEd S HHEEH

Letter Selection and Positian
> El IC '

U eratian Eﬂm-lete

aue ot 1y e &
Save Hitiwve EEGIPE Az Selected Fecipe

\ Machine Stopped Restore Enabled

From this screen, you can: See page:
select a recipe number 8-2
restore and save a recipe configuration 8-3

Select Recipe B |[B# ] Selecting a Recipe Number

Use this field to select a recipe number. Pro-Set 200 is configured
from the factory to support up to 5 recipes.

To select a recipe number, do the following:

1. Cursortothis fieliSelect Recipe # |[E# ] by using
the left and right arrow keys<)

2. Press the enter k

The scratch pad appears.

Enter value [::]

(1to 5)

3. Enter the new recipe number, 1 through 5

4. Press the enter k

The recipe name associated with the recipe number appears in the
name area. The recipe does not become active until you perform a
restore function.
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Saving a Recipe Configuration

To save a recipe configuration that you made changes to, do
the following:

1. Cursor to this fielc" Restore Selected EEDlE

by using the left and right arrow keys ] (]

2. SelectSave Active Recipe by using the up and down arrow

keys([=]

3. Press the enter k to save the active recipe

Restore Telected Recike Restoring and Saving a Recipe Configuration

Use this field to save or restore a recipe configuration.

Restoring a Recipe Configuration

Restoring a recipe will make the selected recipe the active recipe. To
restore a recipe configuration, do the following:

1. Cursor to this fie|(" Restore Selected Eeme

by using the left and right arrow keys [(=].

2. SelectRestore Selected Recipe by using the up and down

arrow keys(z .

3. Press the emter k to restore the selected recipe to the
active recipe.

Saving Active Recipe As Selected Recipe
To save an active recipe as a selected recipe, do the following:

1. Cursor to this fieliSelect Recipe # | B# | by using
the left and right arrow keys<)
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2. Press the enter k

The scratch pad appears.

Enter value |I|

(1to 5)

3. Enter the recipe number (1 through 5) which you want to save the
active recipe to.

4. Press the enter k.

5. Cursor to this fielc
)

by using the left and right arrow keys

6. SelectSave Active Recipe As Selected by using the up
and down arrow keysz

7. Press the enter k
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Configuring Profiles

Press

F8 until
®i§ -yqu-g,e_e__f ERCZ Profile Configuration \

Temperatures

Mo Profile Selected
Profile Selection [[»

\ Frezz F2 to Advance ta Hedt Screen J

Selecting a Profile

Profile Selection | GE

Select the profile that you want to configure. Select any of these
profiles:

Profile: Phase:

«injection injection
* pack

«hold

« pre-decompress

* plastication

* post-decompress

« clamp close clamp
e clamp LPMP

«tonnage

*low hold

 decompress

« clamp open

« eject forward eject
« gject tip stroke
« gject retract
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Press until

E8

@i ......

Temperatures
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/ Mo Profile Selected \

Frofile iz ID
Frofile Type iz a e log ity
Frofile I:l:-ntr-:ul Nnde- IMFute |

Ramps are | [EEE
Link Profile \- to Profile Humber |-
Suzpend Profile | BEEN at Position |[BHH. ]

Direction of F'P-:-F11-.= F'-:|511:1-:-n I»

\ Frezs F2 to Advance ta MHedt Screen

From this screen, you can: See page:
select a profile 8-5
turn profiles on or off 8-7
select velocity or pressure control 8-7
select auto or manual mode 8-8
turn ramps on or off 8-8
coordinate ramps 8-13
link to another profile 8-14
set link profile identification 8-17
use suspend profile 8-17
select the direction of the profile position 8-19

Modifying Ladder Logic if You Have Less Phases or Profiles

The baseline Pro-Set 200 ladder logic accommodates a maximum
Pro-Set 200 system. A standard system includes injection, clamp,
and eject phases with the following:

e 6 profiles in the injection phase

* 6 profiles in the clamp phase

* 3 profiles in the eject phase

If your application has less than three phases and/or profiles,

modify the ladder logic in file 3 to decrease the number of phases
and/or profiles.
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Profile iz | [EXd

Word 0 of the Setpoint Block

0000 0000 0000 OOO%

bit 0

Profile Type is a

Word 0 of the Setpoint Block

0000 0000 0000 00%0

bit 1

Turning Profiles On or Off

Use this field to turn profiles on or off.

To: !

000000
DDHDDDD
ULoooo

H—

enable profiles sethit0=1 select |[ > [T
disable profiles sethit0=0 select | p [oTill

Turn profiles off when you are not
going to use a profile. For example,
if you are not going to use the pack
profile (go from injection to hold),
turn the profiles bit to 0 for the

pack profile.

Selecting Velocity or Pressure Profile

Use this selection to tell Pro-Set 200 that the profile is either a
velocity or pressure profile.

In a velocity profile, Pro-Set 200 controls the velocity closed loop
and uses open loop control on pressure. Use velocity for profiles that
use motion, such as injection.

In a pressure profile, Pro-Set 200 controls the pressure closed loop
and uses open loop control on velocity. Use pressure for profiles that
do not use motion, such as hold.

To indicate that the profile ¢

type is a: T E

o o [
| | |

000000
DDHDDDD
ULoooo

IH—

pressure profile sethitl1=1 select | p
velocity profile sethit1=0 select || p NI
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Profile Control Mode > = Selecting Auto or Manual Mode

When you select either of these modes (auto or manual), Pro-Set 200
applies this selection globally to the profile. For example, if you

select manual (open loop mode) for the injection profile, then all 5
segments of the injection profile will use open loop control.

However, you are not limited to run other profiles associated with the
phase in manual mode. The other profiles in the injection phase
(pack, hold, plastication, pre and post decompress) can still be
controlled via ERC2 (Auto Mode).

Word 0 of the Setpoint Block

To choose: ! ‘ —
0000 0000 0000 1000 I
4 HEEER ==

bit 3 auto mode (ERC2) sethit3=0 SCvllly Auto |

If you select this mode, the control output is determined by bits
4,5, and 6 in word 0 and bit 14 in word 1.

manual mode (open sethit3=0 select |[» [IVENTENE

loop control)

If you select manual mode, the control output is calculated
through interpolation (we refer to this as %CV Max)

If you select this option, the SLC 5/04P processor does not try
to correct any errors during the shot or movement; it
interpolates the output percentage based on the %CV

max curve.

For example, if you select this option, and the maximum speed
of the profile is 5 in/sec at +10Vdc, and you enter a 2.5 in/sec
setpoint, the controller outputs +5Vdc:

5in/sec|— — — —

2.5in/sec|— —

+5Vdc +10Vdc CV

Ramps are [ IIEE and Ceordinated |2 EEM Turning Ramps On or Off

Ramping is useful to smooth out jerking motion that results from
quick increases in pressure or flow. You can selectively apply
ramping to any process profile. Pro-Set 200 applies individual
velocity and pressure ramp rates at the beginning of each profile
segment to reach setpoint. There are two optional ramp rates:

* acceleration ramp rates
e deceleration ramp rates
Ramping works like this:

* Ramping is supported for all phases.

* Each profile segment has its own acceleration and deceleration
ramp rate.
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Every profile step has its own acceleration and deceleration ramp

A ramp value of zero disables ramping. Setpoint steps
immediately to segment setpoint.

Ramp values are stored as part of the mold part
storage information.

Velocity ramp values have a range from 0 to 327
inches/second/second (including deceleration ramps)

Pressure ramp values have a range from 0 to 32767 psi/second

rates for both velocity and pressure.

Velocity Ramp Rate acceleration
ramp rate
\ / N\ deceleration
/ \  ramprate
/ \
/ \
/ \
/ \
/ \
Pressure Ramp Rate acceleration
ramp rate
deceleration

\ ramp rate

N\

\
\
N

Using Ramps

If required by your application, you can configure Pro-Set 200 to
ramp both velocity and pressure during a profile. Pro-Set 200 applies
configured ramp rates at the beginning of each profile segment for
both velocity and pressure to reach setpoint.

Apply ramping with the following considerations:

Disable ramp rates while tuning applicable pressure and

velocity loops.

Ramp rates control selected and unselected valves. Although you
may be controlling velocity, you can also ramp injection pressure

during an injection profile.
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* When using ramping, make the acceleration and deceleration
rates as aggressive as possible. If the rates are too slow, the
setpoint might not be attained; this could cause a segment to short

alarm.

acceleration ramp rate too slow — desired
setpoint is never reached

N deceleration ramp rate

* Make sure that valve driver cards with ramping have ramping

disabled.

Selectively Enabling Ramping

To selectively enable ramping:

1. Set the profiles that require ramping to 1 (bit 7, word O of the
setpoint block).

2. Set the ramp rates for those segments that do not require ramping

to 0.

Example: Selectively Enabling Ramping

If your machine requires ramping only for the beginning and ending

segments of the injection profile such as:

Word 0 of the Setpoint Block

Ramping required?

yes

no

no

no

Segment:
0000 0000 1000 0000 1
4 2
bit 7 3
4
5

yes

then enable ramping for the injection profile (global ramping) and
put a zero value (no ramp) in those segments that do not need

ramping:
Segment: Ramping required? Ramp rate: | Data table location:
1 yes 2000 N109:34,35
2 no 0 N109:42,43
3 no 0 N109:50,51
4 no 0 N109:58,59
5 yes 2000 N109:66,57
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Ramp Acceleration and Deceleration

The following diagrams illustrate which ramp setpoint is applied
during the ramp for various segments. These diagrams assume the
Permit bit (example B101:1/0) remains set for the entire profile and
the profile is not linked to another profile. This is typical of a clamp
open profile.

Segment 1 Segment 2 Segment 3 Segment4  End Seg

Seg 3 Accel

Seg 2 Accel
Seg 1 Accel

Segment 1 Segment 2 Segment3  Segment4  End Seg

Seg 2 Accel

Seg 3 Decel Seg 4 Accel

Seg 1 Accel

To stop a profile prior to the completion of all of its segments, turn
off its profile permit bit. For example, to stop injection mid-profile,
turn off B101:1/0. No ramp is used in this case. The valve outputs
are immediately set to the values in phase setpoint block
emergency-stop values (N104:0, N104:1).

If a ramp (graceful stop) is desired, use the suspend/resume feature
instead of turning off the profile permit bit. At any time during a
profile, if the current position (N105:0) is past the suspend profile
position setpoint (N109:4), the profile is configured to suspend
(N109:0/9), and the resume bit (B101:2/2) is not set, the valves ramp
to the end of profile setpoints (N109:16, N09:17) using the ramp rate
configured in the currently active segment.
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Understanding the Ramping Formula
The following diagram shows the ramping formula.

Setpoint 1 : Deceleration Ramp Rate = 5.00 in/sec/sec
10 in/sec | / |
Beginning of et 1 Sgtpoint 2
Segment 2 ! ! 5in/sec
|+—— 1second ——»
Assumption: Ramp of 5 in/sec/sec
Total time to ramp to new setpoint = (New-Old)/Ramp Rate
Time required to ramp to new setpoint in this example = (10 in/sec - 5 in/sec) / (5 in/sec/sec) = 1 sec
Setting Ramps to On or Off
Use this field to turn ramps on and off for the entire profile.
Word 0 of the Setpoint Block To: [
— B4
0000 0000 1000 0000 I
| - l S=SEERER
bit 7 turn on ramps sethit7=1 ACedIY On |
turn off ramps sethit7=0 select |[ p [oYii
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Famps are |[» DEEE +nd Ceordinated | EEEE

Word 0 of the Setpoint Block

OOZTLO 0000 0000 0000

bit 13

Coordinating Ramps

The following diagram shows the difference between coordinated

and uncoordinated ramps.

Uncoordinated Ramps

psi

Velocity |
\
\
|
|

\
With uncoordinated ramping, psi and
velocity setpoints may end ramps at
different times.

Coordinated Ramps

|
psi

Velocity

With coordinated ramps, ERC2 picks the
ramp rate of the primary controlled variable
and applies it to both outputs.

This selector allows the ramps for both the pressure and the velocity
valve to end at the same time regardless of the amount of ramp rates
applied to each control variable. If, during the profile, the pressure
valve has a longer ramp than that of the velocity valve, both outputs
are coordinated to reach the end of the ramp at the same time.

To:

H—

coordinate ramps

sethit13=1

S o |

use independent ramps

sethit13=0

select [ p [olii

Publication 6500-UM001A-US-P — November 1999



8-14 Configuring Pro-Set 200 Profiles

Link Profile | GFEN to Profile Mumber |[BH

Word 0 of the Setpoint Block

0000 000% 0000 0000

bit 8
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Linking to Another Profile

Profile linking ties related setpoint blocks together. It tells the ERC2
algorithms what the next profile block will be by pointing to the
permissive bit pattern of the next profile. For example, inject, pack,
and hold are usually linked together to provide seamless transitions
from inject to pack to hold. Pro-Set 200 automatically starts the
linked profile when the current profile ends. The permissive bit for
the linked profile does not need to be set.

Conceptually, linking several profiles combines all of the segments

into one continuous profile. Doot link profiles if:

e you are changing the direction of the axes of motion

* you are using a different valve set to control the next action

* you arenot using a profile in the same phase as the current profile

e the current profile doasot end on position or time (for example,
tonnage, clamp low hold, or decompress)

In most cases you will probably use the default values for profile
linking. You can change profile linking to skip certain machine
phases. For example, you could eliminate the pack phase and go
from the injection profile directly to the hold profile.

If you: !

- [

! =
=
=i

0000

| —
]
—

DDD
a0
000000

i

o
H— — -

want to link to the next profile sethit8=1 S Yes |
When linking is selected, Pro-Set 200 links to the
profile shown in word 2 of the setpoint block.

do not want to link to the sethit8=0 select | > INCH

next profile

The out-of-the-box factory defaults for profile linking are:

v v
Pack ‘ Low Pressure Mold Protect ‘
' v
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>

You can link other profiles together if your application requires it.
The profile link words are located in the setpoint block for each
profile. The following table shows the data table locations and
default values for the link profile word.

Profile: Data Table Comments:
Location:

Injection N109:2 Default value: 0000 0000 0000 0010
(Pack hit permissive pattern as in B101:1)

Pack N113:2 Default value: 0000 0000 0000 0100
(Hold bit permissive pattern as in B101:1)

Hold N117:2

Pre-Decompress N121.2

Plastication N125:2

Post Decompress N129:2

Clamp Close N149:2 Default value: 0000 0000 0000 0010
(Clamp LPMP bit permissive pattern as
in B101:4)

Clamp LPMP N153:2 Default value: 0000 0000 0000 0100
(Clamp Tonnage bit permissive pattern as
in B101:4)

Clamp Tonnage N157:2

Clamp Low hold N161:2

Clamp Decompress N165:2

Clamp Open N169:2

Notice that the link profile bit pattern is the same pattern found in
B101 (permissive block).

Injection Phase Link Pattern Table

Injection | 0000 0000 0000 0001

Pack | 0000 0000 0000 0010

Hold | 0000 0000 0000 0100
Pre-Decompress | 0000 0000 0000 1000
Plastication | 0000 0000 0001 0000

Profile Link Pattern

Post-Decompress

Close

LPMP
Tonnage
Low Hold
Decompress
Open

Eject Forward
Eject Retract
Eject Tip Stroke

0000 0000 0010 0000

Clamp Phase Link Pattern Table

0000 0000 0000 0001

0000 0000 0000 0010

0000 0000 0000 0100

0000 0000 0000 1000

0000 0000 0001 0000

0000 0000 0010 0000

Ejector Phase Link Pattern Table

0000 0000 0000 0001

0000 0000 0000 0010

0000 0000 0000 0100
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Example: Profile Linking
N109:0 LI‘J'EC“.O” To link the injection profile to the pack profile and the pack
etpoint Block . . .
N1001 profile to the hold profile, do this:
' — The link profile ) _
N109:2 Eiatlcgali’g;msswei \t,;,]ord points to . Set N109:0/8 = 1.
(B10L:1/2) bitepg?trgfz'fvﬁ]e Thig er?ab'les profile linking for the injection profilg; the injection
next block to be profile is linked to the pack profile. Note that this is the default
executed (in this out-of-the-box configuration for Pro-Set 200.
N113:0 | Pack Setpoint L Case, the pack
Block block) . Place the permissive bit pattern for the pack profile in the link
N113:1 L e : . . .
_ The link profile profile identification word in the injection setpoint block:
N113:2 E'tt)'g F:tefmlsswe word points to
It Fattern ieqj . -
R101:1/2 the permissive N109:02 | =0000 0000 0000 0010
(BL01172) | | it pattern of
the next block /
to be executed
| Hold Setpoint || (in this case, The link profile word in the injection
NII7:0 | Biock the hold block). setpoint block contains the
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The permissive
blocks and bit
patterns are
located in B101.

permissive bit pattern for the pack
profile.

. Set N113:0/8 = 1.

This enables profile linking for the pack profile; the pack profile
is linked to the hold profile. Note that this is the default
out-of-the-box configuration for Pro-Set 200.

. Place the permissive bit pattern for the hold profile in the link

profile identification word in the back setpoint block:

N113:02 = 0000 0000 0000 0100

P

The link profile word in the pack
setpoint block contains the
permissive bit pattern for the hold
profile.
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Link Profile | GO to Frefile Mumber [ Setting Link Profile Identification

Use this field to specify the profile that you want to link to. In order
to use this field, enable profile linking (set bit 8 in configuration
word 0). For information about enabling profile linking, see page
8-14.

ATTENTION: You can only link profiles in the same
phase. For example, you can link the pack profile to the
hold profile since both of these profiles are in the
injection phase. However, you can not link the hold
profile to the clamp open profile because these two
profiles are in different phases.

To: — 1+
o
! )
)
i
o

=

enable linking enter 1 to link to injection

enter 2 to link to pack

enter 4 to link to hold

enter 8 to link to pre-decompress
enter 16 to link to plastication

enter 32 to link to post-decompress
enter 1 to link to clamp close

enter 2 to link to clamp LPMP

enter 4 to link to clamp tonnage
enter 8 to link to clamp low low hold
enter 16 to link to clamp decompress
enter 32 to link to clamp open
enter 1 to link to ejector forward
enter 2 to link to ejector retract
enter 4 to link to ejector tip stroke
disable linking enter 0 ] enter 0

Suspend Profile [» iE ot Position @R Using the Suspend Profile at Position

Use this field to enable or disable the suspend profile capability. If
this capability is enabled, you can stop the phase at the position
defined in configuration word 3 of the setpoint block. You can enter
the interrupt profile position setpoint in the configuration screen.

To- I+

Word 0 of the Setpoint Block : —

0000 OO%O 0000 0000

bit 9 enable the interrupt profile capability sethit9=1 select [ N
disable the interrupt profile capability ~ sethit9=0 select | INEH

000000
DDHDDDD
ULmoo

55555
I I+
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Suspend Frofile DA 2t Fosition [B¥F  Setting the Suspend Profile Position
The suspend profile position:

* stops the motion of the a phase. During the period of time when
the movement of the phase is stopped, you can perform special
operations, such as setting cores.

e is used in conjunction with the resume bits to restart the motion
of the phase.

* ramps to end of profile setpoints (words 16 and 17 of setpoint
block)

You must enable the suspend profile position.

suspend (i.e., stop) the profile segment ~ sethit9=1 S Yes |
that is being executed at the suspend
position in word 3 of the setpoint block
execute the profile without interruption sethit9=0 select | NP
Example: Suspend Profile Position
You can:
1. Move the clamp from the full open
position to 23.4 inches. Moving Stationary
2. Stop. Platen Platen
3. Perform a special core sequence.
4. Resume movement to the full
close position.

full open 23.40in  full close

The clamp open setpoint block (located in N169:0) contains the
following information:

Clamp Open Setpoint Block
N169:0 | Configuration word 0 = 0000 0010 0000 0000

N169:3 | Suspend Profile Position = 2340

The resume bit in this example looks like this:

During the close sequence, but BEFORE the clamp
actually stops, the resume bit, located in the dynamic

phase permit block (B101), looks like this: B101:5/2 ‘ 0000 0000 0000 0000 ‘
AFTER your core sequence has been executed, the '

bit, located in the the d ic ph it
resume bi ocaledn th th dynamic phase pemit____ g11.55 | 0000 0000 0000 0100 |
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> You can selectively suspend the motion of a phase by using the
resume bit. For instance, if you want the phase to stop if some event
did not occur but wanted the phase to continue if the event did occur,
program the resume bit off until the event occurs. If the event occurs
before reaching the suspend profile position, turn the resume bit on
and the phase will not stop at the interrupt position but will
continue moving.

Direction of Frofile Fosivion | EEEIEEEE  Selecting the Direction of the Profile Position

Use this field to tell the SLC 5/04P processor whether to expect an
increasing position profile or a decreasing position profile. For
example, the injection profile is a decreasing position profile because
the profile begins at a larger injection position and moves towards
the injection zero point. The plastication profile is an increasing
position profile because as the screw rotates, the position increases
until shot size is reached. The following table shows typical

position values.

Profile: Expected Position Profile: Expected Position
Value: Value:

Injection decreasing Tonnage decreasing

Pack decreasing Low Hold decreasing

Hold decreasing Decompress increasing
Pre-Decompress  increasing Clamp Open increasing
Plastication increasing Ejector Forward increasing
Post-Decompress  increasing Ejector Tip Stroke  decreasing

Clamp Close decreasing Eject Retract decreasing

Clamp LPMP decreasing

To select the direction of the profile position, do one of

the following:
Word 0 of the Setpoint Block To tell the SLC 5/04P —
0000 0100 0000 0000 processor to expect an: ] B
bit 10 increasing position profile set hit 10 =0 Sl Increase |
decreasing position profile sethit10=1 SN Decrease |
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Configuring Primary
Controller Variables

until
you see

Temperatures

Use Learned or %CUMax DL =arned|

Word 0 of the Setpoint Block

0000 0000 000% 0000

bit 4
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f |Ha Frofile Selected | \

Uze Learned or HCUMan |Velocity | | [HEEIREE
If Frezsure FProfile then:

Learp_F5I during FProfile ar

Hze PS5 learned during ”W
Dezadhead

If Velocity Frofile then:

Fun PSI az” XCUMAR or Use (DD adhead |
F5I Learned during Deadhead

Fress FE to Advance to Hedt Sereen

From this screen, you can: See page:
select learned or %CV Max 8-20
select the pressure value source for pressure profile 8-21
select the pressure value source for velocity profile 8-22

Selecting Learned or %CV Max

Use this field to define if the SLC 5/04P processor uses the learned
value or %CV Max (interpolated open loop value) to control primary

variable (depends on which selection you made for profile type).

To select: : ‘
IS o
o
I :::
HEE84 ==
learned value sethit4=0 SAVEIY Learned |
This option tells the SLC 5/04P processor to use the special ERC2
algorithm during the profile. We recommend that you select this
option (set this bit to zero or select Learned ).
%CV max sethit4=1 select |[ p BV
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Lf Pregzure Frofils then Selecting a Pressure Value Source for Pressure Profiles
PEEE L IR T o 9
[SE] F-]

Use this field when you are running a pressure profile in automatic
control mode (the profile is set fato on page 8-8).

The SLC 5/04P processor allows you to select a method of pressure
control. The SLC 5/04P processor has the ability to:

* learn or adapt the pressure during the current profile
e or apply the learned dead headed pressure

Word 0 of the Setpoint Block To have ERC2 learn ——
0000 0000 OO%O 0000  pressure during: ] O
bit 5 deadheaded conditions sethit5=1 I deadhead

This is the preferred method if there is any motion
during the profile (e.g., plastication).

the performance of this profile  sethit5=0 select [ [EEE
This is the preferred method if there is no motion
during the profile (e.g., clamp tonnage).
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é‘gj ”Eglfcgy.,_ggﬁgglgrtagg= oz Selecting a Pressure Value Source for Velocity Profiles
]

n
I arned during Deadhead

Use this selector for velocity profiles to determine how the pressure
output will be calculated.

Word 0 of the Setpoint Block

To control the pressure valve ¢ —
0000 0000 0100 000Q basedon: g==
EEESsESE

bit 6 the values learned during the sethit0=1 MY Deadheaded

deadheaded condition

If you are running a velocity profile, and you want the
pressure valve to be set to a value that was derived by
Pro-Set 200 during a deadheaded profile, then set the
selector to this option. The SLC 5/04P processor
applies a voltage to the pressure valve that reflects
what the processor has learned during a

deadheaded profile.

%CV Max sethit0=0 select |[ > EGYVEY

If you are running a velocity profile, and you want the
pressure valve set based on the min/max settings you
have defined, then set the selector to this option. The
output to the pressure valve will be based on the %CV
Max curve.

3000 ps

If you defined 3000 psi
as the max pressure at | 1500 psi | —
+10 VDC, and you

request 1500 psi, the

|
SLC 5/04P processor Opsi 2 ‘Q o
outputs +5 VDC. S e S
Py o o
+ =~
n
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Making and Recording In the following tables, we show you system default values for each
Your Selections field in each phase. We also provide blank tables so you can record
your machine selections for reference.

Injection Phase (Defaults)

Selector: Injection: Pack: Hold: Pre-Decomp: | Plasticate: Post-Decomp:
Profile Off /On On On On On On On

Active profile is Velocity ~ / psi Velocity ‘ psi psi Velocity psi Velocity
Profile in Auto or Manual

Ramps Off /On On " On On On On On

Ramps coordinated No No No No No No
No/Yes

Link to another profile Yes Yes No No No No
No/Yes

Suspend profile No/ Yes No No No No No No
Direction of profile : Decrease Decrease Decrease Increase Increase Increase
Decrease /Increase

Use Learned/  %CV Maxon Learned Learned Learned Learned Learned Learned
primary controlled variable

If psi is selected variable then Learn Learn Learn Learn Deadhead Learn
Learn psi [ use Deadhead

If velocity is selected variable then *%CV Max *%CV Max *%CV Max | *%CV Max *%CV Max *%CV Max
Run psi as %CV Max [/ Use

Deadhead psi

* These files are initially set to %CV Max for machine setup purposes. After the machine has been jogged and run in a %CV Max, you may want to
run the profiles using ERC2
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Injection Phase (Your Selections)

Selector:

Injection:

Pack:

Hold:

Pre-Decomp:

Plasticate:

Post-Decomp:

Profile Off / On

Active profile is Velocity ~ / psi

Profile in Auto or Manual

Ramps Off /On

Ramps coordinated
No/Yes

Link to another profile
No/Yes

Suspend profile No/ Yes

Direction of profile :
Decrease /Increase

Use Learned /  9%CV Maxon
primary controlled variable

If psi is selected variable then
Learn psi [ use Deadhead

If velocity is selected variable then
Run psi as %CV Max [ Use
Deadhead psi
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Clamp Phase (Defaults)

Selector: Clamp Close: | Clamp LPMP: | Tonnage: Low Hold: Decompress: | Clamp Open:
Profile Off /On On On On On On On
Active profile is Velocity  / psi Velocity ‘ psi psi psi psi Velocity

Profile in Auto or Manual

Ramps Off /On On On On On On On
Ramps coordinated No No No No No No
No/Yes

Link to another profile Yes Yes No No No No
No/Yes

Suspend profile No/ Yes No* No* No No No No*
(*controlled by core programming)

Direction of profile : Decrease Decrease Decrease Decrease Increase Increase
Decrease /Increase

Use Leaned / %CV Maxon Learned Learned Learned Learned Learned Learned
primary controlled variable

If psi is selected variable then Learn Deadhead Learn Learn Learn Learn
Learn psi [ use Deadhead

If velocity is selected variable then %CV Max %CV Max % CV Max | % CV Max %CV Max %CV Max

Run psi as %CV Max [/ Use
Deadhead psi

Publication 6500-UM001A-US-P — November 1999



8-26 Configuring Pro-Set 200 Profiles

Clamp Phase (Your Selections)

Selector

Clamp Close: | Clamp LPMP: | Tonnage: Low Hold:

Decompress:

Clamp Open:

Profile Off / On

Active profile is Velocity / psi

Profile in Auto or Manual

Ramps Off /On

Ramps coordinated
No/Yes

Link to another profile
No/Yes

Suspend profile No/ Yes

Direction of profile :
Decrease /Increase

Use Learned /  %CV Maxon
primary controlled variable

If psi is selected variable then
Learn psi [ use Deadhead

If velocity is selected variable then
Run psi as %CV Max [ Use

Deadhead psi
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Eject Phase (Defaults)
Selector: Eject Forward: Eject Retract: Eject Tip Stroke:
Profile Off /On Velocity Velocity Velocity
Active profile is Velocity / psi ' On On On
Profile in Auto or Manual Manual Manual Manual
Ramps Off /On On On On
Ramps coordinated No No No
No/Yes
Link to another profile No No No
No/Yes
Suspend profile No/ Yes No No No
Direction of profile : Increase Decrease Decrease
Decrease /Increase
Use Learned /  %CV Maxon primary controlled | Learned Learned Learned
variable
If psi is selected variable then Learn psi /use Learn Learn Learn
Deadhead
If velocity is selected variable then Run psi as %CV Max %CV Max %CV Max
%CV Max/ Use Deadhead psi

Eject Phase (Your Selections)
Selector: Eject Forward: Eject Retract: Eject Tip Stroke:

Profile Off /On

Active profile is Velocity / psi

Profile in Auto or Manual

Ramps Off /On

Ramps coordinated
No/Yes

Link to another profile
No/Yes

Suspend profile No/ Yes

Direction of profile :
Decrease /lIncrease

Use Learned /  %CV Maxon primary controlled
variable

If psi is selected variable then Learn psi [ use
Deadhead

If velocity is selected variable then Run psi as
%CV Max/ Use Deadhead psi
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Setting Ramp Rates
Once you have completed configuring your profiles, you may set up
ramp rates. To go to a profile’s ramp rate setup screen, press the
function key of the profile ramp rate you want to configure. We show
the injection ramp rate screen for reference.
F1 until
For clamp 2] ,xquge?“/ Injection Ramp Rates
press —
Clamp Close 5 4 3 1
For other profiles, ?ﬁggg EEI (248 | [oks | |[of#] | Ew/@
press F2 through F5 O Ul
: Toicood  [(ORE]ITERE] |[(ofE] |[EFE] -3
—~ Fg) Unti Acc
For ejectors [@7 yusee | Prazz |[EFEEEH [[OHEER || [OFEE | |[OFEEH |||E£#JHH@
press Ejectors P51-Sec
Dec
Press |[O#EEH {[OFEEE | |[O80E | |[OFEEE || Q44 |
P51~ Sec /
Enter these configuration values for each segment on each ramp rates
screen.
> Enter a zero to step immediately to the new setpoint in this segment.
In this field: Do this:

Enter the ramp rate for increasing velocity setpoints.

For example, if the previous segment velocity setpoint is 5.00 in/sec and this segment
velocity setpoint is 10.00 in/sec, and you want to ramp from 5.00 in/sec to 10.00 in/sec over
one second, then enter 5.00 in/sec?.

Range: 0 - 327 in/sec/sec

Enter the ramp rate for decreasing velocity setpoints.

For example, if the previous segment velocity setpoint is 10.00 in/sec and this segment
velocity setpoint is 5.00 in/sec, and you want to ramp from 5.00 in/sec to 10.00 in/sec over
one second, then enter 5.00 in/sec?.

Range: 0 - 327 in/sec/sec

Enter the ramp rate for increasing pressure setpoints.

For example, if the pressure setpoint in the previous segment is 1000 psi and the setpoint in
this segment is 200 psi, and you want to reach the new setpoint in two seconds, enter 400
psi/sec.

Range: 0 - 32767

Enter the ramp rate for decreasing pressure setpoints.

For example, if the previous segment psi setpoint is 1000 and this segment's psi setpoint is
0 psi, and you want the ramp to take 0.5 second, enter 2000 psi/sec.

Range: 0 — 32767
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Configuring Deviation

Alarm Limits

Press

(4
v

Cores

F7

until
you see

00 000 00

K Deviation Alarm Limits \

eloeity P51
Deviation Deviation
F Cw P Cw

Clamp Small | LIFE] | 7 ] (13T (19 FHRE]
Larae (2 3] [0 JH8H | [14HH ]| 204

Inject Small @-## | ®###| ®##| @###|
Large |4 E] [10HFF] (16HH] |22FHE]

Eject Small (STHE](ILEEE] |171FF] |23FFFE]
Larae |67 9 | (120 (18R] [24H8E]

-

The deviation alarm limits screens allows you to set up small and
large deviations for clamp, injection, and ejection pressure and
velocity. Refer to Appendix A for details regarding deviations.

Enter these configuration values.

In this field: | Do this:
1 Enter the clamp velocity small deviation PV in a range from 0 to 99.99
2 Enter the clamp velocity large deviation PV in a range from 0 to 99.99
3 Enter the injection velocity small deviation PV in a range from 0 to 99.99
4 Enter the injection velocity large deviation PV in a range from 0 to 99.99
5 Enter the ejection velocity small deviation PV in a range from 0 to 99.99
6 Enter the ejection velocity large deviation PV in a range from 0 to 99.99
7 Enter the clamp velocity small deviation CV in a range from 0 to 32767
8 Enter the clamp velocity large deviation CV in a range from 0 to 32767
9 Enter the clamp velocity small deviation CV in a range from 0 to 32767
10 Enter the injection velocity small deviation CV in a range from 0 to 32767
1 Enter the injection velocity large deviation CV in a range from 0 to 32767
12 Enter the ejection velocity small deviation CV in a range from 0 to 32767
13 Enter the clamp psi small deviation PV in a range from 0 to 3000
14 Enter the clamp psi large deviation PV in a range from 0 to 3000
15 Enter the injection psi small deviation PV in a range from 0 to 3000
16 Enter the injection psi large deviation PV in a range from 0 to 3000
17 Enter the ejection psi small deviation PV in a range from 0 to 3000
18 Enter the ejection psi large deviation PV in a range from 0 to 3000
19 Enter the clamp psi small deviation CV in a range from 0 to 32767
20 Enter the clamp psi large deviation CV in a range from 0 to 32767
21 Enter the injection psi small deviation CV in a range from 0 to 32767
22 Enter the injection psi large deviation CV in a range from 0 to 32767
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In this field: | Do this:

23 Enter the ejection psi small deviation CV in a range from 0 to 32767
24 Enter the ejection psi large deviation CV in a range from 0 to 32767
What's Next? In the next chapter, we discuss BTMs.
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Chapter 9

Using Barrel Temperature
Modules (BTM)

What’s in This chapter explains the Barrel Temperature modaks-BTM).
This Chapter? You use the Barrel Temperature module to control the temperature of
the barrel of the injection molding machine.

s For more information about the1746-BTM module, see the Barrel

_—‘ ' Temperature Control Module user manual, publication
| number 1746-6.10.
P
Placing the BTM in the I/0 The following shows the Barrel Temperature modules located in
Chassis slots 5 and 6 in a Pro-Set 200 system.
slot 5
slot 6
)\
e T e e N
- --":_'_E_EE,,_ - - #.:.'!252 :.“’2.%2 %%% %g\ Typical chassis configurations
\ have 10 and 13 slots. However,
© o \\ other variations may be required
\
\
N\
N
N\
* 1746-BTM Discrete I/0 \
SLC-5/04P Modules (ac, dc, relay)
Processor

The above figure also shows a discrete output module, which is used
in conjunction with the BTM. The discrete output module is used to
drive the heater contactors. You need up to eight outputs from a
discrete output module for each BTM, which depends on if you have
heat only, or heat/cool zones. Heat only will require four outputs, and
heat/cool will require eight outputs. You can use any type of discrete
output module and can place the discrete output module in any slot
in the range of 7-30.
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If your Pro-Set 200 system uses more than 30 slots of /O and you
need to add BTM, put the BTM in another rack with its own
processor. We show an example of this configuration in the
following two figures:

Figure 9.1 Communicating over DH485 Link

SLC 5/04P
Processor
0 @ O 8 8
EHE T IGIRTE: e BEEEIE IR
I
L oEEE——
0
DH 485 Link
O
BEEEE I
I
i

\ SLC 5/02 or SLC 5/03 processor communicating
to the SLC 5/04P processor using a DH485 link

Figure 9.2 Communicating over DH+™ Link

SLC 5/04P
Processor

# 0) 8 8] 8 0 &)
~Eilm Em 7T | 86 e e BEIE I G

1

O o—

i

DH+ Link
O 8

R R T

1

i

\ SLC 5/04 processor communicating to the SLC 5/04P
processor using a DH+ link or RS-232 link

ATTENTION: Donot put the BTM in a remote rack
with a 1747-ASB adapter. The 1747-ASB adapter will
not support the large M file transfers required by the
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Wiring Considerations

Changing BTM
Module Locations in
the 1/0 Chassis

Thermocouple inputs are highly susceptible to electrical noise due to
the small signal amplitudes (microv6i@). Most applications

require that the processor and I/O chassis be installed in an industrial
enclosure to reduce the effects of electrical interference. Consider
the following conditions when selecting a slot location for the

module. Position the module away from other modules that:

* connect to sources of electrical noise such as relays, and AC
motor drives

e generate significant heat, such as 32-point I/0O modules

Follow these guidelines to wire your input signal cables:

e To limit the pickup of electrical noise, keep thermocouple and
millivolt signal wires as far as from power and load lines as
possible.

e For high immunity to electrical noise, use Alpha 5121 (shielded,
twisted pair) or equivalent wire for millivolt sensors; or use
shielded, twisted pair thermocouple extension lead wire specified
by the thermocouple manufacturer. Using the incorrect type of
thermocouple extension wire or not following the correct polarity
may cause invalid readings.

e Ground the shield drain wire at only one end of the cable. The
preferred location is at the 1/0 chassis ground. (Refer to IEEE
Std. 518, Section 6.4.2.7 or contact your sensor manufacturer for
additional details.)

* Keep all unshielded wires as short as possible.

* Tighten screw terminals with care. Excessive tightening can strip
a screw.

* The open-circuit detector generates approximately 20
nano-amperes into the thermocouple cable. A total lead
resistance of 25 ohms (12.5 one-way) will produce\0.6f
error.

* Follow system grounding and wiring guidelines found in your
SLC 500 Installation and Operation Manual

The ladder logic supplied with Pro-Set 200 is designed to
accommodate BTM, refer to chapter 6, “Customizing Your System.”

Publication 6500-UM001A-US-P — November 1999



9-4 Using Barrel Temperature Modules (BTM)

BTM Ladder Logic and
Data Tables

Configuring the BTM
for Use

F6 until
Press [Eﬁ you see
Ejectors

\ Fress FE to Advance Soreen J
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The ladder logic which controls the BTM is located in files 94, 95,

96, 97, 98, and 99. You can remove files 95 and 98 and update files
96 and 99 if you have only one BTM. If you have more than 8
temperature loops, you will need to expand the ladder logic to
support the new BTMs. You will also need to modify the mold part
storage logic contained in file 92 to accommodate the additional
BTM recipe storage requirements.

Follow this procedure to configure the BTM to control temperature
loops.

Creating a New Mold Recipe

If you are not restoring a previously run mold, you need to configure
all temperature zones.

Follow the steps outlined in the following tables to configure
temperature zones.

If at any time you do not understand a configuration parameter, refer
to the 1746 BTM User Manual.

| Mo Zone Selected |

Select Another Zone And Channel to
Confiagure

D;eratwn Complete
Ml Configquration Download
M8 Auto Tune EBlock Download
r'1 Gains Elc--:k Dc-wn]-:-ad
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Use this field: To:

1 View the zone number you have selected.

Select the zone that you want to configure. For one BTM you can choose zones 1 through 4
(1 through 8 for two BTM modules). No Zone Selected is the default.

1. Cursor to this field by using the left and right arrow keys:
3. Select a number by pressing the up and down arrow keys:

Press the enter key when you reach the correct number.

5. Press [F6] to go to the remaining configuration screens.

~

Select the appropriate download or upload. Choose from the following:

M1 Configuration Download

MO Auto Tune Block Download

MO Gains Block Download

MO Auto Tune Block Upload

3 MO Gains Block Upload

1. Cursor to this field by using the left and right arrow keys:

3. Select a number by pressing the up and down arrow keys:
4. Press the enter key when you reach the correct selection. When an operation

upload or download is complete, “Operation Complete” is highlighted.
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Press DESZ]NFG / | Mo Zone Selected

Ejectors

Autao Tuning
Famping

| Aute Tuning
-~'T?mFﬁFEfﬁFE'DﬁiE;ﬂ#ﬂflﬂﬂﬂﬂ’ﬂﬂﬂl

TR

B ——

Output Image Confioguration Bits

[» NFERYEN
[» HFERYEN
>

\\\‘ Presz FE to Advance Screen

~

J

Use this field: To:

1 View the currently selected zone.

1.
2 2

3.

Select enable or disable auto tuning.

Cursor to this field by using the left and right arrow keys:
Make your selection by pressing the up and down arrow keys:

Press the enter key when you reach the correct selection.

Select enable or disable ramping.

1. Cursor to this field by using the left and right arrow keys:

3 2. Make your selection by pressing the up and down arrow keys:

3. Press the enter key when you reach the correct selection.

Select degrees Fahrenheit (°F) or Celsius (°C).
1. Cursor to this field by using the left and right arrow keys:

2. Select a position by pressing the up and down arrow keys:
3. Press the enter key when you reach the correct selection.
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=~ until
Press | [15]] Fe,vpﬁ?,¢//, | Mo Zone Selected | <\\\

Ejectors

Ml FIle Confiquration Bits

o Operation Made D ER EX
Input Type DEDEDEDET |
Hlarm Enabled 3
T-C Break Confis,
Autotune Gains

Loop Zone Select

S

Use this field:

\\\» Fress FE to Advance Screen <///
To:

1

View the currently selected zone.

Select the operating mode.
Choose from: 00 monitor only
01 PID loop control (no control action, no alarms set)
10 disable (loop is off, no temperature reported, no alarms set)

1. Cursor to this field by using the left and right arrow keys:
2 Make your selection by pressing the up and down arrow keys:

3. Press the enter key when you reach the correct selection.

Select the thermocouple type.
Choose from: 0000 type J
0001 type K
1. Cursor to this field by using the left and right arrow keys:

2 Make your selection by pressing the up and down arrow keys:
3. Press the enter key when you reach the correct selection.

Enable or disable alarming for this zone..
1. Cursor to this field by using the left and right arrow keys:

2 Make your selection by pressing the up and down arrow keys.
3. Press the enter key when you reach the correct selection.

Select the action to take on thermocouple break.

Choose from: 00 disable loop control and set CV to zero
01 set the output to the forced CV value on thermocouple break
10 set output to the manual mode CV value

1. Cursor to this field by using the left and right arrow keys:
2 Make your selection by pressing the up and down arrow keys:

3. Press the enter key when you reach the correct selection.
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Use this field: To:
Select the auto tune gains you want to use.
Choose from: 00 low gains
01 medium gains
10 high gains
11 very high gains
6 We recommend that you first select low gains, test, then change gain settings if necessary.
1. Cursor to this field by using the left and right arrow keys:
2 Make your selection by pressing the up and down arrow keys:
3. Press the enter key when you reach the correct selection.
Select inner or outer zones.
1. Cursor to this field by using the left and right arrow keys:
7

2 Make your selection by pressing the up and down arrow keys:
3. Press the enter key Qﬂ when you reach the correct selection.
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9-9

until
N
Press DEZ] F6 | you see K

~

| Mo Zone Selected |
Ejectors ) ) :
<:>/// Ml File Configuration MWords //<:>
High CU Limit IEEEERES: //<:>
Low CU Limit IEEEENE AR
Forced CU Ualue OM T<C Break R EE] (4
Heat Min On Time | # ] (5)
Heat TPO Period |[GH# . ## \\<:>
\\\ Fress FE to Adwvance Screen ///
Use this field: To:
1 View the currently selected zone.
View and modify the high CV limit in a range of =100.00 to 100.00.
1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:
2 The scratch pad appears:
Enter value [ XXX.XX |
(-100.00 to -
100.00)
3. Enter a value between -100.00 and 100.00.
View and modify the low CV limit in a range of —100.00 to 100.00.
1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:
The scratch pad appears:
3
Enter value -
(-100.00 to
100.00)
3. Enter a value between -100.00 and 100.00.
View and modify the forced CV on thermocouple break in a range of —100.00 to 100.00.
1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:
4 The scratch pad appears:

Enter value

(~100.00 to
100.00)

3. Enter a value between —100.00 and 100.00
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Use this field: To:

View and modify the minimum heat TPO on time in a range of 0 — 100 seconds..

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

5 The scratch pad appears:

Enter value XXX

(0 to 100)

3. Enter avalue in a range of 0 to 100 seconds.

View and modify the total heat TPO on time in a range of 0 — 100 seconds.

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

6 The scratch pad appears:

Enter value XXX
(0 to 100)

3. Enter a value in a range of of 0 to 100 seconds.
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9-11

until
En
Press HEZZ] F6 | you see /

Ejectors

| Mo Zone Selected |
<:>//// M1 File Configuration Words
Cool Min On Time |[o## &£
Cool TPO Period |[o## & |
FU Alarm Rate |[EH#HE F |
Low Temperature Alarm Value |ICEEIT AR
High Temperature Alarm WUalue |[SH##E # |
Low Dewiation Alarm Walue |[CH##E . #
High Dewiation Alarm Walue |[EH#HE . #

\\\ Fress FE to Advance Screen ///

~

e @ @

Use this field:

To:

1

View the currently selected zone.

View and modify the minimum cool TPO on time in a range of 0 — 100
seconds..

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

The scratch pad appears:

Enter value XXX
(0 to 100)

3. Enter a value in arange of 0 to 100 seconds.

View and modify the total cool TPO on time in a range of 0 — 100 seconds.

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

The scratch pad appears:

Enter value XXX
(0 to 100)

3. Enter avalue in a range of of 0 to 100 seconds.

View and modify the value of the PV rate alarm in a range from —-3276.8 to 3276.7° This alarm is set if the
PV deviates from the value specified here.

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

The scratch pad appears:
Enter value

XXXX X
(-3276.8 to
3276.7)
3. Enter avalue in a range of -3276.8 to 3276.7 °.
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Use this field: To:

View and modify the low temperature alarm value.

If: Then:

the PV falls below this value an alarm is set in the discrete output table,
and an alarm banner appears

this alarm condition is present, you cannot select semi-automatic or automatic mode
and injection unit is turned on

5 the unit is on and in manual mode you cannot select injection forward, retract, or screw rotate

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

The scratch pad appears:

Enter value
(-3276.8 to

2376.7)

3. Enter avalue in a range of -3276.8 to 3276.7.

View and modify the high temperature alarm value. If the PV exceeds this value, the loop is disabled and
turned off.

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

6 The scratch pad appears:
Enter value
(-3276.8 to
2376.7)

3. Enter a value in a range of -3276.8 to 3276.7.

View and modify the low deviation alarm value.

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

7 The scratch pad appears:
Enter value XXXX.X
Caroato XXX
2376.7)

3. Enter avalue in a range of -3276.8 to 3276.7.

View and modify the high deviation alarm value.
1. Cursor to this field by using the left and right arrow keys:

2. Press the enter key:

8 The scratch pad appears:
Enter value -
(-3276.8 to
2376.7)

3. Enter avalue in a range of -3276.8 to 3276.7 .

Publication 6500-UM001A-US-P — November 1999



Using Barrel Temperature Modules (BTM)
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Press

Ejectors

until
N F6 /
H%ﬁ Jousee,, | Mo Zone Selected

Ml File Configuration lWords

~

|

C:y//// Temperature Alarm Dead Band
Thermal Intearity Temperature Chanae |[B## ]

Thermal [ntegrity Feriod In Minutes
Set-Point Ramp Fate

|[5%# |
(=3

gOo®

\\\» Fresz FE to Advance Screen ///
Use this field: To:
1 View the currently selected zone.
View and modify the temperature alarm deadband.
1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:
2 The scratch pad appears:
Enter value XXX
(1 to 10.0)
3. Enteravalue in arange of 1 to 10.0.
View and modify the thermal integrity temperature change value . The
thermal integrity measures the change in temperature over a
specified period (this period is called the thermal integrity period,
which is when the loop is in auto mode at 100% output). If this
condition exists, an alarm banner appears.
1. Cursor to this field by using the left and right arrow keys:
3

2. Press the enter key:

The scratch pad appears:

Enter value XXX
(1 to 100)

3. Enter a value in a range of 1to 100.

Publication 6500-UM001A-US-P — November 1999



9-14

Using Barrel Temperature Modules (BTM)

Use this field:

To:

View the thermal integrity period in minutes. The thermal integrity period is the time you
specify to measure temperature change (described in item 7).

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

The scratch pad appears:

Enter value
(1 to 100)

3. Enter avalue in arange of 1 to 100.

View the rate at which temperatures are ramped in °/minute.

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

The scratch pad appears:
XXX

Enter value
(1 to 100)

3. Enter avalue in arange of 1 to 100.

Press

Ejectors

6 until
you see |

HEZ'Z]NF

Mo Zane Selected

MEA Auto Tune Bloclk

Heat Gain
Heat Time
Heat Oead
Coaol Gain
Cool Time
Cool Dead

Frogess
Frocess
Froceszs
Frocess
Frocess
Frocess

N

Constant
Time

Constant
Time

Freszs FE tao Adwance Screen

~

BH#  #+
BHH#E &
BHH#E . E
B4 HE
B F
G H

J

ddeobe

Use this field: To:
1 View the currently selected zone.
2—7 View the values returned by the auto tune/gain block after a successful auto tune was performed.
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until
—
Press Dizﬁ F6 | you see / ‘

Ejectors

Mo Zone Selected

)

MA FPIO Gains Block

Heat Proportional Gain
Heat Integaral Gailn
Heat Derivative Gain
Coal Proportional Gain
Coal Intearal Cain
Coal Derivative Gain

Freszz FE to Advance Screen

(4, deidt |
(8 #k5 ||
[EEEENENY
(5% ##E |
[CREEIIAR
[CLEEEFCAR

J

bbodbh

RS

Use this field:

1

View the currently selected zone.

View and modify the proportional gain value for the heat loop.

1. Cursor to this field by using the left and right arrow keys:

2. Press the enter key:

The scratch pad appears:

XX XXX
Enter value

(0 to 32.767)

3. Enter avalue in arange of 0 to 32.767.

View and modify the integral gain value for the heat loop.

1. Cursor to this field by using the left and right arrow keys:

2. Press the enter key:

The scratch pad appears:

Enter value

(0 t0 3.2767)

3. Enter avalue in arange of 0 to 3.2767.

View and modify the derivative gain value for the heat loop.

1. Cursor to this field by using the left and right arrow keys:

2. Press the enter key:

The scratch pad appears:

Enter value

(0 to 3276.7)

3. Enter avalue in arange of 0 to 3276.7.
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Use this field: To:

View and modify the proportional gain value for the cool loop.
1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

5 The scratch pad appears:

Enter value
(0 to 32.767)

XX XXX

3. Enter avalue in arange of 0 to 32.767.

View and modify the integral gain value for the cool loop.

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

6 The scratch pad appears:

(0 t0 3.2767)

Enter value

3. Enter avalue in arange of 0 to 3.2767.

View and modify the derivative gain value for the cool loop.

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

7 The scratch pad appears:

(0'to 3276.7)

Enter value| XXXX.X |

3. Enter a value in a range of 0 to 3276.7.
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When you press F6 from this screen you will return to the screen on
page 9- 6. Press F5 to save the zone you just configured, and then
select another to configure. Repeat this process until all zones are
configured.

Once all zones have been configured, select M1 Configuration
download and press enter. This sends the configuration data to the
BTM modules.

If at any time you change any configuration data you must
re—download the M1 Configuration file for the changes to take
effect.

Creating a New Mold Recipe Based on an Existing Recipe

You can create a new mold recipe by using a previously created
recipe as a template. First you must restore the mold recipe you want
to modify. Then you need only to change the recipe parameters that
you need modified. Finally, you must save the active recipe as an
recipe number other than the original restored recipe.
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Restoring a Previously Run Mold Recipe

In order for the previously run recipe to become active, you must
first restore it.

Press the [F9] function key to access the mold/part storage screen.

f Mold Part Starage \

<
Part Storage M# iz Active

Press

M e EEEE R
Letter Selection and Position

\W\r

-EI'-.-'E' t]'-.-'E' GlF'
Save Hetive Fecipe Hs Selected Eecipe

@A( Machine Stopped Restore Enabled J

Use this field: To:

1 View which recipe number Pro-Set 200 is currently using.

Select a recipe for which you want to configure the BTM..
1. Cursor to this field by using the left and right arrow keys:

2. Press the enter key:

2 The scratch pad appears:

Enter value

(1to5)

3. Enter a recipe number between 1 -5 (Pro-Set 200 lets you use up to 5 recipes).

3 View the recipe name of the selected recipe. This field is a display only field; you cannot enter a new name in this field. Use
fields 4 and 5 to enter a new name.

Change the letter selection.
1. Select the letter.

4 2. Cursor to this field by using the left and right arrow keys:
3. Select a letter by pressing the up and down arrow keys:

4. Press the enter key when you reach the correct letter.
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Use this field: To:

Select the position of a letter in the name field.
1. Cursor to this field by using the left and right arrow keys:
2. Select a position by pressing the up and down arrow keys:

3. Press the enter key[_<—— | when you reach the correct position number.

5
This field relates to the following positions on the name display (®):
Hame:
?'EI'EIEI'EI'EIEI'EIEI'EI'EIEI'EIEI'EIEIEIEIEIEI
position 1 position 20
6 Save a mold recipe that you configured or retrieve a previously stored recipe.

Determine whether a restore can be performed.

7 » disabled means the machine is currently running and a restore cannot be performed
* enabled means the machine is not currently running and a restore can be performed.

Auto Tune the BTMs

Once you have configured all the zones and have downloaded the
M1 configuration files to the BTM you are ready to Auto Tune.

Before you Auto Tune, check and ensure that M1 configuration files
you downloaded are valid and free of error. This is accomplish by
using the following screens. If all zones have valid M1 files without
parameter error, you can Auto Tune. If not, refer to the error code in
the BTM manual for corrective action.

When all zones are configured error—free, begin the Auto Tune
process by pressing F1. When the Auto Tune is complete, the Tune
Complete and Tune Successful will report Yes. If Auto Tune is not
successful, refer to the error codes in the BTM manual for corrective

action.
L / Auto Tune )r@
Press Y SR Fi Huto Tuna FZ Hhort Huto Tune
Cores F3 Rezet Error Codes F4 Rezet Auto Tune ———
<:>//// 21 22 23 24
Ualid Mi-File Yes  Yes Yes Yes — |

Farameter Error Ho Mo Mo Mo — |

Tune Complete Yes  MYes  Yez  Yes

Tune Soceessful  Yes  Yes  Yes  Nes —
Error Code B DR GHER O
\\\\ Press F? To Advance Screen \\\t::7
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Use this field: To:
1 Use the [F1] key to auto tune all loops simultaneously (when auto tuning is enabled). The ladder logic driving the BTM auto
tune routine requires that you enable all zones on a module.
2 Use the [F2] key to abort autotuning for all loops that have auto tuning enabled.
3 Use the [F3] key to reset all error codes to zero
4 Use the [F4] key to reset the ladder logic controlling auto tuning (first abort auto tuning with the [F2] key).
Determine whether:
5 o the M1 file is valid
e parameter errors are present
You must have a valid M1 file and no errors present to start auto tuning.
6 Determine that auto tuning is complete for each zone.
7 Determine that auto tuning was successful for each zone.
8 View error codes for each zone. When you have fixed an error, clear the error code by pressing [F3], then download the M1
file. There must be no errors to start auto tuning.
F7| until
Press l'| you see I:“-ltl:l T|.| |'IE' /@
coes | F1 Huto Tune F2 Hbort Huto Tune
F2 Reset Error Codes Fd Reszet Auto Tune ﬂ~@
@] 25 I 2B
@/ Ualid M1-File TYes  Yes  Yes Yes \>@>
Parameter Error Mo Mo Ha Ha
Tune Complete Yoz “Yes ‘ez Yes ‘@
Tune Sugeessful  Yes  Yes  Yes Yes |
Error Code B ORE O DHH :
\ Press F7 Teo Advanee Screen 7
Use this field: To:
1 Use the [F1] key to auto tune all loops simultaneously (when auto tuning is enabled). The ladder logic driving the BTM auto
tune routine requires that you enable all zones on a module.
2 Use the [F2] key to abort autotuning for all loops that have auto tuning enabled.
3 Use the [F3] key to reset all error codes to zero
4 Use the [F4] key to reset the ladder logic controlling auto tuning (first abort auto tuning with the [F2] key).
Use the [F5] key to save configured zones.
Use the [F6] key to return to the zone and channel configuration screen.
Determine whether:
5 o the M1 file is valid
e parameter errors are present
You must have a valid M1 file and no errors present to start auto tuning.
6 Determine that auto tuning is complete for each zone.
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Use this field: To:
7 Determine that auto tuning was successful for each zone.
8 View error codes for each zone. When you have fixed an error, clear the error code by pressing [F3], then download the M1
file. There must be no errors to start auto tuning.

Temperature Zone Control and Monitoring

= until f \
Press = | yousee
@ﬁii Temperature Control

Temperatures 2l 22 EE: 24

Temp F G4 H B4 B ORRaH B O &
CurrSP D B B4 B ORRsH B O &
Run 5P |[DHEEE.H] [OHERE. B [OFRRE 0] [ORREE.9)
Doy + + - +

CU K bk B O OtHet B DR
Man % |[BEE B [OREE 34 ||[OFE8, 40 ] [O88 $H]

Mode Manual Huto Off Off

" [ U )

=) () () o) () () ()

Use this field: To:

1 View the actual temperature for zones 1 - 4.

2 View the current run time or stand by setpoint.

View or modify the run setpoint..

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

The scratch pad appears:

Enter value

(0 to 999.9)

3. Enter avalue in arange of 0 to 999.9°.

View the temperature deviation for each zone.

4 If: Then:

the field shows a plus sign (+) for the zone  the temperature is above the deviation you have established
the field shows a minus sign (=) for the zone the temperature is below the deviation you have established

5 View the % CV output for each zone.
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Use this field:

To:

View or modify the manual % CV output for each zone.

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

The scratch pad appears:

Enter value

(—100.00 to 100.00)

3. Enter avalue in a range of —100.00 to 100.00%.

View the mode selection for each zone (manual, auto, or off).

Enter a mode selection. Choose from manual, auto, or off.

1. Cursor to this field by using the left and right arrow keys:

2 Make your selection by pressing the up and down arrow keys:
3. Press the enter key Qﬁ when you have entered the correct selection.

Press

Temperatures

until
:ES you see
ﬁiz ee s s

N

Temperature Contral \\\\

it 2k ar 28
Temp F OHHHE 8 GHE4H H  OHH4H 4 ORB4H 4
CurpSP O #  Gaidd # Goidd # Oddd 4
Fun 5P ||Ei####.# || B f || O B |||E1#H=##.#|/
Doy + - - |
CU % D 4 O 4 D44 44 D84 #
Man % HEi###.#N (Gt | | Ot 3 | HE###.##| I

Made Manual Off Huto Manual

et | e [} Em ) EmE [ e .

I

POODOO® B

Use this field: To:
1 View the actual temperature for zones 5 - 8.
2 View the current run time or stand by setpoint.
View or modify the run setpoint..
1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:
3 The scratch pad appears:
Enter value -XXXX.X
(0 to 3276.7)
3. Enter avalue in arange of 0 to 3276.7 °.
View the temperature deviation for each zone.
4 If: Then:

the field shows a plus sign (+) for the zone  the temperature is above the deviation you have established
the field shows a minus sign (-) for the zone the temperature is below the deviation you have established
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Use this field: To:

5 View the % CV output for each zone.

View or modify the manual % CV output for each zone.

1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

The scratch pad appears:

6
Enter value XXX XX
(-100.00 to 100.00)
3. Enter avalue in a range of —100.00 to 100.00%.
7 View the mode selection for each zone (manual, auto, or off).
Enter a mode selection. Choose from manual, auto, or off.
1. Cursor to this field by using the left and right arrow keys:
8

2 Make your selection by pressing the up and down arrow keys:
3. Press the enter key Qﬁ when you have entered the correct selection.
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Press

F8
S 5

Temperatures

until f
you see
Stand
SP
Select
Stand

SF
Selaect

N

Temperature Contral

21

£2

23

24

~

By op |[CHEEE.F||[CHERE.F | |[OHERE. B |[CHEEE.E)

i)

| | e
£3 26

|
7

28

By op |[CHEEE.F||[CHERE.¥|[CHERE.E||OHEEELE)

| | T

| .

}

tan

/

De o

Use this field: To:

1 View the setpoint selections for zones 1 - 4.

Select setpoint for zones 1 — 4. Choose run time or stand by.

1. Cursor to this field by using the left and right arrow keys:
2 2 Make your selection by pressing the up and down arrow keys:
3. Press the enter key when you reach the correct selection.

If you change a standby setpoint you must re-download the M1 configuration file for the changes to take place.

3 View the setpoint selections for zones 5 - 8.

Select setpoint zones for zones 5 — 8. Choose run time or stand by.

1. Cursor to this field by using the left and right arrow keys:

A 2 Make your selection by pressing the up and down arrow keys:
3. Press the enter key when you reach the correct selection.

If you change a standby setpoint you must re-download the M1 configuration file for the changes to take place.
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What's Next? In the next chapter, we explain how to start up the machine.
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Chapter 1 0

What's in
This Chapter?

Accessing the
Setup Screens

Starting Up the Machine

This chapter explains how to:

* access the setup screens

e enter values to verify hydraulics

* save and restore machine setup data

* verify correct hydraulic operation

To move all machine axes so that you can properly calibrate the

valves to the control, we suggest that you start up your machine by
following these steps:

1. Enter values that will let you verify correct hydraulic operation.
2. Verify correct hydraulic operation.

Important:  For safety considerations, complete all previous
chapters.

Access the Pro-Set 200 setup screens by loading the setup file:
ps2s102.pva

In the procedure, you will use this pair of screens:

* Input/Output Device Setup
(only the output values for each phase)

* \elocity Spanning Values (for each phase)

Use these screens: To:

Input Sensor Nameplate and ~ Enter min/max pressure output values from the
Output Nameplate Values nameplate; omit entering sensor values at this time
Velocity Spanning Values Enter min/max values for the corresponding valve
Machine Setup Storage Save entered values

In the procedures that follow, we suggest that you enter values on
screens associated with one phase of operation. Then repeat the
procedure for each of the other phases.
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Entering Values Starting with the clamp phase, go to the setup screens and enter
to Verify Hydraulics values that tell the SLC processor the following valve parameters:

e pressure nameplate (max) values for the valves
* whether the output signal is in volts dc or mA
* maximum velocity values for outputs to each valve (second screen)

Do this as follows:

1. Go to the first clamp setup screen.

e uni _
For clamp (] you see Clamp Input-Output Device Setup

press —

Clamp Close. Pos., Input P1 |[BH.E¥] AT |BBEE] Counts
For ecton | S F3 ;Qu'see Pos, Input P2 |[BH.#%] AT |BHEE] Counts
press < oot E Current Counts OHf##

Injection

— ) unti PEI Input P1 |[G#EH] AT |[@H#ER] Counts
For plasticate @i%.yousee PSI Input = |E### a7 |ﬁ e

e __ Plasticate Tvpe |[» PE Current Counts GH##

. EI/NF until FSI ULItF‘LIt |"'|l|'| HTMW
For ejectors H%ﬁ LIRS | pe Qutput |"'|-E|H ## ki

press Ejectors
— Frezz F1 tao I:I-:I'-.Jan-:e Elamp Screens

2. In the output nameplate values (lower) part of the screen, enter:
In this field: Enter:

1 psi output min (enter 0)

2 psi output min voltage or current from the valve specifications

3 whether the output signal is volts or milliamps

4 psi output max from the valve specifications (or maximum pressure

allowed for maximum

5 psi output max from the valve specifications(or maximum pressure
allowed for maximum)

For example, your valve could have these parameters:
* psi output max from the valve specifications—3000 psi

e psi output min (a value of zero)—zero
e psi max volts or amps—10 volts or 20 milliamps
* psi min volts or amps—O0 volts or 4 milliamps

This example spans the valve for full scale. If you do not want to
span to full scale, refer to page 11-6.

> When entering values, first press the enter key to display the scratch
pad. Then enter your value.
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When selecting volts or amps, go to the selector, make your
selection, then press enter.

3. Press [F1] to advance to the second clamp setup screen.

@\ Velocity Spanning Values
T MinClose |[BH.#% ) IM-SEC AT [SHHE. £ | .
(3) | ManCloze |H.FE) IN/SEC AT [GHE.HH) L
 MinOpen |[BH.BE|IN-SEC AT [BHE.EE]
MauDpen |[GH.BE] IN-SEC AT [CHE.BE) 2

@/
@/Lmu_u
O
O

RO

— Uel |[GH.#H Vel [BH.¥F]—(8)

P51 [ERER i o0 e i
Mau Vel 8%, ## In-Sec

\ Frez=z F1 to Adwance Clamp Screens /

4. In the upper half of the screen, enter spanning values as shown in
the following table.

When selecting volts or amps, go to the selector, make your
selection, then press enter.

v

In this step, you entered limits to allow your machine to move. These
limits define the minimum and maximum volts/milliamps that will
be sent to the valve(s). You will span valves in later chapters.

In this field: Enter these min/max valve spanning values:

1 min close (zero) in/sec at the corresponding voltage or
milliamperage
units in volts or mA

2

3 max close (99.99) in/sec at the corresponding voltage or
milliamperage

4 min open (zero) in/sec at the corresponding voltage or
milliamperage
units in volts or m

5 its in vol A

6 max open (99.99) in/sec at the corresponding voltage or
milliamperage
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5. In the lower half of the screen, enter values as shown in the
following table.

> The velocity spanning values that you have entered cause the jog
values for velocity to read as a percent value (%). In the next chapter
the jog values will be scaled into inches per second.

The jog values you enter here will be written to the analog output
card(s) for initial machine movements.

ATTENTION: Unexpected machine movement could
result in personal injury or property damage. When
entering jog values, use low enough percentages so that
unexpected machine motion does not occur.

In this field: Enter jog values that move the phase at slow to
moderate speed:

7 Close Jog Vel (in/sec)
8 Open Jog Vel (in/sec)
9 Close Jog psi (psi)
10 Open Jog psi (psi)

6. To apply the entered values, pr Y i . It is important to
Cores
remember that anytime you change a pressure or velocity output
entry, you must press F7 for changes to take effect.

7. Repeat this procedure for each of the other phases.

The setup for the plasticate phase has only one screen.

8. Press @3 P! to go to the plasticate screen.
Plasticate

/ Flastication Output Devices

FS1 Qutput Min |[GH#E] AT |[GHE ## ID

—PS1 Qutput Maw |[G###] AT |[O#f 8] — —— |
EPM Spanning Walues

MIM RPM [GH.FE] AT |CHE.BE
| MAx RPM [BELEE] AT |[EHEEE

Shot Size |[BH.#%

v

T

]

§3 & &

17117

Elastication Jog :
T Uel [ELEE e
12 PSL  |[BHEE e ///
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9. For the plasticate screen, enter these values as shown in the
following table.

Min/max RPM velocity units are in percent (%). For this
step in the machine setup, enter a max RPM velocity of 99.99%.

When selecting volts or amps, go to the selector, make your
selection, then press Enter.

In this field: Enter:
psi Output Min (enter zero)

psi Output Min or current or voltage from valve specifications

whether the output signal is volts or milliamps

psi Output Max from the valve specifications

psi Output Max or current or voltage from valve specifications

Min RPM (zero) % at corresponding voltage or milliamperage

Min voltage/current for maximum RPM %

whether the output signal is volts or milliamps

OO N[O B WIN|F-

Max RPM (99.99) % at corresponding voltage or milliamperage

Max voltage/current for maximum RPM %
Jog Vel (%)
Jog psi (psi)

[ERN
o

=
[SSN

[EEN
N

10. To apply the entered values, pr Y i . Itis important to
Cores
remember that anytime you change a pressure or velocity output
entry, you must press F7 for changes to take effect.

11. Important: Save your machine setup data. See the next section.
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Savin_g and Restoring You can save machine setup data or restore the original configuration.
Machine Setup Data

Press Di P f \
Mold Part Storage

Machine Setup Utility

WFestore Machine Se

Save Machine Setup

‘Machine Ctopped RestoresSave Enabled‘

N J

To: Do this:
save machine 1 Select Restore Machine Setup
setup data el Il ¥ Save Machine Setup

2. Press enter Q

Restore Machine Setup
P Save Machine Setup

restore machine
setup data 1. Select

2. Press enter

Verifying Correct_ This section helps you verify correct hydraulic operation, and helps
Hydraullc Operat|on you ensure that the jog setpoints that you just loaded are in control of
your machine.

> At this point, you haveot scaled the sensors. You have entered
values to enable your machine to move.

ATTENTION: Unexpected machine movement could
result in personal injury or property damage. Ensure all
machine safety guards are in place. Use care when
activating each phase
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To verify hydraulic operation:

1. Switch your machine to setup mode.

2. Using switches on the machine control panel, activate each
axis of machine motion in the forward and reverse directions.
For example:

e clamp open and close

e ejectors forward and reverse

* injection ram forward and reverse
* screw rotation

3. Use your own troubleshooting techniques to correct problems
such as no motion or reverse motion when forward motion
is commanded.

Important:  Complete this part of setting up machine operation
before starting to the next chapter. For safety reasons,
you should verify correct hydraulic operation and know
that your setpoints are in control of the machine before
proceeding further.
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What's Next? In the next chapter, we explain how to span your sensors and valves.
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Chapter 1 1

Determining Sensor and
Valve Operation

What's in For proper system operation, you must determine the range of your
This Chapter? input sensors for position and pressure. You must also adjust your
machine’s pressure and velocity output valves to match the analog
output module linear signal range. This is calipdnning This

chapter tells you how to:

* span inputs

* span outputs
e span to remove upper and lower deadbands
e test valve linearity

Important: Do not span valves until you have completed all
previous chapters.

Accessing the Access the Pro-Set 200 setup screens by loading this setup file:
Setup Screens

ps2s102.pva
You use these setup screens for this procedure:
* input/output screens
* velocity spanning/jog screens

Use this type of screen: To:
input/output screens « enter setpoints for position sensors and pressure
transducers

« enter nameplate or min/max values for the
corresponding valve

velocity spanning/jog « enter % velocity and pressure setpoints for the
screen corresponding phase

« span velocity valves
machine setup save all the values that you have configured in the
storage screen input, output, and jog screens

> Remember that the spanning parameters, found on the calibration
screens for each applicable machine phase, are the following:

* maximum limit in/sec or psi (pressure or velocity)

* maximum output volts/milliamps (to obtain the maximum limit)
* minimum limit in/sec or psi (pressure or velocity)

* minimum output volts/milliamps (to obtain the minimum limit)

Spanning Inputs This section explains how to span linear position and pressure inputs.
Span inputs for each phase: clamp, injection, and ejector.
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> In the examples we show injection phase screens; if you are spanning
the clamp or ejectors phases, substitute those screens.

Spanning Linear Position Inputs
To span linear position inputs, do the following:

1. Go to the injection, clamp, or ejector input scaling screen

A0 gq) untl
Egscs'amp @ Fl,yQU,_SQe:,/ Injection Input<Output Device
R Pos. Input P1 [[GH.BE] T Counts
)| Fas. Input P2 [B# . ¥¥] AT |[EHEE] Counts |
p?erslglemon < R Tywpe \ urrent Counts BH##
PSI Input P1 |[BHEE] AT i i
) until
For ectors @N% Jou s PEI Input P2 |[GH#E] AT |B#EE] Counts

Injection
e T Type | B Current Counts G

PSI Output Min |[BH#E] AT |[OHHE.#F |

PSI1 Qutput Man |[SHEER] AT |[OHH. B
Fress F2 to Adwvance Injection Screenﬁj

Ejectors

2. Enter configuration values.

When selecting volts or amps, go to the selector, make your
selection, then press enter.
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For this phase:

Do the following:

injection
(press F3)

1.

2.
3.

N o o s

Bottom the injection ram (P1).

Enter 0 into field 1.

Enter the counts that the fast analog module is returning
from the current counts field 5 into field 2.

Move the injection ram to its full back position (P2).
Measure the distance travelled from P1 to P2.

Enter this measurement (in inches) into field 3.

Enter the counts that the fast analog module is returning
from the current counts field 5 into field 4.

Select the appropriate voltage or amperage for your input
module in field 6.

clamp
(press F1)

©

Close or nearly close the clamp.

Measure the distance from the stationary platen to the
moving platen (P1).

Enter the measurement into field 1.

Enter the counts that the fast analog module is returning
from the current counts field 5 into field 2.
Open the clamp to its near full open position.

Measure the distance from the stationary platen to the
moving platen.

Enter this measurement (in inches) into field 3.

Enter the counts that the fast analog module is returning
from the current counts field 5 into field 4.

Select the appropriate voltage or amperage for your input

module in field 6.

ejectors
(press F6)

w e

N o ok

Place the ejectors in the fully retracted position (P1).
Enter 0 into field 1.

Enter the counts that the fast analog module is returning
from the current counts field 5 into field 2.

Move the ejectors to their full forward position (P2).
Measure the distance travelled from P1 to P2.

Enter this measurement (in inches) into field 3.
Enter the counts that the fast analog module is returning

from the current counts field 5 into field 4.
Select the appropriate voltage or amperage for your input

module in field 6.
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Ejectors

rent Counts OH#$ |

PSI Output Min |[BHEE] AT [BHE. ##]

11-4 Determining Sensor and Valve Operation
Spanning Pressure Inputs
To span pressure inputs, do the following:
1. Go to the injection, clamp, or ejector input scaling screen.
o g until , ) )
For clamp (o] F ;Qulsee f Injection Input-Qutput Device Setup (D)
oress o) LYeuss.
_ Clamp Close. Fos, Input P1 |[BH.#%] OT |B#EE] Ceo
T Pas. Input P2 |BH.F%] AT | (2)
For injection e you see .
ot R Twpe |[» Currer (3)
- PSI Input P1 |[BH#E#] AT |[GHE#] Counts @
——Fg) unti PSI Input P2 |[GH#E] AT |[OHER ounts
For ejectors DEEZ] . you see @

>

FSI Output Mau ‘El### aT ‘E##.## ...|:|1:'."-|

Frezs F32 to Odwvance Injection Screens

2. Enter configuration values.

When selecting volts or amps, go to the selector, make your
selection, then press enter.

In this field:

Do the following:

1

Enter 0 for the psi input P1 when the machine pumps are off.

2

1. Enter the counts that the analog module returns for P1 read from the
current counts field 5.

34

There are two ways to determine pressure and counts:
Method 1:
1. Apply pressure to the transducer, then read with a pressure gauge.

2. Enter this value into field 3.
3. Enter the counts that the fast analog module is returning from the

current counts field 5 into field 4 when pressure is applied.
Method 2:

1. Enter nameplate values into field 3.
2. If you have a maximum pressure value at:

10 v dc, enter 4095 into field 4.
5v dc, enter 2047 into field 4.
20 mA, enter 2047 into field 4.

3. Repeat steps 1-2 to span the clamp and ejector inputs.

Publication 6500-UM001A-US-P — November 1999



Determining Sensor and Valve Operation 11-5

Zeroing Position and Once you have spanned all of your position and pressure inputs you
Pressure Inputs will need to zero them. The following steps explain how to zero
position and pressure inputs (in this example we describe clamp
zeroing; if you are zeroing injection or ejectors, substitute
those phase zeroing menu components.)

until / \
ou see .
Jousee Phase Zeroing

Temperatures y Foz, O## ## In,
gro Lomplete Press, O##$ PSI

y Fos, G4# ## In.

ero Lomplete Press, a#i# PSI

gro Lomplete Freszs, G### PSI

Zeroina A Fhase Zeraos Fozition And

Freszure J

1. For clamp zeroing, begin by completely closing the clamp. If you
are using a toggle machine, lock the toggle over. For injection
zeroing, bottom out the screw, and for ejector zeroing, fully
retract ejector pins into mold.

2. From the PanelView screen, use the left and right arrow keys

select|| }

ero Complete |

3. Using the up and down arrow -@ select zero clamp.
=J

4. Press the enter k.

5. Repeat the above steps substituting injection and ejection for
clamp.

> The zeroing function zeros position and pressure. If you want zero
pressure to be true, shut pumps off before performing the zeroing
process. If you want idle pressure to be the zero pressure, perform
the zeroing process with the pumps running, but without motion.
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Determining Sensor and Valve Operation

Spanning Outputs

For clamp
press

For injection
press

For plasticate
press

For ejectors
press

F1
=) ™

Clamp Close
S
-\ F3
%
Injection

a5) "

Plasticate

Ejectors

until

until
you see

until

until

This section explains how to span pressure and velocity

valve outputs. Span outputs for each phase: injection, clamp,

and ejector. (We show injection phase screens; if you are spanning

the clamp or ejectors phase or the plasticate profile, substitute

those screens.)
Spanning Pressure Valve Outputs

To span pressure valve outputs, do the following:

1. Go to the injection, clamp, or ejector output scaling sc

f Injection InputsCutput DOewice Setup \

Fos, Input P1 |[BH.BE] AT |@HEE] Counts

Fos, Input P2 |[BH.##] AT |BH#E#] Counts
Twre | HEEE Current Counts BH#d

FSI Input P1 |[BH#E] AT [0 rints
PSI Input P2 |[B#8E] AT |[@8E¥F] Count

Tyvre |[» Currert Counts BHfE

PEI Output Min |[BH8E 7T (O848 .:1t: g
FSI Output Man |[OHEE T |[O## . ##
\PFE‘SS F2 to Advance Injectid

2. Enter these configuration values.

reen.

B
2
3

_@

> When selecting volts or amps, go to the selector, make your

selection, then press enter.

In this field:

Do this:

1

Enter the minimum pressure rating of the valve. In most cases the minimum is 0 psi.

Enter the corresponding voltage or amperage command signal to achieve the rated pressure.
In most cases, this is 0 volts or 4 milliamps.

Select voltage or milliamps for the corresponding sensor.
This tells the SLC 5/04P processor which analog output card has been placed in the system: FIO4V or FIOA4I.

Enter the maximum pressure rating of the valve.

2
3
4
5

Enter the corresponding voltage or amperage command signal to achieve the rated pressure.
Most pressure valve manufactures give the rating of the valve and the command signal to achieve the rated pressure.
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Example: Spanning a Pressure Valve to Less Than its Rated
Output

Suppose the maximum range of a pressure valve is

0 - 3000 psi and you want to use it over a range of 0 - 2000 psi. To
span the Pro-Set 200 system’s output to a maximum limit of 2000
psi, the %-output should be very near 67%. Realize that your initial
output of 67% will produce a psi that is near 2000, but probably not
exact due to system variations.

Table 11.A Pressure vs %-output for an Example 3000 psi
Valve (Max Rating)

psi %-output  Vdc Range
output Used
3000 100 % 10.0
2500 83 % 8.3
2000 67 % 6.7 2000
1500 50 % 5.0 1500
1000 33% 33 1000
500 17% 17 500
0 0% 0 0

To produce a precise 2000 psi, you must adjust the control output
voltage and/or adjust the valve’s min and max potentiometer so that
the valve delivers 2000 psi at an output of 67% (high end) and 500
psi (low end) at an output of 17%.

Adjust Pro-Set 200 outputs with the jog screens by entering the jog
values for the output. You need to adjust the upper and lower end of
the valve to span correctly

For each upper and lower output, alternately adjust the maximum
then minimum %-—output value until the valve delivers the desired
pressure range.

Spanning Velocity Valve Outputs

You can span the velocity valve outputs by running the injection,
clamp, or ejector phase at the minimum and maximum speeds to
record the values. Enter starting values into the min/max fields so
the SLC 5/04P processor can establish the performance limits of
your machine.
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Defining Minimum and Maximum Spanning Values for
Forward Direction

Establish the maximum speed of the phase you are trying to control.

ATTENTION: Use caution when running the
injection, clamp, or ejector phase at the
maximum speed.

This section helps to determine the maximum operating speed of the
phase that is used as the SLC 5/04P processor limit. To record the
maximum speed, move the injection, clamp, or ejector phase at full
flow and pressure.

To move the injection, clamp, or ejector phase at maximum flow and
pressure, check that:

* all the pumps available from the hydraulic system are energized
to insure that maximum pump volume is being sent to
the cylinder.

* the correct maximum signal is being sent to your pressure relief
valve to insure that all the flow is going to the cylinder. This
insures that the oil is not diverting across the system pressure
relief valve while the cylinder is in motion.

* the correct maximum signal is being sent to your flow control
valve. You should also check:

— if you are using a bidirectional valve. Ensure that the
proper command signal to the valve gives you the
expected motion.

Most valve manufacturers list the command signal input to
the valve and the corresponding flow path (such as 0 to
+10 VDC may give a flow path from the pressure port to
the “A” port while another valve manufacturer may tell

you that a 0 to + 10 VDC may give you a path from the
pressure port to the “B” port). The hydraulic plumbing
dictates if flow from port “A” or port “B” extends or

retracts a cylinder.

— if your flow control valve has a feedback mechanism such
as a valve position transducer. Check to see that the
spool/cartridge has fully shifted during cylinder motion.
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Jogging the Phase So far, you have done the following:

* defined the linear position spanning values.

* defined the pressure transducer spanning values.

* defined the pressure valve output limits

* set minimum forward and retract velocity to zero in/sec.

* set the maximum forward and retract velocity to 99.99
inches/second in order to record the actual maximum velocities.

Now we explain how to jog the injection, clamp, ejector phases to
record the maximum velocity. Use the jog screens included in the
Pro-Set 200 setup screens. (We show injection phase screens; if you
are jogging the clamp or ejectors phase, substitute those screens.)

1. Go to the injection phase jog screen.

= ) uni
ngcslamp @ Fl_y9t{§ee__/ Velocity Spanning Walues
P _ Clamp Close MIM Fud |[B#, 8% ] IN-SEC AT [GHH

| MM Fud [BH.BE] INSEC AT [OHA.EE
Focton |~ P yuosee | MIN Ret [BHLFE] INSEC AT [DHH.EE
i MR Ret [EEEE] IMSEC AT [DHE.EE

» &

p——TL Eorward Jog Eotract Joq
Forejectors | [|E]] L yousee.| gl | Vel |[BH.#%
[ess . H
P _ Ejclors Ps1 |[GHEE FS1  [EhEE
e (9

Mauw Wel, B#.## In-Sec
Fresz F32 to Advance Injectian 5&reen5///

Make sure the max fwd (fielt) is 99.99 in/sec.
Enter 1.00 in fielcB.

Jog the injection ram forward and watch fidld

a > wNn

Increase the jog velocity (fiel8), typically by 1.00 in/sec,
until field 4 does not increase (i.e., you have reached
maximum velocity).

6. Read the value in fieldl and record it here

For example, assume the following:

* you enter max fwd 99.99 in/sec at 10.00 volts (field
* and you increase the jog value to 50.00 vel fwd (f&ld

* you record 10.00 in/sec recorded during jog (filblads the
maximum velocity
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7. Place the max recorded velocity (fiddinto the max fwd
(field 1) field.

In the example, enter 10.00 in/sec in the max fwd (figffield.

8. Enter the maximum voltage required to achieve
maximum velocity.

Maximum Voltage * Maximum Jog %
In the example:

10.00 volts * 50.00%
10.00 volts * .50 = 5.00 volts to achieve 10 in/sec

9. Enter the calculated value in the max fwd (fig)dield.
In the example, enter 5.00 volts.
> When selecting volts or amps, go to the selector, make your
selection, then press enter.
10. PresqF7] Load Values

11. Repeat steps 3 through 10 for injection retract, clamp forward,
clamp retract, ejector forward, and ejector retract.

The process above will convert the units of velocity jog values to
in./sec. From this point forward you must remember to enter your
velocity jog values as in./sec.
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Selecting How Tonnage To select how tonnage is sensed, do the following:

Is Sensed
1. Go to the tonnage sensing screen. (This is the third clamp

setup screen).

until
Press E@ Fl you see / \
P LIRS

Clamp Close Tonnasge Sensing Selection

‘ressure Transducer
EY Frezsure SWilte
By Limit Switch On Togale
Ev Pozition

If wou =select Tonnage EenEinT by armwthin

but a pressure transducer. Clamp Low Hol

and Oecompress must be zetup as a time
Frofile,

\ Frezz F1 to Advance Clamp Screcns J

2. Using the up and down arrow k select how the machine
=J

senses tonnage.

3. Press the enter k.
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Selecting How Ejector To select how ejector position sensed, do the following:

Position is Sensed
1. Go to the ejector position sensing screen. (This is the third ejector

setup screen.)

until
= F6 / \
Press Hil__‘_ﬁ ygl“.l -S(?e- .
Ejectors

Ejector Position Sensing

‘ Hith Linear Transducer

Imilt SWitches

If wou are uzing Limit Switches to

sense Ejector position, then wou can

not use ERCZ for Open or Close loop
cantrol of the Ejectors,

\ Fress FE ta Adwance Ejector Screens J

2. Using the up and down arrow k select how the machine
=

senses ejector position.

3. Press the enter k.
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Saving and Restoring You can save your machine’s setup data or restore the original
Machine Setup Data configuration.

1. Press the F9 function key to access this screen:

4 )

Machine Setup Utility

testore Machine Setup

press | (2P| Save Machine Setup
Mold Part Storage

|I"1a-:hine Stopped Restore<Save Enabled \

N J

2. To: Do this:
save machine 1 Select Restore Machine Setup
setup data I Save Machine Setup

2. Press enter

Restore Machine Setup
» Save Machine Setup

restore machine
setup data 1. Select

2. Press enter 3
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Spanning to Remove
Upper and
Lower Deadbands

Inches/Second
Response Actual

When your control valve has a deadband at the upper and/or lower
end of the valve curve, you must span the output to control the valve
over the linear range between the deadband(s).

The objective of spanning is to:

e determine the location of the upper and lower points in the valve
curve at which flow rate levels off

e span the output to the valve so that the valve operates only in the
linear range

Here is an example flow valve curve showing an upper and
lower deadband.

10.0 Upper deadband

8.8
7.5
6.3
5.0
3.8
2.5
13

Lower deadband 0 10 20 30 40 50 60 70 80 90 100

>
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% Command

To remove deadbands from a valve, you should jog the appropriate
phase.

To span to remove upper and lower deadbands, follow these steps for
the upper and lower ends of the valve curve.

1. On the output scaling screen, set the jog rate to zero, and raise the
minimum volts/milliamps by .01 volts/ milliamps until the axis
begins to move.

2. Once the axis begins to move, lower the value back to the value
that did not move the cylinder.

3. If you have not determined the maximum velocity of the phase,
set jog to the maximum velocity. Then start incrementing the max
volt/amp by .01 increments until the cylinder speeds do not
increase.

4. Once the cylinder speed no longer increases with an increase in
volts/amps, return the value back to the amount that caused the
maximum speed.
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What's in
This Chapter?

Before You Begin

Quick Tune Procedure

Quick Tune Procedure

Once you can cycle the machine in the automatic or semi—automatic
mode, you are ready to run the quick tune procedure. The quick tune
procedure:

e captures your machine’s response characteristics
e automatically tunes the control system.

Run the procedure during initial machine setup or during the
installation of a new mold. The quick tune procedure is comprised
of two steps:

e coarse tune
¢ fine tune

Important: Do not run the quick tune procedure unless you are
certain that you can cycle the machine in automatic and
semi-automatic mode.

Before you perform the quick tune procedure, be certain that you:

e Load the machine with plastic

* Use the actual profile that you'll be running with the mold (it
is alright to run a short shot if you're concerned about the
mold)

Start the quick tune procedure by displaying the quick tune screen on
your PanelView terminal.
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How to get to the Quick From the PanelView terminal display:
Tune Screen

Press until
F9
O yousee f \
Mold Part Storage

Froduction Menu

mer Setup
Counter Setup
Buick Tune .
Production Monitor

o J

1. Using the up and down arrow k select quick tune from
=J

the production menu.

2. Press the enter k.

The next screen you see will be the quick tune screen:

/1g;ick WL Irjcction Frofile
Auto OLT DOt Famps Off| (Kp_Off
F2 Fi Fa Fo

Seq 1 [Segment Skipped | Cearr DFF
Inject FE

Seq 2 (Mo Step Seen |

Seq 3 [Dt Mewer Seen | Lcelaarmnp Ul-'f?f

Sey 4 [1¢ Hewver Seen | o

Seq 5 |OLT Successful | Ejcct F&

\\\\PFESS F9 Ta Return To Production Menu///

Once you have reached the quick tune screen, you must choose a
profile to tune.
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3. Using the up and down arrow k select a profile.
=)

4. Press the enter k.

> When you first enter the quick tune screen, no profile is selected.
You must select a profile.

The Coarse Tune Step Do the following to complete the coarse tune of the selected profile:
Step Description Function Key

1 Make certain that Kp is off F5
Make certain that each profile being tuned is set to the

2 F2
Manual Mode
Set Ramps OFF F4
Set OLT (Open Loop Test) ON F3

Run a complete cycle and check to see if all active
segments OLT successfully. If not, refer to page 12-5

5 for corrective actions. All profile being used must
have successful OLTs before continuing to the
next step.
6 Set OLT OFF F3
7 Set Ramps ON F4
8 Turn learning on F6, F7 or F8
9 Set the profile in Auto Mode F2
10 Run 4 cycles

At the completion of the coarse tune step, speeds and pressures
should be roughly close to the desired setpoints.
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Fine Tune Step Complete the fine tune step after you've completed the coarse tune
step or after making big changes to the primary or secondary
setpoints. From the quick tune screen:

Step Description Function Key
1 Set the profile in Auto Mode F2
2 Set Kp OFF F5
3 Turn Ramps OFF F4
4 Set OLT ON F3

Run a complete cycle and check to see if all active
segments OLT successfully. If not, refer to page 12-5

5 for corrective actions. All profile being used must
have successful OLTs before continuing to the
next step.
6 Set OLT OFF F3
7 Turn Ramps ON F4
8 Turn Kp ON F5
9 Turn learning qn (if learning is still on from coarse tune F6, F7. o F8
you can leave it on)
Automatic Mode (ERC2) Built into the quick tune screen are status areas that report tuning
Open Loop Test Status success. The engineering actual word blocks are 1,17,33,49, and 65
Word
Engineering
Actual Segment Status on Extended Description
PanelView Screen
Word Values
0 Segment Skipped Segment Skipped
1 No Step Seen Segment didn’t progress through dead time
threshold
2 Dt Never Seen Segment didn’t progress through dead time
3 Tc Never Seen Segment didn’t progress through Time
Constant
4 OLT Successful Segment reached steady state. Open Loop
Test successful.
> You will also see a status of Segment Not Used. Segment Not Used

is displayed when a profile being tuned does not have five segments,
for example, Pack and Hold. This is determined by ladder logic and
not by ERC2.
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Corrective Actions Based
on Open Loop Status

Depending on the Open Loop Status (OLT), corrective action may be
needed before the quick tune procedure can be completed with
successful results. Based on the segment (Seg) information from the
quick tune screen, the following corrective actions should be taken.
Perform corrective action and run another complete cycle (i.e. repeat
step 4 of coarse tune and fine tune) until OLT is successful.

Segment Status on PanelView

Corrective Action Required
Screen

Check time and position setpoints (make certain
time is not 0)

Segment Skipped
Check trigger settings (it is possible to trigger and
never get to a segment)

Lengthen segment by changing position, slowing
velocity, or increasing time.

Turn Ramps OFF
No Step Seen
Reduce dead time thresholds in Phase Setpoint
table (N104:8, N104:9)

Increase step size
Lengthen segment

Dt Never Seen . .
Increase step size (make segment have different

setpoint than previous segment)
Lengthen segment

Tc Never Seen Check N104:10 and N104:11 (value should be 370)

Check N104:12 and N104:13 (value should be 3)
OLT Successful Good Job. No Action Required.

No action required. This is to inform you that the
profile does not exist for the selected profile.

Segment Not Used

If you are running a small shot size or a short clamp stroke, it may
not be possible to use all of the segments provided in Pro-Set 200.
The OLT status will inform you if you are trying to run a segment
that will not reach steady state. This is a valuable diagnostics tool
that informs you of unobtainable segments in your profile. If you
cannot get all of your segments to reach a successful OLT, try using
fewer segments.
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Quick Tune Response And
Understanding ERC2 OLT

The graphic below displays the relationship between CV output and
the PV response. Note that the numbers correlate with the open loop

Status Words test status word
CV Steady State
CV Output
Beginning of segment—»i
| 37% Slope
Max Slope
‘4—
PV Response
(psi or Vel)
Actual Block Values —» 0 1 2 | 3 | 4
I I I
fo Dead Time Time Constant ~ Steady State
Segment Status

Learning During
Production
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With learning turned on, ERC2 will continuously adapt as it works to
make your process meet your setpoints. At this point, you may or
may not want to turn learning off.

If the combined variables of your process gives you good

repeatability, leaving learning turned on will not harm anything — as
long as your process is relatively consistent. However, if your

machine encounters a major problem, such as a clogged sprue, ERC2
will try to compensate for the problem, thereby learning incorrect
information. After you discover and fix the problem, ERC2 will

operate with the values learned during the problem period and will
have to relearn the original, correct information. The total time
necessary for ERC2 to learn depends greatly on the on the cycle time
of your product.
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To avoid the previous scenario, you can turn learning off once ERC2
yields desirable results. However, by turning learning off, Pro—Set
200’s ability to adjust to minor variations in process variables will be
disabled. The decision to leave learning on or off is highly
dependent on your individual application, and the inherent
repeatability of your product and machine.

Another alternative method is to only turn learning on when you
believe it would be beneficial — possibly when you have introduced
some new variable and you want ERC2 to compensate. In this case,
to get your actuals closer to the setpoints while you are running the
machine in production mode, follow the procedures below.

Conditions

. . Perf These Acti
(these settings should already be in use) erform These Actions

1. Runacomplete cycle

Press the Learn button (turn on)
Repeat steps 1 and 2 until setpoints
reached

Press the Learn button (turn off)

Run a complete cycle

Press the Learn button (turn on)
Repeat steps 1 and 2 until setpoints
reached

4. Press the Learn button (turn off)

Velocity Profiles only: Set Kp ON (F5)

w N

w N A

Pressure Profiles only: Set Kp OFF (F5)
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What's Next? In the next chapter, we explain how to use mold part recipes.
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Using Mold Part Recipes

What's in This chapter explains:

This Chapter? « mold part recipe storage

* how to name mold part recipes

* how to save and restore mold part recipes

* how to increase the number of mold part recipes

Understanding Mold Part Pro-Set 200 ladder logic supports storage of 5 mold part recipes. It
Recipe Storage in stores these recipes in the file range: N205 — N249. The layout of
Pro-Set 200 these recipe files is as follows:

Each mold part recipe contains nine files, called File: Mold Part Recipe:

vaults (one floating point and eight integer files). N203 Machine setup parameters

The vaults contain setpoint information for each

phase, calibration constants for ERC2, and N204 Recipe name storage

temperature mpdule infprmation. F_ile space is F205 Mold Part 1, Vault 1 (ERC2 Memory)

PO vl e o TR0 N6 Wl Pt 1, Vauk 2 (st nd Pac

nine files to store a mold part recipe (before N207 Mold Part 1, Vault 3 (Hold, Pre, Plast, Post)

customer additions). N208 Mold Part 1, Vault 4 (Clamp Close, LPMP, Tonnage)
N209 Mold Part 1, Vault 5 (Clamp Low Hold, Dec, Open)
N210 Mold Part 1, Vault 6 (Eject, File N92, Customer Additions)
N211 Mold Part 1, Vault 7 (BTM setpoints/calibration for Zones 1-4)
N212 Mold Part 1, Vault 8 (BTM setpoints/calibration for Zones 5-8)
N213 Spare
F214 Mold Part 2, Vault 1 (ERC2 Memory)
N215 Mold Part 2, Vault 2 (Injection and Pack)
N216 Mold Part 2, Vault 3 (Hold, Pre, Plast, Post)
N217 Mold Part 2, Vault 4 (Clamp Close, LPMP, Tonnage)
N218 Mold Part 2, Vault 5 (Clamp Low Hold, Dec, Open)
N219 Mold Part 2, Vault 6 (Eject, File N92, Customer Additions)
N220 Mold Part 2, Vault 7 (BTM setpoints/calibration for Zones 1-4)
N221 Mold Part 2, Vault 8 (BTM setpoints/calibration for Zones 5-8)
N222 Spare
F223 Mold Part 3, Vault 1 (ERC2 Memory)
N224 Mold Part 3, Vault 2 (Injection and Pack)
N225 Mold Part 3, Vault 3 (Hold, Pre, Plast, Post)
N226 Mold Part 3, Vault 4 (Clamp Close, LPMP, Tonnage)
N227 Mold Part 3, Vault 5 (Clamp Low Hold, Dec, Open)
N228 Mold Part 3, Vault 6 (Eject, File N92, Customer Additions)
N229 Mold Part 3, Vault 7 (BTM setpoints/calibration for Zones 1-4)
N230 Mold Part 3, Vault 8 (BTM setpoints/calibration for Zones 5-8)
N231 Spare
F232 Mold Part 4, Vault 1 (ERC2 Memory)
N233 Mold Part 4, Vault 2 (Injection and Pack)
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File: Mold Part Recipe:

N234 Mold Part 4, Vault 3 (Hold, Pre, Plast, Post)

N235 Mold Part 4, Vault 4 (Clamp Close, LPMP, Tonnage)

N236 Mold Part 4, Vault 5 (Clamp Low Hold, Dec, Open)

N237 Mold Part 4, Vault 6 (Eject, File N92, Customer Additions)
N238 Mold Part 4, Vault 7 (BTM setpoints/calibration for Zones 1-4)
N239 Mold Part 4, Vault 8 (BTM setpoints/calibration for Zones 5-8)
N240 Spare

F241 Mold Part 5, Vault 1 (ERC2 Memory)

N242 Mold Part 5, Vault 2 (Injection and Pack)

N243 Mold Part 5, Vault 3 (Hold, Pre, Plast, Post)

N244 Mold Part 5, Vault 4 (Clamp Close, LPMP, Tonnage)

N245 Mold Part 5, Vault 5 (Clamp Low Hold, Dec, Open)

N246 Mold Part 5, Vault 6 (Eject, File N92, Customer Additions)
N247 Mold Part 5, Vault 7 (BTM setpoints/calibration for Zones 1-4)
N248 Mold Part 5, Vault 8 (BTM setpoints/calibration for Zones 5-8)
N249 Spare

What'’s in Each Recipe File?

Each recipe is laid out according to the following table. This formula
is used to determine storage area:

{[(current recipe number — 1) x 9] + 205} = starting file for recipe

File: Word: Size in Words: Data Table Location
(between words):
205, 214, 223, F108 2 Oand1
232,241
F112 31 2 and 32
F116 13 33 and 45
F120 13 46 and 58
F124 7 59 and 65
F128 31 66 and 96
F132 7 97 and 103
F148 2 104 and 105
F152 19 106 and 124
F156 7 125 and 131
F160 7 132 and 138
F164 7 139 and 145
F168 7 146 and 152
F172 25 153 and 177
F188 2 178 and 179
F192 13 180 and 192
F196 7 193 and 199
F200 7 200 and 206
206, 215, 224, N104 28 0and 27
233, and 242
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File: Word: Size in Words: Data Table Location
(between words):
N109 70 28 and 97
N113 46 98 and 143
207, 216, 225, N117 46 0 and 45
234, and 243
N121 38 46 and 83
N125 70 84 and 153
N129 38 154 and 191
208, 217, 226, N144 28 0and 27
235, and 244
N149 54 28 and 81
N153 38 82 and 119
N157 38 120 and 157
209, 218, 227, N161 38 0and 37
236, and 245
N165 38 38and 75
N169 62 76 and 137
210, 219, 228, N184 28 0and 27
237, and 246
N189 46 28 and 73
N193 38 74 and 111
N197 38 112 and 149
N92 12 150 and 162
T4.PREs 25 163 and 187
C5.PREs 10 188 and 198
211, 220, 229, N93 196 0 and 204
238, and 247
212, 221, 230, N94 196 0 and 204
239, and 248
213, 222, 231, Reserved Reserved Reserved
240, and 249
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Naming Mold Part Recipes Each mold part recipe can have a file name with a maximum of 20
alpha-numeric characters (A —Z, 0 —9). The mold part recipe names
are stored sequentially in file N204. The following table shows a
breakdown of mold part file names.

Data Tabl Reci

Locaion (V204 | Number, | T Characte
0 1 1 2
1 3 4
2 5 6
K] 7 8
4 9 10
5 1 12
6 13 14
7 15 16
8 17 18
9 19 20
:10 Null Character
A1 2 1 2
12 3 4
13 5 6
14 7 8
15 9 10
:16 1 12
17 13 14
:18 15 16
:19 17 18
:20 19 20
21 Null Character
22 3 1 2
23 3 4
24 5 6
25 7 8
:26 9 10
27 1 12
:28 13 14
29 15 16
:30 17 18
31 19 20
:32 Null Character
133 4 1
34 3
:35 5
:36 7
237 9
:38 11
:39 13
40 15
41 17
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Data Table Recipe

Location (N204): Numbper: Character Character

42 4 19 20

43 Null Character

44 5 1 2

45 3 4

46 5 6

47 7 8

48 9 10

49 11 12

50 13 14

51 15 16

52 17 18

53 19 20

:54 Null Character
Saving and Restoring You can save or restore a recipe by using the Pro-Set 200 mold part
Mold Part Recipes storage screen. Access this screen by loading the following files:

* ps20102.pva
* ps2b102.pva
* ps2cl02.pva

Press the [F9] function key to access the mold part storage screen.

press | (12 P9 ;Qﬂlsee f Mold Part Storage
pansoage | W# iz Hctive
ame . Hddd

(2
<:>///”/EE¥E;;»Selectinn and Position
o8

- DH [DBFo:ition 20 SRy
Derati-:ln I:-:-mete _ @

-EI'-.-'E' Gt]'-.-'l? X eclpe
Save Hetive Fecipe Hs Selected Eecipe

\ Machine Stopped Restore Enabled J
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Use this field: To:

1 View which recipe number Pro-Set 200 is currently using.

Select a recipe number.
1. Cursor to this field by using the left and right arrow keys:
2. Press the enter key:

2 The scratch pad appears:

Enter value |I|

(1to 5)

3. Enter a recipe number between 1 -5 (Pro-Set 200 lets you use up to 5 recipes).

3 View the recipe name of the selected recipe. This field is a display only field; you cannot enter a new name in this field. Use
fields 4 and 5 to enter a new name.

Change the letter selection.
1. Select the letter.

4 2. Cursor to this field by using the left and right arrow keys:

3. Select a letter by pressing the up and down arrow keys:
4. Press the enter key when you reach the correct letter.

Select the position of a letter in the name field.

1. Cursor to this field by using the left and right arrow keys:
2. Select a position by pressing the up and down arrow keys:

3. Press the enter key when you reach the correct position number.

5 This field relates to the following positions on the name display (®):
Hame:
999999999999 99999919193
position 1 position 20
6 Save a mold recipe that you configured or retrieve a previously stored recipe.
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Increasing the Number of The number of mold part recipe files that can be stored in Pro-Set

Mold Part Recipes 200 depends on the available memory and unused data table file
space. Use the following method for calculating the number of
recipes you can store:

1. Calculate the number of data table files available for mold recipe
storage as follows:

256 data table files (maximum of files in a SLC 5/04P processor)
— data table files used by your application
= total of data table files available for mold part storage

2. Calculate the number of recipes you can store as follows:
number of recipes you can store = total of data table files available / 9 data table files per recipe

The number of recipes you can store cannot exceed the available
memory in the processor. See item 3 below.

3. Determine how much memory is available in the SLC 5/04P
processor after you add all your ladder code and miscellaneous
memory storage requirements. You can check this number with
your ladder logic programming software.

number of recipes you can store = available memory / 2000 words per recipe

Important:  This number is the amount of memory each
recipe requirepeforecustomer additions. If you
are adding data to be stored, add that amount to
2000.

4. After calculating steps 2 and 3, determine which number is the
smaller of the two. This number represents the number of recipes
you can store.

> Each controlled phase in Pro-Set 200 requires 29 files. If you are not
using Pro-Set 200 to control a particular phase, you can reuse its file
space for mold part storage.

> If you increase the number of mold part recipes, modify the mold
part storage screens and ladder file 92.
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What's Next? The following chapter provides information for using production
monitor screens.
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Chapter 1 4

Using Production Monitor

Screens
What’s in This chapter explains how to use the Production Monitor Screens to:
This Chapter? * Monitor cycle times, fill times, cure times, overall clamp time,

idle time and cycle counts

e Examine temperatures and monitor pressure and velocity values
from ERC2

e determine which profile is being executed by ERC2 for the
Injection, Clamp, and Ejector phases

You can access the Pro-Set 200 Production Monitor Screens by
loading this file:

ps20102.pva

Accessing Production
Monitor Screens

Press i
F9| until
) yousee / \

Part Storage

Froduction Menu

Fecipe SavesBestore
Timer Setup

, Cauntar SEtui
roduGt1an aniltaor

1. Using the up and down arrow keys:j on the PanelView
screen, highlight Production Monitor from the Production Menu

2. Press the Enter ke
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Using Production Monitor
Screen 1

Publication 6500-UM001A-US-P — November 1999

/S@UF'

Cyele Counter @##
Cwcle Time E:).## Seconds Largest Ei).##
Idle Time Ei).## Seconds Largest E:).##

a.p s . = _ounter
~eset Largest Cycle 1
Feset Largest Idle Time

Froduction Manitar \\\

me

\\\PFESS F9 To Adwance Production Hanitﬂr<///

This field: Monitors this:

1 The mode of the machine: setup, manual, semi-auto, or full-auto

2 Cycle Counter. Indicates the number of cycles which have occurred during the
production run. Reset by pressing F1 (the largest count is 32767).
Cycle Time. Cycle Time range is from 0 to 327.67 seconds, and is measured from

3 the moment that the time Permit Clamp Closed Bit (Bit B101:4/0) is set until the
Cycle Complete Bit (B3:12/3) is set.

4 Longest Cycle. Range: 0 to 327.67 seconds.
Idle Time. Idle time is used in the semi-automatic mode to measure the elapsed

5 time between the start of 2 successive cycles. With a range of 0 to 327.67 seconds,
the Idle time is measured from the moment the Cycle Complete Bit (B3:12/3) is set
until the gate is cycled (B3:1/0).

6 Longest Idle Time. Displays the longest idle time which has occurred during the
production run (range: 0 to 327.67 seconds).
Resets the cycle counter, largest cycle time or largest idle time. To reset counter

7 and times:
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Using Production Monitor
Screen 2

Press ;
F9| until
O .yousee'@up Produgtion Monitor \

R

Part Storage

Injection Time @.## Seconds
Transfer To Pack: ©On Position @.##

Cure Time @.## Seconds
Shot Size Sp E5)#t Shot Size Aet L6 4
Owerall Clamp Time @.## Seconds

\F’FESS F9 To Adwvance Froduction H-:-nit-:-rJ

This field: Monitors this::
1 The mode of the machine: setup, manual, semi-auto, or full-auto.
Overall Injection Time. Includes the time required for injection, pack and
2 hold, and delay injection timers for the most recent shot. Range: 0 to
327.67 seconds.

Transfer to pack. Displays what condition caused the transition from
injection to pack. It can display 4 transitions:

1. Did Not Occur
3 2. On Position™
3. On Pressure®
4.0n Time®

@ will show the value at which transition occurred

Cure Time. Includes the time from the end of the hold profile until the

4 clamp opens. Range: 0 to 327.67 seconds.
5 Displays the shot size setpoint being used.
6 Displays the actual shot size from the most recent shot.
Overall Clamp Time. Includes the time required for Clamp Close, LPMP,
7 Tonnage, Low Hold, Decompress and Clamp Open and delay timers.

Range:0 to 327.67 seconds.
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Using Production Monitor
Screen 3

Press 9l until

F
Bl

Part Storage

.yeu.%e..@w
71
Temp(26) 62 44,4

06, #
@nual| 11 ut o |

z5 26
Temp(27) B14)44. ¢ 15064, 4
CurrSP ##.# ##.#

@nual\ 230FF

CurrsP

Froduction Manitar \
I,

23 24
%##.# FA Mk 5 ke,
) T R
FF | [30FF |

27 2

##.# ##.#
(2044 4 L2, 4

| 24)utn |@nua1|

\F'FESS F9 To Advance Production Mnnit-:rJ

This field:

Monitors this:

The mode of the machine: setup, manual, semi-auto, or full-auto

Displays the current temperature for zone 1

Displays the current temperature for zone 2

Displays the current temperature for zone 3

Displays the current temperature for zone 4

Displays the current temperature setpoint for zone 1

Displays the current temperature setpoint for zone 2

Displays the current temperature setpoint for zone 3

OO N OO OB W DN

Displays the current temperature setpoint for zone 4

[EEY
o

Displays the current mode for zone 1

|

Displays the current mode for zone 2

[EEN
N

Displays the current mode for zone 3

[HEY
w

Displays the current mode for zone 4

[N
S

Displays the current temperature for zone 5

[HEY
ol

Displays the current temperature for zone 6

[EEN
(@p]

Displays the current temperature for zone 7

|
~

Displays the current temperature for zone 8

[y
oo

Displays the current temperature setpoint for zone 5

[EEN
(o]

Displays the current temperature setpoint for zone 6

N
o

Displays the current temperature setpoint for zone 7
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This field:

Monitors this:

21

Displays the current temperature setpoint for zone 8

22

Displays the current mode for zone 5

23

Displays the current mode for zone 6

24

Displays the current mode for zone 7

25

Displays the current mode for zone 8

26

Shows the temperature units in Degrees Celsius or Fahrenheit for
zones 1-4

27

Shows the temperature units in Degrees Celsius or Fahrenheit for
zones 5-8

Using Production Monitor
Screen 4

Press -
F9| until
Di@ . you see /Q} up

R

Part Storage

Clame:

Froduction Manitar \

PSLEL 3HF' /'ZBH 5

6 comp 7 2N

Poz, B8) . ## In., Prezs, @98 Pl
Velooity CU E10H#E

||:|]'EQI]'Q[|:
Pos, G18),#% In, Press. G190 PSI

Velocity CU E20%4

Preszure CU @###

T @ck 11| T ||T6es | T

Freszure CU ﬁi}###

\PPESS F9 To Advance Praduction H-:-nit-:-r“J

This field:

Monitors this:

The mode of the machine: setup, manual, semi-auto, or full-auto.

Shows the status of the clamp close profile®

Shows the status of the clamp LPMP profile®

Shows the status of the clamp tonnage profile®

Shows the status of the clamp low hold®

Shows the status of the clamp decompress™

Shows the status of the clamp open®

Shows the current position of the clamp phase

OO N OO o1 Bl W N

Shows the current pressure of the clamp phase

[y
o

Shows the current velocity CV for clamp (in counts)

|
|

Shows the current pressure CV for clamp (in counts)
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This field:

Monitors this:

12

Shows the status of the injection profile®

13

Shows the status of the pack profile®

14

Shows the status of the hold profile®

15

Shows the status of the pre-decompress profile®

16

Shows the status of the plastication profile®

17

Shows the status of the post decompress profile™

18

Shows the current position of injection phase

19

Shows the current pressure of injection phase

20

Shows the current velocity CV for injection (in counts)

21

Shows the current pressure CV for injection (in counts)

@ There are seven status indicators. Depending on the state of the profile, the indicator will appear differently.
See following status indicator descriptions at the end of this chapter.

Using Production Monitor
Screen 5

Press til
R raon
Eiection: @d @t @P

£5), 44 In. Press, G64# PSI
Uelocity CU €7 ###

sescee

Part Storage

Faos,

Froduction Monitor \

Frezzure CU ##

\ Fressz F9 Ta RBeturn To FProduction Menu J

This field:

Monitors this:

The mode of the machine: setup, manual, semi-auto, or full-auto

Shows the status of the eject forward profile®

Shows the status of the eject retract profile™

Shows the status of the eject tip-stroke profile®

Shows current position of ejection phase

Shows current pressure of ejection phase

~N o ol B W DN

Shows current velocity CV for ejection (in counts)
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This field: Monitors this:

8 Shows current pressure CV for ejection (in counts)

@ There are seven state indicators. Depending on the state of the profile, the indicator will appear differently. See
previous status indicator descriptions below.

Status Indicators The state indicators noted in Production Monitor Screens 4 and 5 are
as follows:
Status Indicator Description
F i Status indicator 1 is non—blinking

(profile is not active).

Frid Status indicator 2 is blinking (profile
. active and not suspend active).

Frad Status indicator 3 is blinking (profile
active and suspend active).

Frid Status indicator 4 is blinking (profile
: active and suspend done).

Status indicator 5 is non—blinking

Frid (profile complete with no internal
trigger).
Status indicator 6 is non—blinking

Fud (profile complete due to internal
trigger).

Frad Status indicator 7 is non—blinking

(profile not on).
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What's Next? In the following appendix, we explain about using alarms to
troubleshoot your system.
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Appendix A

Using Alarms to Troubleshoot
Your System

What’s in _ Use this appendix to read and interpret alarm codes to identify
This Appendix? system problems.
Alarm Bits The following screen shows the alarm bits that you can disable

during setup until you get the machine up and running. You can use
this screen for phase-wide alarms.

f ERC2 Alarm Setup \

Report Minor Errors > EEE
Report Seaments Meeding OLT MM ]

Report Seaments That Are Too Short | EENN
Report Velocity CU Limit Alarms I RE

Report PU Deviation Alarms I EEEN
Report PSI CU Limit Alarms I R
Feport CU Deviation Alarms I REI

\ Pressz F18 To Return To Alarm Menu J
=+ 0000 0000 0000 0000

T— Reserved
Minor Error
Reserved Reserved
CV Small Deviaton ———— —— Open Loop Test
Alarm
CV Large Deviation Alarm Segment Too Short
Pv Small Deviation Alarm Velocity CV High Limit Alarm
Pv Large Deviation Alarm Velocity CV Low Limit Alarm
psi CV Low Limit Alarm psi CV High Limit
Alarm
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A-2 Using Alarms to Troubleshoot Your System
Processor Faults
The following table lists the SLC 5/04P processor’s major faults.
These faults are reported via the SLC user-defined fault. When any
of these faults occur, the fault light blinks and the processor halts.
These faults are in addition to the standard SLC 5/04 processor
(cat. no. 1747-L542) faults listed in SLC 50@nd MicroLogix
1000™ Instruction Set Reference Manual, publication
number 1747-6.15.
Description Fault Codes Probable Cause Corrective Action
Found in File S:6
Internal Software Error 0xa0 Internal software error Call Customer Support
Machine File Bad Oxal N100 bad Call Customer Support
Machine CV Output File Bad 0xa2 N102 not found or too short 1. Check N102 length.
2. Check N100:6.
Machine Status File Bad 0xa3 N103 not found or too short 1. Check N103 length.
2. Check N100:6.
Machine Command (Permit) Oxad B101 not found or too short 1. Check B101 length.
File Bad 2. Check N100:6.
Phase SetPoint File Bad 0xa5 N104, N144, or N184 not 1. Look in N103 to determine if problem is on inject,
found or too short clamp, or eject.
2. Create file of correct length.
3. Check N100:7, N100:9, N100:11 for correct
number of profiles.
Phase Actuals File Bad 0xa6 N105, N145, or N185 not 1. Look in N103 to determine if problem is on inject,
found or too short clamp, or eject.
2. Create file of correct length.
3. Check N100:7, N100:9, N100:11 for correct
number of profiles.
Phase Engineering Actuals Oxa7 F107, F147, or F187 not 1. Look in N103 to determine if problem is on inject,
File Bad found or too short clamp, or eject.
2. Create file of correct length.
3. Check N100:7, N100:9, N100:11 for correct
number of profiles.
Phase ERC2 Memory File Bad | Oxa8 F108, F148, or F188 not 1. Look in N103 to determine if problem is on inject,
found or too short clamp, or eject.
2. Create file of correct length.
3. Check N100:7, N100:9, N100:11 for correct
number of profiles.
Phase Status File Bad 0xa9 B106, B146, or B186 not 1. Look in N103 to determine if problem is on inject,
found or too short clamp, or eject.
2. Create file of correct length.
3. Check N100:7, N100:9, N100:11 for correct
number of profiles.
Profile SetPoint File Bad Oxaa N109, N113, N117... Profile 1. Look in N103 to determine if problem is on inject,
Setpoint files not found or clamp, or eject.
too short 2. Use N103:16, N103:29, or N103:42 to find the
offending profile.
Profile Actuals File Bad Oxab N110, N114, N118... profile 1. Look in N103 to determine if problem is on inject,
actuals file not found or clamp, or eject.
too short 2. Use N103:16, N103:29, or N103:42 to find the
offending profile.
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Description Fault Codes Probable Cause Corrective Action
Found in File S:6

Profile Engineering Actuals Bad | Oxac N111, N115, N119... profile 1. Look in N103 to determine if problem is on inject,
engineering actuals file not clamp, or eject.
found or too short 2. Use N103:16, N103:29, or N103:42 to find the

offending profile.

Profile ERC2 Memory File Bad | Oxad F112, F116, F120... profile 1. Look in N103 to determine if problem is on inject,
ERC2 memory file not found clamp, or eject.
or too short 2. Use N103:16, N103:29, or N103:42 to find the

offending profile.
Wrong Processor Type Oxae Processor is not an L54xP You might have a normal L54x processor. Pro-Set 200
requires a L542P processor.

Invalid Profile Count Oxaf; N100:1, N100:3, or N100:5 Look in N103 to determine if problem is on inject,
contains an invalid value clamp, or eject.

Invalid JSR to ERC Subroutine | 0xb0 ERC2 update subroutine 1. Remove JSR 255 from any DIl or Main scan
(JSR254) has been called ladder files.
again before completing the 2. Call this subroutine only from the STI.
first time

Wrong OS Firmware 0xCO Pro-Set 200 operating Obtain an SLC 5/04P processor with Pro-Set 200
system is not installed in firmware extensions.
SLC 5/04P processor

0000 0000 0000 OO]fO Minor Error Bit

bit 1 The minor error bit indicates a segment in one of the phase profiles
has a minor error condition. For example, the following diagram
shows how the minor error bit works on the injection profile.

Minor Error Bit

B106/65

/

An error occurred in a segment
in the injection profile.

Rt;set All Segment/Profile
Cdmplete Bits

B101:2/1

The following minor error conditions are reported through file N103.
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Description

N103:18, N103:31, or
N103:44 Detail Value

Probable Cause

Corrective Action

Invalid Profile Number 1 N103:19, 32, 45 contain Remove any writes to N103:19, 32, or 45. Do not
invalid values alter these values from ladder program or Data
Highway.
Zero Gain 2 F107:4,10, F147:4,10, or Remove any writes to these locations from the
F187:4,10 are zero ladder program.
Not Deadhead Segment 3 N104:3,4, N144:3,4, or Change ladder program to place the identifiers for a
N184:3,4 refer to a deadheaded pressure segment in these fields. The

segment that appears not
to be a deadheaded
pressure segment

profile ID field (N104:3) uses the same bit pattern
as the permit bit for that profile. For example, the
hold profile is binary 00000100 or Decimal 4.

Invalid Deadhead Segment

4 N104:4, N144:4, or N184:4
contain a segment number
larger than the number of
segments in the profile

Change ladder program to place the correct
segment number in this field. The first segment of a
profile is segment 1.

Invalid Segment State 5 N103:21, 34, or 47 Remove any ladder program or Data Highway
are invalid writes to these locations.
Invalid Segment Number 6 N103:21, 33, or 46 Remove any ladder program or Data Highway
are invalid writes to these locations.
Invalid Profile Link 7 Profiles are linked in a 1. Examine link ID words.
a circle 2. Remove links to any earlier profile.
For example, remove any link from hold
to inject.
Improper call to ERC SUBR 253 | 8 Invalid call to ERC Remove calls to JSR 253

subroutine 253

Improper Data File configuration

1000 — 1256 ERC data table file not

found or too short

Subtract 1000 from error detail value. This value
yields the offending file number. For example, if the
error detail value is 1109, the inject profile setpoint
file N109 is not configured properly.

0000 0000 0000 ]}000

bit 3

Segment Needs OLT Bit

This bit, when set, indicates that you need to run an open loop test so

that ERC2 can identify the system dynamics.

Profile setpoint word 0, bit 12 enables the open loop test. If this

alarm remains set after an open loop test is performed, check the

phase setpoint file (N104, N144, and N184).

This bit is: When:
set (ON) process dynamics are not identified during an open loop test
reset (OFF) the reset all segment done bits are pulsed, or valid open loop test

performed

This bit remains reset (OFF) until you run an open loop test.

Publication 6500-UM001A-US-P — November 1999
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0000 0000 000% 0000 Segment Too Short Bit

bit 4 This bit, when set, indicates that the segment was not long enough
for the machine to achieve the segment setpoint. Pro-Set 200 does
not learn optimal CV values for segments that are too short to reach
a steady state.

To correct a segment too short condition, do the following:

e ensure the segment has a valid open loop test
* reduce velocity and/or pressure setpoints
* |engthen segment time or position

SP / \

Segment start Segment end

Cv

N

Actual Velocity Segment still has not
reached final velocity.

This bit is: When:
set (ON) a segment is unable to reach its final velocity in the allotted time
reset (OFF) you use the reset all segment/phase complete bit
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A-6 Using Alarms to Troubleshoot Your System

0000 0001 1110 0000
—

\
hits 5, 6, 7 and 8

Current Profile

High and Low psi and Velocity CV Alarms

These bits indicate that the ERC2 algorithm has calculated a control
output that exceeds a CV minimum or CV maximum limit setpoint.
The control output has been restricted to the CV limits (e.g., N109:8
and N109:10).

N109:09
CVMax  —————————————= == ———— =
Phase CV N100:11
Current Profile = == == == == == = e e e e e e e e e e e e e e e e
CV Min
Phase CV Q _
High Limit ‘ B106:0/7
not
B106:0/8
latched | phage cv [ ] : -
Low Limit :
]

Profile CV
High Limit

Profile CV

segment/phase
. / complete bits
i B106:4/7

latched /| ow Limit

Segment CV

High Limit
Segment CV

| o
| {  NuLoB

Low Limit

0000 0% 0 0000 0000

bits 9 and 10

PV Small and Large Deviation Alarms

These bits indicate that the actual velocity or pressure differs from
the setpoint. PV deviations are specified in the phase-wide setpoint
tables (N104:16-19, N144:16-19, N184:16-19).

Small deviation

Velocity
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The following diagram shows the ladder equivalent of small PV
deviation alarms.

Segment 1 Small
Deviation Alarm

Sl e 0)

Error>PV Small Dev.
Alarm

Segment 1 Done

Profile Small

Segment 1 Small Deviation Alarm
Deviation Alarm

|| ()
[ \
Segment 2 Small
Deviation Alarm

|
||
Segment 3 Small
Deviation Alarm
|
||
Segment 4 Small
Deviation Alarm

Phase PV Small
Profile 1 Small Deviation Alarm

Deviation Alarm
|
||
Profile 2 Small
Deviation Alarm

|
|
Profile 3 Small
Deviation Alarm
|
| |
Profile 4 Small This diagram also applies to large
Deviation Alarm PV deviation alarms and large

| | and small CV deviation alarms.

—
~
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OOOf/[ %OOO 0000 0000 CV Small and Large Deviation Alarms

bits 11 and 12 These bits indicate that the valve setting required to obtain the
profile setpoint have changed from the usually required values. This
may be due to wear, temperature, or viscosity changes. The CV
deviation band is set in the phase-wide setpoint table (N104:20-24,
N144:20-24, N184:20-24).

To set the usual CV, when the process is running well, set B101:2/4
for injection (CV deviation band) for at least one STI period.

This segment causes a
Small Deviation Alarm

ERC2LeamedCV [ (B106:00/12)
(Nlll:OZ) o o=

/.

D CGEED G e e R o©=n=m=mmm

:. e ©o o o o o o N104:20

® © ©« ©« o © ® o N104:20

Usual OV s e
N111:04
Large CV Deviation
N104:22
- - - [ _J [ _J [ ] - L ]
ams aas aas aas caas N104:22
Small CV Deviation
N104:20 This segment
causes a large
deviation alarm.
® ®© © © © ®© o o = Small Deviation
s ems ems ems ems | grge Deviation
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Appendix B

What's in
This Appendix?

Operator Screens

Understanding SLC 5/04P
Processor Addresses

Use this appendix to become familiar with SLC 5/04P processor
addresses for all Pro-Set 200 screens.

This field: Is located in:

N88:16

N88:17

N88:20/00

N88:15

N88:14

N88:13

~N| oo~ W|IN|F

N88:18

Mold Part Storage Screen

f Mald Part Storage \

Recipe #@# iz Aoctive

Select Recipe #
Mame: #@#################

Letter Selection and Fosition

l31F'E'
Sawe Hetive RBecipe As Selected Eecipe

H@ine Stopped Restore Enabled J
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Clamp Close Profile Screen
This Is located || This | Is located / C]-Ell'ﬂF' Close Profile
field: | in: field: | in: Full Close Cloze Lou fold
1 16956 1 12 | Nizoal Open Fast DOecel Mold Touch
2 N149:32 || 15 | N149:39 Pas.In |1 .##|@.##|@.##|@.##|@.##|
3 N149:40 16 N149:47
4 N149:48 || 17 N153:31 IUESII @'## | @'## | @'## |
5 N153:32 18 N150:07 726 E@## E@## E@##
6 N149:30 19 N150:11 F i
7 N149:38 || 20 N150:15 PFF-ESEIE' A 1 ’
8 N149:46 || 21 N154:07 E @ #
9 N5z Tz | Nezor Full Ell:use- Fos, In,
10 N150:06 || 23 | N83:13/14 Foz, f# In.
1 N150:10 || 24 N145:00 Press, ng
12 N150:14 || 25 N92:07
13 N154:06
Clamp Tonnage Screen
This | Islocated || This | Is located f Clamp Teonnage Frofile \
field: | in: field: | in: Tonnage Low Hold Ele-:-:lmpress
1 N157:30 1 T4:05.ACC Uel, _
3 N165:30 | 13 | T4:14.ACC Press, IR _
4 N157:31 14 N149:06 Pl ;0..
5 N161:31 15 N169:06 ) )
LPMP Malfunction Timer E#@#
6 N165:31 16 N145:00
= NEsor T o NL4E07 Clamp Decompress Delay | E##@
8 N162:07 || 18 N169:07 mﬁ_ﬁ E e l
9 N166:07 | 19 | N14501 el | Uel, Pos, @#‘# In.
10 T4:05.PRE
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Understanding SLC 5/04P Processor Addresses B-3

This Is located || This | Is located
field: in: field: | in:

1 N169:56 15 N169:47

2 N169:48 16 N169:39

3 N169:40 17 N169:31

4 N169:32 18 N170:19

5 N92:07 19 N170:15

6 N169:54 20 N170:11

7 N169:46 21 N170:07

8 N169:38 22 T4:01.PRE
9 N169:30 23 T4:01.ACC
10 N170:18 24 N145:00
1 N170:14 25 T4:16.PRE
12 N170:10 26 T4:16.ACC
13 N170:06 27 N145:01
14 N169:55

This Is located || This | Is located
field: in: field: | in:

1 N109:56 16 N109:55

2 N109:48 17 N109:47

3 N109:40 18 N109:39

4 N109:32 19 N109:31

5 N109:62 20 N110:23

6 N109:54 21 N110:19

7 N109:46 22 N110:15

8 N109:38 23 N110:11

9 N109:30 24 N110:07
10 N110:22 25 T4:15.PRE
11 N110:18 26 T4:15.ACC
12 N110:14 27 N82:13/14
13 N110:10 28 N105:00
14 N110:06 29 N105:01
15 N109:63

Clamp Open Profile Screen

/ E]amp Open Frofile
Full en Dren Dren
PET é eE ] ast C]EIEE'd
Pos,In @# NOEaOEOROR:
Vel OxalORIORI0K:
In‘Ses BHIORE BHILE: G144 BHLI B

Press, (AFFE] [lSFEE] |16FEE] |17
B T me B &

Open Duell _ BH23 b po. E, 8 In.
Qen Oelay '3# Press, =L

Injection Profile Screen

f Injection Profile \

4 3 2 1
Pos.1n Q##HQ ##||Q ##||Q e
vel, |5E IIQ ## |

(058ie G iokh SRLHE GHILAR G HR SELLHS

Press, 15## 16## 17## |Q##| |Q##|
PS1 E23% G244

Injection Fc-mar-:l De lay EI#
@._vru [njection F'u:5. EI# In.

\ omplete Fress, PSI
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B-4 Understanding SLC 5/04P Processor Addresses

Transfer Profile Screen
This field: Is located in: f Transfer FProfile \
1 NI0O:I8 Fos.In, B2 H
2 N110:00

Frezz,

3 N109:19 Fo] @Eﬁl El@
4 N110:01
5 N109:21 P':I'.f_a'glkr"
6 N109:20 )
7 N110:02 Time E'#@
8 N109:06 artard Joo  Ratr: -
g e Uel, [BPFR] Vel. |5 0] pos. oeilOhy 1n,
1 N109:07 = @E = E@E Fress, @# P51
12 N129:07
13 N105:01

Pack/Hold Profile Screen
This Is located This Is located Fack-Hold FIP':"F ile
field: | in: field: | in: 0 ]-:I 0 ]-:I F'-a-:k 2 F' clk 1
1 N117:38 15 N114:11 ## | \ |
2 N17:30 || 16 | N114:07 f B E 5 ## El 6 ## El 7 ¥ E#@}#
3 N113:38 17 N117:41
4 N113:30 18 N114:33 F r e 5 %, ‘Q##
5 Nug10 [ 19 | Nu741 El 15 i@#
6 N118:06 20 N113:33 _ |@ Fren | @ e | |@ ## | ‘Q e |
7 N114:10 21 N118:13 Time 21 22 24
8 N114:06 22 N118:09 E # E’ # E’ #
9 N117:39 23 N114:13 .

Cure Timer |M G426 4% Pos, E#@bﬁ# In,
10 N117:31 24 N114:09 Press PS]
1 N113:39 25 T4:2.PRE '
12 N113:31 26 T4:2.ACC
13 N118:11 27 N105:00
14 N118:07 28 N105:01
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Understanding SLC 5/04P Processor Addresses B-5

This Is located || This | Is located
field: in: field: | in:

1 N125:32 14 N125:55

2 N125:40 15 N126:63

3 N125:48 16 N126:07

4 N125:56 17 N126:11

5 N125:28 18 N126:15

6 N125:30 19 N126:19

7 N125:38 20 N126:23

8 N125:46 21 T4:11.PRE
9 N125:54 22 T4:11.ACC
10 N125:62 23 N105:00
1 N125:31 24 N125:06
12 N125:39 25 N125:07
13 N125:49 26 N105:01
This Is located || This | Is located
field: in: field: | in:

1 N121:32 1 N121:31

2 N125:32 12 N121:31

3 N182:17 13 N122:07

4 N122:08 14 N130:07

5 N126:00 15 T4:9.PRE
6 N130:08 16 T4:9.ACC
7 N121:30 17 N105:00

8 N129:30 18 T4:10.ACC
9 N122:06 19 T4:10:ACC
10 N130:06 20 N105:01

Plastication Profile Screen 1

/ Flastication Profile \
1 z 3 4 2

Fos.In | LN 8820 883N 88| 4 5.B8]| 5 I.3¥]
Vel.% | 61 B8] TN FE ]| S FE ]| O L. FF | (10T #F]

PFE'SE |LLFFE] | 125FH] Q#*H 14 |{5}##
Glo% BTk Bl9f  B20k
ST el I:Ie-la:.* _ E#@#

Lﬁm—m Fos, G423 In,
\El P=1 - Press, E@ F'SI

Plastication Profile Screen 2

///r Flaztication Frafile \\\\

Fre—Decomp ShotSize Post-Decomp
- (2LEE] | 2LEE]
' "
e ], I OR:
InSec  G#f gk BH#{10 1#
Frezz, @EEI 1244
FEI 713 8 (14 4

Pre Delay |[15H.5%] 04416
Post Delay |LOFHH] ouiloy hoS: 0¥

N

=

# I

n.
H SIJ

3
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B-6 Understanding SLC 5/04P Processor Addresses

Core Selections Screen

-~

~

—— — Care Setup
his field: located in:
I'S < ;z;ate i Core Set Core Pull
5 8319 f:> Off i:i Off
3 B3:18
4 B3:19 H
5 N92:04 ] "E"
6 N92:03 3 SEt |||:||| F'LI].] |||:|||
; Iji;::ii Position m In., Position |67 #¥] In.
5 N14500 Alarm Timer m Alarm Timer |
10 N145:01 Fos, EI@ 8 In.
\ Press, EI F'Ey
Ejector Forward Screen
: : f Ejector Forward Profile \
This Is located || This Is located
field: | in: field: | in: R Frd, F I.| 1 1
1 N193:32 9 N189:39 ] et dpd p:
2 N189:32 || 10 N190:07 Foz.In D Kl #H] |3 ## |
3 N189:40 1 N190:11 Ue] |@ £ | Q £ |
4 N189:30 12 N92:05 In Sec IEI 5 T 7##
5 N193:38 13 N84:13/14
6 N190:06 14 N185:00 Frezs, Start
7 N190:10 || 15 | N185:01 FSI ’ ’ EJ'E":t':'PE m
8 N189:31
Zerg Ejection Fos, E ¥ In.
Frezs,

\ ero

=
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Understanding SLC 5/04P Processor Addresses B-7

This field:

Is located in:

N193:32

N197:32

N189:40

N193:30

N197:30

N194:06

N198:06

N193:31

OO N OB W|[N| -

N197:31

[EEN
o

N194:07

[N
[N

N198:07

[EEN
N

N185:00

[EEN
w

N185:01

This field:

Is located in:

N193:32

N189:40

N193:30

N194:06

N193:31

N194:07

N185:00

O N[O |0 B W[IN| -

N185:01

Ejector Retract Screen 1

-~

Ejectar Retract Profile \\\\

Ret  Tip  Foil

Pos.In | LI.8%] [21.8%] | 31.58]

Vel,
InsSec

Pressz,

N

ALFE] |SLFE]
OO

Fos, E{:) ¥ In.

Fresz, O PsI

Ejector Retract Screen 2

-~

Fos.In

Lel,
In Sec

Frezz,
P51

N

Ejector Retract Profile \\\\

Full
Fuud.

Fet
OENOR:

ettt 1
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B-8 Understanding SLC 5/04P Processor Addresses
Ejector Selections Screen
This Is located || This Is located f E J ector ety F \
field: in: field: | in: Eiect E_'iE'Et TlF' |-.-||_| ]t i_
1 T43PRE || 9 N92:01/05 ode Duwell Stroke Stroke
2 N92:02 10 | N92:01/04
3 N92:06 11 N193:06 @
4 N92:01/00 || 12 | N189:06 @ Off 40n @ ni @ ni
6 N92:01/01 || 14 | N193:07 Eﬁ. I_Ir b T FEE.
7 N92:00 15 | N189:.07 a @ I n @
8 N92:01/03 [[ 16 | N185:01 o e Eiect Fud
Vel. |WFFE] Vel |121FE] pos, piidi44 In,
P=1 PE1 [15HE¥ | Press, 016)# PSI
Temperature Control Screen 1
This | Is located This | Is located f Temperature Control
field: | in: field: | in: 21 22 23 24
1[Nk |17 | No5i08 Temp(33) B 1H .4 DH2H.4 B HH B4 H
2 | No525 |18 | N9SO9 CurrSP G5 )4 GHHso # GHE#(TE  GhEw(sd
e Run 5P |[Co FRE. 8 [EL0 . ¥ | ([ 8. B (L2881
5 N95:00 21 | N95:36 Dew @ @
6 N95:01 22 | N95:37 CU % @# G # HE # HH # K
7 N95:02 23 | N95:38 Man % @### i |@j### i I@}I## HH |@}}## il
8 N95:03 24| N95:39
9 N95:28 25 | N95:40 Mode @"'U-ﬁl @'—'W 21D Ff 280f
10 | N95:29 26 | N95:41 Select /o mrea Man, | 0ff et |
11 | N95:30 27 | N95:42 \ @
12 | N95:31 28 | N95:43
13 | N95:32 29 | N95:44
14 | N95:33 30 | N95:45
15 | N95:34 31 | N95:46
16 | N95:35 32 | N95:47
33 | N95:48/14
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Understanding SLC 5/04P Processor Addresses B-9

Temperature Control Screen 2

This | Is located This | Is located f TE'I'IIF'IE'F'-atLIF'E' l:':'ntr':'l
field: | in: field: | in:
1 | N96:24 17 | N96:08 Temp(33) g#@# 3 g#@} # g#@ # El#@
2 | No625 |18 | N9609 CurrSP GHH{5 )% BHEH O F OHNE Tk  OH G
R o N Run 5P [ .3 [L0FEE ¥ | (LB ¥ | [L2F . ¥
5 N96:00 21 | N96:36 Dew @ @
6 N96:01 22 | N96:37 Cl % @#.## #.## #.## #.##
7 N96:02 23 | N96:38 Man ¥ @}###.#ﬂg)ﬂ## 4 I@)###.## |@>H##.##|
8 N96:03 24 | N96:39
9 | N96:04 25 | N9G40 Mode @Enual QDH: @ut-:- @nual
10 N96:29 26 | N96:41 Select
11 | N96:30 27 | N96:42 \ @
12 | N96:3L 28 | N96:43
13 | N96:32 29 | N96:44
14 | N96:33 30 | N96:45
15 | N96:34 31 | N96:46
16 | N96:35 32 | N96:47

33 | N96:48/14

Temperature Control Screen 3

This Is located This | Is located / TE'I'llF'E'P-EltLII'“E' Control \
1

field: | in: field: | in: Stand z JE X 24

N I By SF | LHFE ¥ 2 WEE.F| 3 HEE £ 4 .
2 N93:30 15 | N93:62

3 | N93S55 16 | N9387 Select W ; m F tan

4 N93:80 17 | N93:13 [m Em

5 N95:48/01 || 18 | N93:38 L ou 12

6 N95:48/02 || 19 | N93:63 High |3J*# #([E14kE #]|[B05F #]| )*# il
7 N95:48/03 || 20 | N93:88 - Dew @7)###-# | |18 MR & |19 HHEE  F | (20HHHE |
8 N95:48/04 || 21 | N93:14 + Dew @###.# I@*}###.# I@*j### 5 I@“;I### F ]
9 N93:11 22 | N93:39 S R erat 100 Lollp 1ete

10 N93:36 23 N93:64 = L Uy AV A

11 | N93:61 24 | N93:89 \

12 | N93:86 25 | N97:50

13 | N93:12
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B-10

Understanding SLC 5/04P Processor Addresses

This | Is located This | Is located
field: | in: field: | in:

1 N94.05 14 N94:37
2 N94:30 15 N94.62
3 N94.55 16 N94:87
4 N94:80 17 N94:13
5 N96:48/01 18 N94:38
6 N96:48/02 19 N94:63
7 N96:48/03 20 N94:88
8 N96:48/04 21 N94:14
9 N94:11 22 N94:39
10 N94.36 23 N94:64
1 N94.61 24 N94:89
12 N94.86 25 N97:50
13 N94:12

This field: Is located in:

1 N80:00

2 N80:05

3 N80:00

4 N80:10

5 N80:07

6 N80:11

7 N80:06

Publication 6500-UM001A-US-P — November 1999

Temperature Control Screen 4

f Temperature Contral \

e 5 25 zZ7 z8
By oF | LTFE.F|| 2 THEE.F | 3 THEE. B4 HFE. 1

Select | T | | o | &
Low | O FEE B || 0088 ¥ || WHEE. B | |28, ¥
High |[BO3HE#]|[B04H ¥ |[BIsH ¥ ||l H ¥ ]
- Dev |17FFE.B|LSTREE ¥ |[LOTEE ¥ | [20 08 . ¥ |

+ Dev E@}###.#Iﬁgﬁ###.#Ikzﬁ###.#lkg@###.#l

Operation Complete

Production Monitor Screen 1

@up Froduction Monitar \

Cyele Counter E:)##
Cwcle Time @.H# Seconds Largest @.##
Idle Time @.ﬁ# Seconds Largest @.##

b - ; Counter

eset Largest Lwcle |
Feset Largest Idle Time

ime

\F’FE‘SS F9 Tao Adwvance Production Hc-nit-:-rJ




Understanding SLC 5/04P Processor Addresses B-11

Production Monitor Screen 2

This field: | Is located in: @”P Froduction Monitor \

1 N80:09

5 NBOOL Injection Time @.## Seconds

j Ezggg Transfer To Pack: 0On Position @.##

5 NIZ5:18 Cure Time @.## Seconds

i o Shot Size Sp E5)#F Shot Size Ast 644
Overall Clamp Time @.## Seconds

\F’regg F9 To Advance Froduction H-:-nit-:-rj
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B-12 Understanding SLC 5/04P Processor Addresses

Production Monitor Screen 3
This | Is located This | Is located @UP Froduction Monitor \
field: | in: field: | in: 71 72 73 74
L[N0 A4 | NeG2e Temp(26) G2 4 €344 4 G4k 4 05 4E
2 N95:24 15 | N96:25 @ @
3 NO525 % | N9626 CurrspP 4§ .4 E8 Ht . & . #
4 | N95:26 17 | Nog27 oinual] [Wiutae | @:IFF | [130FF |
5 N95:27 18 N96:00 25 EE- E? EE
6 N95:00 19 | N96:01
b N0 1o | Nee Temp(2) 4444  E1544. 4 ##.# ##.#
e I T CurrP G184 4  E10)#4 4 02004 4 (2144 ¥
9 N95:03 22| N96:40 @nua1| 230 Ff | 24)ut o | @nual‘
10 | N95:40 23 | N96:41 . .
TR T YRR \F’ress F9 To Adwance Production r'1-:-n1t-:-rj
12 | N95:42 25 | N96:43
13 | N95:43 26 | N95:48/14

27 | No6:48:14

Production Monitor Screen 4
This field: Is located in: @UP Production Monitor \
1 N80:09
5 NB02D 0 lame: @-:-5-3- @HF‘ /'ZBH 5 5 Canp @en
° o020 Fos., B8).## In, Press, @.9% PSI
4 N80:24 i
c NBO.Z5 Velocity CU ## Pressure CU @###
6 N80:26 .
= G027 Inicotion: (1) @ck | Ts)e || ToVes |V rys
8 N145:00
- — Pos. G18).##% In, Press, 194 PSI
10 N102:01 Velogity CU ## Pressure CU @###
- 10204 \F’FESS F9 To Adwance Production M-:-nit-:-rj
12 N80:16
13 N80:17
14 N80:18
15 N80:19
16 N80:20
17 N80:21
18 N105:00
19 N105:01
20 N102:01
21 N102:02
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Understanding SLC 5/04P Processor Addresses B-13

This field:

Is located in:

N80:09

N80:28

N80:29

N80:30

N185:00

N185:01

N102:05

O N[OO |0 B W[IN| -

N102:06

This field:

Is located in:

B14:0/01

B14:0/03

B14:0/04

B14:0/05

B14:0/06

B14:0/07

~N| oo~ W|IN|F

B14:0/08

Production Monitor Screen 5

@up Froduction Monitor \
et [74] (79[
Pos. £5),## In, Press., 264 PSI
Uelosity CU E 7 ###  Pressure CU B8 H##

\F’ress F9 To Return To FProduction I"Ivz-nuJ

ERC2 Alarm Setup Screen

f ERCZ Alarm Setup \

FEeport Winor Erraors

Report Seaments Meeding OLT e
Feport Segments That Are Tao Short _0
Eeport Velocity CU Limit Alarms
Eeport PU Deviation Alarms
Eeport PSI CU Limit Alarms
Report CU Deviation Alarms

\ Frezs F1A To Eeturn To Alarm Menu
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B-14 Understanding SLC 5/04P Processor Addresses

Quick Tune Screen

This field: Is located in:
1 NB1.00
2 N81.01/00
3 N81.01/01 _
4 N8L1.01/02 Seq 1 [6)ament Skipped | arn I:IH
. 7
5 N81:01/03 Coq O @ STep Seen | lect
6 NB1.02 €9
: arn Off
7 N81.01/13 Ceq 2 @D Mewer Seen | @amp F7
8 NB1.03
9 N81:01/14 Sey 4 @ Mewer Seen ‘ @EF" 0ff
n N81.05 \F’res5 F3 Ta Return To Production Menu J
12 N81.01/14
13 NB1.06

Alarm History Screen

This field: Is located in: f Flarms \

1 Refer (0 files B11 r@wnmw LH:MM:SS P CST MMDO-YY
and B12 in the H:MM 55 PM CST Injection Unit Mot
Pro-Set 200 Data On

— | Table Reference MO0 IH:MA:SS PROCST MM-D0-4Y
Manual, H:MM: 55 PM CST Injection Phase
publication Minor Error
6500-6.4.4

\ Fresz FLA To Eeturn To Alarm Menu J

Publication 6500-UM001A-US-P — November 1999



Understanding SLC 5/04P Processor Addresses B-15

This field:

Is located in:

T4:4PRE

T4:6.PRE

T4:7.PRE

T4:8.PRE

T4:12.PRE

T4:13.PRE

N0l W|IN|F

T4:0.PRE

This field:

Is located in:

1

T4:21.PRE

2

T4:23.PRE

3

T4:24.PRE

Timer Setup Screen 1

f Timer Setup

[Mote: ALL Tiwmer Are In Secaonds)

Mechanical Safety Malf, Timer
Flazher On Timer

Flazher OFff Timer

Injection High Wolume Delay
Flasztication MWatch Dog Timer
Clamp High Volume Delay

Clamp Tonnage Watch Dog Timer

\ Freszss F9 Ta Advance Timer Screen J

Timer Setup Screen 2

f Timer Setup

(Mote: ALl Timer Are I[n Seconds)

Fre-Fill Shift Delay L]
Eject Watch Dog Timer 5 2 ) FF ]
Clamp Open Match Dog Timer

\F’FESS F9 Ta Return To Production MenuJ
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B-16 Understanding SLC 5/04P Processor Addresses

Counter Setup Screen

This field: Is located in: f

Counter Setup

1 C5:02.PRE
2 C5:03 PRE Spare Counter C3:12
3 C5:04 PRE Spare Counter CS:3
4 C5:05.PRE Spare Counter C5:4
5 C5:06.PRE Spare Counter CS5:5
6 C5:.07.PRE Spare Counter CS:E
7 C5:08.PRE Spare Counter CS5:7
8 C5:09.PRE Spare Counter CS5:2

Spare Counter C5:9

\\\PFESS F9 Ta Return To Fraoduction Menu 4///

Setup Screens

Machine Setup Utility Screen

This field: Is located in: f \

1 N90:09

2 N90:00 Machine Setup Utility

‘estore Machine Setup

Save Machine Setup

@ﬂhine Stopped Restore-Save Enabled |

N J
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Understanding SLC 5/04P Processor Addresses B-17

This Is located || This Is located
field: in: field: | in:

1 N82:00 10 N82:08

2 N82:01 1 N82:13/01
3 N82:02 12 N82:09

4 N82:03 13 N82:18

5 N82:13/01 || 14 N82:19

6 N82:04 15 N82:13/02
7 N82:05 16 N82:20

8 N82:06 17 N82:21

9 N82:07

This Islocated || This | Islocated
field: in: field: | in:

1 N82:22 9 N82:28

2 N82:23 10 N82:29

3 N82:13/03 || 11 N109:06

4 N82:24 12 N129:06

5 N82:25 13 N109:07

6 N82:26 14 N129:07

7 N82:27 15 N82:30

8 N82:13/04

Injection Input/Output Device Setup Screen

f Injection InputsOutput Device Setup \

Pos, Input P1 m AT Counts
Fos, It P2 (3HE.BE] AT Counts

Jolts Current Counts %

PSI Input F1 AT Counts

PSI Input P2 AT Counts
@ -

Eurrent I:-:-untS @#

F5S1 Output Min _ AT \_

PSI Output Man AT [14}

\ Frezs F2 to Advance In_1-.=c=t1-:-n 5creen5/

Velocity Spanning Values Screen 1

Velocity Spanning Values
MIM Fud (17 #%] IN-SEC AT |28,
MAX Fud |54 %] IN/SEC AT [GH5 ¥
MIN Ret [ 67.%%] INSEC AT 7ML B¥]
MEX Ret |[FE9JK] IN4SEC AT [BHL0F]

Eorward Jog
Vel [1L7.38]
FS1 [131#E]

Maw Uel, a@# In-Sen

\ Fress F2 to Advance Injection Screens J
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B-18

Understanding SLC 5/04P Processor Addresses

This Is located || This | Is located
field: in: field: | in:

1 N82:34 8 N82:13/06
2 N82:35 9 N82:36

3 N82:13/05 || 10 N82:37

4 N82:32 1 N125:08

5 N82:33 12 N125:06

6 N82:28 13 N125:07

7 N82:39

This Islocated || This | Islocated
field: in: field: | in:

1 N83:00 10 N83:08

2 N83:01 11 N83:13/01
3 N83:02 12 N83:09

4 N83:03 13 N83:20

5 N83:13/00 || 14 N83:21

6 N83:04 15 N83:13/02
7 N83:05 16 N83:18

8 N83:06 17 N83:19

9 N83:07

Publication 6500-UM001A-US-P — November 1999

Plastication Sensor Nameplate Values Screen

/ Flastication Qutput Oevices \

FSI Output Min | AT
PS1 Output Man AT

EFH Spannlng Ua1u95

MIN RPH \— AT | ELEE],
MAX RPM [[oT.BE] AT @m :
Shot Size |[BH10%]

Clamp Input/Output Device Setup Screen

f Clamp Input-sOutput Oewice Setup

Fos, Input P1 m AT | Counts
Fos, Input P2 e]}ﬂl AT G E-:unt5
e .

Twpe Eurrent Counts

PEI Input Pl _,}E}I I:-:luntﬂ
PEI Int P2 jﬂ}l E{I E-:untg

: Eurrent Counts
PSI Dutput Min @j}ﬂ] AT @ m
PEI Output Maw [16WE] AT [17)

\ Frezs F1 to Advance Clamp Screens J




Understanding SLC 5/04P Processor Addresses B-19

This Is located || This Is located
field: in: field: | in:

1 N83:22 9 N83:28
2 N83:23 10 N83:29
3 N83:13/03 || 11 N149:06
4 N83:24 12 N169:06
5 N83:25 13 N149:07
6 N83:26 14 N169:07
7 N83:27 15 N83:30
8 N83:13/04

This field: Is located in:

1

N83:17

Velocity Spanning Values Screen 2

Velagity Spanning Values

MinClose |17 ¥¥]IN-SEC AT [2F. 8%
ManClose |41 8% IN/SEC nT
MinOpen | 61.8%]IN-SEC AT |7 H.BE ]
MawOpen |01 ##]IN-SEC AT [107H.#% |

Vel
PSI

Maw Uel B{15HE In-Seo
\\\\ Fress F1 to Advance Clamp Screens

Tonnage Sensing Selection Screen

///r Taonnaae Senzing Selection \\\\

7 ) ‘ressure
o= Fressure SuWite
Bw Limit Switch On Togale

By FPosition

If wyou select Tonnage =zensing by anything
but 3 pressure transducer. Clamp Low Hol
and Oecompress EUSFIEE setyp as a time
rorlle,

\\\ Frezs F1 to Advance Clamp Screens ////
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Understanding SLC 5/04P Processor Addresses

This Is located || This | Is located
field: in: field: | in:

1 N84:00 10 N84:08

2 N84:01 1 N84:13/01
3 N84.02 12 N84:09

4 N84:03 13 N84:20

5 N84:13/00 || 14 N84:21

6 N84.04 15 N84:13/02
7 N84.05 16 N84:18

8 N84.06 17 N84:19

9 N84.07

This Islocated || This | Islocated
field: in: field: | in:

1 N84:22 9 N84:28

2 N84:23 10 N84:29

3 N84:13/03 [ 11 N189:06

4 N84:24 12 N193:06

5 N84:25 13 N189:07

6 N84:26 14 N193:07

7 N84.:27 15 N84:30

8 N84:13/04
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Ejection Input/Output Device Setup Screen

Ejection InputsOutput Device Setup \

Fos. Input Pl AT Counts
Fos, Iut P2 AT [4T#E] Counts

Eurrent Counts B

FSI Input P - AT |- Counts
PSI Input P2 AT Counts

Type |1 BENEN Eurrent E-:-untS E|

FS1 Output Min @jﬂi}] AT [L4TH.FE ]
PS1 Output Man AT m‘m

Fress FE ta Hdvance Ejector Screens

Velocity Spanning Values Screen 3

LJE locity Spanning Malues

MIH Fud |[ 1/, ##] IN~SEC AT

MAY Fud | j}i}] IN~SEC AT

MIM Ret || E:i:] IN~SEC FIT E
MAX Ret |[o) ##] IMN-SEC AT 10 B |
Eorward Jog :
Vel
PSI F'SI

Maw Vel E@@H# In-Sec
\ Fress FE to Advance Ejector Screens




Understanding SLC 5/04P Processor Addresses B-21

ERC2 Alarm Setup Screen
This field: Is located in: / ERCZ Rlarn SEtLIF'
1 B14:00/01 Feport Minor Errors
2 B14:00/03 Report Seaments Meeding OLT
j Sﬁggﬁ Feport Seaments That Are Too Short
5 S 1400107 Feport Velocity CU Limit Alarms
6 B14:00/06 FEepart PY Deviation Alarms
7 B14:00/08 Feport PSI CU Limit Rlarms
Eeport CU Deviation Alarms

\\\\ Fresz FI18 Tao Feturn To Alarm Menu ////

Ejector Position Sensing Screen

This field: Is located in: / E_'iE'Etl:IF' Fosition Senging \

1 N84:13/11

Ei}Hith Linear Transducer

mit SWitches

If wou are using Limit Switches to

senze Ejector position, then wou can

not use ERCZ for Open or Cloze loop
contral of the Ejectors,

\\\\ Fress FE to Advance Ejector Screens ////

Publication 6500-UM001A-US-P — November 1999



B-22 Understanding SLC 5/04P Processor Addresses

Phase Zeroing Screen
This field: Is located in: / Phaze Zeroing
1 NB313/14 Fas, B#2H# In.
’ NL45:00 \pgm e Press, G43) PSI
3 N145:01
4 NB2:13/24 Fas, E#(:H# In.
5 N105:00 ero Complets Press, O#(6)PSI
6 N105:01
7 N84:13/14 Fas, Ei## In.
8 NI85:00 Press, G4 9)PSI
9 N185:01
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Understanding SLC 5/04P Processor Addresses B-23

Configuration Screens

ERC2 Profile Configuration Screen

Is located in: f ERCZ Profile Configuration \

This field:
1 N90:07
2 N90:07 @.:. Frofile Selected
3 N90:06/01
\ Fress F2 to Advance to Hent Screen J
Profile Selection Screen
This field: | Is located in: f @H-:I Profile Selected \
1 N90:07 , ,
2 N90:01/00 Pr'jf?l'? 15 _ ‘m
3 N90:01/01 Profile Twpe 15 a Jelonity
4 N90:01/03 Frofile Control Mode @Hut-:-
> NEOLOF Ramps are and Coordinated |6 K
° N90:01/23 Link Profile 0'-:- to Profile Humber @J
7 N90:01/08 ) e A
5 N90:03 Suspend Profile at Position (1044, % |
9 N90:01/09 Cirection of Profile Position @
10 N90:04
11

N90:01/10 \ Fress F2 to Advance to MHedut Screen J
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B-24 Understanding SLC 5/04P Processor Addresses
Profile Selected Screen 1
This field: Is located in: f @HD Profile Zelected \
1 N90:07
5 900101 Use Learned or HCUMan U2 hoity © carned]
2 E:ggo%olllf; I{F Presg%rg FrnFiFle 1EI'_u.In:
: garn aring Frgrlle ar -~
5 N90:01/06 ze PST learned during
Dezdhead
If Uelocity Profile then:
Run PSI as CUMAR or Use
PSI Learned during Deadhead
\ Press F3 to Advance to Hedt Screen J
Profile Selected Screen 2
. . f Oeviation Alarm Limits \
This Is located || This Is located .
field: | in: field: | in: DUE“IF'“.‘:E-’ 0 PSI
1 N144:16 13 N104:18 l:.EI"I| lat lcl:l,ﬂ F.EI“I lat lcl:l,ﬂ
2 N144:20 || 14 N104:22
T Clamp Small [[LLFH] (268K |[3FE] L4 FFE]
4 N144:21 16 N104:23 L-EIF'EIE" | ‘ | |
o s |47 (WSS | ppjegy Spal) |(OLFE] [IOHER] | LIFE] | L2FEE)
7 N144;19 19 N184217 Large | ‘ | |
8 N14423 |[ 20 | N184:21 Eiect Small |@.## | @### | @## | @### |
s [ moss |z | masis Larse |GH20F] [GH22K] [EH23) [EHE24)
10 N10420 Jj 22 | N18422 \ Prezs F2 to Advance to Heut Screen J
1 N104:17 || 23 N184:19
12 N104:21 || 24 N184:23
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Understanding SLC 5/04P Processor Addresses B-25

Clamp Close Ramp Rates Screen

Cl 1 F Fat
This !s located || This !s located f Fu l-E:lll'ﬂF' Aok hamp hates Ful 1\

o _ il g Cloze LCloze Lo
ze'd' :“1'49.34 ‘;'e'd' ":‘1'49.36 Open Fast  Decel Mald Close
2 N149:42 || 10 | N149:44 ?EESEE% L LH |2 H ‘@}ﬂ
3 N149:50 11 N149:52
4 NI53:34 || 12 | N153:36 ?EESE 22] | 5 H @m \@ |
5 N149:35 13 N149:37 |:| -
6 N149:43 14 N149:45
7 N149:51 15 N149:53 PEEEEEC @###| @)###” @###| ‘®###|
8 N153:35 16 N153:37 |:|
Bi
Precs |L13HEE] [14HFE] [15HFE] [167FF]

Clamp Tonnage Ramp Rates Screen

This field: Is located in: f |:1-E|I'|1F' TIZII'II'|-E|'5|E' F:-EII'IIF' Rates \

1 N157:34 Tonnage Low Hold Decompress
2 N161:34 |:||:=l3 |-.-|IE'1
3 N165:34 TneSecd
4 N157:35
Dec Uel
2 st TriSens
: A
; IGE PEEEEE
: 8
9 N165:36
]
10 Nis7a7 Prass  |10FEER]
1 N161:37 PSI~Sar J
12 N165:37
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Understanding SLC 5/04P Processor Addresses

This Is located || This | Is located
field: in: field: | in:

1 N169:58 9 N169:60
2 N169:50 10 N169:52
3 N169:42 1 N169:44
4 N169:34 12 N169:36
5 N169:59 13 N169:61
6 N169:51 14 N169:53
7 N169:43 15 N169:45
8 N169:35 16 N169:37
This Is located || This | Is located
field: in: field: | in:

1 N109:66 11 N109:68
2 N109:58 12 N109:60
3 N109:50 13 N109:52
4 N109:42 14 N109:44
5 N109:34 15 N109:36
6 N109:67 16 N109:69
7 N109:59 17 N109:61
8 N109:51 18 N109:53
9 N109:43 19 N109:45
10 N109:35 20 N109:37
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Clamp Open Ramp Rates Screen

///( Clamp Open Ramp Rates
Full III en EIF-E-n Open Full
Open =t Clase

Oecel Fa
Vrisees _ em A (o
Qeccbel  (SA (oA]  [ZA]
FREl. [N (0FE] (LLFEE] |12

PSI~Sac

Pg?ggg \L3HFEE | (14FERE) |1SHEE] |16 A
\ faad J

Injection Ramp Rates Screen

f Injection Ramp Rates \

s 4 3 oz 1

Qee el (i) (oW 3EE AW [SHE

'i'ﬁﬁgﬁi% (6 ¥ | 7THE] (] [OFE] |07

PE?EEE (LR |2 A 13 R ] (14 PR |1
Aoa

o 116 L7 L [0 ][ 2O
NG )




Understanding SLC 5/04P Processor Addresses B-27

This Is located || This | Is located
field: in: field: | in:

1 N113:34 9 N113:36
2 N113:42 10 N113:44
3 N117:34 1 N117:36
4 N117:42 12 N117:44
5 N113:35 13 N113:37
6 N113:43 14 N113:45
7 N117:35 15 N113:37
8 N117:43 16 N117:45
This Is located | This | Is located
field: in: field: | in:

1 N125:34 11 N125:36
2 N125:42 12 N125:44
3 N125:50 13 N125:52
4 N125:58 14 N125:60
5 N125:66 15 N125:68
6 N125:35 16 N125:37
7 N125:43 17 N125:45
8 N125:51 18 N125:53
9 N125:59 19 N125:61
10 N125:67 20 N125:69

Pack/hold Ramp Rates Screen

/ FacksHold Ramp Rates

Pack 1 Pack 2 Hold 1 Hold 2
feectl LW 28 |3A) |AE
eectl 5] |8A] (U] S
PRt (o) (10 (1L (129

FSI-Sac

Dec
Frass |13 W] (140 | 1590 |16 5]
\ FaAY-Ts)

Plasticate Ramp Rates Screen 1

/ Flzztizate Ramp Rates \

i 2 3 4 5

Acc Vel (LR (28] (3FF) (AFE (SF]
Yeeobel (om) (LA A
PEEEE (L ] (L2 O ] (13 | 4. ) 15

PSl1~Sac
PPP;EE |16 PR ] | L7 P ] |18 P ]| L0 | 2O
\ Sec
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B-28 Understanding SLC 5/04P Processor Addresses
Plasticate Ramp Rates Screen 2
__ : f Flasticate Ramp Rates \
This field: Is located in:
1 N121:34 Fre-Decompress Fost-DOecaompress
2 N129:34 Fll::': l-.-IE].
3 N121:35 InSec?
4 N129:35
; S
6 N129:36
) Acc

8 N129:37 PS] Sap

Oec

Fresz
PSI e J
Eject Ramp Rates Screen

This Is located || This | Is located / Eject Ramp Rates
field: | in: field: | in: Fat Tip SFH-:EE Euﬂ
1 N193:34 9 N193:36 Ace Usl P P
L jee el i En) (2R (3F [AH]
3 N189:42 1 N189:44 ﬁ:}f\ ﬁ:h ﬁ}_\ ‘_‘
4 N189:34 12 N189:36 ?EESE Egl i L L | L
5 N193:35 13 N193:37 Ao
6 N197:35 14 N197:37 Press @##H | |@### | |@##H | |@#ﬂ |
7 N189:43 15 N189:45 PSI-Sac
8 N189:35 16 N189:37 Do

Pross  |LSFREN] (LAFFE] |15HHH] (16 B
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Understanding SLC 5/04P Processor Addresses B-29

BTM Configuration Screens

This field: Is located in:
1 N97:40

2 N97:39

3 N97:41/04

4 N97:50

F10 (Save) N97:41/03
[not shown]

This field: Is located in:
1 N97:40

2 N97:38/03

3 N97:38/05

4 N97:00/00

Zone Selection Screen 1

///r {:} Mo Zone Selected | \\\\

3) Sawe Selected Zone_and Channel
Configuration Press FS

4 Dferatiqn Complete

Configuration Download
ME Auta Tume Block Download
NE Ealn5 Elnck ann]nad

\\\; Fress F& to Adwvance Screen ///

Zone Selection Screen 2

///7 Ki} Mo Zone Selected | ‘\\\

Output Image Configuration Bits

Futo Tuning
Famping
Temperature Units

\\\\ Prezz F& to Adwvance Screen ////
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This Is located || This | Is located
field: in: field: | in:

1 N97:40 8 N97:01/06
2 N97:01/01 |f 9 N87:01/08
3 N97:01/00 || 10 N97:01/07
4 N97:01/05 |[ 11 N97:01/11
5 N97:01/04 | 12 N97:01/10
6 N97:01/03 | 13 N97:01/13
7 N97:01/02

This field: Is located in:

1 N97:40

2 N97:02

3 N97:03

4 N97:04

5 N97:06

6 N97:07

Publication 6500-UM001A-US-P — November 1999

Zone Selection Screen 3

///, [i) Mo Zone Selected

Ml FIle Configuration Bits

Operation Mode
Input Type

Rlarm Enabled
TAC Break Config.
Futotune Gains
Loap Zone Select

\\\\ Frezs FE to Adwance Screen

Zone Selection Screen 4

///r Ki} Mo Zone Selected

Ml File Caonfiguration Words

High CU Limit

Low CU Limit

Forced CU Ualue OH T-C Break
Heat Hin On Time

Heat TPO Period

\\\\ Fress FE to Adwvance Screen




Understanding SLC 5/04P Processor Addresses B-31

Zone Selection Screen 5

This field: Is located in: ///r {i} Mo Zane Selected \ \\\\

L N9754O Ml File Configuration Words
2 N97:08
3 N97:09 Coal Min On Time
4 N97:10 Coal TPO Periaod
5 N97-11 PU Alarm Rate
6 N97:12
- o713 Low Temperature Alarm YValue
3 NOT-12 High Temperature Alarm Yalue
Low Oewviation Alarm Value
High Dewiation Alarm Value

\ Frezs FE to Adwance Screen

Zone Selection Screen 6

This field: | Is located in: f [I) Mo Zone Selected | \

; Eg;ig Ml File Configuration Waords
3 N97:16 Temperature Alarm Dead Band

4 N97:17 Thermal Integrity Temperature Change
5 N97:18 Thermal Intearity Period In Minutes

Set-Paoint Ramp Eate

\ Fresz FE to Advance Screen J
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This field:

Is located in:

N97:40

N97:26

N97:27

N97:28

N97:29

N97:30

N0l W|IN|F-

N97:31

This field:

Is located in:

N97:40

N97:32

N97:33

N97:34

N97:35

N97:36

N0~ lwW|IN|F

N97:37
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Zone Selection Screen 7

///, Ki) Mo Zane Selected

Process
Frocess
Process
Frocess
Frocess
Frocess

N

M& Auto Tune Block

Heat Gain
Heat Time
Heat Oead
Coal Cain
Cool Time
Cool Dead

Constant
Time

Constant
Time

Freszs FE to Adwance Screen

.2, s

TN

Zone Selection Screen 8

/// Ki) Mo Zaone Selected

N

M8 PID Gains Elock

Heat Proportional Gain
Heat Integral Gain
Heat Derivative Gain
Cool Proportional Cain
Cool Integral Gain
Cool Derivative Gain

Fresz FE to Advance Screen
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This | Is located This | Is located
field: | in: field: | in:

1 N93:164/03 || 11 N93:170/03
2 N93:165/03 | 12 N93:171/03
3 N93:166/03 |[ 13 N93:168/04
4 N93:167/03 || 14 N93:169/04
5 N93:164/04 |[ 15 N93:170/04
6 N93:165/04 || 16 N93:171/04
7 N93:166/04 |[ 17 N95:12

8 N93:167/04 | 18 N95:13

9 N93:168/03 ([ 19 N95:14

10 N93:169/03 || 20 N95:15
This | Is located This | Is located
field: | in: field: | in:

1 N94:164/03 || 11 N94:170/03
2 N94:165/03 | 12 N94:171/03
3 N94:166/03 |[ 13 N94:168/04
4 N94:167/03 || 14 N94:169/04
5 N94:164/04 |[ 15 N94:170/04
6 N94:165/04 || 16 N94:171/04
7 N94.:166/04 |[ 17 N96:12

8 N94:167/04 | 18 N96:13

9 N94:168/03 |[ 19 N96:14

10 N94:169/03 || 20 N96:15

Auto Tune Screen 1

/ Auta Tune

F1 Auto Tune FZ2 Abort Huto Tune
F2 Eezet Error Codes F4 Eeset Auto Tune

£1 2 23 4

Lalid M1-File
Farameter Error

(1%

(5)
Tune Complete (97 (1W)s @5
Tune Successful '@ @
Error Code E@ # #

\ Fress F? To Adwance Screen

Auto Tune Screen 2

/ Auto Tune \
F1 Huto Tune F2? Hbort Huto Tune
FZ2 REeset Error Codes Fd Reset HAuto Tune

2k

23 27 2a
Ualid Mi-File (1 (205 (3)s (4
Parameter Error @ @ @
Tune Complete @)5 @ @
Tune Successful @ @
Error Code @# H # #

\ Press FV To Advance Scereen /
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Temperature Setpoints 1-4 Screen

This Is located This | Is located f T.emper*-atur*e Control \

field: | in: field: | in: 21 I 23 24

1 N95:24 17 | N9508 Temp@ @##,# B2 4 o B4 e 4
2 |Neszs 18 | nesos CurrSP D54k 4 EOMH.& DkE.4 08 Mk
R i Run SP | 9 THEE. B |10 FHHE ¥ | |1UHFE ¥ (120080, 8]
5 N95:00 21 | N95:36 Dew @ @

6 | nesor |22 | nesar CU % BT Bk U184 #4 C10M, #4 0204 44
7 N95:02 23 | N95:38 Man % |20M# F¥| 2ot #H 23 1% #¥#] @}##.##I
8 N95:03 24 | N95:39

9 N95:28 25 | N95:40 Emile 25)nual | elute 270 FF @H

10 N95:29 26 | N95:41 elect p—‘ an. '—‘ ,_,

11 | N95:30 21 | Ngs42 \ 20 i 20 G m
12 | N95:31 28 | N9543

13 | N9532 29 | N95:44

14 | N95:33 30 | N9545

15 | N95:34 31 | N9546

16 | N95:35 32 | N9547

Temperature Setpoints 5-8 Screen

This Is located This Is located f Temp-z-r-atur“e Control \

field: | in: field: in: 2o 2k ar 28
T | Neo2s |18 | Neo0s Temp (33 £ L8, 8  E2)8.4 3.8 (44 4
2 meezs 19 NI | opunecp Gi5 .k GHOR.E BB BLBM#
3 N96:26 20 N96:11 @ @ @ @
e e Run SP | S B ¥ | (JOFE ¥ || LLAEE ¥ | 12088 ¥
5 N96:00 22 N96:37 D ey @ @

5 |neor |25 | neese CU % GHELTEE GHEIOHE DRIOHE OH20) 4
7 [No602 |24 | Noe3s Man % | 2UTHE.BE] |22FE. B |20FHE. FE) (2498 §E
8 N96:03 25 N96:40 = . >~

9 | N9628 || 26 | N6l Mode [|224nual| \260Ff @'—IW 28)nual
10 | N96:29 21 N96:42 \5-21-3--:1: W uto]
1 N96:30 28 N96:43 B

12 N96:31 29 N96:44

13 N96:32 30 N96:45

14 N96:33 31 N96:46

15 N96:34 32 N96:47

16 N96:35 33 N96:48/14

17 N96:08
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Zone Selection Screen 11

This field: Is located in: f Temperature Control \

1 N93:05 21 £ 23 24

Stand
2 N93:30 By CP |1 FHEE. ¥ ||[2 #FE ¥ || HEE.E| (4 HEE.E
3 N93:55 — ,

tun

T Lot I | |
6 N95;48/02 Stand £ 26 v £
- 9543103 By SF | O HEE. B |[1OFEE.# | 1UHEE B (LW ¥
8 N95:48/04 == 4 W‘
9 N94:05 Select 13 Etan! ‘.Stan! tan 6] Tand
10 N94:30
11 N94:55 \ J
12 N94:80
13 N6:48:01
14 N6:48:02
15 N6:48:03
16 N96:48:04
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Notes
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Appendix C

What's in
This Appendix?

SLC 5/04P Processor
(Catalog Number
1747-1542P)

Processor Specifications

This appendix describes the SLC 5/04P processor specifications.

The SLC 5/04P processor provides:

* program memory size 32K

* high-speed performance — 0.90 ms/K typical

e control of up to 960 local I/O0

* online programming (includes runtime editing)

e built-in DH+ channel, supporting:
— high-speed SLC 5/04P to SLC 5/04P communication
— messaging capability between PL%Cand SLCs

* built-in RS-232 channel, supporting:

— DF1 Full-Duplex for remote or point-to-point communication,
or direct connection to IBM compatible programming devices

— DF1 Half-Duplex Master/Slave for SCADA
type communication

— DH-485 (serves as a second DH-485 channel using a
1747-PIC or direct connection to IBM compatible
programming devices)

— ASCII for connection to other ASCII devices, such as bar
code readers, printers, and weigh scales

* passthru capability to PanelView 550 and PanelView 900

* remote /O passthru

e built-in real-time clock/calendar

* 1 ms Selectable Timed Interrupt (STI)
* 0.50 ms Discrete Input Interrupt (DII)

* advanced math features — trigonometric, PID, exponential,
floating point, and the compute instruction

e indirect addressing

* flash PROM provides firmware upgrades without physically
changing EPROMS

e keyswitch — RUN, REMote, PROGram (clear faults)
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c-2 Processor Specifications

General Specifications The following table summarizes the general specifications for the
SLC 5/04P processor:

Description: Specification:

Power Supply Loading at 5V dc 1.0A for the SLC 5/04P processor

Power Supply Loading at 24V dc 200 mA for the SLC 5/04P processor

Program Scan Hold-up Time after Loss 20 ms to 3 s (dependent on power supply loading)

of Power

Clock/Calendar Accuracy +or — 54 sec/month @ 25° C (77° F)
+or — 81 sec/month @ 60° C (140° F)

Noise Immunity NEMA Standard ICS 2-230

Vibration Displacement: 0.015 inch, peak-to-peak
at5-57 Hz

Acceleration: 2.5Gs at 57-2000 Hz

Shock (operating) 30Gs

Ambient Temperature Rating Operating: 0to +60° C (32° F to 140° F)
Storage: -40°C to 85° C (—40° F to 185° F)

Humidity 5 to 95% without condensation

Certification (when product or packaging UL listed

is marked) CSA approved

Class 1, Groups A, B, C or D, Division 2
CE marked for all applicable directives

The following table summarizes the available memory back up
options for the SLC 500 processors. EEPROM and UVPROM
memory modules provide non-volatile memory back-up. Flash
EPROMs (Flash Erasable Programmable Read Only Memory)
combine the versatility of EEPROMSs with the security

of UVPROMs.
Memory Backup Option: SLC 5/04P (1747-L542P):
Flash 1747-M11
1747-M12 (0S401 only)
Communication Options The SLC 5/04P processor supports different types of communication

options. The following sections describe the available physical
connections used by the SLC 5/04P processor.

Data Highway Plus (DH+) channel offers:

e communication rates of 57.6K, 115.2K, and 230K baud
* maximum network length of 3,048 m (10,000 ft.)

* Belden 9463 (blue hose) cable connection between nodes
(daisy chain connection)

e Dbuilt-in isolation
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Processor Specifications Cc-3

DH-485 channel offers:

communication configure rates up to 19.2K baud
electrical isolation via the 1746-AIC

maximum network length of 1219 m (4,000 ft.)
RS-485 electrical specifications

Belden 9842 cable connection between nodes (daisy
chain connection)

RS-232 channel offers:

communication rates up to 19.2K baud

maximum distance between devices is 15.24 m (50 ft.)
RS-232C electrical specifications

modem support

built-in isolation

The following table summarizes the SLC 5/04P processor
channel connections.

Physical Communication Channel
DH-485 RS-232 DH+

Processor

DH-485,® DF1
Full-Duplex,

SLC 5/04PChannel 0 NA DF1 Half-Duplex NA

Master/Slave, and
ASCII protocols

Channel 1 NA NA DH+ protocol

A 1747-PIC is required when connecting to a DH-485 channel.
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Processor Specifications

Programming Instructions

The following programming instructions are used with the SLC

5/04P processor. Included are instruction execution tipg<dr
the processor when the instruction is true and instruction execution
times (1s) when floating point math is used.

For more information about programming instructions, see SLC
500™ and MicroLogix™ 1000 Instruction Set Reference Manual,
publication number 1747-6.15.

Basic Instructions

Instruction Mnemonic

and Name:

Execution Times (us)/
Floating Point (us):

Function -
Output Instructions
Input or Output:

XIC

Examine if Closed

0.37

Conditional instruction. True when bit is on (1).

X0

Examine if Open

0.37

Conditional instruction. True when bit is off (0).

OTE

Output Energize

0.56

Output instruction. True (1) when conditions preceding it are true.
False when conditions preceding it go false.

OTL

Output Latch

0.56

Output instruction. Addressed bit goes true (1) when conditions
preceding the OTL instruction are true. When conditions go false, OTL
remains true until the rung containing an OTU instruction with the same
address goes true.

OoTu

Output Unlatch

0.56

Output instruction. Addressed bit goes false (0) when conditions
preceding the OTU instruction are true. Remains false until the rung
containing an OTL instruction with the same address goes true.

OSR

One-Shot Rising

9.10

Conditional instruction. Makes rung true for one scan upon each
false-to-true transition of conditions preceding it in the rung.

TON

Timer On-Delay

131

Counts time intervals when conditions preceding it in the rung are true.
Produces an output when accumulated value (count) reaches the
preset value.

TOF

Timer Off-Delay

131

Counts time intervals when conditions preceding it in the rung are
false. Produces an output when accumulated value (count) reaches
the preset value.

RTO

Retentive Timer

131

This is an On-Delay timer that retains its accumulated value when:
- Rung conditions go false.

— The mode changes to program from run or test.

— The processor loses power.

— A fault occurs.

CTu

Count Up

131

Counts up for each false-to-true transition of conditions preceding it in
the rung. Produces an output when accumulated value (count)
reaches the preset value.

CTD

Count Down

131

Counts down for each false-to-true transition of conditions preceding it
in the rung. Produces an output when accumulated value (count)
reaches the preset value.

RES

Reset

131

Used with timers and counters. When conditions preceding it in the
rung are true, the RES instruction resets the accumulated value and
control bits of the timer or counter.
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Comparison Instructions

Instruction Mnemonic

Execution Times (us)/

Function -

and Name: Floating Point (us): Output Instructions:
EQU Equal 1.12/12.5 Instruction is true when source A = source B.
NEQ  Not Equal 1.12/12.18 Instruction is true when source A = source B.
LES Less Than 1.12/13.94 Instruction is true when source A < source B.
LEQ Less Than or Equal 1.12/13.93 Instruction is true when source A < source B.
GRT  Greater Than 1.12/12.62 Instruction is true when source A > source B.
GEQ Greater Than or Equal 1.12/14.31 Instruction is true when source A > source B.
MEQ Masked Comparison 22.75/NA Compares 16-bit data of a source address to 16-bit data at a reference
for Equal address through a mask. If the values match, the instruction is true.
LIM  Limit Test 1.68/20.19 True/false status of the instruction depends on how a test value

compares to specified low and high limits.

Math Instructions

Instruction Mnemonic

Execution Times (us)/

Function -

and Name: Floating Point (us): Output Instructions:

ADD Add 1.50/18.22 When rung conditions are true, the ADD instruction adds source A to
source B and stores the result in the destination.

SUB  Subtract 1.50/19.50 When rung conditions are true, the SUB instruction subtracts source B
from source A and stores the result in the destination.

MUL  Multiply 17.75/ When rung conditions are true, the MUL instruction multiplies source A

21.94 by source B and stores the result in the destination.

DIV  Divide 25.9/23.27 When rung conditions are true, the DIV instruction divides source A by
source B and stores the result in the destination and the math register.

DDV Double Divide 29.6/NA When rung conditions are true, the DDV instruction divides the
contents of the math register by the source and stores the result in the
destination and the math register.

NEG Negate 1.5/11.87 When rung conditions are true, the NEG instruction changes the sign
of the source and places it in the destination.

CLR Clear 1.5/5.94 When rung conditions are true, the CLR instruction clears the
destination to zero.

SQR  Square Root 28.8/18.87 When rung conditions are true, the SQR instruction calculates the

square root of the source and places the result in the destination.
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Math Instructions continued

Instruction Mnemonic Execution Times (us)/ Function -
and Name: Floating Point (us): Output Instructions:
SCL  Scale 33.06/NA When rung conditions are true, the SCL instruction multiplies the

source by a specified rate. The result is added to an offset value and
placed in the destination.

SCP  Scale with 29.85/ Produces a scaled output value that has a linear relationship between
Parameters 94.15 the input and scaled values.
CPT Compute 7.7INAD® Evaluates an expression and stores the result in the destination.
SWP  Swap 22.6 +12.13 per word Swaps the low and high bytes of a specified number of words in a bit
integer, ASCII, or string file.
ABS  Absolute Value 8.60/ Calculates the absolute value of the source and places the result in the
4.35 destination.
XPY  Xto the Power of Y 335.10/NA Raises a value to a power and stores the result in the destination.
Register/Data
LOG Log to the Base 10 54.55/NA Takes the log base 10 of the value in the source and stores the result
in the destination.
LN Natural Log 51.35/NA Takes the natural log of the value in the source and stores it in the
destination.
SIN  Sine 38.05/NA Takes the sine of a number and stores the result in the destination.
COS Cosine 37.20/NA Takes the cosine of a number and stores the result in the destination.
TAN  Tangent 43.00/NA Takes the tangent of a number and stores the result in the destination.
ASN  Arc Sine 41.45/NA Takes the arc sine of a number and stores the result (in radians) in the
destination.
ACS Arc Cosine 51.90/NA Takes the arc cosine of a number and stores the result (in radians) in

the destination.

ATN  Arc Tangent 40.15/NA Takes the arc tangent of a number and stores the result (in radians) in
the destination.

@ To get the total execution time for a CPT instruction, take the CPT execution time plus each additional math instruction execution time, plus the number
of math instructions times 3.01. For example if a CPT instruction calls one ADD and one SUB instruction the calculation is:
8.8+ 1.70+1.70 + 2(3.01) = 18.22
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Data Handling Instructions

Instruction Mnemonic

Execution Times (us)/

Function -

and Name: Floating Point (us): Output Instructions:

TOD Convert to BCD 34.06/NA When rung conditions are true, the TOD instruction converts the
source value to BCD and stores it in the math register or the
destination.

FRD Convert from BCD 23.88/NA When rung conditions are true, the FRD instruction converts a BCD
value in the math register or the source to an integer and stores it in
the destination.

RAD  Degrees to Radians 24.65/NA When rung conditions are true, RAD converts degrees (source) to
radians and stores the result in the destination.

DEG Radians to Degrees 24.70/NA When rung conditions are true, DEG converts radians (source) to
degrees and stores the result in the destination.

DCD Decode 8.88/NA When rung conditions are true, the DCD instruction decodes 4-bit
value (0 to 16), turning on the corresponding bit in 16-bit destination.

COP  File Copy 20.2 + 2.0 per word/NA When rung conditions are true, the COP instruction copies a
user-defined source file to the destination file.

FLL  File Fill 21.9 + 2.5 per word/NA When rung conditions are true, the FLL instruction loads a source
value into a specified number of elements in a user-defined file.

MOV  Move 1.12/11.44 When rung conditions are true, the MOV instruction moves a copy of
the source to the destination.

MVM  Masked Move 17.40/NA When rung conditions are true, the MVM instruction moves a copy of
the source through a mask to the destination.

AND And 1.5/NA When rung conditions are true, sources A and B of the AND instruction
are ANDed bit by bit and stored in the destination.

OR Inclusive Or 1.5/NA When rung conditions are true, sources A and B of the OR instruction
are ORed bit by bit and stored in the destination.

XOR  Exclusive Or 1.5/NA When rung conditions are true, sources A and B of the XOR instruction
are Exclusive ORed bit by bit and stored in the destination.

NOT  Not 1.5/NA When rung conditions are true, the source of the NOT instruction is
NOTed bit by bit and stored in the destination.

First In First Out (FIFO) The FFL instruction loads a word into a FIFO stack on successive

FFL Load (FFL) 40.75/NA false-to-true transitions. The FFU unloads a word from the stack on
successive false-to-true transitions. The first word loaded is the first to

FFU Unload (FFU) 60 +2 be unloaded.

per word/
NA
Last In First Out (LIFO) The LFL instruction loads a word into a LIFO stack on successive

LFL Load (LFL) 40.70/NA false-to-true transitions. The LFU unloads a word from the stack on
successive false-to-true transitions. The last word loaded is the first to

LFU Unload (LFU) 34.70/NA be unloaded.
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Program Flow Instructions

Instruction Mnemonic

Execution Times (us)/

Function -

and Name: Floating Point (us): Conditional or Output Instructions:

JMP  Jump to Label 37.44 Output instruction. When rung conditions are true, the JMP instruction
causes the program scan to jump forward or backward to the
corresponding LBL instruction.

LBL Label 0.18 This is the target of the correspondingly numbered JMP instruction.

JSR  Jump to Subroutine 112.0 Output instruction. When rung conditions are true, the JSR instruction
causes the processor to jump to the targeted subroutine file.

SBR  Subroutine 0.18 Placed as first instruction in a subroutine file. Identifies the subroutine
file.

RET  Return from 20.0 Output instruction, placed in subroutine. When rung conditions are

Subroutine true, the RET instruction causes the processor to resume program
execution in the main program file or the previous subroutine file.

MCR  Master Control Reset 3.0 Output instruction. Used in pairs to inhibit or enable a zone within a
ladder program.

TND  Temporary End 13.05 Output instruction. When rung conditions are true, the TND instruction
stops the program scan, updates 1/0, and resumes scanning at rung 0
of the main program file.

SUS  Suspend 10.31 Output instruction, used for troubleshooting. When rung conditions are
true, the SUS instruction places the controller in the Suspend Idle
mode. The suspend ID number is placed in word S:7 and the program
file number is placed in S:8.

[IM  Immediate Input with 51.0 When conditions preceding it in the rung are true, the IIM instruction is
Mask enabled and interrupts the program scan to write a word of masked
external input data to the input data file.

IOM  Immediate Output with 75.74 When conditions preceding it in the rung are true, the IOM instruction

Mask

is enabled and interrupts the program scan to read a word of data from
the output data file and transfer the data through a mask to the
corresponding external outputs.

Application Specific Instructions

Instruction Mnemonic

Execution Times (us)/

Function -

and Name: Floating Point (us): Output Instructions:
BSL  Bit Shift Left On each false-to-true transition, these instructions load a bit of data
o into a bit array, shift the pattern of data through the array, and unload

BSR Bit Shift Right 315+ 231 perword the end bit of data. The BSL shifts data to the left and the BSR shifts
data to the right.

SQO  Sequencer Output 44.1 On successive false-to-true transitions, the SQO moves a step through
the programmed sequencer file, transferring step data through a mask
to a destination word.

SQC  Sequencer Compare 332 On successive false-to-true transitions, the SQC moves a step through
the programmed sequencer file, comparing the data through a mask to
a source word or file for equality.

SQL  Sequencer Load 332 On successive false-to-true transitions, the SQL moves a step through

the sequencer file, loading a word of source data into the current
element of the sequencer file.
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Communication Instructions

Instruction Mnemonic

Execution Times (us)/

Function -

and Name: Floating Point (us): Output Instructions:

MSG Message Read/Write 183 This instruction transfers data from one node to another on the
communication network. When the instruction is enabled, message
transfer is pending. Actual data transfer takes place at the end of the
scan.

SVC  Service 200 When conditions preceding it in the rung are true, the SVC instruction

Communications interrupts the program scan to execute the service communication

portion of the operating cycle.

Proportional Integral Derivative Instruction

Instruction Mnemonic

and Name:

Execution Times (us)/
Floating Point (us):

Function —
Output Instructions:

PID

Proportional Integral
Derivative

169.82

This instruction is used to control physical properties such as
temperature, pressure, liquid level, or flow rate of process loops.

ASCII Instructions

Instruction Mnemonic

Execution Times (us):

Function -

and Name: Output Instructions:
ABL  Test Buffer for Line 156.0 Determines the number of characters in the buffer, up to and including
the end-of-line characters (termination).
ACB  Number of Characters 131.0 Determines the total characters in the buffer.
in Buffer
ACI  String to Integer 56.0 Converts an ASCII string to an integer value.
ACL  ASCII Clear Receive 332.8 Clears the ASCII buffer.
and/or Send Buffer
ACN  String Concatenate 56 + 2.5 per character Combines two strings using ASCII strings as operands.
AEX  String Extract 43.4 + 4.0 per character Creates a new string by taking a portion of an existing string and
linking it to a new string.
AHL  ASCII Handshake 115.1 Sets or resets the RS-232 Data Terminal Ready and Request to
Lines Sender handshake control lines for the modem.
AIC  Integer to String 110.0 Converts an integer value to an ASCII string.
ARD ASCIl Read 151.0 Reads characters from the buffer and stores them in a string.
Characters
ARL  ASCII Read Line 156.0 Reads characters from the buffer up to and including the end-of-line
characters and stores them in a string.
ASC  String Search 43.5 + 2.5 per character Searches an existing string for an occurrence of the source string.
ASR  ASCII String Compare 435 Compares two ASCII strings.
AWA  ASCII Write with 307.8 Adds the two appended characters set from the ASCII configuration
Append menu.
AWT  ASCII Write 217.3 Writes characters from a source string to a display device.
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Notes
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Appendix D

What's in
This Appendix?

Specialized Hydraulic
Configurations Supported by
Pro-Set 200

This appendix shows three specialized hydraulic configurations that
Pro-Set 200 can support. Certain components in the hydraulic circuit
require that you:

* write special ladder logic

* include an additional output module (0-10 volts or
4-20 milliamps)

Figures D.1, D.2, and D.3 show common hydraulic configurations.
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Specialized Hydraulic Configurations Supported by Pro-Set 200

Specialized Hydraulic

Diagrams

In the following circuit diagrams the specialized feature is
highlighted with a gray box.

Figure D.1 Pro-Set 200 Specialized Hydraulic Configuration
with an Electronically Adjustable Pump

II* [

Position
Sensor

To support this configuration, you need to add:

« ladder logic to control the pump
* additional FIO4V or FIO4l module
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Axis
(Injection,
Clamp, or
Ejector Axis)

-

P/T Pressure

Transducer

‘ Proportional

Bidirectional

Tank

Control Valve

7{ Electronically
Adjustable

— PSI Valve

Electronically
Adjustable Tank
Pump

This:

Does this:

Position Sensor

measures cylinder position

Pressure Transducer

« senses hydraulic pressure in the cylinder
« sends back 0-10 volts or 4-20 milliamps proportional to
the pressure

Proportional Bidirectional
Control Valve

« controls the flow (speed)
« switches cylinder direction

Electronically Adjustable
Pump

controls flow and/or pressure to the cylinder

Electronically Adjustable psi
Valve

controls the pressure in the circuit




Specialized Hydraulic Configurations Supported by Pro-Set 200 D-3

Figure D.2 Pro-Set 200 Specialized Hydraulic Configuration
with Electronically Adjustable Flow Control Valves

TR TTT PIT | Pressure
* Transducer
Axis
Position (Injection,
Sensor Clamp, or
Ejector Axis)

Electronically Adjustable
Flow Control Valves
(Meter In Meter Out Circuit)

S - ‘ Directional
Control Valve

7{ Electronically
Adjustable
— PSI Valve

Tank

«ladder logic to control the pump
« additional FIO4V or FIO4] module

To support this configuration, you need to add:
@ Pump

This: Does this:

Electronically Adjustable controls speed of flow in and out of the cylinder
Flow Control Valves

Position Sensor measures cylinder position

Pressure Transducer « senses hydraulic pressure in the cylinder

« sends back 0-10 volts or 4-20 milliamps proportional to
the pressure

Directional Control Valve switches the cylinder direction
Electronically Adjustable psi | controls the pressure in the circuit
Valve
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Figure D.3 Pro-Set 200 Specialized Hydraulic Configuration
with an Electronically Adjustable Pump

II* [

Axis
Position (Injection,
Sensor Clamp, or

Ejector Axis)

P/ T | Pressure

Transducer

Directional
Control Valve

Tank

Electronically

« additional FIO4V or FIO4l module

Adjustable Flow Electronically
Control Valve = Adjustable
— PSI Valve
———

To support this configuration, you need to add: Electronically
* ladder logic to control the pump @ ? Adjustable Tank

Pump

This:

Does this:

Position Sensor

measures cylinder position

Pressure Transducer

« senses hydraulic pressure in the cylinder
« sends back 0-10 volts or 4-20 milliamps proportional to
the pressure in that signal

Directional Control Valve

switches the cylinder from a forward to reverse position

Electronically Adjustable
Flow Control Valve

controls the flow (speed)

Electronically Adjustable
Pump

controls flow and/pr pressure to the cylinder

Electronically Adjustable psi
Valve

controls the pressure in the circuit
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Appendix E

What's in
This Appendix?

Using Internal
Trigger Setpoints

Using Internal and External
Trigger Setpoints

This appendix explains how to:

* use internal trigger setpoints
* use external trigger setpoints

Trigger cause the machine to go into the next profile as defined by
the Link Profile Word (word 2 of the setpoint block). Trigger

setpoints are available for all profiles of the clamp, inject, and eject
phases and may be position, pressure, or time triggers. There are two
types of trigger setpoints:

Type of trigger setpoint: Definition:

internal The position, pressure, or time supplied by a sensor.
This sensor is physically located on or attached to
the axis which is being controlled (for example, inject
position)

external The position, pressure, or time supplied by an
external sensor. This sensor is not directly attached
or connected to the axis.

For example, a mold cavity pressure transducer
physically located inside the mold is an external
triggering device.

If several trigger setpoints are enabled at the same time, whichever
trigger setpoint is reachdilst causes the machine to go to the
next profile.

Trigger setpoints are commonly used to transfer from the injection
profile to the pack profile or from the pack profile to the hold profile.
Other applications include those that use external sensors such as
mold cavity pressure transducers.

There are three types of internal trigger setpoints. They are:

* position
* pressure
* time

When an internal trigger is reached, it forces the current profile to go
to the next linked profile.
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The internal trigger setpoints are located in words 18 — 20 of the
profile setpoint block:

Address: Description: Range:
Nxxx:18 position trigger setpoint +327.67in.©
Nxxx:19 pressure trigger setpoint 0-9999 psi
Nxxx:20 time trigger setpoint 327.67 sec. @

® Decimal place is implied

Example: Internal Trigger Setpoints

Configuration Word 1 of the profile setpoint block contains the
following bits to enable or disable internal trigger conditions:

This address: Contains:

Nxxx:1/0 internal position trigger enable
Nxxx:1/1 internal pressure trigger enable
Nxxx:1/2 internal time trigger enable

For example, suppose you want to transfer from the injection profile
to the pack profile using one of these triggers:

* ram position = 0.5 inch

* hydraulic pressure = 1900 PSI
e or time = 30 seconds

Injection Setpoint Block

Enable position, pressure, timer
triggers = XXXx XXxx xxxx x111 30 seconds

N109:2| Link profile word = 0000 0000 0000 0010 (pack) ]

N109:1

1900 psi

AR ] —

N109:18| Position trigger setpoint = 00050 }
N109:19| Pressure trigger = 1900
N109:20| Time trigger = 03000

0.5 inches

Whichever trigger is reached first causes the machine to transfer into
the next linked profile (in this case, the pack profile).
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* position trigger setpoint = 1.0 inch
* pressure trigger setpoint = 1900 psi
« time trigger setpoint = 30 seconds
* trigger mask position = 2.0 inches

Using the Internal Position Mask

Use the trigger mask position setpoint to prevent an internal pressure
trigger setpoint from being executed until a certain position has been
reached. The Pro-Set 200 trigger mask position setpoint applies only
to internal pressure triggers. The internal trigger mask position
setpoint is often used to prevent the injection profile from
prematurely transferring into the pack profile due to pressure spikes.
The following picture shows how this works:

Transfer is prohibited until after The trigger mas|_< position prevents
the trigger mask position has this pressure spike from prematurely
been reached. transferring to the pack phase.

| __Pressure Trigge
=1900 psi

|

|

|

|

i

| \ \ \ \
OI 3.0 4.0 5.0 6.0

| | Ram Position

Transfer  Trigger

to Pack Mask
Position

1.0

The internal mask position setpoints are located in word 21 of the
profile setpoint block.

Address: Description: Range:
Nxx:21 trigger mask position +32767.7in ©
Nk 1/3 internal pressure trigger position

mask enable

@ Decimal point is implied.

Internal trigger mask positions only apply to pressure trigger
setpoints. Time and position trigger setpoints are not affected by the
trigger mask position.
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Setting the Internal Trigger Mask Position Setpoint

To: I+

Word 1 of the Setpoint Block : o

0000 0000 0000 ]?000

bit 3 enable the internal trigger mask position setpoint sethit3=1
disable the internal trigger mask position setpoint sethit3=0

IH—

Setting the Internal Pressure Over/Under Bit

When using internal or external pressure trigger setpoints, you must
indicate whether you want the actual pressure to be an:

* under operation — current pressure less than (or under) the
trigger pressure to trigger to the next profile

* Orover operation— current pressure greater than (or over) the
trigger pressure to trigger to the next profile

Word 1 of the Setpoint Block If you want the actual pressure to be: !

0000 0000 OOO% 0000

bit 4 =< the current pressure (under) sethit4=1
>=the current pressure (over) sethit4=0

L

Example: Internal Pressure Over/Under
When setting the internal pressure trigger over/under bit:

If bit 4 equals:  Then:

SP

1 actual S

SO\

The actual pressure must be less than (or
under) the setpoint for the trigger to occur.

0 SP actual

N 4

The actual pressure must be greater than (or
over) the setpoint for the trigger to occur.
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Using External External triggers are sent from devices that are not directly attached
Trigger Setpoints to the axis which is being controlled. For example, external timers,
mold cavity pressure transducers, etc. are triggering devices.

The units of measure for external trigger setpoints are user-defined.
Depending on the type of ladder logic you write to handle the
external trigger setpoints, you can use raw counts or traditional units
of measure such as psi, inches, seconds, etc. External trigger are
compared to external actual values in phase-wide screen actuals

(e.g., N105).
Address: Description: Range:
Nxx:22 external position trigger setpoint user-defined
Nxx:23 external pressure trigger setpoint user-defined
Nxx:24 external time trigger setpoint user-defined

Setting External Velocity Trigger Setpoints

Use this field to enable or disable the external velocity
trigger setpoint.

Word 1 of the Setpoint Block To: P
0000 0000 00%0 0000 |
b|t 5 : . : \ﬂ—.\ﬁi (
enable the external velocity trigger setpoint sethitb=1
disable the external velocity trigger setpoint sethit5=0

Setting the External Velocity Over/Under Bit

When using external velocity trigger setpoints, you must specify
whether you want the actual velocity to be an:

e under operation — external velocity less than (or under) or equal
to the external trigger velocity to trigger to the next profile

e orover operation— external velocity greater than (or over) or
equal to the external trigger velocity to trigger to the next profile

Word 1 of the Setpoint Block To set the external velocity trigger to: e

0000 00%0 0000 0000

= (under) sethit9=1
= (over) sethit9=0

bit 9

V| A
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Setting External Pressure Trigger Setpoints

Use this field to enable or disable the external pressure
trigger setpoint.

Word 1 of the Setpoint Block To: —_—

0000 0000 O%QO 0000 T

I

bit 6 enable the external pressure trigger setpoint sethit6=1
disable the external pressure trigger setpoint sethit6=0

Setting the External Pressure Over/Under Bit

When using external pressure trigger setpoints, you must indicate
whether you want the actual pressure to be an:

e under operation — external pressure less than (or under) the
external trigger pressure to trigger to the next profile

e orover operation— external pressure greater than (or over) the
external trigger pressure to trigger to the next profile

The internal pressure over/under example on page E—4 illustrates
this concept as well.

Word 1 of the Setpoint Block To set the external pressure trigger to: SE—
0000 O%OO 0000 0000
bit 10 < = (under) sethit10=1
> = (over) sethit10=0

Setting External Time Trigger Setpoints

Time triggers transfer to the next profile when the external time is
greater or equal to the external time trigger. The time range is

0 to 65535. Use this field to enable or disable the external time
trigger setpoint.

Word 1 of the Setpoint Block To: P

0000 0000 %OOO 0000 T

I

bit7 enable the external time trigger setpoint sethit7=1

disable the external time trigger setpoint sethit7=0
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Appendix F

What's in
This Appendix?

How Do Segment Active,
Segment Complete, Profile
Active, and Profile Done
Bits Work?

Using Profile Status and
Complete Bits

This appendix providesar charts which show you the operation of
the following:

* segment active bits

* segment complete bits
¢ profile active bits

* Profile Done bits

* emergency stop bits
* reset bits

A bit contained in a shaded a indicates that the bit is

ON or set. All non-shaded areas indicate that bits are turned OFF,
or reset.

At the bottom of each bar chart, we show data table addresses for
velocity, pressure, position and time. These addresses are taken from
the setpoint block for the affected phase. The values are the velocity,
pressure, position, or time which when reached, cause a transition
into the next active segment or phase

Pro-Set 200 contains bits in the phase wide status blocks which can
be used by your ladder logic to tell when a profile or segment is
being executed or has completed execution. There are 3 phase wide
status blocks in Pro-Set 200, one for each phase of control. These
blocks are shown in the following table:

Phase-Wide Status Blocks: Data Table Location:
Injection Phase Permit Status Block B106
Clamp Phase Permit Status Block B146
Ejector Phase Permit Status Block B186
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Using Profile Status and Complete Bits

The operation of these bits is as follows:

Bits:

Operation:

Segment Active Bits

These bits are turned ON when the segment is being
executed by the ERC2 engine. They turn OFF after the
segment has been executed. Examples of segment active
bits are injection segment active bits (B106/16 thru B106/20).

Segment Complete Bits

These bits remain OFF until a segment has been completed.
When the ERC2 engine finishes executing a particular
segment, it signals that it is done by setting the segment
complete bit. The complete hit will remain on until one of the
following conditions resets it:

1. The reset all segment and profile done bit is set. When
this bit is set for a particular phase, it automatically resets
all of the segment and Profile Done bits. (Note: There are
3 Reset all segment and phase done hits. They are
located in the dynamic phase permit block:

* Injection Phase B101:2/1
* Clamp Phase B101:5/1
* Ejector Phase B101:8/1
2. The profile is re-executed. This occurs when the machine

completes a cycle and starts a new one. As the new cycle
is started, the segment and profile done bits are reset
to zero.
The segment complete bit is not set if the profile permissive
bit is turned off prior to segment completion.

Profile Active Bits

These bits are ON when any segment in the profile is ON.
For example, B106/31, the injection profile active bit is ON
when any of the injection segment active bits are ON (i.e.
when any of B106/16, B106/17, B106/18, B106/19 or
B106/20 is ON). See the bar charts for the injection phase
for further details.

Profile Done Bit

This bit becomes enabled (ON) when the last segment
complete bit in the profile becomes true. For example, the
Profile Done bit for the injection profile , BL06/57 is set when
B106/36 is set. See the bar charts for the injection phase for
further details.
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Segment Complete Bits The segment complete bit indicates that a velocity or pressure
segment has been executed when set to one (ON).

Figure F.1 Segment Complete Bits for Injection
Phase Example

=2 0000 0000 0000 600Q
B \ g
|

Reserved Injection Segment 2
Complete Bit

Injection Segment 5
Complete Bit

Injection Profile Done Bit — When this bit
is set, it indicates that all the injection seg-
ments are complete (i.e., bit 0 — 4 are set) or
triggered to another profile.

Figure F.2 Using Reset Segment/Segment Done

Bits Example
Inject Segment 1 Complete Bit :

M Inject Segment 2 Complete Bit
B106/33 | Inject Segment 3 Complete Bit

B106/34 Inject Segment 4 Complete Bit

B106/35 Inject Segment 5 Complete Bit

B106/36 Injection Profile Done Bit

B106/47

B101:2/2 Injection Reset Bit
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Injection, Pack, Hold

The following bar chart describes the operation of the output coils in

Bar Chart the injection, pack, and hold profiles.
Injection | Injection | Injection | Injection | Injection | Injection | Injection | Injection | Injection | Injection
Segment | Segment = Segment | Segment | Segment | Segment | Segment | Segment | Segment | Segment
1 Active 1Comp. | 2Active | 2Comp. | 3Active | 3Comp. | 4Active | 4Comp. | 5Active | 5Comp.
Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
B106/16
B106/32
B106/17
B106/33
B106/18 |
B106/34
B106/19 |
B106/35
B106/20
B106/36
B106/31 Injection Profile Active Bit
B106/47
Velocity | N109:30 N109:38 N109:46 N109:54 N109:62
Setpoint
Pressure | N109:31 N109:39 N109:47 N109:55 N109:63
Setpoint
Position | N109:32 N109:40 N109:48 N109:56 N109:64
Setpoint
Time N109:33 N109:41 N109:49 N109:57 N109:65
Setpoint

Publication 6500-UM001A-US-P — November 1999



Using Profile Status and Complete Bits

Pack Pack Pack Pack Hold Hold Hold Hold
Segment | Segment1 | Segment 2 Segment 2 Segment 1 Segment 1 Segment 2 Segment 2
1 Active Comp. Bit | Active Bit Comp. Bit Active Bit Comp. Bit Active Bit Comp. Bit
Bit
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
B106/80 | | | | | |
B106/96
B106/81 | | | |
B106/97
B106/144 | |
B106/160
B106/145
B106/161
Injection Profile Done Bit
B106/95 Pack Profile Active | |
B106/111 Pack Profile Done Bit
B106/159 Hold Profile Active
B106/175 Hold
Profile Done Bit
N113:30 N113:38 N117:30 N117:38
N113:31 N113:39 N117:31 N117:39
N113:32 N113:40 N117:32 N117:40
N113:33 N113:41 N117:33 N117:41
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The following bar chart describes the operation of the output coils in
the pre-decompress, plasticate, and post-decompress profiles.

Pre-Decompress,
Plasticate, and

Post-Decompress

Bar Chart
Pre-Decomp | Pre-Decomp @ Plasticate Plasticate Plasticate Plasticate Plasticate Plasticate
Segment 1 Segment 1 Segment 1 Segment 1 Segment 2 Segment 2 Segment 3 Segment 3
Active Bit Comp. Bit Active Bit Comp. Bit Active Bit Comp. Bit Active Bit Comp. Bit
B106/208
B106:13/00 B106/224
B106:14/00 B106/272
B106:17/00 B106/288
B106:18/00 B106/273
B106:17/01 B106/289
B106:18/01 B106/274
B106:17/02 B106/289
B106:18/02
Pre-Decompress Phase Active Bit
B106/223
B106:13/15 B106/239 Pre-Decompress Profile Done
B106:14/15 B106/287 Plastication Profile Active
B106:17/15
Velocity N121:30 N125:30 N125:38 N125:46
Setpoint
Pressure N121:31 N125:31 N125:39 N125:47
Setpoint
Position N121:32 N125:32 N125:40 N125:48
Setpoint
Time N121:33 N125:33 N125:41 N125:49
Setpoint
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Plasticate Plasticate Plasticate Plasticate Post-Decomp | Post-Decomp
Segment 4 Segment 4 Segment 5 Segment 5 Segment 1 Segment 1
Active Bit Comp. Bit Active Bit Comp. Bit Active Bit Comp. Bit
B106/275
B106:17/03 B106/290
B106:18/03 B106/276
B106/17:04 B106/291
B106:18/04 B106/336
B106:21/00 B106/292
B106:22/00
B106/303 Plastication Profile Done
B106:18/15 Post Decompress Profile Active
B106/351
B106:21/15 B106/367 Post Decomp Profile Done
B106:22/25
N125:54 N125:62 N129:30
N125:55 N125:63 N129:31
N125:56 N125:64 N129:32
N125:57 N125:65 N129:33
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Clamp Bar Chart The following bar chart describes the operation of the output coils in
the clamp profiles.
Clamp Clamp Clamp Clamp Clamp Clamp Clamp Clamp Tonnage Tonnage
Close Close Initial | Close Fast = Close Fast = Close Decel | Close LPMP LPMP Active Bit | Comp. Bit
Initial Comp. Bit Active Bit | Comp. Bit | Active Bit Decel Active Bit | Comp. Bit
Active Bit Comp. Bit
B146/16
B146:01/00 | B146/32
B146:02/00 | B146/17 \ \ \ \
B146:01/01 | B146/33
B146:02/01 | B146/18 \ \ \ \
B146:01/02 B146/34
B146:02/02 \ \ \
B146/80 \ \
B146:05/00 | B146/96
B146:06/00 | B146/144
B146:09/00 | B146/160
B146:10/00
B146/31 Clamp Close Profile Active Bit
B146:01/15
Clamp LPMP Profile Active
B146/95
B146:05/25 | B146/111 Clamp LPMP Profile
B146:06/15 | Tonnage Profile Active Bit
B146/159
B146:09/15 | B146/175
B146:10/15
Velocity | N149:30 B149:38 N149:46 N153:30 N157:30
Setpoint
Pressure | N149:31 N149:39 N149:47 N153:31 N157:31
Setpoint
Position | N149:32 N149:40 N149:48 N153:32 N157:32
Setpoint
Time N149:33 n149:41 N149:49 N153:33 N157:33
Setpoint
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Clamp Clamp Clamp Clamp Clamp Clamp Clamp Clamp Clamp Clamp Clamp Clamp
Decomp Open Fast | Open Fast
LowHold | LowHold | A.ivegit | Decomp Open Open Active Bit | Comp Bit Open Open Open Slow | Open Slow
Decel Comp. Bit Comp. Bit | Breakaway | Breakaway Decel Decel Active Bit | Comp. Bit
Active Bit Active Bit | Comp Bit Active Bit | Comp Bit
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | | |
B146/208 \ \ \ | \ \
B146:13/00 | B146/224
B146:14/00 | B146/272 | | | \ \
B146:17/00 | B146/288
B146:18/00 | B146/336 | \ \
B146:21/00 | B146/352
B146:22/00 | B146/337 \ \
B146:21/01 | B146/353
B146:22/01 | B146/338 \
B146:21/02 | B146/354
B146:22/02 | B146/339
B146:21/03 | B146/355
B146:22/03
Complete Bit
Tonnage Profile Done Bit
Clamp Low Hold Profile Active
B146/223 \ \ \ \ \ \
B146:13/15 | B146/239 Clamp Low Hold Profile Done
B146:14/15 | Clamp Decompress Profile Active
B146/287 \ \ \ \ \ \
B146:17/15 | B146/303 Clamp Decompress Profile Done
B146:18/15 | B146/351 Clamp Open Profile Active
B146:21/15 Clamp Open
Profile Done
Bit
B146/367
N161:30 N165:30 N169:30 N169:38 N169:46 N169:54 B146:22/15
N161:31 N165:31 N169:31 N169:39 N169:47 N169:55
N161:32 N165:32 N169:32 N169:40 N169:48 N169:56
N161:33 N165:33 N169:33 N169:41 N169:49 N169:57
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Eject Forward and Retract

The following bar chart describes the operation of the output coils in

Bar Chart the eject forward and retract profiles.
Ejector Ejector Ejector Ejector Ejector Ejector
Forward Forward Forward Forward Retract Forward
Segment 1 Segment 1 Segment 2 Segment 2 Segment 1 Segment 1
Active Bit Comp Bit Active Bit Comp Bit Active Bit Comp Bit
B186/16
B186:01/00 B186/32
B186:02/00 B186/17 |
' B186:01/01 B186/33
B186:02/01 B186/80
B186:05/00 B186/96
B186/31 Eject Forward Profile Active B186:16/00
B186:01/15 Eject Forward Profile Done
B186:02/15 Eject Retract Profile Active
B186/95
B186:05/15 B186/111 Eject Ret.
Profile Complete
B186:06/15
Velocity N189:30 N189:38 N193:30
Setpoint
Pressure N189:31 N189:39 N193:31
Setpoint
Position N189:32 N189:40 N193:32
Setpoint
Time N189:33 N189:41 N193:33
Setpoint
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enabling, ramping, selectivel
ERC2[2-1]

Expert Response Compensation (ERC2),

external position over/under bit, setting| E-§
external position trigger setpoints
external pressure over/under bif E—§

external pressure trigger setpoints, setting,

external time trigger setpoints, setting

=
function key legend kits[ 4-13
installation[ 4-13
G

getting started, procedure
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H

hardware installation
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Pro-Set 200f 7-1
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four main phases[3-1 |
inject phase
injection molding process
clamp open phase{ 3-13
clamp open profile| 3-1
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valve and sensor setup
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Glossary

Glossary

Actual —The current status of a machine parameter (such as current
velocity, acceleration, pressure change rate, etc.) showing how the
machine responded to the setpoint.

Axis —A major moveable part of the machine. A typical injection
molding machine has 3 axes: injection, clamp, and ejectors

Barrel — The chamber in which plastication takes place; houses the
injection screw.

Clamp Phase -The axis of motion which controls clamp. It is
typically comprised of 6 profiles: close profile, Low Pressure Mold
Protect (LPMP) profiltonnage profile, low hold profile, decompress
profile, and open profile.

Control Output — The output from the ERC2 algorithm. Typically
these control values (CV) are pressure or velocity signals which are
sent to drive the appropriate value driver cards.

Cycle Time —Average time taken by the machine to complete
the operation.

Deadband -The range through which an input can be varied
without initiating an observable response.

Deadheaded The pressure that is measured when the cylinder has
stopped moving.

Dead Time —The interval of time between initiation of an input
change or stimulus and the start of the resulting observable response.

Display Area —The touch screen on the front of the operator
interface, where video displays appear during operation.

Ejector Cycle —Machine phase when parts are extracted from
the mold. Same as ejector phase
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Ejector Phase -The axis of motion which controls the ejectors.lt is
usually comprised of 3 profiles; forward profile, retract profile,
tip—stroke profile.

Flash —Melted plastic forced out of mold halves due to excessive
pressure.

Hold —Machine profile when pressure is applied to melted plastic
in the mold to cure the part.

Injection — Machine profile when the plastic is forced into the
mold.

Injection phase —The axis controlling injection. The injection
phase is typically made up of 6 profiles: injection profile, pack
profile, hold profile, pre-decompress profile, plasticate profile and
post—decompress profile.

Injection Ram/Injection Screw —The plastication device; typically
a threaded, screw-like device which heats and liquifies
plastic pellets.

Jog —Constant speed and pressure setting used to move the machine

while setting a mold or configuring the machine. While jogging in
manual mode, the same command value is sent to the valves
regardless of position or pressure feedback values. The profile’s
velocity and pressure segment setpoints are not used. Trigger
setpoints are ignored. Segment and profile active and done bits are
set according to the profile segment position and time setpoints.

Kp — Roughly equivalent to a proportional term. Provides in—shot
correction (i.e. makes changes to the valve in response to error).

Low Pressure Mold Protect —Last clamp close operation to protect
the mold if a plastic part is stuck in it.

Manual (Machine Control) — Control of the machine by an
operator.
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Manual (Temperature) —Temperature control of a loop with fixed
%-output setpoints (no feedback).

Mode (Machine) —Select from manual, semi-auto (one cycle), or
automatic (production).

Open Slow -Last clamp open operation when clamp decelerates to
fully open position.

Open Loop Test (OLT) —Used by ERC2 to determine System
Gains, Dead Times and Time Constants for profiles.

Operator Panel —Device where machine status is displayed and the
operator enters setpoints; also catbperator interface (Ol)

Pack —Machine profile when the melt is pressured to complete
filling mold cavity.

Phase —An axis of control. In injection molding there are typically
three phases: injection, clamp, and eject. Phases are often referred
specifically as injection phase, ejector phase, and clamp phase.

Plastication —Machine profile when the screw rotates and backs up
to load plastic for another shot; the process of melting and liquifying
plastic pellets.

Post-decompression +ength of ram (screw) pullback after
plastication to avoid drooling melt during ejection.

Pre-decompression +tength of injection screw pullback before
plastication to isolate cushion melt left in barrel.

Pressure-limited Velocity —A type of velocity vs. position profile
in which control changes to pressure vs position when injection
pressure exceeds a preset limit.

Process Variable -measured value from a process, such as velocity,
pressure, or temperature.
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Profile — Setpoints to control a portion of the machine cycle. Select
from clamp close, inject, pack, hold, pre-decompress, plastication,
post-decompress, clamp open, eject, clamp low hold, clamp low
pressure mold protect, tonnage, ejector forward, ejector reverse,
ejector tip storage. For example:

* velocity and position setpoints for velocity vs position profile to
open clamp

e pressure and position setpoints for a pressure vs. position LPC
profile to close clamp

e pressure and time setpoints for pressure vs time profile to pack
the melt

Rise Time —The time required for the output of a system to change
from a small specified percentage (typical 5 — 10%) of the steady
state increment to a large specified percentage (typical 90 to 95%).

Setpoint — A preset, targeted machine parameter (such as velocity,
acceleration, pressure change rate, etc.) that serves as the benchmark
for ERC2.

Setting Time —The time required, following the detection of a
specified stimulus to a system, for the output to enter and remain
within a specified narrow band centered about its steady state value.

Shot Size -Length the injection screw travels to load the next shot
of plastic (cushion NOT included).

Shot Size (100%) -Lengthincluding cushiorthat the injection
screw travels to load the next shot of plastic.

Segment -A pair of velocity and pressure setpoints which comprise
an increment. Multiple segments make up a profile.

Time Constant —The time required to complete 63% of the total
rise or decay at any step of the process.

Tip Strokes —Optional ejector strokes to dislodge a part after first
ejector advance and before last retract.
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TPO Bit

On

Off

Timed Proportional Output TPO — The control-variable output of
each loops is sent from the 1746—-BTM module to the SLC data table
as the duty cycle of a bit that is cycled at a regular period. We call
this bit a time-proportioned output (TPO) bit. The ladder logic can
send this signal to a digital output module to generate the control
variable output signal to the temperature control actuator.

y » X X=0nTime

- X

Duty Cycle =2 Y = TPO Period

Transition — Pressure, position, or time when machine changes
from one phase, profile, or segment to another, such as injection to
pack; same asgrigger.

Trigger — A position, pressure, or time which, when needed, permits
the transfer from one phase, profile, or segment to the next; same as
Transition.
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