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Machine Controls Training Class Syllabus

Machine Controller Basics

1 Hardware
Configuring the Controller
Navigating the Controller Software
Scrap Handling
Coil Changes
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Encoder Tracking

9 Basic Function
Quadrature
Differential Signals
Resolution
Tracking Variance
Alignment
Calibration and Variance
Mounting Issues
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Open Loop and Closed Loop Applications

Open Loop Feed-to-Stop
1 Stopping Reaction Time
1 2-Speed Stopping
9 Hydraulically Driven Equipment

Open Loop Flying Die
i Press Reaction Time
i Boosted Dies

Closed Loop Flying Die
1 General PID Theory
1 AMSspecific Closed Loop
9 Servo Tuning
9 Motion Profile

Closed Loop Feedto-Stop
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Troubleshooting

T
T
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Length Calibration
Explaining the Part Queue
Testing Inputs and Outputs

Part Punch Programming

T
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Punch Tooling Setup
Gagge Dies

Macro Punch Tools
Pattern Programming
Macro Patterns

Machine Controls Training
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About AMS Controls

With over 11,000 installations in place, and working for more than 3,000 clients, AMS Ceetsdise

standard for operational efficiency in the rédirming industry. AM$ 2 y (i N2 £ 4 Q dBptddBg a A 9 S
includes a suite of production and management integration software and family of controller solutions,
specifically tailored for a wide variety of applications. Our engineers have the expertise, intelligence and
technobgy to evaluate all facets of your operation and then prowidriable information in addition to

proven system products and software to enhance the productivity and profitability of your organization.

Contact AMS Controls

www.amscontrols.com

Sales- sales@amscontrols.com
800.334.5213 or 314.344.3144

Support - support@amscontrols.com
800.334.5213 or 314.344.3144
t NBaa dawuné F2NI { dzLJLI2 NI

Training - training@amscontrols.com

Introduction

This document is designed to serve as a guide for the Machine Controlimgr@lass as well as a
reference document.
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Hardware

Introduction
This section is a simple introduction to the XL200 Controller. We will explore different parts of the
controller and their functions.

External Ports
Mouse Port
Keyboard Port
VGA Port

DVI Port

RS232 Port
Sercos

Touch Screen
External Fuses
Inputs and Outputs
Encoder Circuits

Communication Ports (RS485)
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Configuring the Controller

XL200 Series Options

There are several different XL200 series controller models available from AMS C&atecblsnodel may
be configured to operate in different modes depending on the options available.

The basic controller model number indicates the base model of the controller without options (for
example, XL200CL indicates a base controller for a clospdsystem). Additional optional features will
change the controller model number by adding the associated letter or letters to the end of the basic
model number. For example, an XL200CLB is a elospacontroller with optional Bundle Tag printing.

Below s a list of options currently available for the XL200 series controllers. Please note that not all
options are available with all base models. For questions regarding a specific system, contact AMS
Controls.

XL200
Capable of operating two presses with gags.

XL202
Capable of operating one press with one gag or two presses with no gags.

XL206
Capable of operating one press with five gags, six presses with no gags, or any combination of presses
and gags totaling 6.

XL212
Capable of operating one press wigleven gags, twelve presses with no gags, or any combination of
presses and gags totaling twelve.

XL266
Used primarily for Schlebach machines. Has a shear up complete input as well as press up complete
inputs. Up to six presses including the shear.

XL270
Tile machine controller.

XL244CL
Capable of operating one press with four gags, five presses with no gags, or any combination of presses
and gags totaling five. Two of the presses can be closed loop.
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Closed Loop (CL)
Supports the use of a servo driven feedr die accelerator systems. May be limited based on additional
options.

Print on Part (P)
Supports directo-controller integrated ink jet printing for part marking systems and tag printers.

Bundle Print (B)
Supports directo-controller integrated bunb ticket printing.

Extended Macro (M)

A standard XL200 series controller can be programmed with as many as 25 macro patterns using pattern
numbers 975999. Those requiring more macro patterns add the M option, enabling the customer to
access as many as@Bacro patterns. With this option, the range of extended macro patterns is 650

999.

Auxiliary/Slave Controller (S)
An auxiliary controller can be used when the S option is purchased. With this option, the XL200 series
controller supports up to 8 downsteen controllers.

Analog (AA)

This option allows the operator to vary line speeds automatically depending on the length of the part
being produced. Analog output is proportional to part length for flying die lines. Allows full control of
speed and directiofor open loop feedo-stop lines.

Alternating Press (L)

Allows two presses to be defined as one press. The controller will automatically distribute press targets
between the two presses. Often used on stud lines that run at high speeds to avoid overlapping
punches.

Brake and Hump (V)
Supports brake and hump lines.

Hydraulic (Y)
Closed loop hydraulic support.

Multi -Axis (X)
Support for Y/Z axis positioning.

Tube Mill (T)
Supports continuous operation machines such as tube mills and extrusion machines.

Continuous Press Option (C)

10
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Continuous press support for a closed loop feedtop.

SERCOS (O)
SERCOS Il, Class C interface support for closed loop.

PLC Interface (1)
PLC integration using Modbus protocol. Most I/O can be memory mapped to PLC, higlataein be
published from controller to PLC.

Flying Gags (F)
Supports multiple gags on a closed loop flying die.

Hole Detect (H)
Provides hole detect functionality. The controller will detect the leading edge of a piece of material,
detect a single holegyr detect and count a series of holes.

Fleece Applicator (KMF)
Supports KMF fleece applicators.

Rotary (RE)
Rotary support for closed loop flying applications. The following press types are supported: rotary,
crank, eccentric, and linear.

Multi -Hit Die Accelerator (MHA)
Supports a closed loop flying die line that can fire on multiple targets during die stroke without returning
home between targets.

Dual Multi -Hit Multi -Press Die Accelerator (MHA2)
Supports two closed loop flying dies that can fire on rplétiargets during die stroke without returning
home between targets. Supports two closed loop flying die axes.

Dual Rotary/Crank/Flying Die (MRE2)
Dual rotary/crank/flying die software. Each axis can be configured with any of the three options. The
following press types are supported: rotary, crank, eccentric, and linear.

Stick-Fed (SGF)
Supports a sticked line (servo grip feed or servo feed rolls).

Spiral Duct (SPD)
Supports a spiral duct machine. Open loop #edtop only.

11
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How to Find the Customizing Switches
Setting the Customizing Switches

12
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Troubleshooting: Understanding the Part
Queue

LF GKSNBQa 2yS aLlSOG 2F !ta{ YIOKAYyS O2yiNRff SNE&
Operators, it is the Part Queue. This functionality le@ads great deal of misunderstanding in terms of

why the machine controller does what it does, and subsequently, often leads to frustration among

Machine Operators, as well as excessive scrap generation.

With understanding, production errors and scrap cathbe minimized, thus eliminating frustration
felt by Operators and Production Managers, alike. In order to understand what the Part Queue is, it is
first important to understandvhy it exists at all.

Why do | have a Part Queue?

The Part Queueisasegfio 2 F G KS YI OKAYS 02y i NRdlcul&inDeigetyT& Y 2 NB
punching, shearing, and printing (Ink Jet or Impdtinting directly onto the part). Theurposeof the

Part Queue to allow the machine controller to change lengths, pundenpet and print messages on

the-fly without requiring the production line to stop and without generating scrap.

History

For decades, length control on flying die roll forming lines was accomplished through the use of gauge
bars or a flag switch. A gaugarlwas a bar preut to the length desired for the finished product and
mounted to the exit of the cutoff die. A stop (or flag) would be mounted to the end of the gauge bar.
When the line was in motion, the leading edge of the material would catch ordabedragging the die
forward. At some point in the travel the die would contact a switch that would fire the cutoff press.
Springs or some kind of air actuated return cylinder would drag the die back to its home position
between cuts. When a new lengthdssired, a new gauge bar is mounted in place of the old bar.

13
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CONVEYOR

Gauge Bar Length Control

Similarly, a flag switch cutoff system used a flag tied directly to the switch that fired the cutoff press. In
this case, when the leading edge of the material cot@dc¢he flag switch, the press would fire to cut off
the finished part. The entire flag switch assembly is often mounted to a graduated tape measure, which
in turn is mounted to a board or bar. This allows the operator to loosen the flag switch, stde it t
different position to cut a different length.

CONVEYOR

Flag Switch Length Control

The benefit of these types of length control is repeatability. Lengths controlled mechanically by
physically tying part length to the press operation yields an extremely censigsult.

The costs often outweigh the benefit in these systems, because running the line too fast can damage the
part or physically destroy the flag (ripping it off the switch of the end of the gauge bar). Worse, length

14
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changes require the line to stopnd when using a flag switch the operator must often trial several parts
before getting the new length right. This generates scrap and downtime.

Physical Length Control
Benefits

1 Accurate and consistent lengths
Problems

1 Reduced throughput
9 Increaseddowntime
1 Increased scrap

The Solution (XL200 Series)

In order to handle changes ghe-fly and avoid generating scrap, AMS Controls created machine
controls with a Part Queue (or Queue). The Queue allows the machine controller (or XL200) to cleanly
transition between parts without stopping production or generating scrap between parts.

When the Operator puts the machine into Run, the XL200 calculates at least 2 parts worth of punch,
print, and shear targets before putting the line into motion. Thisgaiss takes fractions of a second.

The XL200 is programmed with the physical layout of the machine, including the real world distances
between the cutoff and the punch tools. Information regarding the parts are keyed in by the operator or
(preferably) dowtoaded from an upstream system. With all of this information, software has everything
it needs to make part changes -time-fly.

Parts in Queue

There are two distinct versions of Queue functionatitghear Only machines and Punching/Printing
machines. Thepecific machine application type dictates the size and operation of the Queue. The
XL200 displays the number of Parts in Queue in the Trim Correction menu\{B&tu@orrection). This
is to alert the Operator to the fact that changes made in programr{iliogl Distances, Punch
Programming, Calibrations, etc.) will only take plafter the Queued parts exit the machine

15
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— OFPM 64.195"
2:14 PM

Model: XL200 Created: 0/00/0012:00 AM Switch: 18 Version: 4.08.01
T I S N
+-Machine Parameters 116 Last Programmed Length 60.000"
Configurations 76  Last Measured Length m
Tool Data 177 Correction Factor 95.947%
Trim Correction 178 Parts in Queue (Auto) 3

+Controller Settings
License

QuickSet Data

SetUp Fi-MextWindow F2-Add to Config. F3-Remove From Config.  F4-Set Key Lockout  F5-Clear Key Lockout

Screenshot of XL200 Calibration Menu

Shear-Only

For machines where the XL200 only controls a cutoff press (no punching, no prininBarttQueue

always consists of 2 parts. Thus, programming changes that are matie-fiy (while the XL200 is in

the Run mode) will only take place on parts as they enter the Queue. Parts that are already Queued will

not reflect programming changes.

Sine a sheaonly machine performs no operations on the material that require the cut point to be
referenced, each time the machine halts (exits Run mode), the XL200 dumps (or clears) the Queue.
When the machine is put back into the Run mode by the OpertiterQueue is rdilled based on all
current settings and changes made while the machine was halted. Those changes are immediately
reflected on the first finished part.

Punching/Printing
For punching/printing machines, the Queue is maintained when the macehiits Run mode. XL200

controllers treat Ink Jet and Impact printers as if they were punch presses for the purpose of calculating
targets on a finished part. For many eunsers, the placement of a print message on the part is as critical

16
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as the placemendf a punched hole for other users. For this reason, even if a machine only has a cutoff
press and a printer, print targets must be maintained in the Part Queue when the line is halted.

For punching lines, the placement of holes on the part with referéatke cut point can be extremely
critical. If the XL200 did not maintain targets in the Part Queue when the line halted, those targets
would be lost and scrap would be created. The amount of scrap would always be equal to at least the
distance from the ctoff to the farthest upstream punch tool.

Also, the number of parts in Queue will often be more than on a shabrmachine. The size of the

Queue will fluctuate based on the reabrld physical distance between the farthest tools controlled by

the XL200and the lengths of the parts being cut. For instance, if the physical distance between a punch
LINBaa |yR I Odzi2FF LINBaa sla ynnész IyR GKS FAyAaAK
have to be at least 80 parts. Since the controller alwaysu@s at least 1 more parts than it needs, the

Part Queue would be a minimum of 81 parts. Thus, changes applied to the XL200 would not show up on

the parts until at least 81 parts exited the machine.

It is this functionality that allows the XL200 to seasslg change punch patterns, print messages and
lengths onrthe-fly without stopping or generating any scrap. The Part Queue can expand and contract as
needed and this happens automatically with no input required from the user other than the standard
progranming functions.

How can the Part Queue Cause Confusion?

C2NJ all OKAYS hLISNIG2NERX GKS t I NI vdzSdzS OFly o6S (KS
understand the relationship between what they are currently doing, and when they can expect their

changes to be implemented by the XL200 controller.

For many Operators, especially in production facilities with multiple machine application types, one
machine might seem to apply calibration changes immediately (stvalgrline calibrated while halted),
butk y2 G KSNJ YI OKAYS YAIK(G Odzi aSOSNIf LI NIGA ao0ST2NB

2 KFG Yrye hLISNFYG2NAR €SHFENY Aa GKFG aR2dzotS Oeof Ay3
while the line is halted) forces the XL200 to apply changes immediatelofidrideads operators to

F2NOS (GKS vdzSdzS (2 0S Of SINBR F2NJ 0KSANI 26y al (iAa
punching line, forcing the Queue to clear will generate as much scrap as the distance from the shear to

the farthest upstreanpunch tool.

Calibration

Length calibration is a key function where confusion regarding the Queue comes into play for Operators.
Punching/Printing lines will always require the Operator to wait for a few parts before a calibration

takes effect. Sheamnly ines will require the Operator to wait, but only if he performs the calibration
on-the-fly.

17
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Regardless of the machine application type or the state of the machine, the XL200 always displays the

Parts in Queue in the calibration screen to let the operatwmvi how many parts he must produce

before he sees his calibration take effect. As long as the parts produced are still within tolerance, this
daK2dz RyQi ONBIGS I ySSR G2 3ASYSNIGS aO0ONI L) LI NIGa&D
might aswell force a clear of the Part Queue, since any parts made would be scrapped, anyway.

Manual Shear Due to Material Buckling

{2YSOGAYSaA YAY2N) YSOKFYyAOFf A&a&adzsSa RdzZNAy3a GKS LINER
cutoff press tooling. This si@ition might cause a complete jam up, or it might only deform the current

part. If the issue is minor and the operator can clear the issue without scrapping all the parts in the

entire machine, often he will do so by jogging the defective material pasthiear and performing a

Manual Shear operation.

During normal circumstances, a Manual Shear references the cutoff to the material and perhaps to a
GK2YS a9AUG0OKEéD ¢KAA A& GNHZS 6KSy GKNBIRAYy3I | ySs
readoi 2y GKS -[wHnn &aK2ga TSNB 6ndnnnédd

When dealing with a punching/printing machine, the distances of all the tooling could be quite large
6onnQ 2NJ Y2NBOU® t SNF2NXYAY3A | aiAy3datsS alydzt {KSFNJ
material sticking at past the cutoff, yet maintaining all the rest of the punched material between the

cutoff and the farthest upstream punch. In this case, should the operator perform a single Manual Shear
operation on the material, the controller will continue to read tlast known material length sticking

2dzi 2F (GKS Odzli2FFod ¢KAAa Aa AYyGSyRSR (2 06S | @Aadz
must complete the rest of the current part.

When the operator performed his single Manual Shear, the contraléomatically counted the

distance past the shear as scrap. When the Operator puts the line back into the Run mode, the XL200
will complete the current part at its original cut point and count the rest of the part as scrap at that
time. After that, the XL@0 will immediately begin producing good parts based on all the punched
material still inside the machine.

Unfortunately, due to the lack of understanding regarding the Part Queue, many Operators assume the

- [wnn KFa | a2F06 NB disih zerb &t¥rIne singlOMazsalShekriTheR 2 Say Qi
Operator will then perform a second Manual Shear operation, forcing the XL200 clear the Part Queue,

and thus scrap out all good product in the machine. This is a common misunderstanding.

Switching Orders On -the-fly

In the XL200 series machine controller, the operator can change the sequence of orders produced

through several different methods. He can actualhseguence the orders from the Program menu, or

KS OFly dzas G(KS 64{80G (2meuSEGé FSIGdNB FNBY GKS [l

Sometimes, a situation will arise where the operator wants to skip the next order and produce an order
farther down the sequence. Ratherthan&eS I dzZSy OS GKS 2NRSNJ f Aaidx KSQff ¢

18
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FANB G OdziNéxtk & @ Sektd 9eXt). G2 a

If his machine is a punching/printing machine, often he is confused and frustrated because the machine

will immediately produce a few parts fmothe order that was immediately after the last order in the

production sequence. This happens when multiple orders have the same Material Code and Product

I 2RS OrtdSao LT GKS YFGSNALE FyR G22tAy3gR2y Qi OK
gueuing the parts from the next order in the sequence. This prevents scrap between parts/orders, and
potentially allows the machine to continue producing the next order without halting the line (depending

on the automatic halt settings).

The XL200 actlly displays the fact that it has begun to Queue up the parts in the next order by
OKIy3aAay3a GKS adl (deideéchdicatingd § ®&dz@SA Fht X ERY&E 25 @F (K
v dzS dzS ¢

When this happens, the controller produces the few party G KS v dzS dzS Dot Hzy' i iR § KS Y
then moves into the next order as indicated by the Operator, however, many Operators are confused by

this and assume the software is in error. Operators will often halt the machine and perform a double

Manual Sheaoperation (clearing the Part Queue and generating scrap). They see that the XL200
AYYSRAFGSt@ 060S3Aya 2NJAy3d GKS 2NRSNI 6KSe@ 2NRAIAYL
they just created several feet of scrap, and possibly wasted 2 or naote fhat were perfectly good.

¢tKS O2NNBOG NBIOlA2Yy (G2 GKAA& aAddzrdAzy @2dzZ R KI @S
the operator comes back to that order, and theninsert the finished parts into his bundle.

Summary

The Part Queue issection of the XL200 series controller memory used tegadeulate punch, print,

and shear targets for finished parts. It allows the controller to change part length, punch pattern, and
print message oithe-fly.

Due to the physical distances on a roliffing line, and the desire to avoid unnecessary scrap and
R2gyUGAYSS GKS NBfFIGA2YyaKALI 0Si6SSy (GKS tF NI v dzSdzS
difficult for Machine Operators to comprehend without additional training. This leads to situations

wherethe controller is perceived to be erratic or arbitrary in its functionality.

When the human Operators misperceive the XL200 controller functionality, the result is often
unnecessary scrap and downtime. Appropriate training and understanding of the fasetiw why
they are important avoids waste and production errors.
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Navigating the Controller Software

Introduction to the Status Screen
Program an Order

PresgProgram]

PresdEnd]

PresqF2J to add an order

Enter theorder numberand presgEnter].
(optional)Enter thematerial number and press[Enter].
(optional)Enter theproduct code and press[Enter].
Enter thebundle number and press[Enter].

Enter thequantity (Qty) andpress[Enter].

Enter thepart length and press[Enter].

1+:| (Punching OnlpEnter thepattern number and press[Enter].
11. Repeat steps 710 untilthe entire cutlist is entered.
12. PresqStatus]to return to the Status Screen

e U Sl

Edit an Existing Order or ltem

PresgProgram]

Select theorder number (if used) angress[Enter].
Selectthe order dataor cut list item to be edited.
Selectthe specific datato be edited

Enter thevalue and press[Enter].

PresqStatus]to return to the Status Screen

SR e

Changethe Sequenceof Items Within an Order

PresgProgram]

Select theorder numberto be resequenced.
Select the bundle item to be moved.

PresdMove Up]or [Move Dowr to move the item.
Repeat for any other items.

PresqStatus]to return to the Status Screen

SNl e

Remake an Item

1. Haltthe line
2. PresdStatus]

20



=

S Machine Controls Training

CONTROLS

Select the desired donar partially-donebundle tem.

PresqF4 to re-make the orderTheRemake Item/Ordepop-up windowdisplays

In the Number of Pieces Fie]anter the quantity of pieces you want to remake (the field-fills
with the quantity of the selected item already done)

PresqOK]to savethe remake

or

press[Canceljto stop theremake.

Delete a New or Done Order or Item

!

PresgProgram]
Select anyrder or bundle itemwith a status of READY.
PresqdF3. The selected order or item is deleted.

Note: All DONErders/items are erased automatically after the number of days sAuiio-Delete
Done Orders have elapsed.

Setthe Next Line to Run

LAl

Halt the machine.

PresqStatus]

(Punching @ly) Cyclethe shear twice to cleathe target queue.

Select the desiredundle itemto run the item nust havea statusof READY or SKIP
PresqFJ. The selected bundle item is set to be next.

Create a Pattern (Punching Only)

e Ul e

PresgProgram]

PresqdF6]. ThePattern Editing screedisplays.

PresqF2]. Enter thepattern numberand presgEnter].

PresqgF1]to toggle from menu window to detail window.

In the Tool ID field, enter thimol numberand presgEnter].

From the Reference dregown, select theeferencefor the tool and presgEnter].
Enter theoffset and presgEnter].

Enter theY-Referenceand Y-Offset, if applicable.

Repeat steps 58 until the pattern is complete.

1D PresqdF1]to toggle to the main window to enter more patterns.
11. PresqStatus]to return to order programming.

Edit a Pattern (Punching Only)

1
2.

PresgProgram]
PresqdF6]. ThePattern Editing screedisplays.
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Select thepattern to edit.

Select thedatato edit.

Enter thenew valueand press[Enter].
PresqStatus]to return to the Status Screen

SR -

Delete a Partially Completed Order or Item

Halt themachine

PresqStatus]

(Punching @ly) Cyclethe shear twice to cleathe target queue.

Selectthe bundle Itemto produce next@andpress[F2] Its status changes to NEXT
PresgProgram]

Select thepartially completedorder or item.

PresqdF3. The linds deleted

IS

Note: Deleting partially completed ordes or Items causethem to show as UNSCHEDULED in
Eclipse.

-

Increment Quantity During Run Mode

Select thebundleltem currenty running.

PresdInc. Qty.] (Increment Quantity,)

(Eclipse users onlgelectscrap coddrom the pop-up menu.

SelecfOK]to acceptthe scrap code.

PresdInc. Qty.] as many times are needed to matte required number of additionalarts.

LAl

Decrement Quantity
(Identifying Scrapped Parts as Good Parts)

Halt the line.

Highlight thebundleitem to be decremented.

PresqdF5]. The Decrease Quantippp-up window displays.

In the Number of Recesfield, enter the number of pieces to decrement. Prd&nter].

In the Coil to Adjust Footagéield, enter the number of the col 2 dzZQNE | R2dza Ay 3 F2201
press[Enter].

6. PresqOK] The popup closes and the quantity displayed in the Done field for the selected item is

increased

LAl

Skip an Item to be Run

1. PresqStatus]
2. Select arorder or item with a status of READY.

22



: AMS Machine Controls Training

CONTROLS
3. PresgF3[d ¢ K S takusicBariges tSKIP

Load a Coll

1. PresgProduction Data]
SelectQoil Inventory from the main menuléft pane).
3. PresqF2]

9 If a coil is currently loadethe Unload Current Coil peyp windowdisplays.

1 SelectReturn Coil to Inventoryf material is lefton the coil.
or

pd

1 SelectCoil was Completed the coil was completely used.
The Load New Coil pop-up window displays.

9 If no coail is currently loadethe Load New Coil pepp windowdisplays.

4. IntheCailfield, enter the ID of the coil to load.
5. PresqOK] The coil inventory is updated to reflect the changes

¢, Note: Ifthe controlle features a sheet detect switcthe pop-up windowdisplays automatically,
without proceeding through steps-2.

View Coll Inventory

1. PresgProduction Data]

2. SelectQoil Inventory from the main menuléft pane. Coil information displays in treetail window
(right pang.

3. PresdStatus]to return to the Status Screen

Perform a Calibration Trim

1. PresqSetup]

From the mainmenu(left pang, select Trim Correction

3. Inthe Last Measured Lengtfield (right pang, enter thelast measured length and prefsnter].
TheUpdate Correctiongp-up windowdisplays

4. SelecfYes]to update the correction, ofNo] to cancel the correctio update.

5. Allow 23 partsto run before tie change occsr
or
(Punching @ly) Halt and cycle the shear twice for thercection factor to take effecimmediately.

p

¢, Note: Perform this procedure only when part lengths are consistently short or &hgrwise,
contact maintenance

View Inputs and Outputs
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1. PresdDiagnostics]
From the main menu left pang), slectinput/Output.
3. PresdqF] to togglethe viewto the I/O information in theright pane.

1 Use[Page Dowhand[PageUp] to scroll through the §t.

!

=

PresqStatus]to return to the Status Screen

Setthe Time Clock

PresqSetup].

From the main menu left pane), slectController Settings

PresdY ] (rightarow)to SELJ Y R G K Siewi. ST LI ySQa
SelectClock/Calenda The right pane displays only the clock and calendar parameter fields.
Selecta parameter to edit enter its new value, anpress[Enter].

1 Repeatfor each parameter unt#ll are set asequired.

MR WM e

6. PresdStatus]to return to the Status Screen.

¢, Note: If conrcted to an Eclipse PC, thentrollertime is updated to matcithe EclipsP®@ & .G A Y S
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Tailout Sensor

Understanding the Tailout Sensor

This document details the usage of the Tailout input to the XL200 Series machine corrojer. use
of this input leeps scrap tracking accurate when loading and unloading coils on a roll férmer.
minimizes the amount of paperwork required by the Machine Operator for the purpose of recording
scrap materialThe Tailout input is also a critical component in the Caifigation functionality in
Eclipse.

Tailout is an input to the XL200 controll&his input is designed to come from a material sensing device
located on the roll former, near the material encod€&€he input serves four functions in the controller:

Reference of New Coil to Avoid Erroneous Reportirstartyp Scrap
Automatic Prompt of Load/Unload Caoll

Automatic Halt at End of Coil

Proper Reporting of Scrap at End of Coil

=A =4 =4 =

Reference of New Caoil

Tracking startup and enrdf-coil scrap on each coil is imiant from the perspective of Purchasing and
Production efficiency tracking. For many companies, the scrap generated at coil change is usually
accounts for the highest percentage of scrap from the entire process. When using the XL200 and Eclipse
production management system, the equipment must be setup properly with a Tailout sensor and the
machine controller must have accurate settings. Otherwise, the scrap reports generated for Production
and Purchasing can be wildly inaccurate.

In most applications, whethe (peratorloads a new coil hmust jog some amount of material past the
cutoff and perform a standing cut.he outer wrap of the coil might be damaged due to shipping and
handling, or the leading edge of the material must be squared to the cutofhgptd produce the first

good part This function also serves to reference the cutoff to the material for the length control system.

[ SiQa SEFYAYS 6KIG KIFLIWSYyas 6KSYy GKS 2LISNI 2N f2FR
Example 1

C2NJ GKS LlzN1J)2 a8 2F (GKA& SEFYLX ST 6SQft | aadzy$
Operator simply needs to square up the leading edge of the coil. The amount of startup scrap

aK2dzZ R 0SS YAYAYItd 2S85Qff 0S3AythatdoesBdEHavéhy Ay 3 4K
Tailout sensor mounted. The machine is empty (no material loaded), and the XL200 currently
NELR2NIA&a nonnné LI ad GKS AKSENY b2dS GKS LIKeaAo
measures material) to the cutoff at home positiom(h € 2 NJ M1 QU @
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120.000"

Post Cut Roll Former Ready for New Coil

The Operator begins by loading a new coil. He threads the leading edge of the coil into the first
set of rolls on the roll former, and then he jogs the material through tlzemme. This is often
OFtftft SR GlUKNBIFR dzL)X @

120.000"

New Coil Partially Threaded Through Roll Former

As previously stated, this coil was in excellent condition, so the Operator only needs to thread a
few inches of material past the cutdffade in order to square up the leading edge. In this case,
KSQff 223 pé¢ LI a0 GKS Odziz2FFo

The problem in this scenario is when the Operator was threading material into the roll former

the control system was powered ON along with the rest of the machisi¢hématerial flowed

under the encoder wheel (measuring device), the wheel was turning. So, by the time the
2LISNF G2N) 223a pé¢ LI ad GKS Odzi2FFsx GKS - [ wHnan
encoder, and it reports that amount on the screen.
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Thread Up Eror
=

120.000" 5"

Reporting Error Due to Encoder Placement Distance

When the @erator performsa Manual Shear operation on the material, the XL200

automatically reports any material past the cutoff as scrap to Eclidsgf G KA a OF S wmMHup
scrap.Since this machine did not have a sensor to detect the presence of the material, the

XL200 had no way of knowing how much material was actually scrapped. It erroneously reports

MnQ Y2NB &aONI L) GKIy gl a | Oldzrfte& LINRPRdAdZOSR FNRY

The #uation described irexample 1s precisely the reason the XL200 has a Tailout input, as well as a
parameter calledShear to Encoder Distanc®lany users mistakenly believe tB&ear to Encoder
Distanceis somehow used to calculate good part distancess Brunnecessary. The physical distance
from the encoder to the shear (cutoff) should be a straight line, usually consisting of formed material.
Once the Operator performs a Manual Shear, the XL200 references the cutoff to the material. Any
amount of mateial that passes the cutoff tooling at a given point in time will be exactly the same
amount of material that passes the encoder at the same point in time.

The only purpose of th8hear to Encoder Distanég so the XL200 catcuratelyreport scrap to Eghse
RdzZNAyYy 3 O2Af OKlFIy3IS&ad bz2és tSGQa SEFYAYS 6KIFG KIF LI
properly mounted and th&hear to Encoder Distan@®nfigured:

Example 2

As inExample 1the Operator has partially threaded a new coil through théfaymer. This

time, as soon as the leading edge of the coil reaches the encoder, it also triggers a Tailout sensor
mounted at the vertical centerline of the encoder wheel. The placement of the sensor with

regard to the vertical centerline of the encodeheel is critical for accurate scrap reporting.
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Tailout Sensor

Shear to Encoder Distance

Y

120.000"

Tailout Sesor Triggered as Material is Threaded

As soon as the sensor detects the leading edge of the material, two things happen at the XL200
controller; the length past the sheaeferences to a negative distance equal to Steear to

Encoder Distanceand the controller automatically prompts the Operator for the new coil
number.

408111 .
10:69 AM - OFPM -120.000

Qrder: Production Order 123 Total:

445Ft Daone: OFt
Material: 20 Gauge Steel

PCade: Standard Profile

N T I

- Production Order 123 All lengths bundled seperately.
20 Gauge Steel 10 25 0 60.000" 0 Rat Next
=) i x
Standard Profile Load New Coil E3 Rgt Ready

0 Ryt  Ready
Cancel | oK |

Status Fi1-Mext'\Window F2-Setto Mext F3-Skip/Ready F4-Remake F5-Dec Qty

Controller Referenced to Encoder Distance and Operator Prompted for New Coil
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As the Operator contimes to jog material forward through the roll former, the count on the
controller screen should become more positive as the leading edge approaches the cutoff.
2 KSy KS 223&a GKS fSIFRAy3I SR3IS pé¢ LI ad GKS Odzi2

After threading the roll former, the Operator will stand before the XL200 to perform the Manual

Shear operation to trim the leading edge of the coil. This time, he has a visual prompt on the

screen requesting the new coil inventory number. If the Operagoores the prompt, the XL200
a2F061 NB SYyTF2NOSa GKS LINRPOSRANB FyR gAfft y20 |
is entered. This prevents scrap from a new coil from being counted against the last coil.

440811 n
L - OFPM 5.027

Order: Production Order 123 Total: 445Ft Done:
Material: 20 Ganne Stenl Pada- Standard Prafile
Ed Error Message: 130
Order-Material-F
- Production 0 The new Coil number must be entered before a Manual Shear will be allowed.
20 Gauge S Rgt Next
Standard Rgt  Ready
Rgt  Ready

Press CE to Continue
o]

Press HELP for More Information

Status F1-Mext'Window F2-Setto Next F3-Skip/Ready F4-Remake F5-Dec Oty

Software Enforcement of Procedure

The Tdout input, in conjunction with theShear to Encoder Distances used to correct the starting

scrap on a new coil.he more accurate the distance measured from the point where the encoder wheel
contacts the material to the back of troaitoff (shear bladg the more accurate the system will be when
reporting scrapThus, the Tailout sensor should m®untedat the same vertical centerline as the
encoder wheel.
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Automatic Prompt of Load/Unload Caoll

As seen in a preceding exampExémple P, one of the futions of the Tailout sensor is to

automatically prompt a Machine Operator for a coil inventory number when loading a new aisil.

allows Eclipse to accurately report raw material usage with regards to Coil Numbers, Order Numbers,
Operator and machine pBrmance, vendor performance, etc.

It also supports the Coil Verification feature within the Echpé&00 systemiWhen this feature is
implemented, the system reports back to the operator on the current footage remaining on coils loaded,
so the Operatorcan quickly decide if he has enough materiahamd for a batch of production.

Software rules also allow management to enforce policies ensuring the correct raw material is used for
every order.

The first time a XL200 controller receives the Tailout irffpfier a new startup, as a replacement unit,
after memory clear), the machine Operator is presented with the Load New Coil window the first time
he loads a coil onto the roll former:

il OFPM 5.027"
12:11 PM :
Order: Production Order 123 Total: 445Ft Done:
Material: 20 Gauge Steel PCode: Standard Profile
onecimumecon | B s ay owe_Paniengh _ patan_ opin |5
- Production Order 123 All lengths bundled seperately.
20 Gauge Steel 10 25 o §0.000" 0 Ryt Hext
E i X
Standard Profile ey o ol £l Rgt Ready
0 Rgt  Ready

Cancel | 0K |

Status Fil-MextWindow F2-Setto Next F3-Skip/Ready F4-Remake F5-Dec Qby

Automatic Prompt to Load New Coll

Once the operator enters thimventory Coil Number, the XL200 passes the number up to Eclipse to
verify the coil exists in the system recortfsot, the operator is presented with a warning message,
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indicating something must be done to correct the accounting error, or that theNDailber was
improperly entered:

410811 "
— OFPM 5.027
Order: Production Order 123 Total: 445Ft Done: OFt

Material: 20 Ganne Steel

Brada- Standard Prafila
Ig‘l".l':arning: 15
Order-Material-F

= Production O The cail: '1234' JUST LOADED, daes not exist in the Cail

20 Gauge S Inventory data! Rot  MNext
Standard Rgt| Ready
Ryt  Ready

Press CE to Continue

Or

Press HELP for More Information

Status IRBNEENIGGIT F2-Setto Mext F3-Skip/Ready F4-Remake F5-Dec Oty
Coil Number Entered Does Not Match Inventory

Once the inventory is corrected, or the correct coil number is entered, the system provides feedback to
GKS hLISNI 02N NBE3IFNRAY3I (KS OdzNiNdeyalineddaktheQa NI ¢ Y
production schedule:
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OFPM 5.027"
Coil: 123456 Material:
PCade: Fmnlnvee: 0
= Operator Message
Praduction Men m
Footage Total OK o run! The coil: 123456, does exist in the Cail Ft OFt

Downtime Inventory data.

Quality Audit Material = 20 Gauge Steel

Coil length remaining = 4500.000
Length to run = 445.000

Coil Inventory Additional length scheduled = 0.000

Request Eclip

Press CE to Continue

Prod. Data F1-MextWindow F2-Load Coill F3-Delete

Operator Feedback from Eclipse Regarding Production Needs/Availability

In the example above, the Operator is presented with a message that indeed, the coil loaded exists in
the company inventoryAdditionally,K SQa y23dAFASR GKFIG GKS FY2dzyd 2F Y
more than sufficient to meet the needs of scheduled production.

If the Length to ruror the Additional length scheduleskceeds theCoil length remainingomeone could

be notified to stage additional coils of the same material type, or other decisions could be made
NEIIFNRAY3I GKS LINFOGAOItAGE 2F GNRBAYI-hdn@atthe2 YLI SGS
time.

{2 FTINE 6SQ0S Siom tic\pgrépBetivé 6f & firdidieod I8at Wheft a coil change is
required, subsequent prompts from the XL200 first require the Operator to notify the system whether
the last coil loaded was returned to inventory, or if it was completely consumed:
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408111 n
— OFPM 13.816
Coil: 123456 Material: 20 Gauge Steel

) =]

PCode: Standard Pr=gea S 0
Ed unload Current Cail E
Production Menu m

Footage Totals Coil: 123456 TaFt OFt
Downtime Total:  75Ft
Quality Audit

Coil Inventory  Return Coil to Inventory

Request Eclipse Data Cail
|7  Cail was Completed

]

Prod. Data Fi1-MextWindow [RESEELEMIN F3-Delete

Unload Current Caoil

hyOS GKS hLISNFG§2NJ G§Stfa GKS -piesehteddith thé KoSd NevaCoit S 2 F
prompt.5 SLISYRAY 3 2y (GKS hLISNI 62NRa aSt SOGA2y s 90f AL
if this feature is used),rat will tabulate the final totals for the coil, zero its remaining footage, and tally

any differences between the estimated length and the actual length consumed.

There are additional menus and options connected to the Coil Verification feature, bt #hedbetter
described elsewhere in a separate, more focused document.

Automatic Halt

The XL200 controller can only cut or punch in automatic if the material is currently moving under the
encoder wheelOnce the last inch of material has flowed passedgheoder wheel, the XL200 can no
longer track punch or shear targets.

At the end of a coil (or at th€oil Endpointwhen the trailing edge of the material passes the Tailout
aSyaz2NE G(KS aSyaz2NJ) G233t Sa aiit@natikallydistgo thieéRurlddeAr G A 2y |
At this point no more encoder motion isccepted by the controlleri¥ G KS YI OKAYyS KIF&a adl
thSy GKSNB Q& y 2Th¥lis anSthekreakon withie nibdhting focation of the Tailout sensor
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is critical. The more meerial left in the machine, the more hand manipulation of the last portion of the
coil is required by the Operator

Reporting Scrap at End of Coill

Atthe end of a coil, some amount of scrap is typically unavoidable; mateigit beof poor quality,
the controller camot automaticallycut the final length etc.Because of these issues, when Kie200
controller receives the Tailout input, it automatically reports any mategrdat the shear plus th8hear
to Encoder Distancas scrafio EclipseThis happas without operator intervention.

[ SGQa SEFYAYS | O2Aft ¢l Af 2dziEExaDple?RAGAZ2Y dzAAy3d (KS
Example 3

When the tail end of the material is pulled through the roll former and passes the Tailout

sensor, the XL200 halts the line, dmimediately reports the remaining material in the machine

a4 aONI L) (G2 90fALASP® LYy GKAA OFasSzs GKS YI OKAYS
' RRAGAZ2Y I ffex Al Ffa2 KFIR GKS mMuHné 2F YIFGSNRI ¢

120.000" 40"

Coil Tailout

l'd GKS Y2YSyid 2F ¢l Af2dzix GKS - [wnn Fdziz2YlF GAOL
current coil. If the remaining material is truly unusable, then the Operator merely empties the

machine, and threads the next tolll accounting has already been handled by the

Eclipse/XL200 system.

Often, the remaining footage on a roll former can be hamanipulated by the Operator in

order to recover at least one last, good part from the coil. If this is the case, the opsiaiply
hand-positions the remaining material so he can perform a Manual Shear operation to manually
cut the last good piece(s).

Once this is complete, the operator should use Bie Decrease Quantitieature on the Status
menu to alert the XL200 as togmumber of good pieces he was able to recover from scrap.
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v

90t ALIAS G2 G118 GKIdG fSy3dK E ljdzyaArde 2dzi 27
f2201 35¢ o

. OFPM 0.000"
1:35 PM :
Order: Production Order 123 Total: 445Ft Done: 79Ft
Material: 20 Gauge Steel PCode: Standard Profile
oumtizcuss | owde sy e paniengh i opion s |
- Production Order 123 All lengths bundled seperately.
20 Gauge Steel 1 I 25 15 60.000" 0 Ryt Next
Standard Profile [ pecrease Quantity 0 Rgt  Ready

Number of Pieces:_ 0 Rgt  Ready

Coil to Adjust F ohge:|123456

Cancel 0K |

Status Fi-MextWindow F2-Setto Mext F3-Skip/Ready F4-Remake F5-Dec Oty

Whatever unusable length remains has already been accounted in the scrap total. All accounting
is handled within Eclipse, without the need to collect paperwork from the Operator.

Summary
Coil changes in roll forming processes are typicallyrhbst scrap intensive part of the operation.
Accurate tracking of scrap and coil inventory are import to Purchasing/Accounting and Production.

A Tailout sensor, coupled with the XL200 and Eclipse production management system can provide a
powerful tool to astomate coil data entry, as well as accurate scrap tracking.

The Tailout input on the XL200 machine controller performs several critical functions pertaining to coil
changes, and is integral to the Coil Verification feature within the EtKh200 system.

Diligent Operator training combined with software enforcement of policies leads to accurate accounting
and greater automation within the system. This leads to the elimination of wasted time for the Operator
and paperwork for the Production floor, as wad the office.

35



: AMS Machine Controls Training

CONTROLS

Tool Setup

Tooling Terms
¢tKS F2ft26Ay3 GSNX¥Ya NB dzAaSR FTNBIldSSyiate oe !laf{ [ 2
we mean when we use these words.

Press
A press is a device that closes a die set that is to punch, notch, ar alggven material. Air, hydraulics,
2NJ I YSOKIYyAOlIf FftegogKSSt YlIe LIR66SN GKS LINBaad ¢KS

Tool

A tool is the smallest section of a die set that can be engaged with one cycle of the press. A tool may
produce a single hole, notch, or shear, or a group of holes, notches, or shears. A tool is defined by a
press number, an optional gag number (or multiple gag numbers), and an offset distance from the front
2F (KS HWNEBHEOP NBTENBY OS fitlsaine indchiings. 6 S ySO0Saal Ne
Die Set

A die set is a mechanical assembly containing any number of tools that punch, notch, or shear.

Gag
A gag is a device that can select or deselect specific tools in a die set. This is most often a sliding block
that is moved by aair cylinder prior to activation of the press.

Pattern
A pattern is a set of tool operations that define most of the details of a finished part. Each entry has a
22t ydzYoSNE I NBFTSNByOS RSBMEEY |Yilr@EeEhcSay R I RAYSY

offset will also be necessary.

Batch Item
A batch item in the controller is used to actually produce parts. Each batch item defines a batch number,
guantity, length, pattern number, and production option.

Press & Gag Configuration
The XL200 Series f¢eontroller can be adapted to several kinds of machines.

9 The XL202CL can control a machine with two individual presses or with a single press and one
gag.

9 The XL206CL can control a machine with six individual presses, a machine with a single press and
five gags, or any combination of presses and gags that add up to six.
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1 The XL212CL can control a machine with twelve individual presses, a machine with a single press
and eleven gages, or any combination of presses and gags that add up to twelve.

Once the corifuration of the machine is determined, the controller can be set to match that
configuration.

Determining the Machine Zero Reference Point

For each application, a Machine Zero Reference Point is required. From this point, an offset to each die
can bemeasured. The only requirement for this point is that it must be downstream from any tool
location to avoid a negative reference.

OFFSET t

Material Flow

’_ﬂ;gﬂ_‘ il [l il 0
 — — ENCODER |  —— | |  — — |
T ®) (@) (@) (@ (@ (e @ (@ Tj Tuoq
JE L (o) (e) (@) (@) (o (@ ® I I

) i i e A o i A |
O O O
: PRE-PUNCH L I : POST PUNCH I I CUTOFF I

1 - Press Reference Distance

In most cases, the easiest point to use for a reference point isabk &dge of the shear die. Tool

offsets are then determined by activating all dies, including the shear, with material loaded and clamped
in a stationary position. The strip is then fed forward past the shear. The distance from the leading edge
to the reference point on each die tool is measured. These dimensions become the tool offsets.

Some dies may have tools that are downstream of the shear. In these cases, the back edge of the shear
cannot be used as the reference point. An arbitrary reference poirdtrine chosen that is located past

the tool that is downstream. In this case, the tool for the shear will have a positive offset from the
arbitrary reference point.

Note: All offsets must be positive numbers in respect to the common reference point.
Presshe [SETUP] key to display the Setup Menu selection list.

Press the [F1] function key to tab over to Settings.
Pressing [F2] will open a new tool entry.

BWME
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'[he Tool Data screenused to enter tool offset da}a. A typicgl tgol data disp\l\ay is shown belovg. Each A
SYyiNE O2yidlAya | y-ha&EB& SR 3Ex3a 6! BADA 33X F YaR d b YS D¢

11/06 /03 "
- - OFPM 0.000

Maodel: XL 206 AABPSX Created: 11/06/03 2:06 PM Switch: 2 Version: 2.00
ErT ofeet | vofset | Axs | tame
+Machine Parameters 0 0 0 0.0000" 0.0000" 0Shear
Tool Data 1 1 3 4.0000" 0.0000" 0Squares
Multi-Axis Data 2 1 0 8.0000" 0.0000" 0Slots
Trim Correction E 1 4 12.0000" 0.0000" OHaole

+—Controller Settings

+—Auxiliary Controllers

+Printer Configuration
Quality Control
QuickSet Data

SetUp F1-Mext Window Fl-Add  F3-Delete  F4-Copy

2 - Typical Edit Tool Data Screen

Defining a Tool

ID (Tool Num ber)

The Tool ID Number is any numeric number from O to 974. Tools can be entered in any order and
numbers can be skipped. Tool O is reserved for the shear and must always be programmed accordingly
as Press 0. Tools 975 to 999 can also be programmedhé&se tire considered macro pattern tools.

Press

¢KS t NBada bdzYoSNI NBFSNE G2 0KS dat NBaa hdzilizie | aa
from 1 to the number of presses programmed into the configuration switches. If any other number is

entered, anerror will be displayed. Press 0 is always assigned to the cutoff press.
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Gag

The Gag Number corresponds to the Press/Gag Output that is energized when this tool is to be

activated. The number must be greater than the number of presses programmed intonifiguration

switches and not greater than the number of maximum presses/gags allowed (ex. XL102=two,

[ Mmncl&8AEZ - [mMmMuli6St @S0 LT y2 33 A& G2 0S8 SySN
This designates that no gag is connected.

X-Offset
The XOffset is a distance measured from the designated machine zero point to a reference point on the
G22td ¢KS a-¢ YSIya (GKIFIG GKA& YSI &dzNBYSWIE MEBDEAY

This point may be the center point okagle hole or may be the reference point cluster of holes or a die
pattern. In others, it may be the leading or trailing edge of a hole die or notching die.

Y-Offset

TheYh FFaSd Aa GKS RAAGIF Y OSro e matehabnivtion pfee. THSS &, ¢ LI |y
provides an offset distance across the breadth of the part to create a reference location-faxis téol.

This offset is provided by the drive when a tool is positioned in a specific location.

Axis
The Axis refers to the drive axis that a pautar tool is attached to. Each individual positioning device
gAtt KI @S AlG& 26y Gl EA&E RSTAYAGAZY D

Name
The Name is any-&haracter name that helps the operator identify a particular tool. Programming the
Name is optional.

General Tool Information

More than one Tool ID can be defined for the same die tool. For example, a notching die that removes a
piece from the corner of both the leading and trailing edges can have a tool defined for both corners.
They would have the same press and gag data but diffexsets. This allows for dimensions to be
programmed directly from the part drawing.

Another use for multiple Tool ID entries is instances where a die tool may be changed to run different
parts. Different Tool IDs and Offsets for both die tools would\sglable. Patterns using each die

contain the corresponding tool reference. This means that no change in tool data is required when dies
are changed; simply use the corresponding Tool ID for the selected tool.
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Encoder Tracking & Mounting

Accurate and cesistent part lengths are crucial to quality control in roll forming processes. Even if parts
are produced in tolerance, a batch of parts that are inconsistent in length will be more rigorously
scrutinized by the endiser than a stack where the ends ofth parts line up.

Encoder and material tracking problems account for most product length variations on computer
controlled roll forming lines. From the perspectieka length control system, all information regarding
the material- direction, speed, diance traveled comes from a single point, where the encoder
measuring wheel contacts the material. Proper tracking of the encoder measuring wheel is therefore
critical to machine performance.

Variance can come from sources other than the measuring sydtemever, these sources are less

likely, and tend to be specific to the machine application type. They are more appropriately addressed
by machine applicatiom a separate article, rather as a comprehensive article on length control. Also,
since encoderare present on most computer controlled roll forming machines, and because the
problems associated with encoder tracking and mounting are similar in each application, the encoder
system should always be examined first when troubleshooting length variance.

For technicians, maintenance and engineering, locating the source of a length variance can be a
daunting task. This article will help educate the troubleshooter and describe methodologies for correctly

implementing the encoder system foraroll former@a$§t t a4 WoSad LINF OGAO0SaqQ F2

computer controlled roll forming lines.
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Basic Encoder Function

A rotary encoder is a device that transmits digital pulses as a shaft is tuknvlgleel is coupled to the
end of the shaft, and that wheel ®d on the surface to be measureks material flows under the
wheel, the wheel turns the shaft, and the electronics inside the encoder transmit pulses to a control
system A typical encoder and its associated measuring wheel are depictedunel-1.

) Body or Can
Measuring y
Wheel
Shaft
Coupler Screw On
Connector for
Voltage and
Signal Wires

Hgure k1

Inside the encoder there is a small disc typically made of plastic or glass. This disc might have hundreds,
or even thousands, of slits cut in the outside diameter (see Fige As the measuring wheel turns, it

spins the shaft of the encodefrhe disc is housed so the outside edge moves through anrigdraeam.

As the slits in the disc move through the beam, the light is chopped into pulses that are picked up by a
sensor located behind the disc.

Figure 12

The light pulses are convertedectronically into digital pulses and sent to the length control system
(Figure 13).

S I I

Each pulse
represents a
linear distance

Figure 13
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The control system must be programmed with the distance that is passing for each pulse. This is the
linear distance measured by the wheel per pulse fromaheoder, or resolution.

Quadrature

Quadrature is a method of looking at adirectional encoder signal and counting 4 pulses for every 1
pulse received, allowing higher resolution and greater accuracy from a lower resolution encoder. It is
the directiondity of the encoder signals that allows quadrature counting to be implemented.

2 A0K ljdzZr RN GdzZNBX GKSNB INB G¢2 ardaylt OKIyyStaszs y
head are arranged so the square wave signal from the A and B channelsdagré6s out of phase. In

Figure 14 time flows from left to right. The A signal (blue) turns on before the B signal (green),

indicating forward motion.

f
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Figure 14
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When B leads A (Figureb}, reverse direction is indicated. These signals can be sésmars
oscilloscope.

Figure 15

Circumference and Resolution

Resolution is calculated by dividing the circumference of the measuring wheel by the number of pulses

per revolution generated from the encoder. Circumference is the total linear distancdedbfar one
NE@2tdziaAzy 2F (GKS 6KSSf>X FyR Aada o0lFlaSR 2y 6KSSt RA
diameter by pi, a mathematical constant approximately equal to 3.14. Once the circumference of the

wheel is known, resolution can be calculateddiwiding the circumference by the number of pulses per

revolution from the encoder.

Example 1:
'y SYyO2RSNJFYR YSFadaNAy3 gKSSt INB AyadrftSR 2
and the encoder is rated for 8000 pulses per revolution. Theeeiference equation follows:

c="-D

C= Circumference
- =314
D= Diameter

Todympé [ mMmMDpypé

Resolution is calculated by dividing the circumference of the measuring wheel by the number of
pulses per revolution (PPR) from the encoder. The resoletipmtion follows:

R=C/ PPR
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R= Resolution
C= Circumference
PPR= Pulses Per Revolution from Encoder

11988 «k ynnn ttw I nodnnamndy £ LISNI Lldz a$s

Encoder Measuring Wheels

In example 1, the measuring wheel is assumed to be concentric (round). Even sligdatfyround

wheels can generate inconsistent results, usually in the form ofébiogt pieces in cases where part
lengths are exact multiples of the measuring wheel circumference. For example, to guarantee the error
due to nonconcentricity to be lessthy n d@10264mim), the radius of the measuring wheel must be
gAGKAY 0.0040684mm)c € O

For best results, encoder shafts should always be directly coupled to the measuring wheel, and the

wheel should always ride directly on the material. Often,mtenance or engineering will construct a

oNJ} O1 S84 GKIG dzaSa I -sphrfg®Esplinesicdupldito isolat©thefencadirdronttheR dzI-
measuring wheel. This is usually done to protect the encoder from material crashes. Encoders are
relativelycheap, and if the material has a tendency to crash in a certain area of the machine, this should

be a flag that further engineering (or maintenance) of that machine element is required.

All too often, these couplers create long delays in troubleshootiedlpms with the encoder system.

Flex couplers can break and allow backlash, but not so much that the damaged portion of the coupler is
easy to see. The inner spring of a dsjating coupler will break allowing significant backlash, but the

LINE 6 f S Ye séh uyhtdthe coupler is physically removed. Spline couplers are notorious for inducing
backlash over time, as the spider insert begins to wear.

Machine builders will sometimes couple the encoder shaft to a roll tool or pinch roll. This always results
in poor encoder tracking. Unless the rolls are designed to ensure perfect tracking between the roll and
material movement (i.e. embossing wheels), it is far better to use a separaten&ss measuring

wheel.

Measuring wheels should suit the applicationirfeed materials like those used for products that will be
visible to the consumer in their finished form usually require a measuring wheel that will not mark the
material. Metal wheels are generally not acceptable for such processes. There are severaftype
polymer wheels that are slick enough to avoid scratching the formed part, yet offer enough friction to
track well. In these situations, an encoder should be chosen that offers a vefyidtan bearing
assembly, so there is less friction in the begrthan between the wheel and the material. Encoder shaft
bearings that produce too much drag will cause the wheel to slip.

| F NRSYySR 4388t Y184 +y SEOSttSyid YSIadNAy3a sKSSt
This type of wheel will genally mark the material, but if this is aesthetically acceptable for the finished
product, less tension is required to track the material. The marks left on material by a knurled wheel can
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be beneficial as a quick check for tracking quality. Often, a &diglart can be held under the glare of
aK2L) tA3KGa G2 YI1S GKS adAo0¢ YINjJa €tSTFhd 2y GKS
tracking can be easily checked based on the type of tracking patterns left on the steel.

QX

Magnetic wheels areften used for steel forming, but the wheels tend to collect debris that can scratch
paint, or minimally make the encoder wheel enftround. While rubber wheels might be commonly

used by machinery builders, they should be avoided in applications reqastwacy and repeatability.
Rubber does not consistently compress, and is sensitive to temperature. On hotter days, rubber will
expand and compress more. On colder days, rubber contracts and compresses less. These variances
cause a change in the effectivesolution that will result in part length variances.

Length Control System Calibration

While calibration features in a control system can help center tolerance error, proper alignment and
good tracking are crucial to eliminating variance. Calibratiomlig aseful in removing a consistent
amount of error. If machine operators or maintenance personnel are attempting to chase variance by
calibrating the machine, they are wasting time and material. Though variance could be caused by
improper parameterizatiomr poorly written software, it usually comes from a physical (real world)
source. In any of these cases, calibration is not the solution to the problem.

In example 2, a machine has two problems; the part lengths are coming out long on average, and the
lengths vary more than is acceptable for the defined part tolerance. Calibration removes the average
error in length, but cannot make the machine more consistent.

Example 2:
In Figure 16, a 20 part sample is run from a roll forming machine and plotted on a
graph. The lengths are examined to determine the longest and shortest parts. The target
f SyaidK A& cndnnné ompHn YYOX odzi GKS al YLIX &
(1527.81Y Y0 (2 @&5846mmié O

Even though the parts are coming out an average®fiOH cbé¢ o p dymT YVYUO f 2y 3
variance of the lengths produced is oalyt ® M B.A7EMnNG).
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20 Part Sample Length Distribution

6.000

5.000

4.000

3.000

2.000

1.000
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Figure 16

LYy 2NRSNJ G2 OFftAONIGS GKS aeausSys GKS | gSNI

used. If the length control system does not have arboardtrim correction feature,

the measured length is divided by the programmed length to calculate a correction
percentage. This percentage is multiplied by the control systems resolution parameter
to calculate a new, corrected resolution.

Once the system hasbkn corrected, a new 20 part sample is run and plotted on a
graph (Figure I7). The calibration of the length control system allows the error to be
centered around the target value, however, the variance is not affected by the
calibration procedure.
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20 Part Sample Length Distribution (calibrated)
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Figure 17

In this case, the defined tolerance for the productis ® n d.6002mén). The
part lengths are still unacceptable. Something else must be done to eliminate
the length variance.

Example 2 uses a part sample size of 20 pieces to establish thenaabine consistency. This is
important. Small samples ofcl2 parts, randomly selected from a production run, do not give the
observer an accurate view into the capability of the machine. Too often, assumptions about length

patterns are made andtimeisl 8 0 SR OKlI aAy3 R24Yy

LINEOf SYa

K G

order produced from the machine can also help in troubleshooting a variance, as patterns can appear

that direct the troubleshooter to a specific area or machine element.

Encoder Bracket - Assembly Mounting and Orientation

There are two major concerns when it comes to mounting an encoder bracket on a roll former; bracket
stability and material stability. The single most important feature of an encoder bracket is that it must

0S5

spring to allow some vertical movement of the material during the forming process. Vertical
displacement is acceptable, so long as that is the only mechanicahgheassembly. Any side-side

LX &85 2NJ gat2L¥s Ay GKS oNF O S

I aa

Syof @&

G aCHtén Aamracket will tension the measuring wheel and encoder to the material with air or a

A a

The more rigid the bracket mounting, the more forgiving the perpendicular alignment of the wheel to
the material can be. Best practices recommend ridingrfeasuring wheel so that it is on a flat surface,

LISNLISY RA Odzf F NJ G2 GKI G

AdNF I OSod {2YSiAayvysas

KA &

constraints, might make perpendicular orientation of the wheel impossible. When this is the case,
consisten riding of the wheel on a rounded surface, or at an angle to the perpendicular plane is

possible, if the bracket allows for zero deflection of the wheel.

a7
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On most roll forming machines, the best place to mount the encoder (depicted in Figuas the
orange circle) is near the exit end of the machine by the shear, between the s¢éadast and last pass
of the roll former. Figure -8 shows a typical postut roll forming process.

CONVEYOR

Figure 18

Mounting the encoder near the end of the forming process reesoerror due to material stretch.

Usually, the last few passes of a roll former perform very little forming, and are typically used to finish

the shape of certain part elements like flanges. This area should be very stable, as material is trapped on
either side of the measuring wheel by the roll tooling. The tooling on the final pass, as well as the
straightener help to dampen material vibration transmitted from the shearing operation. The material
itself should provide a more rigid area for measurementsiit has been formed by the machine.

The best possible method to allow for vertical material displacement is direct, vertical pressure on the
encoder and wheel. Angular tension requires extra consideration. Many encoder brackets mount to a
steel bar, andare designed to allow the bracket to rotate a few degrees around a pivot point (the same
bar used for mounting). In this situation, vertical displacement of the material creates an angular
displacement of the bracket, forcing the shaft of the encoder tmt@even thougmo linear material
movement has occurredrhe angular displacement creates a length error. This type of error is most
often seen when material thickness changes, but it can also occur if the material fluctuates vertically
during the formingprocess.

Figure 19 demonstrates the problem. If the material moves up, even if the wheel remains in a constant
orientation, the shaft of the encoder must rotate to allow for the motion. The encoder will report
reverse motion to the control system. Consely, if the material moves down, the wheel must rotate

the encoder shaft forward.
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h J
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Figure 19

For this style of encoder bracket, the best mounting orientation is to lower the mounting bar so the
centerline of the bar and shaft of the encoderare on he same horizontal plane, parallel to the
material as in Figure-10.

Figure 110
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The issue of angular displacement creating a linear error still exists with this bracket, but the effects are
YAGAIIGSR 060& OFf A0NY GAY 3 dieXo naterialGhikhéss didnges Ehdulkd beh 2 y ®
slight.

Material Stability

After bracket stability and rigidity, material stability must be considered. If the material is allowed to

sag, buckle or hump as it travels past the encoder wheel, the end resét gatne as if the encoder

bracket is fluctuating. Length control systems view the material as a straight line through the

measurement point and all the tooling the system controls. That is, if a length controller fires a punch

press and a shear press, tHistance between the punch and the shear must be a straight, unchanging

line. If the encoder is mounted upstream or downstream from both presses, the extra distance from the
encoder to the closest press must also be a straight line. A computer thatuptiesa measuring wheel
F2N) §f SYyadK yR LRaArdArz2y REFEGE OFryy2id aaSS¢é¢ YIFGSNRAL
fluctuations and they will result in part length variances.

Long distances of unsupported material between the encoder and pregiaend to create a length
problem. Gravity is an unyielding force that always creates a bow in any material. Even a welded steel
pipe must bow to gravity, if the distance between supporting surfaces is great enough. Assuming the
shop floor is flat andevel, a dial indicator affixed to a cart can be set to measure the material near one
end of an unsupported distance. As the cart is rolled down the length of the material, the pickup for the
dial indicator will be dragged across the material surfacehétcenter of the unsupported distance, the
maximum material sag can be measured. This error will be roughly equal to the length error.

Another problem with long sections of unsupported material is bounce from press firings. This can

deform the material andhange the distance measured. Products that have less rigid final forms will

GSYyR (2 aGNBYSYOSNE (KS aK20161 0SS FTNRY GKS Ayadlyd
material is rigid enough to be immune to such forces, it could bounce and &ibodbard that it has not

settled before the next press firing.

Length control systems that use closed loop servos to position press toolig-dly will suffer greatly

from material bounce, especially if that bounce is transmitted to the encoderSIftts y O2 RSNJ d¢ 4S5S4 ¢
material quickly fluctuate fronto-back, the tooling in the press could be forced to move frmaback

as the system attempts to match material position. This can result in damaged tooling and equipment,

or material jamups inside tle machine.

The most common problem with material/bracket stability (or a bent shaft) is a wobble that causes the
measuring wheel to measure a wave, instead of a straight line. The gxioershortest distance

between two points is a straight lirgapplies here. Figure-11 shows two lines connecting the same

two points. One line is straight, and the other is a wave, crossing back and forth across the straight line.
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Figure 111

The straight line in Figuredm Y S| & dBBEBEY M ¢ ¢ 8S o+ ge f AyS YSI ddzNBa
mm). If the wavy line is straightened, as in Figuf1the difference in length is obvious.

&
&

Figure 112

I YF22N) YAa02yOSLIiAzy NBIFNRAY3I SyO2RSNJ YSI &dzNR y 3
GKS YFGSNRAF X GKS -dNahddl2illysHatekhat g@d éndodedtrackihgdsiadtB & ™
simple function of maintaining contact between the measuring wheel and the material. Only through
measurement and diligence can an encoder brackdesyde aligned such that the encoder and

measuring wheel are reportinigue material motion back to the length control system.

To understand the problem mathematically, example 3 shows what happens when the measuring wheel
is allowed to oscillate, avobble, down the length of a part.

Example 3:
Figure2lo0 RSY2y aiN} iSa GKS LINPoOofSY 2F | aaf 2LILXE
calculated for this measuring wheel was based on a diameter that is twice the radius (a).
If the wheel ever rides up on onercer, the diameter changes based on the new radius
(c). Both radii form a right triangle, where the new radius (c) is the hypotenuse of the
triangle. Radius s physically longer than the original radius on which the
circumference (and thus the resolutipwas calculated.
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Measuring
Wheel

Figure 113

In the case of a wheel that wobbles sitteside, the resolution is constantly changing,
but the length measurement system cannot sense this error. In this case, the encoder
bracket must be locked down. Shims may be necgssauredrilling and retapping
mounting holes could be required to stabilize the setup.

Similarly, the material could be fluctuating under the wheel f@side. Such a

fluctuation would have exactly the same effect as if the wheel, itself, were moving.

Material should be guided and stabilized before and after the measuring wheel. The

GKSSt aK2dzZ R 6S daol Ol SR dzZL¥ o6& | LI I GS 2N A
material perpendicular to the wheel.
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Encoder Alignment

Once the tracking of the measugmwheel is stabilized via the mounting bracket, the wheel should be

checked for square and parallel tracking. Squsreuld only be measured usingrdr OK A Y A 4.0 Q& & |j dzt
/' F NLISYyGdSNRa aldz NBa I NB y20 aldz NB Syépziikuar)¢KS YS
to the material surface on which it rides (sEgurel-14).

Encodear
Measuring Wheal

Machinist's
Square

Roll
formed
Product

[\

Figure 114

When checking for square, there should be no gap between the wheel and the square, or between the
material and the square. Both surfaces should be flush with the squar

After checking perpendicular alignment, parallel alignment should be verified. A stelgbtor metal
ruler should be used with a set célipers Lay the straight edge along the wheel in the direction of
material flow and draw a line along the lengihthe straightedge, as in Figure-15. If the measuring
wheel is out of alignment, the error will be exaggerated by this line.
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Line drawn along Measurement 1

straight edge or
metal rular

Measurament 2

Straight edge or
metal ruler

Figure 115

Using a set of calipers, the distance from each end of the line to the edge of the material should be

measured¢ KS RATFTFSNBYOS 06Si9SSy GKS (62 oOSB4mmieNSBYSy ia 3
M H 804.8mm). If the error is greater than that, the encoder bracket assembly should-akgreed.

Square and parallel alignment should be rechecked each time thr@enbracket is loosened and-re

tightened.

Visual Inspection
Knurled, hardened, steel measuring wheels offer the best tracking characteristics for steel. When their
use makes sense (aesthetically) for a roll forming application, they should be used.

One d the best features of the knurled measuring wheel is that it usually leaves behind a tracking
pattern on the part. Tracking variance due to bracket mounting, material stability, and alignment are
immediately visible to the user.

Presented here are someaxples of common material tracking issues, from the perspective of
observingtheteli £ S aGAO¢ YINJa STl 0SKAYR-1GM@Y¥a I 1 ydzNI S
hardened, knurled steel wheel riding on a part. The pattern left on the steel is the waitieas the

encoder wheel, for the entire length of the part.
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Direction of Material Flow

Good Encoder Tracking

Figure 116

If the measuring wheel is not perpendicular to the surface of the material where it rides, the width of
the marks left behind will not be consistent with the width of the whéagjgre 117).

Direction of Material Flow

Whaal Mol Sguare

Figure 117
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The illustration in Figure-17 shows a very consistent tracking pattern. If the bra@sstembly had
mechanical slop, or if the encoder shaft was bent, this pattern would tend to drift back and forth down
the length of thepart like in Figure -1.8.

Direction of Material Flow

Wheal Wobbles

Figure 118

Clearly, the encoder mounting bracket assembly must baligmed, tightened, and possibly shimmed or
reY2dzy G SR O2YLX SGSfed 2AGK GKA&a GeLIS 2F GNIOlAy3a:
surface Bent roll former shafts will induce sinusoidal waves along the length of the material. The net

effect is the same as if the wheel itself were wobbling.

C2NJ I a2daidSYy 6KSNBE (KS ¢gKSStf Aa y2d NARAY3I LI NI ff
would tend to look more like elongated slashes, as in Figtir@. 1
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* Direction of Material Flow
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Figure 119
Summary

For computer controlled roll forming processes, length variance is most often attributed to material
tracking issues. Since roll forming is a continuous processniteder and measuring wheel are critical
components of the measurement system. The control system must be programmed with accurate
information concerning the resolution of the encoder and measuring wheel used on each application.

The type of encoder can mala difference to measurement accuracydBectional encoders and
guadrature length control systems allow higher resolution and tighter accuracy out of lower count
encoders. Lowriction bearing assemblies for encoders help ensure consistent frictiomdmat the
GKSSt YR YSFaAdzZNAYy3 adz2NFFOS (2 | g2AR aafALE ®

The type of measuring wheel used is important based on the application, material type, and what is

allowed based on the aesthetic requirements of the finished part. Rubber wheels should be avoided.
Magretic wheels are good for maintaining contact with low pressure, but can pick up metallic debris.
Polymer wheels are good for painted material. Knurled, steel wheels offer the best tracking, and but
tend to leave marks on the material.

Concentricity of thavheel is important for high accuracy applications.

When tracking a length problem, large sample sizes are best for determining what kind of problem
exists. If a variance is detected, the variance should be eliminated before calibration begins. Calibration
is useful for removing consistent error, but useless for eliminating variance.
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Alignment of the encoder bracketssembly, as well as its placement on the machine relative to the
material can make an impact on consistency. Problems with the materiaf, taalgenerate the same
kinds of inconsistencies and inaccuracies as mounting problems with the besdernbly.

Finally, perpendicular and parallel alignment of the braeketembly and measuring wheel are crucial to
consistency and performance. Somerda INP &4 SNNBNE Ol y 2aifedbidd T NB Y |
mounted to an encoder brackét 8 8 SYof & GKI 1Qa y20 aSOdzaNBfé& FTlakKiAzy

While length variance and error can come from sources other than the encoder assembly, the
measuring systeris the first step in the troubleshooting process. A microprocesssed length control
system capability to perform consistently and accurately is directly tied to the information that streams
in from the outside world. If the measurement data is wrongif it varies, the output will vary.
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Quadrature

What is Quadrature?
What does quadrature mean? Quadrature allaaength control systerto countfour counts for one
pulse from abi-directional (twechannel)encoder.

A two-channel encoder is capableNS LJ2 NIiAy 3 RANBOGAZ2Y a ¢Sttt a Y20
OKIFYyySt IyR | shaftof tf@ krcolsf fifnsppulses fromf&h channels are being sent

to the length control system. The two channels are always offset by 90 degrees shamel will

always lead the other channel depending on direction.

When the A channel leads the B channel, that is typically the forward direction:
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Figure 31

In the Figure 31, from left to right the first rising edge after the trigger (the vertical, light blue dashed

line) is the A+ channel. Half way through the A+ pulse, a pulse from the B+ channel begins. A+ leads B+,
therefore forward direction is indicated. When the B chahleads the A channel, reverse direction is
indicated (sed-igure 32).
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Figure 32

In bothFigure 31 and Figure 32, the images show there are two pulses transmitted for each count
from the encoder. Each pulse has a rising and falling edge.

Figure3-3

As illustrated irFigure 33, two rising edges and two falling edgef®ur transitions- are seen by the
length control system. In this way, four counts are accumulated from one pulse of the encoder.
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Differential Signals

Understanding Differential Signals
Differential describes a method dhta transmission across a twistgdir of wires. Differential signals
rely on differential opamps for noise immunity and signal boosting.

Two wires are twisted around each other from the transmission sourckeedceiving end. On one
wire, the signal (A+) is transmitted. In the case of an encoder, this signal is in the form VB0
square wave (or pulse).rirror image of the signal (Ais transmitted on the other wire in the pair. The
two signals are 80 degrees out of phase with each otherFigure 21.

Figure 21
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On the receiving side of the signal is an electronic device known as a differeréialpprlhis device has
an inverting and a noimverting input. When the encoder signals reach theaopp, one signal is
inverted and added to the other. The result is amplified from the-olf LIQ & 2 dEigudela?). 6 a4 S S

Figure 22

This functionality is key to the noise immunity of differential signals. The signals are sent via the-twisted
pair to ensue any noise spikes picked up along the cable run are induced on both wires in the pair. This
noise is called common mode. This means the noise spike is carried on both wires, like the signals, but
the spike on one wire is not 180 degrees out of phase thighother. The twanoise spikegare of the

same amplitude and duration on both wires.

When the spikes and signals reach theaopp, it inverts everything on one wire and adds that to the
signals (and noise) coming in on the other wire. The spikes caaelother out, but the encoder
signals are added together.
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Example 1:

In Figure 23, a noise spike was deliberately induced on only one signal wire of the twistiedThe

result is a noise spike that is carried through theaopp.

= faf" “da” Txie” “uk " i <

Tl < Wl <

< Sl < Saf"

© faf" “da” “die” “sk" i " =

Tl T Wl <

Figure 23

Becauséhe noisespikes are not induced on both wires, the-amp passes the difference of the two

incoming signals, including the noise.
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Example 2:
InFigure 24, a noise spike was induced on both wires of thiested-pair. The differential ofamp
GasSsSas (GKS Gog2 aLA1Saszr Ay@SNIa 2yS FyR I RRa (GKSY

Figure 24

Testing for Noise on Differential Signals

The best way teheck for suspected noise issues on a differential signal is to usbanel

oscilloscopgh Q & Q. ThalS Q & GsRouli$be isolated from ground, to make sure other noise issues
FNBYyQl AYyRdzOSR 2yi(i2 GKS airadaylfta oSAy3d OAS6SR o0& 2

Each probef theh Q & GBoul$be connected to one wire of the twist@air. The ground straps of

both probes should be connected to signal ground of the differential signal to be measured. At this

point, both sides of the differential signal (A+ andl @an be viaved. To view the signal as it would be

seen after the differential oamp, then Qa GR2ALIS Yy SSR |y GAY@OBSNIé¢ Fdzy OGAz2y

Set theh Q & Q@imd&t one of the probe inputs, and turn on the additive function. The resultant

waveform shoule close to what the receiving circuit should see after theaopp does its job. It may

be that the noise is powerful enough, or high enough frequency, to pass by tamppSitill, for most

applications viewing the differential signal in thisway wigsh | 322 R | LIWINRBEAYF GA2Yy 2
happening.
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AMS Controls recommends purchasing an oscilloscope from Link Instruments
(http://linkinstruments.comy A F &2dz R2y Qi KI @S 2y S mheNBdtiee ® ¢ KS
Mixed Signal Oscilloscope (MS201), but this may change depending on future development. Ask our
Training Group for the latest recommendation before purchasing a new oscilloscope.
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The Four Application Types

Open Loop Feed-to-Stop
Open Loop Flying Die
Closed Loop Feedto-Stop
Closed Loop Die Accelerator
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Open Loop Feedo-Stop

Open Loop Feedto-Stop Specific Parameters

1  Minimum Slow Distance
This parameter is used to determine how soon before the target reaches a press operation to
put the line into slow speed. Increase the MINIMUM SLOW DISTANCE parameter value to shift
the material into slow speed earlier in time. Decrease the parameter value for a shorter slow
distance. A longer slow distance can improve part accuracy but may slow dowtl overa
production. When the machine is producing good parts repeatedly, reduce the MINIMUM SLOW
DISTANCE as much as possible to increase the production rate.

9 Stopping Reaction Time
Represents the time delay between when the controller turns off its moveraetguts and
when the material comes to a stop. This parameter causes the controller to command the line
to stop at the given time prior to reaching the programmed target. It can be an automatically
calculated value that is adjusted after every stop.

9 Stoppihg Reaction Mode
Auto: The controller recalculates the stopping reaction time after every stop.
Manual: The controller uses the
Off: No stopping reaction time is used or calculated. The controller does not test for tolerance
when set to off.

1 Bump Tolerane
If the controller stops for a target and is out of tolerance, but within the BUMP TOLERANCE, it
will automatically bump the material forward or backward to try to achieve tolerance.

1 Bump Time
The controller will turn on the forward or reverse motion puts for the time specified by the
BUMP TIME.

Open loop feedo-stop machines are low cost roll forming solutions that have lower throughput rates,
because as the name implies, the material must stop for press operations. The benefit of the-feed

stopali SNY I GAPS A& KAIKSNI I OOdzNIF Oed {AyOS G(GKS tSy3aidk
LINS&da O2yaraiaSyoOe R2SayQi | FFSOUG stdpyomsistkndytiaty 3G S| RX

dictates length repeatability.

Line speeds irekdto-stop applications can vary greatly. Longer parts can be run at higher speeds to
increase throughput, but shorter parts must run slower. Some systems hagpee?l operation so the
YIEGSNAFE Aa Ffglea RNRARGSY I lustlprioQ@tyedpreds gpératiari Thiz ¢ £
ensures the material is always coming to a stop (decelerating) from the same speed, regardless of how
fast longer parts are run. Press speed also impacts throughput, because the material must stand still
while the press completes its cycle.
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Tolerance in open loop fee-stop applications isusuayn Pnoné ondy YYO 2N 6SdGGSH
material is stopped consistently, or if the length control system has the ability to make small corrections
prior to cycling the press, length accuracy can be very tightly controlled.

Open Loop Feedto-Stop Key Features

1 Low Cost

1 Low Cycle Rates / Lower Average Line Speeds
9 High Accuracy

1 Sensitive to Timing / Tracking Variations

9 Press Variations Do Not Affect Length

The open loop feedo-stop machine type is commonly used for light gauge steel framing (stud and

tracl 0 FYR YSiGlf o0dzAf RAY3I O02YLRYSyida oglftf FyR NB2FT
producing large quantities quickly, but this machine type does offer high quality parts on a low cost

machine for smaller operations, dtyourself buildes, and users who service local areas.

Stopping Reaction

When a length control system attempts to stop material for a punch or shear target, the material must
decelerate to a stop before the press can be fired. The time required to bring the materiatdp from

Nbzy &LISSR Aada GKS YI OKAY S Qies¢rined Sthgping ReaetiGnltiDeiwitieay G A Y S
state diagram.
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