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FOREWORD

Special Notations:

Special notations are used in this manual to assist the reader in identifying unique conditions or
information that is important. Three categories of notations are listed below in ascending order
of importance.

Note: A NOTE is a tip, suggestion or emphasized procedure for operating the equipment.

Caution: A CAUTION appears when a condition exists which could cause operating faults or
damage to the equipment.

Warning: WARNING statements identify conditions which could cause bodily harm and/or
severe damage to the eqipment if the operator is not careful. A \WARNING will typically
describe the potential hazard, its possible effect, and measures that must be taken to avoid the
hazards.

Please NOTE that due to variations found in the operating conditions of cerain
applications and their working environments, the notations in this manual cannot
identify all potential problems or hazards. Caution and discretion must always be
used in operating machinery and especially when using electrical power.
Equipment should only be installed and operated by trained personnel.

Repair and Training services are available from REXROTH INDRAMAT.

The Rexroth Corporation
Indramat Division
255 Mittel Drive
Wood Dale, Illinois 60191

Ph. (708) 860-1010 B FAX (708) 530-4631
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CHAPTER 1. GENERAL DESCRIPTION

The CLM-01.3-M is a microprocessor-based positioning control. The user-programmable unit is
intended for precision motion control in one- or two-axis flying cutoff applications. Designed for
use with with Indramat brushless AC servo drives, the CLM control provides closed-loop
synchronized positioning in an economical, modular package. (Figure 1.1)

Typical flying cutoff applications coil or sheet lines, corrugated materials, pipe cutting and cross-
cut sawing.
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Figure 1.1 CLM Positioning Control Module
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Figure 1.2 Typical CLM-LM Flying Cutoff System with Interface Options
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The extensive program command set permits the CLM to perform complex processing tasks.
Using its multi-tasking capability, the CLM can control two motion programs and a background
I/O program simultaneously. The CLM can be programmed on-line or off-line.

The typical CLM-01.3-LM Flying Cutoff System consists of these components:

CLM-01.3-M Flying Cutoff Control

MAC AC servo motor (with tachometer and incremental encoder)
TDM servo amplifier (motor controller)

TVM power supply

Measuring wheel (with incremental encoder)

Interconnect cable set, available from Indramat

* ¥k ¥ X ¥ ¥

The CLM, TDM (servo amplifier), TVM (servo power supply) and MAC servo motor are
combined with a mechanical system for making flying cutoffs. These components are chosen to
best fit the required application. Figure 1.2 is a typical CLM-LM system configuration.

The standard CLLM control consists of 32 inputs (16 system and 16 auxiliary), 32 outputs (16
system and 16 auxiliary), two encoder ports, and a serial communication port. Options increase
the number of auxiliary inputs to 72, and auxiliary outputs to 48.

The CLM-LM system is designed to ensure operating integrity and safety by using the CLM
system inputs and outputs to interface with the flying cutoff machine. In many applications, the
CLM provides sufficient machine control without the use of an external line control.

The serial port on the CLM allows for RS232/422/485 communication with a host device. The
host device can be an Indramat IDS Board, Indramat SOT, or a computer. The serial port allows
the operator to view or edit information about the CLM programs, parameters, and system status.

The user enters the system parameters and program, using the CLM keypad or optional interfaces.
Operating status messages can be displayed in English, French, or German as selected by the
operator. The machine builder or user enters data into the CLM parameters to specify the
mechanical and operating characteristics of the system.

The MAC motor which drives the axis has a tachometer and encoder mounted on the back. The
tachometer provides velocity feedback to the TDM servo amplifier. The encoder provides position
feedback to the CLM, ensuring precise, repeatable positioning of the cutoff carriage. The final
accuracy of the flying cutoff system depends on various factors, such as type of material, gearbox
backlash and other machine mechanics. The CLM constantly monitors the system and if an error
occurs, the CLM will display the proper diagnostic.
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The TDM servo amplifier powers the MAC motor. When a desired command voltage is applied
to the TDM, the MAC motor rotates in the desired direction.

The TVM power supply provides the 300-volt DC bus and the control voltages (+/- 15V, +24V)
to the TDM. The +24V supply on the TVM is also used to power the CLM.

System components are modular, making it easy to install or replace any component. The modular
CLM Control mounts to the interior of a control cabinet or electrical enclosure.

It is designed to be mounted side-by-side with the servo amplifiers (one for each axis) and the
servo power supply.

The CLM module, servo amplifier and servomotor have quick-connect cabling. The servo
amplifier and motor are matched for optimum operation, with a plug-in "personality" module.
Should a failure occur, module or motor replacement is accomplished quickly, without the need
for electronic fine tuning. This results in a minimum of downtime and lost production.

1.1. About This CLM Manual

This manual describes CLM-01.3-M hardware, used in flying-cutoff applications. It explains how
to interface, install, setup and operate the Indramat CLM Positioning Control with LM software.
It is written for the machine builder, and for the end user's operating personnel.

1.1.1. Hardware and Software Versions

This manual revision is based on software version LMO01.3-003, for use with CLM-01.3-M
hardware.

1.1.2. Problem Assistance
Indramat provides assistance for any problems you may encounter with this software. To

report a problem or request assistance, call Indramat between 8:00 AM and 5:00 PM Central
time. Ask for a CLM Service Engineer.
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Chapter 1 - General Description
- CLM hardware, standard features, applications, system configurations, optional features
- Describes LM Software capabilities
- Lists specifications

Chapter 2 - Controls and Indicators
- Keypad functions and symbols
- Use of the LCD display
- I/O connectors on the hardware

Chapter 3 - Description of Inputs and Outputs
- Describes pre-defined and user-definable I/0
- Explains the four operating modes of the CLM
- Interfacing the CLM to the flying cutoff machine
- Information the machine control panel and for troubleshooting.

Chapter 4 - Parameters
- Purpose and use of parameters
- Examples of use and entry

Chapter 5 - Programming
- Introduces the subject of user programming
- Provides a typical flying cutoff program
- Lists and explains all program commands

Chapter 6 - Installation and Start-up
- Presents CLLM installation procedure
- Provides procedure for a typical CLM start-up.

Chapter 7 - Serial Interface
- Describes the multi-format RS-232/422/485 port
- Explains the protocol for two-way communication between the CLM and a host device.

Chapter 8 - Diagnostics and Troubleshooting
- Introduces the CLM's self-diagnostic system
- Lists and explains diagnostic, fault and error messages
- Presents recommended troubleshooting procedures

Appendices
- Includes interconnect drawings and parameter record forms.
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1.2. Introduction to Flying-Cutoff Applications

In a typical flying-cutoff system, material is fed continuously into a cutoff carriage. The carriage
contains the cutting device (shear, saw, etc.) and is driven by the servo motor. (Figure 1.3)

As the material is fed in, it turns a measuring wheel with an incremental encoder. When the
desired length of the material has passed (as defined in the user program), the cutoff carriage starts
to move, accelerating until its speed is synchronized to the material speed. At a point specified in
the user program, the cutoff device is actuated.

The point in the cycle at which cutoff occurs is called the minimum cut point, and is defined in the
CLM user program. The CLM user program may also define a minimum stroke. The minimum
stroke is commonly used to push small pieces out to the next station. (Refer to 1.3.2)

1.2.1. Basic Sequence of Operation (1-Axis)

a) The desired length of material has been pre-selected by the operator, using the input
keyboard of the control unit.

b) The material moves over or under a stationary measuring wheel, turning the wheel and
incremental encoder.

¢) Once the desired length of material has passed the wheel, the CLM activates the servo
motor that drives the carriage or tool slide, accelerating it to match the speed of the
material being processed.

d) Once synchronized movement has been achieved, the cutoff actions begin, activated by the
CLM.

e) After completing the cutoff, the cutoff carriage or tool slide returns to its home position at
a specified maximum velocity.
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1.2.2. Two-Axis Operation

The CLM control is capable of two-axis operation, however the expansion I/O board is
required.

1.2.3. Synchronous Axis

Two synchronous axes can be used for large die and shear carriages. Large, heavy carriages
which would normally require two motors coupled mechanically, can be driven by two motors
operating as separate but synchronized axes (Axis 1 and Axis 2).

1.2.4. Flying Saw

Axis 2 can also be used as a flying saw to make a cut at some angle to the direction of material
flow. The velocity for axis 2 can be set for different profiles, depending on the material.

For example, if pipe is being cut, the saw's velocity profile starts off slow because of the
initial cross-sectional area. The saw can be programmed to speed up until it reaches the other
side, at which point the original velocity is maintained until the cut is finished.

1.3. Basic LM Software Features

The use of LM software allows accurate shearing or sawing of the moving material into pieces of
specific length. The user enters the desired piece length and the batch size. The control operates
according to the speed of the material being fed through the cutoff device. User-entered parameter
values permit the LM software to be adapted to almost any size or type flying-cutoff application
with associated servo or main drive systems.

The LM software has a number of convenient features which allow for greater flexibility and
performance. These features can be classified as parameter-based or program-based.
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1.3.1. Parameter-Based Features

These features are defined by user entry of values and data within the CLM Parameters.

1.3.1.1. Minimum and Maximum Travel Limits

Travel limit parameters specify the amount of distance the carriage is allowed to move
without initiating a cut. If the carriage and material are not synchronized and the cut cycle
has not been initiated, then the CLM stops and issues an error.

1.3.1.2. Cut Width Compensation

The cut width compensation parameter specifies the amount of material lost from a sawing
or shearing operation. The value entered, equal to the width of the saw or slug, is
automatically added by the CLLM to the user-programmed cutoff length.

1.3.1.3. Task 2&3

The Task 2&3 parameter allows running different subroutines of the main program at the
same time. The values entered in this parameter enable the task and specify the program
block number for the beginning of the task.

Task 2 starts to operate when Automatic mode is selected. Task 3 operates whenever
Parameter mode is not selected. Special considerations should be taken into account before
using this parameter.

1.3.1.4. Serial Interface
The serial interface parameters are used to set up communication between the CLM and a
host device via RS-232/422/485 interface. Any information that can be entered into the

CLM using the keypad can be communicated over this port, at transfer rates up to 19200
baud. The host device can be a computer terminal or a Station Operator Terminal (SOT).

1.3.2. User Program-Based Features

These features are defined and executed within the user program.
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1.3.2.1. Minimum Cut Point

The minimum cut point is the earliest point at which the cutoff action will be initiated. It
ensures that the shear or die is correctly positioned or correctly centered in the carriage for
a cutting cycle, depending on mechanical factors determined by the machine builder.

1.3.2.2. Minimum Stroke

The minimum stroke is the minimum distance that the carriage will move in the positive
direction after the material has been cut. At the end of the minimum stroke, the carriage
reverses direction and returns to the home position.

The minimum stroke can be programmed so that the carriage returns home immediately
after the cut, or it may call for the carriage to follow the cut material to a specific point.
This "following" action is used to help push the cut piece onto a conveyor or stacker.
When a cut cycle is completed, user-programmable batch counters are updated.

1.4. Physical Description of the CLM

The modular CLM control mounts to the panel of a control cabinet (electrical enclosure) using two
screws. It is designed to be mounted side-by-side with the TDM, servo amplifiers, (one for each
axis) and the TVM power supply. Installation procedures are described in chapter 6.

1-10
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The CLM control panel includes a keypad for entering data and a liquid crystal display which
shows operating status and diagnostics fault conditions. The functions and use of the keypad and
display are described in detail in Chapter 2.

The CLM includes a set of auxiliary inputs and outputs which can be defined by the user to control
and acknowledge machine functions. The standard CLM, illustrated in Figure 1.4, includes 16
auxiliary inputs and 16 auxiliary outputs The expandsion option adds 64 auxiliary inputs and 32
auxiliary outputs, increasing the total number of auxiliary I/O to 72 inputs and 48 outputs. A
functional description of each 1/0 signal connection is given in Chapter 3.

The Standard CLM Control is illustrated in Figure 1.4. The Expanded version, with additional
I/O connections, is illustrated in Figure 1.5.
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1.4.1. System Features

The CLM includes a Motorola 68000 microprocessor, and 256K of EPROM containing the
executive program, exclusively designed for position control and eliminating the need for
complicated system user programming. The executive program cannot be altered or changed
by the user.

The CLM also has 128K of RAM, containing the CLM parameters and program. A lithium
backup battery is used to store this information, when the power is turned off. The battery is
located on the slide-out memory card. (Refer to Figure 2.3)

The CLM system features make setup quick and easy, eliminating time consuming mechanical
setup or complex programming when changing parts.

1.4.1.1. Standard and Programmable 1/O

The standard CLM has 32 inputs and 32 outputs for use with the CLM/machine interface.
The first 16 inputs and 16 outputs are defined by the CLM. The remaining 16 inputs and
16 outputs can be defined by the user for controlling and acknowledging machine
functions. The Expanded CLM option increases the total I/O to 96 inputs and 64 outputs,
of which 72 inputs and 48 outputs can be assigned by the user. Additional outputs can be
programmed as flags.

1.4.1.2. Parameters

The machine manufacturer or the user adapts the CLM to the mechanical and electrical
characteristics of an application by entering data into a set of parameters. Parameters are
usually entered when the system is first set up, and are changed only if the configuration
changes or if a different type of cutoff operation is required.

1.4.1.3. Self-Diagnostics

A complete diagnostic system monitors all inputs, outputs and operating conditions. The
CLM detects normal operating status, operator errors, errors in the control itself and
machine faults. The system stops if a fault is detected. Diagnostic messages are displayed
to aid the operator in troubleshooting problems and quickly getting the system back into
production. Fault and status messages are displayed on the CLLM control panel in the user-
selected language, informing the operator of the system fault or status.
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1.4.1.4. Programming

The basic program for standard motions is entered by the user. The user prepares a
program of up to 1000 blocks, using pre-defined commands. These commands,
represented by three letter mnemonic codes on the CLM display, specify the function. The
CLM display assists the user in properly entering the necessary data for each command
used, such as axis number, desired position, desired velocity, etc. The program blocks can
be down-loaded to the CLM from a host device (computer, PLC, etc.), while the control is
operating.

1.4.1.5. Registration

Maintains a consistent cutoff position, based upon a registration mark printed on the
material. This ensures that printed patterns are kept in alignment with the finished product.

1.4.1.6. Serial Interface

A multi-format (RS-232/422/485) serial interface allows communication with a program-
mable logic controller, an Indramat IDS or SOT, a personal computer, or other host
device. All information normally entered using the CLM keypad and displayed on the
LCD can be communicated at rates up to 19200 baud. Any rate and transmission format
can be selected.

1.4.1.7. Remote Keypad/Display Mounting

The keypad can be remotely mounted, on the user's control panel or elsewhere, up to 30
meters from the CLM module. Thus the CLM can be panel-mounted inside a cabinet, with
the CLM's front panel separately mounted on the outside of the cabinet. A separate cable
is required for this arrangement.

1.4.2. System Options

1.4.2.1. IDS (Indramat Decade Switch)
The IDS is a thumbwheel switch module. It allows the operator to enter the required part

length. The IDS connects to the RS-232 serial communications port on the CLM, and can
be mounted a maximum of 50 feet from the CLM. (Fig. 1.6)
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Figure 1.6 Optional IDS

1.4.2.2. Station Operator Terminal & ScreenMlanager Software

The Indramat Station Operator Terminal (SOT) is a remote-mounted, operator control
device for the CLM. It can be programmed to provides the same input functions and
displays the same information as the CLM control panel, and several additional features.
(Figure 1.7)

The SOT has a backlit, liquid crystal display with 16 lines of 40 characters each. It can
display much more information at a time than the standard display on the CLM control
panel. The SOT keypad includes "click contact" keys for entering or changing data. The
SOT also has 8 outputs which can be defined by the machine builder with ScreenManager
software

The SOT connects to the serial communications port of the CLM and can be mounted up to
50 feet away using the RS-232 interface. Use of the RS-485 interface allows for remote
mounting up to one (1) kilometer away.

ScreenManager software is a development tool for the SOT. This software package allows
the machine builder to create operator interface screens on the SOT, for a specific
application. The operator interface screens can be configured to allow the operator to view
or edit information in the CLM. This software package is designed to run on a computers
that use DOS.
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Figure 1.7 SOT - Station Operator Terminal

1.4.2.3. MotionManager Software

The MotionManager software is an efficient method of creating and editing user programs
for the CLLM control. It provides several benefits over programming the CLM from its
control panel. It also includes enhanced features for creating and editing programs that are
not available from the CLM control panel. This software is designed to run on a DOS-
based computer.
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1.4.3. CLM Operating Modes

LM software provides three modes of operation -- Manual, Test, and Automatic -- plus the
Parameter entry mode.

1.4.3.1. Manual Mode

The Manual mode is used to jog the cutoff carriage in a forward or reverse direction. The
jog speed is a percentage of maximum speed and is set as a parameter value. Also, before
starting up a machine, the carriage axis must first be homed. The homing procedure is
always completed in the manual mode.

1.4.3.2. Test Mode

This mode uses the values in the system parameters and program blocks to simulate the
cutoff operation. It helps cut down on material waste by allowing the carriage mechanical
system to cycle normally, while the CLM provides the simulated flow of material. Test
mode is selected in a specific parameter.

1.4.3.3. Automatic Mode

The Automatic mode is used to continuously process material through a flying cutoff
system. The main user program specifies the material length and the batches being
processed. Also, the main program sets the cut cycle, minimum stroke, and the auxiliary
I/0 used for the specific application.
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1.4.3.4. Parameter Entry Mode

Parameter data entries are used to adapt the CLM-01.3-M to the mechanical characteristics
of the machine and machine systems. To make the data entries, the CLM must be placed
in the parameter entry mode. This is usually done through a hard-wired key-operated
selector switch wired to the parameter mode input on CLM connector X3. Access to the
parameter mode should be restricted so that unauthorized changes cannot be made.

1.5. Specifications
The following sections provide full specifications for the CLM Control and options.

NOTE: Performance specifications can vary, depending on the mechanical limitations of the
equipment.

1.5.1. Dimensions

Height 15.35 in. (390 mm)
Width 4.13 in. (105 mm)
Depth 12.80 in. (325 mm)
Weight 14 Ibs. (6 kg)

1.5.2. Operating Environment
Cooling Convection

Allowable Ambient 41 to 113 deg. F
Temperature Range (5 to 45 deg. C)

Storage/Transport -22 to 185 deg. F
Temperature Range (-30 to 85 deg. C)

Maximum Operating 3,280 ft. (1,000 m)

Altitude At Rated (higher altitudes permitted with proper cooling)
Values
Protection System IP 10 - Open Frame Module suitable for mounting in a control

cabinet (e.g., NEMA 4, NEMA 12)
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1.5.3. Control Specifications
Number of Axes Two (use either one or both)

Position Feedback One Incremental or Absolute
Encoder per Axis (1 or 2)

Meas. Wheel Feedback Incremental Encoder only

Part Length Resolution 0.001 inches (0.01 mm)
Programmable Velocity 0.1% - 99.9% of Maximum
Programmable Dwell Time 0.01 - 99.99 seconds in 0.01 steps
Status/Fault Display Alphanumeric, 16 char./line

CLM command outputs 2 analog outputs +/- 10 volts (resolution 14 bits) for
commanding two servo amplifiers.

Analog Override Input 3 analog inputs (+/- 10 volts)
1 differential input (resolution 12 bits)
1.5.4. Power Requirements

Control Voltage:

CLM Control only 24 Vdc, 200 mA +20% (supplied from TVM)
Incremental Encoder 24 Vdc, 50 mA each

Absolute Encoder 24 Vdc, 400 mA each

Bb Contacts 24 Vdc, 150 mA

Optional IDS Module 24 Vdc, 50 mA
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Optional Expanded 1I/O0 24 Vdc, 250 mA

NOTE: Add current listed for each item for total requirements - (also see 1/0).
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I/O Interface
Inputs 16 (+24 Vdc @ 10 mA) (pre-defined function)

Aux. Inputs 16 - Standard CLM
80 - Expanded Version CLM
(user defined and programmable)

Outputs 16 (+24 Vdc @ 10 mA)
(pre-defined function)

Aux. Outputs 16 - Standard CLM
48 - Expanded Version CLM
(user defined and programmable)

NOTE: Inputs draw 10 mA at 24 Vdc. The maximum current available per output is 50 mA.
Outputs are thermally protected by a current limiter, to eliminate the need for additional fuses.

CAUTION: If the external load (solenoid, relay, etc.) connected to a CLM output draws in excess
of 50 mA, the output current will start to drop. The higher the overload, the faster the fade
occurs, usually within seconds. The current may drop enough to turn the external device off,
which could result in damage to the machine. To prevent such occurrences, make sure that the
load on each CLM output does not draw more than 50 mA.
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CHAPTER 2. CONTROLS AND INDICATORS

This chapter contains a general description of the:

- overall layout of the control, including the lower front panel.
- CLM keypad and display functions.
- display screens, and how to scroll through and interpret them.

2.1 CLM Front Panel

The CLM front panel consists of two sections. The upper section of the front panel contains the
display/keypad module (Figure 2.1). The lower section of the front panel includes the X5 and X7
connectors and other components (Figure 2.3).

2.2 Keypad and Display Module

This module consists of a keypad with 20 pressure sensitive membrane type keys and a liquid
crystal display (LCD) which allows the capability of up to four lines of 16 alphanumeric
characters.

NOTE: LM software uses only the top two lines of the four-line display.

The keypad and display module (also referred to as the Local Operator Interface) is factory-
installed on the front of the CLM. However, the module can be removed from the CLM. Using a
special cable, the module can be installed up to 30 meters away, for example on the operator panel
supplied by the machine builder.

The keypad contains all of the keys required for data entry, cursor movement, clearing fault/error
messages, entering program and parameter data, etc.

The display informs the operator of the operating status of the CLM system and displays all
diagnostic messages. It is also used when entering or editing the program or parameters.
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Figure 2.1 Keypad/Display Module
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2.3 Data Entry Keys (Refer to Fig. 2.1)

This section describes the function of each key on the keypad. Note that cursor movement
functions may vary slightly from earlier versions of the LM software.

CL

CR

Clear - The CL key is enabled only if there is an error. Use it to clear the error
message displayed, once the error condition has been corrected.

NOTE: Use Manual mode to clear errors. If the error is cleared in automatic
mode, the CLM will issue the error "Axis 1 Not Homed". In that case, you will have
to select manual mode, home the axis and go back to the automatic mode.

Carriage Return - The CR key is used to position the flashing cursor line. The
position it moves to depends on the display screen or operating mode currently
being displayed. The CR key is only used on the edit (E) display and counter
display screens, or when the CLLM is in parameter mode. Pressing the CR key on
the edit or counter screen causes the flashing cursor to be positioned to the left of
the block number. This position is sometimes referred to as the cursor's "home"
position. Do not confuse it with the "axis home" function.

Pressing the CR key in parameter mode positions the flashing cursor at the first
digit of the parameter number.

When changing the data on the Edit display screen, press CR key before pressing
the Store key to cancel the change and leave the data as previously stored (saved),
and remain at the same block number; the cursor moves to the first position of the
previous field. Changing to another block number, display screen, etc. without first
pressing the Store key also causes loss of a change to a block's data.

Right and Left Arrow Keys - The right arrow key is used to move the cursor to
the right, one character at a time. The left arrow key is used to move the cursor to
the left, one character at a time. For display screens that have no cursor, pressing
the arrow keys causes additional screens to appear. These screens are described in
section 2.4.

Plus and Minus Keys - The plus and minus keys are used in certain program
commands to specify axis direction. In Parameter mode, these plus and minus keys
are used to step up or down through the parameters. When the Edit display screen
or counter display screens are displayed, these keys are used to scroll through the
block numbers. The cursor must be on the top line, third position from left.
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NOTE: In Test mode, pressing the plus and minus keys on the material speed
display screen increases or decreases the simulated material speed. Refer to
Chapter 6 for more information about using this feature to set up the cutoff system.

0-9 Numerical Keys - The 0 through 9 keys are used to enter numerical data into the
parameters and the user program.

T, Up and Down Arrow Keys - The up and down arrow keys are used to change
display screens and to scroll through the program commands while the Edit screen
is displayed.

With the cursor positioned to the right of the three-letter command mnemonic (e.g.,
NOP ), press the up and down arrow keys to step through the program commands
in alphabetical order.

0- Block Store Key - Used when programming the CLM from the Edit display screen.
When the proper command and program data have been entered, press the block
store key to enter the new data into the CLM memory. The display then changes to
the next program block, with the cursor positioned on the first line, at the third
space from the left.

Pressing the Carriage Return key or changing to another block number or another
display screen, without first pressing the Block Store key, causes loss of the
previously entered changes. The screen data returns to that which was previously
stored in memory.

Pressing the Block Store key in Automatic or Test mode while the Position Lag
(LS) Display Screen is displaying the position lag value will "freeze" the screen for
5 seconds. This feature is useful during initial setup of the flying cutoff system.
Refer to chapter 6 for more information.

2.4 Display Screens and the Display Map

The CLM uses its liquid crystal display for several screens. The screen appearing at any given
time depends on the keyboard entries and the operating mode that has been selected.

When the CLM is in Parameter mode, the data can be viewed, entered or edited. While in
Automatic, Test, or Manual mode, display screens show the CLM software version, operating
status messages, counters, etc. The Edit display screen allows entry and editing of the user
program.
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The Display Map shows how the individual screens are related to each other and will help you
understand how to move to, and scroll through, the different displays. The same illustration is
included in Appendix C. (Fig. 2.2)

Each row of the Display Map is labeled A, B, C, etc. Press the up or down arrow key to scroll up
or down through the display screens in the order shown on the map. The left or right arrow keys
are used to scroll to the displays on each row. Most rows automatically "wrap" from the last
screen on the row, back to the first screen.

From Row G, press the down arrow key to return to the Row A display screen. From Row A,
press the up-arrow key to display the Edit screen in Row G.

NOTE: Some CLM display screens do not use all of the available lines or character spaces. The
screen illustrations in this manual are sized according to the information that actually appears.
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2.4.1 CLM Hardware & Software Version/Control Status Screen
(Row A, Figure 2.2)

The Hardware & Software Version/Control Status Screen is the first screen to appear when
power is applied with the CLM in Manual mode. It shows the CLM hardware version being
used and the LM software version currently installed.

NOTE: If the CLM is powered up and Automatic mode has been selected, an error will occur.
Refer to Diagnostics, chapter 8.

The right and left arrow keys are used to toggle between the CLM Hardware/Software Version
Screen and the Control Status Screen.

Example:
CLM-01.3-M System is ready
LMO1.3-XXX.X <—| OR -

Hardware Version Control Status

Software Version

In this example, the CLM hardware version is CLM 01.3-M; the "M" designates the flying
cutoff software.

On the second line, "LMO01.3-XXX.X" refers to the software version currently installed. LM
designates the flying cutoff software, and 01.3 is the related hardware version. "XXX.X" is
replaced with the actual version number of the software currently installed.

NOTE: The CLM Hardware/Software Version information can also be transmitted from the
CLM to a host device, by requesting Status 19. Refer to chapter 7 for more information.

When the left arrow key is pressed, the Control Status Screen is displayed. This screen
displays "System is ready" if there are no existing error conditions.

If an error occurs when power is applied to the CLM or while the CLM is operating, the
Control Status Screen displays the error message first.
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Example:
EMERGENCY STOP CLM-01.3-M
EMERGENCY STOP <—| OR —> LMO1.3-XXX.X
Control Status: Hardware Version
Emergency Stop Error Software Version

This example uses the Emergency Stop Error. See Chapter 8 for diagnostic messages and
troubleshooting procedures.

NOTE: The error code and error message that is displayed on the Control Status Screen can
be transmitted from the CLM to a host device, by requesting Status 53. Refer to chapter 7 for
more information.

2.4.2 Length Overall Screen (Row B, Figure 2.2)
The Length Overall screen allows the operator to view the total amount of material that has

been processed. The Length Overall screen has two parts, the Material Length 1 and 2.
Material Length 1 and 2 are displayed in 1000 input units.

Length Overall
00100000 001000

L Material Length 2

Material Length 1

The Material Length 1 number cannot be cleared and displays the amount of material that has
been processed since the CLM was last powered up.

The Material Length 2 number also displays the amount of material that has been processed
since the display was cleared by pressing the CR key. For example, the operator can clear the
Material Length 2 screen when a new coil of material is installed.

NOTE: The Material Length 1 and 2 information can be transmitted from the CLM to a host
device by requesting Status 54 Refer to chapter 7, serial interface, for more information.
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2.4.3 Material Speed Screen (Row C, Figure 2.2)

The Material Speed screen displays the speed of the material passing under the measuring
wheel in Automatic mode. The screen displays input units per second.

Material Speed
+0100.000

The plus sign indicates the direction of measuring wheel rotation. If the direction of the
measuring wheel is minus, the flying cutoff will not process material. The direction of the
measuring wheel is set according to the second digit in the Direction Axis 1 parameter.

If you wish to display Material Speed in units other than input units per second, use the Special
Function A1, parameter 26 to change to the desired unit. Refer to chapter 4, parameter 26.

When Test mode is enabled in parameter 19, the material speed can be simulated while the
mechanical parts of the cutoff system run through the cycle. By pressing the plus or minus key
when the Material Speed screen is displayed, material speed will increase or decrease.

Pressing the plus key 32 times will increment the material speed upward to the value stored in
the Velocity Axis 1, parameter 02. Pressing the CL (clear) key when the Material Speed
screen is displayed, will immediately set the simulated material speed to zero.

NOTE: The Material Speed information can be transmitted from the CLM to a host device, by
requesting Status 55. Refer to Chapter 7, serial interface, for more information about Status
55.
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2.4.4 Counter Screen (Row D, Figure 2.2)

The Counter Screen displays the actual part count and the preset part count when the block
number specified is read. Any count command stored in the CLM program blocks 000-999
can be monitored.

C 014 Counter
0000090 0000100

Counter Display

C - indicates counter display

014 - indicates block number of counter
0000090 - actual number of counts
0000100 - preset number of counts

The first three digits indicate the block number of the counter command. The Counter Screen
allows the operator to enter the block number of the count command. The second line displays
the actual count and preset count. The actual count will increment up by one every time the
CLM program encounters the counter command at the specified block number. The preset
count is the number stored in the counter command. If the block number entered does not
have a count command, then the second line of the display is blank. When power to the CLM
is turned off, the actual count is maintained in RAM by a backup battery.

Pressing the CR key will place the cursor to the left of the block number. With the cursor in
that position, the plus and minus keys can be used to scroll through the block numbers to the
next counter command stored in the user program.

2.4.5 Axis Position Screen (Row E, Figure 2.2)
The Axis Position Screen has two screens, the Current Position Screen and the Position Lag

Screen. The Current Position Screen displays the current position of axis 1 and 2. The
Position Lag Screen displays the actual position lag for axis 1 and axis 2.
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Use the right and left arrow keys to toggle between the Current Position Screen and the
Position Lag Screen.

L P 1A+000010.00 L S 1A+000002.00
012 2 +000000.00 <—| OR —> 012 2 +000000.00
Current Position Display Position Lag Display

Position lag is the difference between the commanded motor position and the actual motor
position. This difference is also referred to as following error.

2.4.5.1 Current Position Screen

L P 1A+000010.00
012 2 +000020.00

L - indicates axis position screen

P - indicates axis current position

1A +000010.00 - indicates axis 1 direction of travel (plus or minus) and the current
position, in input units. The "A" after the axis number indicates that the axis has been
homed.

012 - current block number operating in the CLM program.

2 +000020.00 - indicates axis 2 direction of travel (+/-) and the current position in input

units (I/U).

2.4.5.2 Position Lag Screen

L S 1A+000001.50
012 2 +000000.50

L - indicates axis position screen
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S - indicates axis position lag

1A +000001.50 - indicates the axis 1 deviation between the axis 1 commanded position and
the current axis 1 position in input units (I/U). The "A" after the axis number indicates
that the axis has been homed.

012 - current block number operating in the user program.

2 +000000.50 - indicates the deviation between the axis 2 commanded position and the
current axis 2 position, in input units (I/U).

The position lag value is directly proportional to the velocity command output to the ampli-
fier. The higher the speed, the higher the lag. The position lag value is zero when the
drive is in position. An excess lag caused by binding of the mechanical system will cause a
fault.

2.4.6 Operating Mode Screens

The CLM-LM has four operating modes -- Manual, Automatic, Test, and Parameter. The
screen displayed depends on the CLM system mode input selected.

2.4.6.1 Manual Mode Screen (Row F1, Figure 2.2)

The Manual mode screen displays the following information, if the axis is enabled and if
the axis is homed. In manual mode, the jog forward and reverse inputs are enabled, and
are used to position the axis in Manual mode.

Manual A1l Init.
A2

Manual Mode Display
Al, A2 - the indicated axis number amplifier is enabled or "ready" to operate.

Init. - indicates axis has been homed (in the example, axis 1 has been homed, axis 2 has
not)
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2.4.6.2 Automatic/Test Mode Screen

The Automatic/Test mode screen shows the current CLM program block operating, for
each of the three multi-tasking operations.

These screens can be viewed in either Automatic or Test mode. The right and left arrow
keys are used to scroll through the program status screen for Task 1, 2, or 3.

A1 091 BCE <—> |A2500 VCC <—> |A3 900 AKN
100 01 1 1 000225.00 999 07 1

Task 1 Display Task 2 Display Task 3 Display

A1 091 BCE
100 01 1

A - indicates Automatic /Test mode is selected.
1 - indicates which task number screen is displayed.
Task 1

Task 2
Task 3

1
2
3

091 and BCE indicates the block number and program command that are currently being
executed in the user program.

100 01 1 - indicates the programmed information for the block number that are currently
being executed in the user program.

2.4.6.3 Parameter Mode Display Screens
When Parameter mode is selected, the data field for each parameter can be viewed, entered or

edited. The first line displayed contains the parameter title. The second line contains the
parameter number and related information.
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The following display shows Parameter 00 - Feed Constant for Axis 1.

Feed Constant Al
POO 0001.0000

P - indicates Parameter mode
00 - parameter number
0001.0000 - data field for the specified parameter.

When Parameter Mode is selected, the parameter display appears with the cursor on the first digit
of the parameter data field. Use the right and left arrow keys to move the cursor within the data
field.

To select other parameters to display, first move the cursor onto the parameter number by pressing
the CR key, or use the left and right arrow keys. With the cursor on the parameter number, use
the keypad to enter the number of the parameter to be displayed.

Another method is to press the plus or minus keys, to increment the parameter number up or
down, one number at a time. When the desired parameter number is reached, the data field is
entered or changed by typing over the existing data. Once the new data is in place, press the block
store key to store the new data in memory. When the block store key is pressed, the parameter
number will increment up one.

NOTE: When first entering or changing a parameter's data, an asterisk (*) may appear, meaning
the data entered is incorrect. The data field must be correctly entered and stored, otherwise, the
"Parameter Lost" error will occur.

Always maintain an accurate listing of your parameter entries for reference during troubleshooting
or when changing parameters for a different application. Use the Parameter Record sheets

provided in the Appendix D.

Refer to Chapter 4 for specific parameter description, entry options and requirements.
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2.4.7 Program Edit Screen (Row G, Figure 2.2)

The Program Edit Screen is used to enter, edit or review the CLM program that will execute
the desired application.

E _096 BCE
200 02 1

Edit Display
E - indicates program edit screen
096 - indicates block number (000-999) in CLM program
BCE - programmed command stored at block (096 in the example)
200 02 1 - data field for the program command at block (096 in example)

When you first scroll to this screen, a flashing cursor appears in the "home" position, which is
the third character position from the far left of the top line. The cursor must be in that position
in order for you to use the up or down arrow keys to scroll to different display screens. As
with other display screens that include a cursor, use the left or right arrow key to move the
cursor within the screen. Pressing the CR key will always move the cursor to the "home"
position.

To select a program block, for review or editing, press the right or left arrow key to position
the cursor over the first digit of the block number, then enter the number of the desired block
over the existing block number. The command and data field in the new program block
appears.

NOTE: When changing data on the Edit display screen, press the CR key before pressing the
Store key to cancel the change and leave the data as it was. The block number remains the
same and the cursor moves to the first position of the previous field. Changing to another block
number, display screen, etc. without first pressing the Store key also cancels any change to a
block's data.

To scroll through the block numbers, press the CR key to position the cursor to the left of the
block number. By pressing the plus or minus keys, the program block numbers will scroll up
or down accordingly and display the respective data for each block.

To enter or change a program command within a program block, first press the right arrow
key until the cursor moves to the right of the three-digit program command mnemonic (e.g.,
NOP ).
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Press the up or down arrow keys to increment or decrement through the commands
alphabetically. When the desired command appears on the screen, press the right arrow key.
The cursor moves to the beginning of the second line where the data fields appear specifically
for the selected command. If this block was not previously programmed with this same
command, asterisks (*) appear in the digit positions where data must be entered.

After entering and verifying the program block, press the store key to save the block to
memory. The next program block number automatically appears, waiting to be programmed.
Continue this process until all lines of user program are entered correctly. The program can
also be edited or added to at a later time.

NOTE: If an asterisk appears on the display when command data is entered, it mean the data
entered is incorrect. If the data field is not correctly entered and stored, the "Invalid Program
Command" error will occur. Chapter 5 has more information on CLM program commands
used to create a user program.

When changing data from the Edit display screen, press the CR key before pressing the store
key to cancel the change and leave the data as previously stored. The display remains at the
same block number and the cursor moves to the left of the program block number. Changing
to another block number, display screen, etc. without first pressing the Store key also cancels
any changes made to data for the current block.

2.5 CLM Lower Front Panel
There are six items located on the lower part of the front panel (Fig 2.3).

» The Ready indicator (labeled H1) is a green LED which indicates that the CLM is powered up,
that no CLLM system error exists, and that the Bb contacts (connector X5, pins 3 and 4) are
closed and the CLM is ready to operate.

e The RS-232/422/485 Communications Port (connector X6) is located in the upper left corner
below the keypad. This 25-pin, sub-miniature D-style is used to connect the CLLM to an IDS,
SOT, PLC or other host communication device.

* Fuse F1 (1.6 amps) protects the CLM from a current surge.

e The MOK-11 card slides into the CLM chassis. The card contains EPROM and RAM, and a
lithium battery. The lithium battery provides sufficient power to retain parameter and program
data in RAM whenever external power to the CLM is turned off. If the battery power is low,
a diagnostic message will appear on the CLM display.
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* Connector X5 is located at the bottom of the lower panel. It is used to connect +24 volts from
the Indramat power supply (TVM, KDV, etc.) to the CLM. It also provides connection to the
Bb contacts included in the "Drive On" interconnection, and to the analog command outputs
which connect to the amplifier's command input (TDM, KDS, etc.).

* Connector X7 is located above connector X5. Currently, connector X7 is only used for the
RF1 terminal. The RF1 terminal is connected to the axis 1 servo amplifier (controller enable)
RF input.Figure 2.3

MOK11

Figure 2.3 Lower Front CLM Panel
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CHAPTER 3. FUNCTIONAL DESCRIPTION OF I/O CONNECTIONS

The CLM motion control is designed to function with the mechanical flying cutoff designed by the
machine builder. This chapter describes:

e The CLM-LM inputs and outputs

* How inputs and outputs interface with the flying cutoff system

* The functions of the system and auxiliary inputs and outputs

» Parameters that are used to define the functions of auxiliary inputs and outputs

The standard CLLM has 32 inputs and 32 outputs. The first set of 16 inputs and outputs are called
the "system" inputs and outputs. The second set of 16 inputs and outputs are called "auxiliary"

inputs and outputs.

NOTE: If axis 2 is to be used, the expansion 1/0 board must be installed on the CLM. Connector
X12 on the expansion board provides eight system inputs for axis 2.

3.1. Signal Definitions

The CLM inputs and outputs should always be powered by an external +24 Volt supply. The
state of an input or output in relation to voltage is:

+24V
1 = High (On)
+18 V
UNDEFINED
5V
0 = Low (Off)

An input or output is described as "active high" when its associated action is initiated by a high
(+24 Vdc) level. It is described as "active low" when its associated function is initiated by a low
(zero volts) level.

Active-low signals are shown in this manual (when specifically referred to as a signal) with a line
over the input or output name, such as with Emergency Stop. The Emergency Stop input must be
high during normal operation. If it goes low, the CLM initiates the actions required for an
Emergency Stop function.
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3.2. CLM System & Auxiliary Inputs (Connector X3)

This section describes system and auxiliary inputs and how they interface and work with a
machine. Auxiliary inputs are defined in the user program or parameters. Figure 3.1 illustrates
CLM Connector X3 and its pin designations.

Figure 3.1 X3 Input Connector and Pin Designations
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3.2.1. Parameter Mode Select

Connector — X3, pin 1
Function — (Input) Selects Parameter Mode
+24 Vdc = Parameter mode selected.

0 Vdc = Parameter mode is not selected; another mode is selected or the system has
defaulted to the Manual mode.

The Parameter Mode Select input will allow entry or verification of the system parameters
required to adapt the control for the specific requirements of the application.

Indramat strongly recommends that the Parameter Mode input be wired to a key-operated
selector switch, to help prevent unauthorized parameter changes.

The CLM has Parameter mode system output which can be used to verify or acknowledge that
Parameter mode is selected. This output is typically wired to indicator lights on the user's
control panel.

If +24 Vdc is applied to the Parameter Mode input while the CLM is in Automatic mode, the
error message "Invalid Mode" appears.

NOTE: When Parameter mode is selected, the Task 3 program stops operating in Parameter

Mode. When Parameter mode is not selected, the Task 3 program will begin to operate. Refer
to chapter 4, parameter 84, for more information on Task 3.

3.2.2. Axis #1 Automatic / Manual Mode Select

Connector — X3, pin 2
Function — (Input) Selects Axis #1 Automatic or Manual mode
+24 Vdc = Axis #1 Automatic mode selected.

0 Vdc = Manual mode selected.

Placing the CLM in Manual mode enables the jog forward and reverse inputs, for moving axis
1 and 2 forward or backward. If the neither Automatic nor Parameter mode is selected, the
CLM will default to Manual mode.
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In Manual mode, these system inputs are accepted:

- Axis #1 Jog Forward
- Axis #1 Jog Reverse
- Clear

- Crop Cut

Some auxiliary inputs that are user-defined in the parameters are also accepted in Manual
mode. These user-defined inputs are:

- Homing Command (parameter 10/50)

- Manual Cut Vector (parameter 20)

- Manual Vector (parameter 86)

- Axis 2 Jog Forward/Jog Reverse, if axis 2 is programmed as a tooling axis,

The Axis #1 Automatic mode will run the CLM program written by the machine builder. Axis
1 must be homed, before switching into Automatic mode is allowed. If axis 1 is not homed the
following error "Axis 1 Not Homed" will appear.

In Automatic mode, the following system inputs will be accepted:

- Immediate Stop
- Clear

- Crop Cut

- Cut Inhibit.

If +24 Vdc is applied to the Parameter Mode input while the CLM is in Automatic mode, the
error message "Invalid Mode" appears.

The CLM has system outputs that can be used to verify or acknowledge the current operating
mode selection. These outputs are typically wired to indicator lights on the user's control
panel.

NOTE: Task 3 will be running in either Manual or Automatic mode. Refer to chapter 4,
parameter 84, for more information on Task 3.

3.2.3. Emergency Stop

Connector — X3, pin 3
Function — (Input) Emergency Stop Condition Exists
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+24 Vdc = No Emergency Stop condition exists
0 Vdc = An Emergency Stop condition does exist
The CLM turns off all auxiliary outputs and issues an "Emergency Stop" diagnostic message.

WARNING: The Emergency Stop input must be used to ensure safety for the operator and to
protect the machine from any damage. The Emergency Stop input is wired through normally-
closed contacts of the E-Stop pushbutton. The Emergency Stop input must be included in the

Emergency Stop chain.

The Emergency Stop input must have +24Vdc applied to it before the CLM will operate.
When the Emergency Stop input is low (+24Vdc is not applied), the motor is immediately
commanded to reach zero velocity in the minimum time possible. The minimum time possible
is dependent on the maximum torque available and the inertia of the load connected to the
motor. The CLM system and auxiliary outputs will turn off.

If the Emergency Stop input is low, the CLM Bb contacts at connector X5 (pins 3 and 4) open,
preventing the drive(s) and motor(s) from being turned on. When the Emergency Stop input is
high, and if no other errors exist, the CLM Bb contacts close to allow the drive(s) and
motor(s) to operate.

CAUTION: The Emergency Stop input is the only error that will allow Task 3 to operate.
The E-Stop circuit commonly includes the Emergency Stop switch on the user's control panel,
E-Stop switches at various locations around the machine, switches on lubrication or coolant
pumps, and various safety interlock switches on guards and doors.

3.2.4. Home Limit Switch

Connector — X3, pin 4
Function — (Input) Reference position for flying cutoff, axis 1
+24 Vdc = Home Limit Switch is closed
0 Vdc = Home Limit Switch is open.
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The Home Limit Switch is wired to a normally-open proximity sensor or mechanical limit
switch. It is installed on the cutoff machine by the builder, and is used as a fixed reference
position for the flying cutoff, axis 1. The home switch is actuated by a home switch "dog" (or
a metal "target" in the case of a proximity sensor) mounted on the flying cutoff device. When
the switch closes, a low-to-high transition occurs at the Home Limit Switch input. This
transition establishes a zero position, unless there is a homing offset in parameter 09. If an
offset exists in parameter 09, the cutoff axis will travel that distance in the reverse direction.

Once the axis has homed, auxiliary outputs can be defined in parameter 10, to tell the operator
that the axis is at the home position and home is established. In addition, the minimum and
maximum travel limits, as defined in parameters 11 and 12, take effect to help prevent damage
to axis 1.

WARNING: In addition to the travel limits set in software, hardware overtravel limit switches
must be hard-wired into the Axis #1 Drive Ready Input, as an extra measure to ensure that no
damage occurs to the flying cutoff as a result of axis overtravel. Refer to the interconnect
drawings in Appendices A and B.

The CLM-LM has three ways of homing the flying cutoff, axis 1 -- homing by jogging
reverse, homing by the command input, and homing by jogging forward or reverse. Refer to
Chapter 4, parameters 08 to 12, for more information on the homing setup.

NOTE: The flying cutoff (axis 1) must be homed in Manual mode, before Automatic mode can

be selected.

3.2.5. Immediate Stop

Connector — X3, pin 5
Function — (Input) Immediately stop the axis 1, when Automatic mode is selected.
+24 Vdc = (Momentary) Immediate Stop is active.
0 Vdc = Automatic mode is allowed to operate.

The Immediate Stop input is typically wired to a normally-open push-button switch on the user
control panel.

WARNING: The Immediate Stop input is only accepted in Automatic mode.
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The Immediate Stop input used to stop the flying cutoff axis 1 only when Automatic mode is
selected. When Manual mode is selected, the condition of the Immediate Stop input has no
effect on the CLM. When a low to high transition is applied at the Immediate Stop input in
Automatic mode, the flying cutoff axis decelerates to zero velocity and issues the "Immediate
Stop" error.

The machine builder can write a CLM program to retract the shear or saw when the Immediate

Stop input is applied. This CLM program starting block number is defined in parameter 15,
Immediate Stop.

3.2.6. Axis #1 Drive Ready

Connector — X3, pin 6
Function — (Input) Informs the CLM that Axis #1 Amplifier is ready for operation.
+24 Vdc = Axis #1 amplifier has power applied and the Bb contacts have closed telling

the CLM that the amplifier is operating properly.

0 Vdc = Axis #1 amplifier has power applied but, an amplifier problem or a problem
in the Drive On circuitry exist preventing the amplifier Bb contact from closing.

Certain conditions must be satisfied to allow the servos to operate:

When power is applied, the CLM expects to receive the Axis #1 Drive Ready input through
the Bb contacts, indicating the Axis #1 servo amplifier and power supply have properly
powered up and the amplifier RF (regulator release) input is ready for the Axis #1 Drive
Enable Output (connector X7, pin 1 or connector X4, pin 4).

The normally-open Bb contacts are use to provide a +24Vdc output to the Axis #1 Drive
Ready input. These contacts close when the proper amplifier conditions are present. If these
conditions are not satisfied, the appropriate diagnostic message is displayed.

When the CLM receives the Axis #1 Drive Ready input, it issues the Axis #1 Drive Enable
output to allow the amplifier to operate and Axis #1 Brake Release output to release the motor
brake, if the motor has a brake.

For more information, consult the manual for the amplifier (TDM, KDS, etc.) used.

WARNING: Hard-wired overtravel limit switches must be connected to the Axis #1 Drive
Ready input.
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3.2.7. Clear (External)

Connector — X3, pin 8

Function — (Input) Clears the error displayed on the CLM

+24 Vdc = Momentary, clears the error displayed on the CLM and re-initializes the
CLM.

0 Vdc = Has no effect.

The Clear input is typically wired to a normally-open pushbutton switch on the user control
panel.

When an error occurs, the CLM displays an error message, and all CLM system and auxiliary
outputs are turned off. The operator must then correct the error and clear the error message.
The CLM will re-initialize when the error message is cleared.
Clear the error message by one of two ways:

¢ Press the Clear key (CL) on the CLLM control panel.

¢ Press the Clear pushbutton, which is supplied by the machine builder and mounted

on the user's control panel. This Clear pushbutton must be wired to the Clear (External)
input.

"

NOTE: A "program lost" or "'parameter loss" error can only be cleared using the CL key on

the CLM keypad.

WARNING: Task 3 will start as soon as the error is cleared.

3.2.8. Axis #1 Jog Forward

Connector — X3, pin 9
Function — (Input) Jogs the axis #1 forward
+24 Vdc = In Manual mode, axis 1 will move in the forward direction at the velocity set

in the Velocity Axis 1, parameter 02. (switch held closed)

0 Vdc = In Manual mode, stops axis 1 forward motion (switch opened).
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The Axis #1 Jog Forward input is typically wired to a normally- open pushbutton switch on the
user control panel.

When +24 Vdc is applied to this input, axis 1 will move in the forward direction. The
Velocity Axis 1, parameter 02, specifies the jog velocity as a percentage of maximum. The

jog velocity must never exceed the maximum velocity.

NOTE: The Axis #1 Jog Forward input is disabled when the CLM is in the Parameter or
Automatic mode.

3.2.9. Axis #1 Jog Reverse

Connector — X3, pin 10
Function — (Input) Jogs the axis #1 reverse
+24 Vdc = In Manual mode, axis 1 moves in the reverse direction at the velocity set in

the Velocity Axis 1, parameter 03 (switch on user panel held closed)
0 Vdc = In Manual mode, stops axis 1 reverse motion (switch on user panel is open)

The Axis #1 Jog Reverse input is typically wired to a normally-open pushbutton switch on the
user control panel.

When +24 Vdc is applied to the Axis #1 Jog Reverse, axis 1 moves in the reverse direction.
The Velocity Axis 1, parameter 03, specifies the jog velocity as a percentage of maximum

velocity. The jog velocity must never exceed the maximum velocity.

NOTE: The Axis #1 Jog Reverse input is disabled when the CLM is in the Parameter or
Automatic mode.

3.2.10. Crop Cut

Connector — X3, pin 11
Function — (Input) Used to perform the cutting process in Manual or Automatic mode.
+24 Vdc = Crop Cut is active

0 Vdc = Has no effect
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The Crop Cut input is used to perform a sawing or shearing process in Manual or Automatic
mode. The input is typically wired to a normally-open pushbutton switch on the user control
panel.

When the Crop Cut input goes high in Manual mode, a user-written program is initiated. The
starting block number for this program is defined in the Manual Cut Vector, parameter 20.
This program must end with the RTS command. While the user-written program is running,
the Crop Cut and Jog Forward/Jog Reverse inputs are disabled.

When the Crop Cut input goes high in Automatic mode, the flying cutoff will immediately
accelerate and synchronize to the material velocity. When the the two are synchronized, the

material will be cut immediately, regardless of the part currently being processed.

The Crop Cut input is only accepted if the flying cutoff is at the home position and is used as
the starting point for the parts which are going to be processed.

3.2.11. Cut Inhibit

Connector — X3, pin 12
Function — (Input) Prevents execution of the cut process, in Automatic mode only
+24 Vdc = Cut Inhibit input is active

0 Vdc = Has no effect

The Cut Inhibit input is typically wired to a normally-open pushbutton switch on the user
control panel.

When the Cut Inhibit input is pressed in Automatic mode and the flying cutoff is at the home
position, the flying cutoff will not synchronize or process the material. The flying cutoff will
remain at the home position and the Cut Inhibit output is turned on.

When the Cut Inhibit input is pressed in Automatic mode and the flying cutoff is beginning to
synchronize, or is synchronized with the material, the flying cutoff will finish processing the
part and return to the home position. It will not synchronize to the next part. The flying
cutoff will remain at the home position and the Cut Inhibit output is turned on.

The Cut Inhibit remains in effect until the Crop Cut input is applied. The Cut Inhibit function
is disabled by switching from Automatic to Manual mode.

CAUTION: Cut Inhibit stops the flying cutoff, but does not stop the material line.
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3.2.12. Registration Mark

Connector — X3, pin 16
Function — (Input) Used to provide a registration mark input to the CLM
+24 Vdc = Registration Mark is acknowledged

0 Vdc = Has no effect

A registration device, usually some type of photoelectric sensor, is used to detect a registration
mark which appears on the material at precise intervals. When the mark is sensed, a low-to-
high transition occurs at the Registration Mark input, and the flying cutoff will synchronize
and process the part. Refer to the LMR command, chapter 5 Programming, for more
information.

NOTE: The signal from the sensor must be present at the Registration Mark input for at least
2 milliseconds.

3.2.13. Auxiliary Inputs (Standard CLM)

Connector — X3, pins 17 through 32
Function — (Inputs) user-defined in the parameters or program
+24 Vdc = Auxiliary input is on.

0 Vdc = Auxiliary input is off.

The standard CLM has sixteen auxiliary inputs which can be used to perform functions as
defined in the CLM parameters or user-written program.
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3.3. CLM System & Auxiliary Outputs (Connector X4)
This section describes system and auxiliary outputs and how they interface and work with a
machine. Auxiliary outputs are defined in the user program or parameters. Figure 3.2 illustrates

CLM Connector X4 and its pin designations.

NOTE: The CLM system and auxiliary outputs have a maximum current capability of 50 ma.
Refer to Power Requirements in chapter 1.
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3.3.1. Axis #1 Manual Mode

Connector — X4, pin 1
Function — (Output) Indicates Manual mode is selected.
+24 Vdc = Manual mode is selected.

0 Vdc = Another mode has been selected or an error has occurred.

The Manual Mode Indicator output is typically wired to a light on the user control panel, or to
a PLC for additional control functions as determined by the machine builder.

3.3.2. Axis #1 Automatic Mode

Connector — X4, pin 2
Function — (Output) Indicates Axis #1 Automatic mode is selected.
+24 Vdc = Axis #1 Automatic mode is selected.

0 Vdc = Another mode has been selected, or an error has occurred.

The Axis #1 Automatic mode output is typically wired to a light on the user control panel, or
to a PLC.

3.3.3. Parameter Mode

Connector — X4, pin 3
Function — (Output) Indicates Parameter mode is selected.
+24 Vdc = Parameter mode is selected.

0 Vdc = Another mode has been selected, or an error has occurred.

The Parameter mode output is typically wired to a light on the user control panel, or to a PLC.
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3.3.4. Axis #1 Drive Enable (RF)

Connector — X4, pin 4
Function — (Output) Enables Axis #1 Amplifier
+24 Vdc = Axis #1 Amplifier is enabled for operation.

0 Vdc = Axis #1 Amplifier is not enabled, because either the Axis #1 Drive Ready input is
low or a error has occurred.

The Axis #1 Drive Enable output is connected to the RF input of the axis #1 amplifier
(regulator release on TDM, KDS, etc.). The RF1 output on the CLM connector X7, pin 1,
provides the same output as Axis #1 Drive Enable output. It is recommended that the RF1
output (CLM Connector X7, pin 1) is connected to the axis #1 amplifier's RF input.

When power is applied to the CLM or when switching from Parameter mode to Manual mode,
the CLM initializes and verifies that the system is ready for operation. After the CLM system
is verified, the Axis #1 Drive Ready Output will turn on, applying RF to the amplifier. If an
error occurs, the Axis #1 Drive Ready output turns off immediately.

3.3.5. Axis #1 Brake Release

Connector — X4, pin 5
Function — (Output) Controls the Axis #1 servomotor's brake
+24 Vdc = Axis #1 servomotor's brake is disengaged.

0 Vdc = Axis #1 servomotor's brake is engaged, because either the Axis #1 Drive Ready
input is low or a error has occurred.

When power is applied to the CLM or when switching out of Parameter mode to Manual
mode, the CLM initializes and verifies that the system is ready for operation. After the CLM
system is verified the Axis #1 Drive Ready Output turns on, applying RF to the amplifier. The
Axis #1 Brake Release output will turn on 200 milliseconds after the Axis #1 Drive Ready.
The Axis #1 Brake Release output will electrically release the servomotor's brake by applying
+24 Vdc.

When the +24 Vdc is removed from the motor, the brake will engage. If an error occurs, the
Axis #1 Brake Release output will turn off causing the brake to engage immediately.
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3.3.6. Axis #1 System Fault

Connector — X4, pin 6
Function — (Output) Indicates an error has occurred
+24 Vdc = The system is functioning properly

0 Vdc = The CLM has detected a fault.

The Axis #1 System Fault is typically wired to an indicator light on the user control panel.
This indicator, often labeled System OK, is ON when no fault is present. If an error occurs,
then axis #1 will immediately decelerate to a stop. The Axis #1 System Fault output turns off
and the error message is displayed on the CLLM display. Refer to chapter 8 for a description
and possible solutions to correct the error.

WARNING: This output is a semiconductor that should not be relied upon in the event of an

emergency condition. lIf this signal is used, it should be in conjunction with the CLM Bb
contacts (CLM Connector X5, pins 3 and 4).

3.3.7. Test Mode

Connector — X4, pin 7
Function — (Output) Indicates Test mode is enabled.
+24 Vdc = Automatic mode is selected and Test mode is enabled in Parameter 19.

0 Vdc = Another mode has been selected, or an error has occurred.

Test mode is used to operate the flying cutoff system without having to run material. If Test
Mode is enabled in parameter 19 and the proper parameters and CLLM program are stored,
homing the axis #1 in Manual mode and switching to Automatic mode will turn the Test Mode
output on. The Material Speed is simulated by pressing the plus or minus key while the
material speed screen is displayed; pressing the CL key will cause the simulated material speed
to go to zero.

The Test mode output is typically wired to a light on the user control panel, or to a PLC.

NOTE: If Test Mode is enabled in parameter 19 and Automatic mode has been selected,
switching to Parameter mode will cause the "Invalid Mode" error to occur.
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3.3.8. Cut Inhibit Output

Connector — X4, pin 8
Function — (Output) indicates that the Cut Inhibit input was activated.
+24 Vdc = Cut Inhibit is activated.

0 Vdc = Cut Inhibit is deactivated.
When the Cut Inhibit input is pressed in Automatic mode and the flying cutoff is at the home
position, the flying cutoff will not synchronize or process the material. The flying cutoff will
remain at the home position and the Cut Inhibit output is turned on.
When the Cut Inhibit input is pressed in Automatic mode and the flying cutoff is beginning or
is synchronized with the material, the flying cutoff will finish processing the part and return to
the home position and will not synchronize to the next part. The flying cutoff will remain at
the home position and the Cut Inhibit output is turned on.

The Cut Inhibit output remains in effect until the Crop Cut input is applied, or until the CLM
is switched from Automatic to Manual mode.

The Cut Inhibit output is typically wired to an indicator light on the user control panel, or to a
PLC.

3.3.9. Axis #2 Manual Mode

Connector — X4, pin 12

Function — Not available at this time.

3.3.10. Axis #2 Automatic Mode
Connector — X4, pin 13

Function — Not available at this time.
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3.3.11. Axis #2 Drive Enable

Connector — X4, pin 14
Function — (Output) Enables Axis #2 Amplifier
+24 Vdc = Axis #2 Amplifier is enabled for operation.

0 Vdc = Axis #2 Amplifier is not enabled, because either the Axis #2 Drive Ready input is
low or a error has occurred.

The Axis #2 Drive Enable output is connected to the RF input of the axis #2 amplifier
(regulator release on TDM, KDS, etc.).

WARNING: The RF2 output on the CLM connector X7, pin 2, must not be used as the Axis #2
Drive Enable. If axis #2 is used, then the Axis #2 Drive Enable output must be connected to
the RF input of the axis #2 amplifier.

When power is applied to the CLM or when it is switched out of Parameter mode to Manual
mode, the CLM initializes and verifies that the system is ready for operation. After the CLM
system is verified, the Axis #2 Drive Ready Output turns on, applying RF to the amplifier.

If an error occurs, the Axis #2 Drive Ready output turns off immediately.

3.3.12. Axis #2 Brake Release

Connector — X4, pin 15
Function — (Output) Controls the Axis #2 servomotor's brake
+24 Vdc = Axis #2 servomotor's brake is disengaged.

0 Vdc = Axis #2 servomotor's brake is engaged, because either the Axis #2 Drive Ready
input is low or a error has occurred.

When power is applied to the CLM, or when it is switched out of Parameter mode to Manual
mode, the CLM initializes and verifies that the system is ready for operation. After the CLM
system is verified, the Axis #2 Drive Ready Output turns on, applying RF to the amplifier.
The Axis #2 Brake Release output will turn on 2 milliseconds after the Axis #2 Drive Ready
output is energized, applying +24 Vdc to the brake and releasing it.

When the +24 Vdc is removed, the brake engages. If an error occurs, the Axis #2 Brake
Release output turns off, causing the brake to engage immediately.
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3.3.13. Axis #2 System Fault

Connector — X4, pin 16
Function — Not available at this time.

3.3.14. Auxiliary Outputs (Standard CLM)

Connector — X4, pins 17 through 32
Function — (Outputs) User-defined in the parameters or program
+24 Vdc = Auxiliary output is on.

0 Vdc = Auxiliary output is off.

The standard CLLM has sixteen auxiliary outputs which can be used to perform certain
functions as defined in the CLM parameters or the user-written program.

3.4. CLM With Expansion I/O Board (Optional)
The CLM with expansion I/O board has three additional connectors:

e Connector X11 - aux. inputs 17 through 48
* Connector X12 - aux. inputs 49 through 72 and system inputs needed for axis 2
e Connector X13 - aux. outputs 17 through 48

The following sections describe these connectors and how each works when interfaced to the
machine.
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3.4.1. Expansion CLM Auxiliary Inputs (Connector X11)
Figure 3.3 illustrates CLM Connector X11 and its pin designations.
INFUT SIGNALS
@
1 )
USER INPUT # 36 » USER INPUT # 17
LSER INPUT # - 2 USER INPUT # 18
3
LSER INPUT Y 2 Z USER INPUT # 19
USER INPUT # o B USER INPUT # 20
LSER INPUT # ot 2 USER INPUT # 21
3
USER INPUT # . 25 USER INPUT # 22
7
# 2 USER INPUT # 23
USER INPUT # 42 -]
27 USER INPUT # 24
USER INPUT # 43 B
USER INPUT # 44 ® USER INPUT # 25
2 USER INPUT # 26
USER INPUT # 45 1
30 USER INPUT # 27
USER INPUT # 46 12
a USER INFUT # 28
USER INPUT # 47 13
a2 USER INPUT # 29
USER INPUT # 48 14
@ USER INPUT # 30
a3+ USER INPUT # 31
0 VDC 16
a5 USER INPUT # 32
0 VDC 17
3 USER INPUT # 33
+24 VDG 18
04 VDG a7 . USER INPUT # 34
* USER INPUT # 35
~—
EO8
Figure 3.3 X11 Input Connector and Pin Designations
Figure 3.3 X11 Input Connector and Pin Designations
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3.4.1.1. Auxiliary Inputs (CLM With Expansion I/O Board)

Connector — X11, pins 1 through 32
Function — (Inputs) user-defined in the parameters or program

+24 Vdc = Auxiliary input is on.
0 Vdc = Auxiliary input is off.

Connector X11 has 32 auxiliary inputs which function as defined in the CLM parameters,
or the user program.
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3.4.2. Expansion CLM Auxiliary Inputs / Axis 2 System Inputs (Connector X12)

Figure 3.4 illustrates CLM Connector X12 and its pin designations.

INPUT SIGNALS

©
— 1 )
20 USER INPUT # 49
USER INPUT # 88 2
USER INPUT # 60 2 USER INPUT # 50
SR INPUT # 2 2 USER INPUT # 51
4
SR INPUT # 7] = USER INPUT # 52
# 74 USER INPUT # 53
USER INPUT # 72 6
2 USER INPUT # 54
AXIS # 2 AUTOMATIC MODE 7
% USER INPUT # 55
AXIS # 2 CYCLE START 8
AXIS # 2 CYCLE STOP z USER INPUT # 56
9
# 28 USER INPUT # 57
AXIS # 2 DRIVE READY 10
29 USER INPUT # 58
AXIS # 2 JOG FORWARD 1
30 USER INPUT # 59
AXIS # 2 JOG REVERSE 12
a USER INPUT # 60
NQT USED 13
3 USER INPUT # 61
NOT USED 1
33 5 USER INPUT # 62
34 USER INPUT # 63
0 \DC 16
= USER INPUT # 64
0 \DC 17
24 Voo a6 USER INPUT # 65
+ 18
37 USER INPUT # 66
+24 VDC 1
USER INPUT # 67
~ /
9 ]

Figure 3.4 X12 Input Connecter and Pin Designations

Figure 3.4 X12 Input Connector and Pin Designations
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3.4.2.1. Auxiliary Inputs (CLM With Expansion I/O Board)

Connector - X12, pins 1 through 24

Function - (Inputs) User-defined in the parameters or program

+24 Vdc = Auxiliary input is on.

0 Vdc = Auxiliary input is off.

Connector X12 has 24 auxiliary inputs which perform functions as defined in the CLM

parameters, or the user program.

3.4.2.2. Axis #2 Automatic Mode

Connector — X12, pin 25

Function — Not available at this time.

3.4.2.3. Axis #2 Cycle Start

Connector — X12, pin 26

Function — Not available at this time.

3.4.2.4. Axis #2 Cycle Stop

Connector — X12, pin 27

Function — Not available at this time.

3.4.2.5. Axis #2 Drive Ready

Connector — X12, pin 28

Function — Informs the CLM that Axis #2 Amplifier is ready for operation.

+24 Vdc = Axis #2 amplifier has power applied and the Bb contacts have closed, telling

the CLM that the amplifier is operating properly.

0 Vdc = Axis #2 amplifier has power applied, but an amplifier problem or a problem
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in the Drive On circuitry exists, preventing the amplifier Bb contact from
closing.

Certain conditions must be satisfied to allow the servos to operate:

When power is applied, the CLM expects to receive the Axis #2 Drive Ready input through
the Bb contacts, indicating the Axis #2 servo amplifier and power supply have properly
powered up and the amplifier RF (regulator release) input is ready for the Axis #2 Drive
Enable Output (connector X4, pin 14).

The normally-open Bb contacts are use to provide a +24Vdc output to the Axis #2 Drive
Ready input. These contacts close when the proper amplifier conditions are present. If
these conditions are not satisfied, the appropriate diagnostic message is displayed.

When the CLM receives the Axis #2 Drive Ready input, it issues the Axis #2 Drive Enable
output to allow the amplifier to operate and Axis #2 Brake Release output to release the
motor brake, if the motor has a brake.

Consult the amplifier manual (TDM, KDS, etc.) used in this application for more
information.

3.4.2.6. Axis #2 Jog Forward

Connector — X12, pin 29
Function — (Input) Jogs the axis #2 forward

+24 Vdc = In Manual mode, axis will move in the forward direction at the velocity set
in the Velocity Axis 2, parameter 42 (switch on user panel held closed)

0 Vdc = In Manual mode, stops axis forward motion (switch on user panel is open)

The Axis #2 Jog Forward input is typically wired to a normally- open pushbutton switch on
the user control panel. When a +24 Vdc is applied to the Axis #2 Jog Forward, axis 2
will move forward. The Velocity Axis 2, parameter 42, specifies the jog velocity for axis
2, as a percentage of maximum velocity. The jog velocity must never exceed the maximum
velocity.

The Axis #2 Jog Forward input is disabled when the CLM is in Parameter or Automatic
Mode.
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3.4.2.7. Axis #2 Jog Reverse

Connector — X12, pin 30
Function — (Input) Jogs the axis #2 reverse

+24 Vdc = In Manual mode, axis will move in the reverse direction at the velocity set in
the Velocity Axis 2, parameter 42. (switch on panel held closed)

0 Vdc = In Manual mode, stops axis reverse motion. (switch on panel is open)

The Axis #2 Jog Reverse input is typically wired to a normally-open pushbutton switch on
the user control panel. When a +24 Vdc is applied to the Axis #2 Jog Reverse, axis 2
moves in the reverse direction. The Velocity Axis 2, parameter 42, specifies the jog
velocity for axis 2, as a percentage of maximum velocity. The jog velocity can never
exceed the maximum velocity.

The Axis #2 Jog Reverse input is disabled when the CLM is in Parameter or Automatic
mode.
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3.4.3. Expansion CLM Auxiliary Outputs (Connector X13)
OUTPUT SIGNALS
©)
9 )
7 O USER INPUT # 17
USER INPUT # 38 = 5 USER INPUT # 18
USER INPUT # 37 017 USER INPUT # 19
USER INPUT # 38 0 USER NPUT # 20
USER INPUT # 39 08 USER NPUT § 21
USER INPUT # 40 2 ' USER INPUT # 22
USER INPUT # 41 013 USER INPUT 4 23
USER INPUT # 42 012
Wm0 USER INPUT # 24
USER INPUT # 43 o USER NPUT § 25
USER INPUT § 44 010 USER NPUT # 26
USER INPUT # 45 0 s USER NPUT § 27
USER INPUT # 46 2% 50 USER INPUT # 28
USER INPUT # 47 07 USER NPUT § 29
USER INPUT # 48 05 USER NPUT # 30
= % USER INPUT # 31
0 voe 2 4 USER INPUT # 32
0 Voo 2 3 USER INPUT # 33
+24 VDC N USER INPUT # 34
+24 VDC 0 1
o USER INPUT # 35
~—
O
Figure 3.5 X13 Output Connector and Pin Designations
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3.4.3.1 Auxiliary Outputs (CLM With Expansion 1/0O Board)

Connector — X13, pins 1 through 32
Function — (Outputs) User-defined in the parameters or program
+24 Vdc = Auxiliary output is on.

0 Vdc = Auxiliary output is off.

Connector X13 has 32 auxiliary outputs, used to perform functions as defined in the CLM
parameters or user program.

3.5. Parameter Programmable Inputs

*  Home Command Input Axis #1 - Refer to chapter 4, Parameter 10

* Repeat Last Part Input - Refer to chapter 4, Parameter 22

e Crop Cut Input (Auxiliary Input) - Refer to chapter 4, Parameter 23

* Reversing Hold Input - Refer to chapter 4, Parameter 24

e Tail Out Input - Refer to chapter 4, Parameter 25

e Start At Program Block 000 Input - Refer to chapter 4, Parameter 26

*  Home Command Input Axis #2 - Refer to chapter 4, Parameter 50

* Feed Interrupt (Axis 2) - Refer to chapter 4, Parameter 54, Monitoring Axis 2

* Feed Angle Monitoring (Axis 2) - Refer to chapter 4, Parameter 54, Monitoring Axis 2

e Manual Vector - Refer to chapter 4, Parameter 86
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3.6. Parameter-Programmable Outputs

Position Tolerance Output (Axis 1) - Refer to chapter 4, Parameter 7

At Home Output (Axis 1) - Refer to chapter 4, Parameter 10, Homing Setup

Home Established Output Axis #1 - Refer to chapter 4, Parameter 10

Position Presignal Output (Axis 1) - Refer to chapter 4, Parameter 13

Crop Cut Output (Axis 1) - Refer to chapter 4, Parameter 22

Repeat Last Part Output (Axis 1) - Refer to chapter 4, Parameter 22, Spec. Function Al
Meter Pulse Output (Axis 1) - Refer to chapter 4, Parameter 22, Spec. Function A1
Position Tolerance Output (Axis 2) - Refer to chapter 4, Parameter 47

Home Established Output Axis #2 - Refer to chapter 4, Parameter 50

Position Presignal Output (Axis 2) - Refer to chapter 4, Parameter 53

3.7. Flags (Software Outputs)

The CLM allows for the programming of flags, which are used by the machine builder to assign
outputs that are not physically accessible. The number of flags available depends on the type of
CLM, standard or expanded. Table 3.1 shows the number of flags available and how they are
handled in the CLM software when certain conditions occur.

Flags can be used as markers in the CLM users program. For example, if the machine builder
didn't need a hardware output stored in the Position Tolerance A1 parameter, a flag (software
output) could be stored, saving the hardware output for something else.

Table 3.1 Output Definitions

Standard CLM 16 Hardware Outputs : 1-16
83 Software Flags :17-99

Expanded CLM |48 Hardware Outputs : 1-48
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| 51 Software Flags : 49-99
]
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Outputs and Flags 1 - 72 are cleared (set to O volts) when:

- the CLM is powered-up initially, or after a loss of power
- there is a system fault (hardware or program)

Output Flags 73 - 80 are cleared when:

- the CLM is powered-up initially, or after a loss of power
- an E-Stop error occurs, or the CLM is switched to Parameter Mode.

Output Flags 81 - 88 are retained in RAM by battery. They can only be cleared:

- if they are turned ON/OFF in the user program
- if the battery is disconnected or fails

Output Flags 89 - 99 are set in firmware, and the state of these outputs can only be requested
within the user program.

89 - 1 indicates Manual mode
90 - 1 indicates Automatic mode
91 - currently not used

92 - currently not used

93 - currently not used

94 - 0 indicates a system fault
95 - currently not used

96 - currently not used

97 - currently not used

98 - currently not used

99 - currently not used
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CHAPTER 4. SYSTEM AND AXIS PARAMETERS

Prior to programming and operating the CLM control, the user must enter a set of system and
axis-related parameters into the CLM memory. These parameters are used to adapt the mechanical
characteristics and define key I/0O connections between the CLM and the machine being controlled.

All values for parameters must be known before an application program can be written. If a
function is programmed or attempted that would exceed the conditions established by the
parameters, the control will halt and a diagnostic error will be displayed.

This chapter contains a complete list of all parameters and their required formats, and the
procedure for entering system parameters into the CLM-01.3-M Control. Maintain an accurate
list of parameter entries for the system. Appendix D contains work sheets for recording the
parameter entries.

Loss of parameter entries from power failure is prevented by a battery backup on the MOK 11
card.
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4.1. Parameter Entry

Parameter numbers are assigned as follows:

e Parameters 0 to 39 apply to Axis 1.
» Parameters 40 to 79 apply to Axis 2.
* Parameters 80 to 99 apply to general system requirements.

Before parameters can be entered, the CLM must be placed in Parameter mode, and the
Emergency Stop signal must be present. The parameters are checked each time the CLM is
powered up, as well as each time parameters are read into CLM memory. If any are incorrect or
missing, an appropriate error message is displayed. Upon exit from the parameter mode, if any
parameters have been changed, internal buffers that are dependent on parameter values are re-
calculated. During that time, the message "Please Wait !" is displayed.

If any entries are incorrect, the error message "Invalid Input (Parameter Description)" appears. In
that case, switch back to Parameter mode and press the CL (Clear) key to display the invalid
parameter.

Enter or change a Parameter's data by writing over any previous data stored. Once the new data
have been entered, press the Store key. If the Store key is not pressed, the data will change back
to the previously stored data. After the Store key is pressed, the parameter number displayed will
increase to the next parameter. An asterisk (*) appears if the parameter information is incorrect.

There are two ways to view or select the parameter information. One way is by pressing the " +"
plus or "-" minus keys, to scroll through them, up or down. The other way is to position the
cursor on the parameter number, by pressing the carriage return (CR) key and entering the number
of the desired parameter. Press the left or right arrow key to position the cursor as desired.
Decimal points are present for those parameters dealing with position.

If you change parameter values, all the program blocks that depend on those parameters are
recalculated when you leave the parameter entry mode. The message 'please wait' appears on the
display while recalculating takes place.
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4.1.1. Initial Display Setup

To ensure the display appears as shown in this manual, set Parameter 82 for the English
language:

1. Select Parameter mode.

2. Press the carriage return (CR) key.

3. Press the eight and the two key.

4. Enter 2 or 3 in the first digit and a one in the third digit.
5. The display will appear as follows:

Language Language
P82 2010 P82 3010
Two Decimal Places Three Decimal Places
English Language English Language

4.1.2. Auxiliary Inputs/Outputs

Certain parameters require the selection of auxiliary inputs or auxiliary outputs to be used.
The auxiliary numbers used must be selected by the machine builder and shown on the
interconnect drawings, where applicable. Each auxiliary output selected should be unique to
that parameter.

WARNING: Auxiliary input and output numbers that have been assigned by the machine
builder for a specific purpose must not be changed. Personal injury or damage to the
machine/drive train could result from such changes.

4.2. Input Units

The user specifies most parameter data in terms of input units (IU). A unit is defined by the user,
and can be feet, inches, millimeter, degrees, radians, etc. Once the user has chosen the unit of
measurement, all position and feed rate data must be in accordance to that unit. For example, the
input unit could be specified in inches. The Feed Constant parameter POO is in inches. The
Velocity parameter (P02) is in inches per second. The Acceleration Rate parameter (P04) is in
inches per second-squared.

The Feed Constant parameters POO for Axis 1, and parameter 40 for Axis 2, must be determined
before the remaining parameters can be entered. These two parameters define the input units (IU)
for movement of each axis.
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4.3. CLM-01 Parameter List

A listing of parameters available in the CLM-01.3-M software, Version LM01.3-003.X.

IR AA

NO. Description AXxis NO. DESCRIPTION AXis
POO FeedConstant 1 P40 Feed Constant 2
PO1 EncoderData 1 P41 EncoderData 2
P02 Velocity 1 P42 Velocity 2
P03 Drive Sensit. 1 P43 Drive Sensit. 2
P04 Accel. Rate 1 P44 Accel. Rate 2
PO5 Position Gain 1 P45 Position Gain 2
P06 Direction 1 P46 Direction 2
PO7 Position Tol. 1 P47 Position Tol. 2
P08 Homing Setup 1 P48 Homing Setup 2
P09 Homing Offset 1 P49 Homing Offset 2
P10 Homing Setup /O 1 P50 Homing Setup I/O 2
P11 Min. Travel 1 P51 Min. Travel 2
P12 Max. Travel 1 P52 Max. Travel 2
P13 Pos.Presignal 1 P53 Pos. Presignal 2
P14  Monitoring 1 P54 Monitoring 2
P15 Immediate Stop 1 P55 Special Func. 2
P16 Cut Width 1 P56 Rotary Table 2
P17 Knee Point 1 P57 Knee Point 2
P18 Material Speed 1 P58 Synchr. Diff. 2
P19 Test Mode 1
P20 Man. Cut-Vector 1 NOTE: The following parameters are
P21 Length Corr. 1 Not Used (Free)
P22 Special Funct1l 1
P23  Crop Cut 1 (P27 through P37)
P24 Reversing Hold 1 (P59 through P79)
P25 Restende 1 (P88 through P99)
P26 Special Funct2 1
P38 Feed Constant MW 1
P39 Enc Lines/Rev MW 1
General System Requirements:

NO. Description

P80  Serial Inteface

P81 Serial Interface

P82 Language

P83 Memory Display

P84 Start Task2 & 3

P85 Interrupt Vector

P86 Manual Vector

P87  Variation
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4.4. Description of the Parameters

This section describes the purpose of each parameter, and how each is used. In many cases, an
example is provided to help you better understand how to interpret what you see displayed on the
CLM screen.

NOTE: The inputs and outputs, as well as any values shown in the description of the parameters,
are intended as examples only.

CAUTION: When assigning outputs in parameter entry, take care to avoid duplicate assignment
of inputs and outputs, which can cause machine malfunctions.

4.4.1. Parameters for Axis 1
Parameters 0 to 39 apply only to Axis 1.

4.4.1.1. Parameter 00 - Feed Constant Axis 1

Feed Constant Al
POO 0001.0000

Feed Constant in input units per encoder
revolution.

The Feed Constant is the ratio of material movement per encoder revolution. The number
entered equals the distance the axis will travel per one revolution of the encoder.

The value in this parameter is entered in input units. Input units can be millimeters,
centimeters, meters, inches, degrees, etc.

NOTE: The input units used in the Feed Constant parameter must remain consistent
throughout the parameters and program.

The Feed Constant entry may be entered and displayed using four, or five, decimal places.
If the first digit in parameter 82 is a "2," then four decimal places are shown. If the first
digit in parameter 82 is a "3," then five decimal places are shown.
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The limits are:
Parameter 82 (first digit = 2) = 0000.1000 min., 1000.0000 max.
Parameter 82 (first digit = 3) = 000.01000 min., 100.00000 max.
Some of the common calculations of the Feed Constant are:
ball screw lead (units/rev)
Ball Screw =
gear ratio
pinion pitch diameter * pi
Rack and Pinion =
gear ratio
roll diameter * pi
Roll Feed Systems =
gear ratio
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4.4.1.2. Parameter 01 - Encoder Data Axis 1 (Incremental)

Encoder Data Al
P01 00 0000 0000

L Not used

Line counts per revolution

00 = Incremental encoder enabled

The CLM allows an incremental or absolute encoder to be used. When 00 is programmed
in the first two digits, the CLLM is set for an incremental encoder on axis 1. (See also
4.4.1.3)

The next four digits specify the number of line counts from the incremental encoder, per
revolution, which is used in several different computations related to positioning.

The last four digits are not used when an incremental encoder is enabled. In that case,
enter four zeros.

The information for this entry is provided on the motor data plate and/or the incremental
encoder itself.

The incremental encoder entry has the following limits:

0100 minimum
5000 maximum

Example:

Encoder Data Al
P01 00 1250 0000

. : :
| L————— 1250 Lines per revolution
|
|

Incremental encoder enabled
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4.4.1.3. Parameter 01 - Encoder Data Axis 1 (Absolute)

Encoder Data Al
P01 21 1024 0256

I .
L Number of revolutions

Resolution of encoder: In steps per 360
degrees revolution of encoder

L 12 = Single-turn absolute encoder with 12 bits
21 = Multi-turn absolute encoder with 21 bits
24 = Multi-turn absolute encoder with 24 bits

The CLM allows an incremental or absolute encoder to be used. This parameter specifies
the type of absolute encoder device used for Axis 1. (See also 4.4.1.2)

The first two digits select the type of absolute encoder being used with the CLM. The CLM
will accept three types of absolute encoders. These three types are 12 bit single-turn, 21 bit
multi-turn, and 24 bit multi-turn.

The next four digits specify the resolution of the absolute encoder. The resolution is the
number of pulses (bit count) per revolution of the encoder.

The last four digits specify the number of revolutions of the encoder for the entire set of
data. The number of revolutions is the maximum the absolute encoder will turn before it
either physically stops or causes an error by exceeding its range.

The resolution and the number of revolutions must be an even power of 2. The maximum
number for the resolution and the number of revolutions is 4096. The information for this
entry is provided on the encoder data plate.
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Example:

Encoder Data Al
P01 24 1024 1024

I .
L 1024 = Number of revolutions

— —
|

| 1024 = Resolution of encoder
I

|

24 = Multi-turn absolute encoder with 24 bits

4.4.1.4. Parameter 02 - Velocity Axis 1

Velocity Axis 1
P02 000050.00 10

—
L Jog Velocity: Percentage of max. velocity.

Max. velocity for axis 1 (Input Units/Sec).

The first eight digits specifies the maximum velocity for axis 1 in input units per second.
The input units are defined in parameter 00 (Feed Constant).

The maximum velocity depends on the Feed Constant (PO0) and Drive Input Sensitvity
(P03). The CLM will output a command voltage in the positive or negative direction, and
at a certain speed, depending on the desired direction and command voltage. The
maximum command voltage and the maximum RPM of the motor are defined in the Drive
Input Sensitivity parameter (P03). The velocity parameter does not have to be set to
maximum. If a slower RPM is desired, calculate the parameter for that RPM.

The last two digits specify the jog velocity for axis 1. The jog velocity is a percentage of
maximum velocity.

A formula for calculating maximum velocity:

Max. Velocity Max. RPM (P03) X Feed Constant (P00)
(Input Units/Sec.) =

60
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Example:

Drive Input Sensitivity (PO3) = 1500 RPM at 10V
Feed Constant (P00) = 3.1416 Input Units/Revolution
1500 RPM X 3.1416 Input Units/Rev.

Max. Velocity = = 78.54 Input Units/sec.
60

Velocity Axis 1
P03 000078.54 10

—
L— 10 = Jog Velocity (10% = 150 RPM)

78.54 = Max. Velocity (1500 RPM)

The velocity (axis 1) parameter entry is entered and displayed to two or three decimal
places, depending on the first digit in parameter 82. The limits are as follows:

Parameter 82 (first digit = 2) = 000000.10 min., 005000.00 max.

Parameter 82 (first digit = 3) 00000.100 min., 05000.000 max.
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4.4.1.5. Parameter 03 - Drive Input Sensitivity Axis 1

Drive Sensit. Al
P03 3000 10.0

Command voltage for maximum motor RPM.

Maximum motor RPM for the specified command
voltage.

This parameter defines the sensitivity of the motor RPM to the drive voltage for axis 1.

The first four digits specify the maximum RPM of the motor. When the command voltage
is at maximum, the motor will operate at this RPM. The entry range for maximum RPM
is:

0001 minimum
9999 maximum

The last three digits specify the command voltage for maximum RPM. The entry range for
command voltage is:

05.0 minimum
10.0 maximum

The information for this parameter can be found on the amplifier's personality module for
the drive system (motor, amplifier, etc.). Refer to the manual for the amplifier being used
(TDM, KDS, etc.). The CLM uses the differential command input of E1/E2, also found in
the manual for the specific drive system.

Example:

Drive Sensit. Al
P03 1500 10.0

—
L 10 Volts command

1500 maximum RPM
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When the CLM is commanded to operate at maximum RPM, the CLM outputs 10 volts
from connector X5-pin 5 (A1), referenced to connector X5-pin 6 (OV). The 10 volt output
will go to the E1/E2 input of the drive, causing the motor to operate at 1500 RPM.

4.4.1.6. Parameter 04 - Acceleration Axis 1

Accel. Rate Al
P04 00386.00

L Axis 1 accelerates and decelerates at this
specified rate (input unit per second 2),

The acceleration parameter defines the rate at which the drive can accelerate, from a zero holding
state to a desired speed. This parameter also defines rate at which the drive can decelerate, from a
desired speed to a zero holding state.

This parameter provides protection for the machinery, by limiting the amount of torque produced
during speed changes. The drive system must be capable of accelerating at the rate specified here,
or an error message occurs during the speed change.

The parameter value is specified in input units/ second” (units/second/second).

Example:

To program the machine in the force of 1G, assuming your input units are programmed in inches:
1G = 32.160 feet/second?

Convert to inches, (input units, inches used in this example)

32.160 X 12 = 385.92 inches/second?

Accel. Rate Al
P04  0385.92

385.92 inches/second 2
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The number of decimal places, two or three, in the acceleration rate parameter entry is set in the
first digit of parameter 82.

4.4.1.7. Parameter 05 - Position Gain, Axis 1

Position Gain Al
P05 1.000 1.000

L Position Gain Factor for Deceleration

Position Gain Factor for Acceleration

This parameter specifies the position gain of the closed loop positioning control. The proper
setting of the position loop gain is essential for the optimum performance of the drive system.

The position gain, axis 1, parameter has the following limits:

minimum 0.500
maximum 1.999

Position Gain is expressed in terms of commanded velocity per .001 units of position error. The
position control commands a given velocity (input units/second) per each thousandth (input unit) of
position error detected by the control.

There is no established setting for this parameter, because of the many variables that influence the
proper gain, such as load interia, friction, motor dynamics and velocity.

However, it is recommended that the user begin with a small number and increase the numeric
entry until optimum performance is achieved. The higher the gain the smaller the following error.
Position Gain is tuned to achieve the desired performance, without system overshoot or
oscillation. Refer to chapter 6, Installation, for more information on tuning the position gain.
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A position loop gain setting that is too low results in sluggish operation. Too high a setting
causes the system to oscillate.

WARNING: If the gain is set excessively high, the motor could begin oscillating when
power is applied. This condition could result in damage to the machine and/or personal

injury.

NOTE: Before setting the position gain, make sure the acceleration rate is set correctly for
the particular application. Refer to Parameter 04

4.4.1.8. Parameter 06 - Direction, Axis 1

Direction Axis 1
P06 000

TTT

L— 0 = Motor direction remains unchanged.
1 = Motor direction is reversed.

L—— 0 = Measuring wheel encoder direction
remains unchanged.
1 = Measuring wheel encoder direction is
reversed.

0 = Analog output polarity remains
unchanged.
1 = Analog output polarity is reversed.

The direction parameter allows changing the axis 1 direction of rotation, eliminating the
need to make wiring changes for direction and polarity.

WARNING: Drive Runaway conditions can occur if the phase relationship between motor
direction and the analog output polarity is incorrect. This incorrect phase relationship may
result in unexpected motor direction movement, which could result in machine damage
and/or physical injury.

To avoid this condition, disconnect the load from the motor when powering up the system.
The load can be reconnected once the motor operation and direction are verified.

When a CLLM system is powered up, a "Drive Runaway A1" error may occur. The "Drive
Runaway A1" error may mean the analog output polarity or the motor encoder are going in
opposite directions.
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The error may be corrected by changing the condition of the analog output polarity. If the
"Drive Runaway A1" error still occurs, consult Diagnostics, chapter 8.

When the CLM system is powered up, the motor may rotate opposite to the desired
direction. To correct the problem, change the condition of the motor encoder direction.

The motor should then operate in the proper direction.

4.4.1.9. Parameter 07 - Position Tolerance, Axis 1

Position Tol. Al
PO7 15 0000.05

L Position tolerance (input units) to two or
three decimal places.

Auxiliary Output to be turned on when axis 1 is
synchronized with the material, or axis is in
Position.

The position tolerance parameter defines the position window within which the CLM will
consider axis 1 synchronized with the material or in position. Adjusting the position
tolerance tells the CLM when to read the next command line. Meaning, when axis 1
synchronizes with the material and the synchronization between the axis and the material
reached the position tolerance window, the CLM will then read the next program command
line.

The first two digits specify the auxiliary output number that turns on when either of these
two conditions occur. This output can be used to turn on a light, buzzer, etc.

NOTE: The auxiliary output number is assigned by the machine builder. This output can
only be used for the (Axis 1) Position Tolerance parameter and may not be used in any
other parameters.
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Any auxiliary output that is assigned in parameter should only be used for that parameter,
and should not be used in the CLM program or in any other parameter, as problems will
result. Using the same output for Axis 1 as for Axis 2 will cause serious problems.

The next six digits specify the desired position tolerance window. This window is
sometimes called the switching threshold, and is entered in input units.

Example:

Position Tol. Al
PO7 15 0000.05

—

L .05 input units

Auxiliary output 15

When axis 1 is within .05 input units of commanded position, auxiliary output 15 will turn
on.

The position tolerance parameter entry is to two or three decimal places, depending on the
first digit in parameter 82.

4.4.1.10. Parameter 08 - Homing Setup, Axis 1

PO8

Homing Setup Al

000

T
| L— Search velocity in percentage of maximum

|  velocity (Home Command Input Only).

L 0 = Homing by jogging reverse
1 = Homing by the homing command input.
2 = Homing by jogging forward or reverse.

The Homing Setup parameter defines the type of homing routine and the speed of the
homing motion. Axis 1 must be homed before switching from Manual mode to Automatic
mode. For absolute positioning of axis #1 with an incremental encoder, a homing routine
is necessary to establish a reference point. Axis #1 can be homed one of three ways, as
selected in Homing Setup, parameter 08.
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Homing by jogging in the reverse direction:

When the first digit is a zero, the homing routine is completed by jogging axis 1 in the reverse
direction towards the home switch. When the switch is reached, axis 1 stops and the position is
set to zero. If the homing offset parameter (P09) is programmed, axis 1 is jogged in the reverse
direction, at jog velocity, to the offset distance. The axis then stops, and the "Home Established"
and the "At Home" outputs (Homing Setup P10) turn on.

Homing by the home command input:
When the first digit is a one, the homing routine is initiated by pressing a button wired to an

auxiliary input. This auxiliary input is assigned by the machine builder in the Homing Setup Axis
1, parameter (P10). When it is applied, axis 1 will run the following homing routine.

MARKER PULSE ~__ 4

V3

NT . )/

Figure 4.1 Homing Routine
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1. When the Homing Command Input is issued (in Manual mode) the axis moves toward the
home switch at the home velocity V1, set in the Homing Setup, parameter 08, unless axis 1
is already on the switch.

2. When the home switch closes, axis 1 will decelerate to a stop, reversing direction and
moving off the switch at 25 percent of the home velocity V2, until the switch opens.

3. The axis then moves toward the switch at velocity V3 (5000 pulses/sec) until the CLM
senses closure of the home switch and the next occurrence of the marker pulse.

NOTE: When the home switch closes, the home switch must remain closed until the marker pulse
has occurred. If the home switch opens or no marker pulse occurs within one revolution, the error
"No Marker Pulse 1" will occur. The home switch cam must be at least as long as the reverse
travel distance from the home switch.

4. When the marker pulse is sensed, the axis decelerates to a stop, then returns towards the
marker pulse at velocity V4 (500 pulses/sec). The CLM records the next occurrence of the
marker pulse as the reference position (a) and ramps to a stop (b) where it will remain until
the next command.

5. At that point (b) the "Home Established" and "At Home" outputs (Homing Setup A1, P10)
turn on, indicating that axis 1 homing is complete.

NOTES: Afier axis 1 has been homed, and if the homing offset parameter (P09) is programmed,
axis 1 will travel in the reverse direction at maximum velocity to the offset distance. The axis then
stops and the "Home Established" and the "At Home" output (Homing Setup Al, P10) turn on.

If the Home Switch Closure is within 1/16 of a motor revolution, with respect to the marker pulse,
the CLM will not complete the homing procedure and will issue the error "Marker Pulse 1 ?". As
a rule of thumb, the Home Switch should be moved a distance of about 1/3 of the axis 1 feed
constant.

Homing by jogging forward or reverse:

When the first digit is a two, the homing procedure can be completed by jogging axis 1 in the
reverse direction towards the home switch. When the home switch is reached, axis 1 will stop and
the position is set to zero. If the homing offset parameter (P09) is programmed, axis 1 is jogged
in the reverse direction, at jog velocity to the offset distance. The axis then stops and the "Home
Established" and "At Home" outputs (Homing Setup A1, P10) turn on.
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Homing can also be accomplished by jogging axis 1 in the forward direction. When the
home switch is applied, jogging axis 1 forward off the home switch will result in homing
the axis. If the homing offset parameter (P09) is programmed, the offset distance is set as
the absolute position and the "Home Established" and "At Home" outputs (Homing Setup
A1 P10) will turn on.

4.4.1.11. Parameter 09 - Homing Offset Axis 1

Homing Offset Al
P09 00000.00

Homing offset distance in input units (only in
the reverse direction)

In many cases, some position other than the home position, such as the center-line of the
slide, is used as the reference position. This parameter defines the distance from the home
switch that you want to use as the reference position. When the home switch is reached,
axis 1 travels in the reverse direction to this homing offset distance.

The homing offset distance accepts two or three decimal places, depending on the first digit
in parameter 82.

4.4.1.12. Parameter 10 - Homing Setup Input/Output, Axis 1

Hom Setup 1/0 Al
P10 010503

|
|
]

L Auxiliary output number to be used for the
"Home Established" output.

Auxiliary input number to be used for homing
command input.

Auxiliary output number to be used for the
"At Home" output.
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This parameter specifies an auxiliary input and two auxiliary outputs used for the homing
routine.

The first two digits specify an auxiliary output that will turn on after axis 1 is homed. This
output will turn off when axis moves away from the home position. When the axis returns
back to home the output will turn on again. This auxiliary output is assigned by the
machine builder. If 00 is entered, the "At Home" output is not used.

The next two digits specify an auxiliary input to perform the homing routine. The homing-
by-home-command input is selected in parameter 08, Homing Setup. This auxiliary input
is defined by the machine builder. If 00 is entered, the home command input is not used.
If the homing by home command input is selected in parameter 08 and auxiliary input is
not selected, the error "Invalid Input Homing Setup I/0 A1" will occur. If absolute
encoders are used, axis 1 must be on the home switch before changing from Manual to
Automatic mode.

The last two digits specify an auxiliary output that will turn on when home is established.

The "Home Established" output will remain on until an error occurs or the CLM power is
turned off. If 00 is entered, the "Home Established" output is not used.

4.4.1.13. Parameter 11 - Minimum Travel Limit, Axis 1

Min Travel Al
P11 -000000.00

|
L Minimum travel limit in input units.

This parameter specifies the travel limit value in the negative direction, with reference to
the home switch. The limit is effective only after axis 1 has been homed.

In the manual mode, the corresponding jog key is disabled when this position has been
reached. If, in the Automatic mode, the commanded position is smaller than this limit
value, the following error message will be displayed "Error Minimum Travel Limit 1".

The travel limit value is measured from the home switch, and is not added to, or subtracted
from, the offset distance.

The minimum travel limit entry accepts two or three decimal places, depending on the first
digit in parameter 82.
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4.4.1.14. Parameter 12 - Maximum Travel Limit, Axis 1

Max Travel Al
P12 +000000.00

Maximum travel limit in input units.

This parameter specifies the travel limit value in the positive direction, in reference to the
home switch. The limit is effective only after the axis 1 has been homed.

In the Manual mode, the corresponding jog input is disabled when this position has been
reached. If, in the automatic mode, the commanded position is smaller than this limit

value, the message "Error Maximum Travel Limit 1" is displayed.

The travel limit value is measured from the home switch, and is not added to, or subtracted
from, the offset distance.

The maximum travel limit accepts two or three decimal places, depending on the first digit
in parameter 82.

4.4.1.15. Parameter 13 - Position Presignal, Axis 1

Pos Presignal A1
P13 00 00 0000.0

Measuring wheel distance in input units

|
]

L Timein 0.1 seconds (0.1-9.9 in 0.1 increments)

Auxiliary output to be turned on
(00 = not activated)

The Position Presignal feature is used to turn on an auxiliary output at a specified
measuring wheel distance.
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The first two digits specify an auxiliary output to be turned on. This output will turn on
after the position presignal distance is reached.

The next two digits specify the amount of time the auxiliary output will remain on. The
output remains on until the carriage begins to decelerate and return to the home position.

The last four digits specify the measuring wheel distance in input units. The auxiliary
output turns on after this distance has been measured.

NOTE: The distance entered in this parameter is relative to the measuring wheel distance.
The auxiliary output will turn on when the measuring wheel distance has reached this
position.

The position presignal distance parameter entry is to one or two decimal places, depending
on the first digit in parameter 82. If the first digit in parameter 82 is a two then, one
decimal place is shown. If the first digit in parameter 82 is a three, then two decimal
places are shown.

Example:

Pos Presignal A1
P13 17 01 0025.0

Auxiliary output #17 turns on for 0.1 seconds after the measuring wheel distance has
reached 25 input units.

4.4.1.16. Parameter 14 - Monitoring, Axis 1

P14

Monitoring Al

000

1]
| L NotUsed
|

L— Not Used

0 = Position Feedback Monitoring On
1 = Position Feedback Monitoring Off
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This parameter turns the monitoring of the motor's position feedback on or off. The first
digit must always be set to zero, so that the CLM continuously monitors the motor for
drive runaway and excessive position lag conditions.

WARNING: The first digit MUST BE SET TO ZERO to prevent physical injury to
personnel and/or machine damage.

The "Drive Runaway" error occurs if the actual position of the encoder exceeds the
expected position by 10%. The "Excessive Pos Lag" error occurs if the actual position of
the encoder is less than the position expected by 10%.

Refer to chapter 8, Diagnostics for more information about Drive Runaway and Excessive

Position Lag errors and how to solve them.

4.4.1.17. Parameter 15 - Immediate Stop, Axis 1

Immediate Stop 1
P15 000 00000.00

L Maximum Stroke Limit in input units (I1U)

Starting Block Number

This parameter specifies how the carriage will stop during a synchronized movement. This
parameter works with the Immediate Stop input (Connector X3, Pin 5). When +24V is
applied to the Immediate Stop input, the CLM program is immediately interrupted and
another program is processed. The first three digits are the starting block number for the
Immediate Stop program, which can be used to quickly remove tooling from the material.
This program must be terminated with a EOS command (refer to chapter 5).

As long as the Immediate Stop program is being processed, the carriage will remain
synchronized with the material. When the Immediate Stop program is completed, the
carriage will ramp immediately to zero volts, turn all outputs off, and issue an "Immediate
Stop" error on the CLM display.

The last five digits are the maximum stroke limit. This limit is programmed in input units
(IU). This maximum stroke limit is equal to the Minimum Stroke distance the carriage
travels subtracted from the Max. Travel value in parameter 12. If a maximum stroke limit
distance is programmed and that distance is exceeded, a "Maximum Stroke" error is

REV. B, 9/92 PARAMETERS 4-23



IA 74786
CLM-01.3-M INDRARIAL

displayed and the carriage is immediately stopped.
If all zeros are entered, the maximum stroke limit is not enabled.

If a starting block number and maximum stroke limit are entered, the Immediate Stop
program is processed whenever the maximum stroke is exceeded. When the Immediate
Stop program is complete, the carriage will ramp immediately to zero volts, turn all outputs
off, and issue a "Maximum Stroke" error on the CLM display.

If no starting block number and no maximum stroke limit is programmed and the
Immediate Stop input is applied, the carriage will immediately ramp to zero volts, turn all
outputs off, and issue an "Immediate Stop" error on the CLM display.

The maximum stroke limit parameter entry accepts two or three decimal places, depending

on the first digit in parameter 82.

4.4.1.18. Parameter 16 - Cut Width, Axis 1

Cut Width Al
P16 00.00

Cut width in input units

If the material is sawed, the actual part length is shortened by the width of the saw cut.
Loss of material length may also occur when the material is sheared. In order to obtain the
correct part length, the saw width is added to the part length in the commands LML and
LMD. The cut width is not processed in the LMR command.

The cut width parameter entry accepts two or three decimal places, depending on the first
digit in parameter 82.

4-24 PARAMETERS REV. B, 9/92



IA 74786
INDRARIAL CLM-01.3-M

4.4.1.19. Parameter 17 - Second Position Gain, Axis 1

Knee Point Al
P17 00.00 00.00

L Second Position Gain in input units

Knee Point Distance in input units (IU)

This parameter is used to reduce the synchronization time between the carriage and the
material. The position gain parameter (PO5) can be increased before actually achieving
synchronization. The second position gain is useful when short parts are being produced
and minimum carriage travel is desired. This second position is also referred to as the
"knee point."

The first four digits specify the knee point distance. During the beginning of
synchronization, the following error will be larger than the knee point distance and the
Position gain P05 will be in effect. When the following error becomes less than knee point
distance, the second position gain takes effect for the remaining portion of the synchronized
move.

If four zeros are entered for the knee point distance, this parameter is turned off.

The knee point parameter entry accepts two or three decimal places, depending on the first
digit in parameter 82.

4.4.1.20. Parameter 18 - Material Speed, Axis 1

Material Speed
P18 000.0

L Voltage at Maximum Material Speed

|

L 0 = Voltage Output Disabled.
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1 = Voltage Output for Material Speed Enabled.
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This parameter makes it possible for an external device to be connected to the CLM, for
the purpose of indicating the material line speed. The device receives a voltage output
from the CLM.

The first parameter digit enables the voltage output to the material speed function. The
voltage output comes from analog output A2 (connector X5, pin 8), referenced to zero
volts (connector X35, pin 9).

The last three digits specify the voltage at maximum material speed. The voltage value is
then scaled according to the material speed. This function is enabled in automatic mode
only.

CAUTION: The Material Speed parameter (P18) can only be used in single axis
applications. If the CLM-LM is used as a two-axis control the Material Speed parameter
(P18) cannot be used, because the second axis uses the analog output A2. If the Material
Speed parameter (P18) and the second axis are enabled, an "Invalid Input Material Speed”
error will occur.

4.4.1.21. Parameter 19 - Test Mode, Axis 1

P19

Testmode Al

0

]

0 = Automatic mode
L 1 = Test mode on

This parameter allows the Automatic mode to be simulated by selecting the Test mode
function. The Test mode is selected when a "1" is entered. Test mode simulates the
operation of the flying cutoff carriage, using the values in the system parameters and
program blocks to simulate the cutoff operation. In Test mode, material feed is simulated
by the internal clock generator of the CLM.

To test the system, Test mode must be enabled and the carriage must be homed. The
system is then switched into Automatic mode at the user panel.

Press the up-arrow key on the CLM keypad until the Material Speed screen appears.

Material Speed
+00000000
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The material speed can be simulated by pressing the "+ " (plus) or (minus) key to increase or
decrease the material speed. The material speed will increase to the velocity programmed in the
Velocity Axis 1 parameter (P0O2). The material speed number is programmed in input units per
second (IU/s).

The velocity of the material can be set to zero immediately by pressing the CL clear key.

If a zero is entered for this parameter, the CLM will operate in Automatic mode.

4.4.1.22. Parameter 20 - Manual Cut Vector, Axis 1

Man. Cut-Vector
P20 000

[

Starting Block Number for a Manual Cut Program

The Manual Cut-Vector program is used to cycle the shear or saw in Manual mode, and should be
separate from the Automatic program. This parameter specifies a starting block number for the
Manual Cut-Vector program which will process only in Manual mode. The program starts
running when +24 volts is applied to the Crop Cut input; the program must end with an RTS
command.

4.4.1.23. Parameter 21 - Length Correction, Axis 1

Length Corr. Al
P21 000

ul

| L—00 = Length Correction Disabled
| 01 = Length Correction Enabled

|

L— 0 = Index Length Disabled
1 = Index Length Enabled

This parameter allows two functions to occur, index length and length correction. The length
correction parameter applies to the LML command only.
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NOTE: For this parameter to operate properly, the Length Measurement must be enabled, using
the FUN command in the user program.

The first digit enables the index length. When the CLM is powered up, with Manual mode
selected and index length enabled, the material that has been passed under the measuring wheel is
subtracted from the part length in the LML command to be processed. If the index length is
disabled, the material that has passed under the measuring wheel is not subtracted from the LML
command. If the material that passed under the measuring wheel is greater than the part length in
the LML command, the "Error Index Length" error occurs. This error will occur when switching
from Manual to Automatic mode.

Example:
Position Lag L S 1A+000080.00
Display Screen 012 2 +000000.00

For this example, 20 inches of material has passed under the measuring wheel. The part length in
the LML command is 100 inches. The carriage is homed and Automatic mode is selected. When
switching from Manual to Automatic mode, the distance traveled under the measuring wheel is
subtracted from the LML command. The position lag screen displays 80 inches of part length left
to travel before the carriage will synchronize and process the part.

The last two digits are for the length correction feature. If length correction is enabled, the
current part length in the LML command can be changed at any time. The part length can be
changed by typing the new part length, in the current LML command block being processed, via
the keypad of the CLM. Also, the new part length can be transmitted to the current LML
command block in the CLM, via the serial communication port.

If the new part length is greater than the current part length being processed, then the difference
between the new part length and the current part length is added to the current part length being
processed.

Example:

The current part length in the LML command is 100 inches, but 50 inches has already passed
through the measuring wheel.
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Position Lag L S 1A+000050.00
Display Screen 012 2 +000000.00

Measuring Wheel Length
Remaining To Be Traveled = 50 inches

If the new part length entered is 300 inches, then the new part length subtracted from the current
part length of 100 inches is 200 inches. 200 inches is immediately added to the measuring wheel
length remaining to be traveled. The measuring wheel length remaining to be traveled is 250
inches (shown below).

Position Lag L S 1A+000250.00
Display Screen 012 2 +000000.00

Measuring Wheel Length
Remaining To Be Traveled = 250 inches

If the new part length is less than the current part length being processed, then current part length
will be processed. The new part length is processed after the current part length is processed. If
the length correction is disabled, the part length entered will be processed the next time the LML
is read in the CLM.

NOTE: When the length correction and the index length are used, the FUN command with length
measurement enabled with Status 30 can be used to view this information. For more information,
refer to the FUN command in chapter 4, and Status 30 in chapter 7.
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4.4.1.24. Parameter 22 - Special Function 1, Axis 1

Spec. Func. 1 Al
P22 00 00 00 00

— i_ —
| L Meter Pulse Output

L Repeat Last Part Output

Repeat Last Part Input

Crop Cut Output

This parameter has four special functions for axis 1 only. The four special functions are crop cut
output, repeat last part input, repeat last part output, and the meter pulse output.
These inputs and outputs are assigned by the machine builder.

NOTE: Zeros must be entered for any output that will not be used.

The first two digits specify an auxiliary output to be turned on when the crop cut system input
(CLM connector X3, pin 11) is turned on. Also, if the crop cut parameter (parameter 23) is
enabled, this auxiliary output will also turn on. This output remains on until the carriage begins to
decelerate and return to the home position. The auxiliary output is used to tell the operator that
this is a bad part. When the STZ command is used as the part counter and the crop cut input is
activated (either by system input or parameter), the part counter will not advance.

The second pair of digits specifies an auxiliary input to be used to repeat the last part processed.
When the repeat last part input is applied, the last part length read by the CLM will be processed.

The third pair of digits specify an auxiliary output to be used as the repeat last part output. This
output will turn on when the "repeat last part" length input is applied. The repeat last part output
remains on until the carriage begins to decelerate and return to the home position. When the STZ
command is used as the part counter and the repeat last part input is activated, the part counter will
not advance.

The last two digits specify an auxiliary output to be turned on after one meter of material has
passed the measuring wheel. The meter pulse output is a 100-millisecond pulse which occurs for
each meter of material that passes under the measuring wheel. This function is only enabled in
Automatic mode.
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4.4.1.25. Parameter 23 - Crop Cut, Axis 1

Cropcut Al
P23 00 0 0000.00

Crop Cut Distance in input units

- 1

L 0= No Crop Cut (When switching from Manual to
Automatic mode)
1 = Crop Cut (When switching from Manual to
Automatic mode)

Crop Cut Input (Auxiliary input)

This parameter specifies an auxiliary input used to initiate a crop cut. The crop cut parameter is
valid for Automatic and Test modes only. This auxiliary input is selected by the machine builder.
The crop cut parameter performs the same function as the crop cut system input (CLM connector
X3, pin 11), with the addition of some special features which are described below. Refer to
chapter 3 for more information about the crop cut system input.

The first two digits specify the auxiliary input to be used to perform the crop cut function. When
this crop cut input is turned on, the crop cut distance stored in this parameter will be measured by
the measuring wheel. When that distance (entered in the last six digits) is reached, the carriage
will synchronize and cut the material.

The crop cut distance accepts two or three decimal places, depending on the first digit in
parameter 82.

NOTE: The crop cut is initiated by a low-to-high transition at the crop cut input. The carriage
must be at the home position to perform the crop cut. The crop cut input is ignored if input is
initiated after the carriage has begun to process a part.

The single digit specifies whether a crop cut will or will not be initiated when switching from
Manual to Automatic mode.
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4.4.1.26. Parameter 24 - Reversing Hold, Axis 1

Reversing hold
P24 00 0 00000.0

L Carriage Position in input units
(Currently being developed)

|

L Reversing Hold Input Transition
(Currently being developed)

Reversing Hold Input

This parameter specifies an auxiliary input to be used to perform a reversing hold. The reversing
hold parameter commands the carriage to decelerate to a stop and wait for an input to return home.
The reversing hold input is an auxiliary input, selected by the machine builder.

The first two digits specify the auxiliary input used for the reversing hold input. When the
carriage synchronizes and processes a part, the CLM program will return to a EOS (End Of
Synchronization) command. When the EOS command is read by the CLM, the status of the
reversing hold input is checked. If the reversing hold input is on, the carriage will return to home
immediately.

If the reversing hold input is off, the carriage will decelerate to a stop and wait for a high to low
transition at the reversing hold input. When the reversing hold input is applied, the carriage
returns to the home position. Refer to chapter 5 for more information about the EOS command.

WARNING: The carriage must always return to the home position. If the reversing hold input is
on too long, the CLM will cause the carriage, to process another part without returning to the
home position. This might damage the carriage or machine. The customer should make sure the
maximum and minimum overtravel limit switches are install and work properly.

The reversing hold input transition and the reversing hold distance are currently being developed.
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4.4.1.27. Parameter 25 - Tail Out, Axis 1

Restende Al
P25 00 00 00 00

o i_ —
| L Remainder > Maximum Part Length Output
| (LML command in program block 981)
L Remainder < Maximum Part Length Output
(LML command in program block 981)

Remainder < Minimum Part Length Output
(LML command in program block 982)

Tail Out Input

NOTE: The following description is informational only. The parameter is currently under
development. Consult Indramat Applications Engineering for additional information on the status
of this parameter.

The "Restende" (remainder) parameter is used to process the remaining material in the machine
when the material coil runs out. The tail out input is acknowledged by a high-to-low transition.
When the tail out is acknowledged, the CLM will evaluate the material still in the machine and
select how it will be processed. The CLM will turn on auxiliary outputs, specified in this
parameter, to let the operator know how much material is left. The tail out input is supported with
the LMD and LML command only.

Setting Up The Tail Out Parameter:

1. The distance is measured between the tail out input and the home position of the carriage.
This distance is entered in an LML command in block 980.

2. The maximum length the machine can process must be entered in an LML command in
block 981.

3. The minimum length the machine can process must be entered in an LML command in
block 982.

If there is a high-to-low transition on the end of material input, the CLM determines how much
material is left and decides if the part length can be processed. If the part length can be processed,
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the minimum and maximum lengths are ignored and the part length is processed properly.

If the part length cannot be properly processed, the remaining material length will be processed
into parts. These part lengths are determined by taking the minimum length divided by two. Once
the remaining material is processed, an internal cut inhibit is initiated. The operator will then
begin the next material to be processed by pressing the crop cut system input (CLM connector X3,
Pin 11) or the crop cut auxiliary input. The crop cut auxiliary input is defined in parameter 23.

4.4.1.28. Parameter 26 - Special Function 2, Axis 1

Spec. Func. 2 Al
P26 0 01.000 00

- 1

|
L Start At Program Block 000 Input

Material Speed Multiplication Factor

Type of Length Overall Display
0 = Production Length
1 = Material Length

This parameter specifies a multiplication factor for the material speed display screen, and the
auxiliary input to be used for starting the CLM user program over from block 000.

The first digit determines how the Length Overall that has passed under the measuring wheel will
be displayed. If Production Length display is enabled and the Cut Inhibit input is pressed in
Automatic mode, then the material under the measuring wheel is not added to the Length Overall
display.
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If the Material Length display is enabled and is used in Manual or Automatic mode, then the
material passing under the measuring wheel is alway counted and displayed on the Length Overall
display, even if the Cut Inhibit input (button) is pressed.

The next five digits specify a multiplication factor for the material speed display screen. The
velocity parameter is entered in input units/second. The material speed screen is also in input
units/second. However, it is sometimes desirable to have the material speed display screen shown
in different input units/second.

For example, if the parameters are entered in inches and the machine builder would like to have
the material speed displayed in feet per minute, a multiplication factor of 05.000 would be entered,
as shown below.

input units (inches) 1ft 60 sec.
= X —— =5.000 ft/min.

sec. 12 inches 1 min.

If a multiplication factor of 01.000 is entered, the material speed display screen is shown in input
units/sec. The input units are specified by the machine builder when parameters are entered.

The last two digits specify an auxiliary input to be used to start the CLM program block 000 when
switching from Manual to Automatic mode. This auxiliary input is specified by the machine
builder. This function is disable by entering 00 in these digits.

If 00 is entered or the auxiliary input is off, the CLM program will start at the last part length
command (LMD, LML, LMR) that was previously being processed.

If an auxiliary input is entered and this auxiliary input is on, then the CLM program will start at
block 000 when switching from Manual to Automatic mode.
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4.4.1.29. Parameter 38 - Measuring Wheel Feed Constant, Axis 1

Feed Constant Al
P38 0060.0000

R Feed constant of the measuring wheel in input
units (1V)

The feed constant for the measuring wheel specifies the length of material which will pass through
in one revolution of the measuring wheel, based on the diameter of the measuring wheel.

To calculate the measuring wheel feed constant:

Diam of Measuring Wheel * pi
Measuring Wheel Feed Constant =

gear ratio, if any

This must be specified in the same input units that were selected for the feed constant (parameter
00) for Axis 1.

The measuring wheel feed constant entry is to four or five decimal places, depending on the first
digit in parameter 82. If the first digit in parameter 82 is a two, then four decimal places are
shown. If the first digit in parameter 82 is a three, then five decimal places are shown. The limits
are:

0000.1000 min., 1000.0000 max.
000.01000 min., 100.00000 max.

Parameter 82 (first digit = 2)
Parameter 82 (first digit = 3)

REV. B, 9/92 PARAMETERS 4-31



IA 74786
CLM-01.3-M INDRARIAL

4.4.1.30. Parameter 39 - Measuring Wheel Encoder Lines, Axis 1

Enc Lines/Rev MW
P39 6 2500

17 . :
| L— Incremental encoder lines/rev of the measuring

wheel.

L Measuring wheel averaging function

averaging function disabled.
average every 2 msec.
average every 4 msec.
average every 8 msec.
average every 16 msec
average every 32 msec.
average every 64 msec.
average every 128 msec.
average every 256 msec.
average every 512 msec.

OO AWNR—O
Il

The first digit is for measuring wheel averaging function, which is used to smooth the measuring
wheel encoder pulses. If the material is moving at an uneven rate, this function will make the
carriage move evenly during synchronized movement.

The last four digits are for the measuring wheel encoder lines per revolution. The measuring
wheel must use an incremental encoder.

The measuring wheel encoder limits are:

minimum 100
maximum 5000
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4.4.2. Parameters for Axis 2

4.4.2.1. Parameter 40 - Feed Constant, Axis 2

Feed Constant A2
P40 0 0010.0000

Feed constant in input units per encoder

revolution

0 = Axis 2 is disabled
1 = Axis 2 synchronous axis
2 = Axis 2 tooling axis

This parameter specifies the feed constant for axis 2, and selects the type of application for the
axis.

The first digit determines the type of application.

If a 1 is entered, axis 2 will be synchronized with axis 1. When the carriage or flying cutoff
device has too much inertia for one axis, axis 2 can be synchronized with axis 1 to drive the
carriage. Also, the ability to have two axes synchronized might reduce the need for some
mechanical interlocking. If axis 2 is used as a synchronized axis, parameter 58 Synchronization
Difference must be programmed.

If Axis 2 is used as the synchronous axis, the feed constants for Axis 1 and Axis 2 have to be
identical. Otherwise, the message "Invalid Input" appears. Consult an Indramat Application
Engineer for additional information.

If a 2 is entered, axis 2 is a tooling axis. The function of the tooling axis depends on CLM
program, written by the machine builder. The tooling axis has several different CLM commands
that it can use. Refer to chapter 5 for more information on the CLM commands for the tooling
axis (Axis 2 Commands Only).

If a zero is entered, axis 2 is disabled.
The next eight digits are for the Feed Constant, which is the ratio of material movement per

encoder revolution. The number entered equals the distance the axis will travel per one revolution
of the encoder.
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The value entered in this parameter is in input units. These input units can be mm, cm, m, inch,
degree, etc.

NOTE: The input units used in the feed constant parameter must remain consistent throughout the
axis 2 parameters and program.

The feed constant entry accepts four or five decimal places, depending on the first digit in
parameter 82. If the first digit in parameter 82 is a two, then four decimal places are shown. If
the first digit in parameter 82 is a three, then five decimal places are shown.

First digit = 2 = 0000.1000 min., 1000.0000 max.
First digit = 3 = 000.01000 min., 100.00000 max.

Some of the common formulas for calculating the feed constant
parameter are:

ball screw lead (units/rev)
Ball Screw =

gear ratio

pinion pitch diameter * pi

Rack and Pinion =
gear ratio

roll diameter * pi
Roll Feed =

gear ratio
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4.4.2.2. Parameter 41 - Encoder Data, Axis 2 (Incremental)

Encoder Data A2
P41 00 0000 0000

L Not used

Lines counts per revolution

00 = Incremental encoder enabled

This parameter specifies the type of encoder device used for axis 2. The CLM works with
incremental or absolute encoders.

When 00 is programmed in the first two digits, the CLM is set for an incremental encoder on axis
2.

The next four digits specify the number of line counts from the incremental encoder, per encoder
revolution. This data is used in several computations that affect positioning.

The last four digits are not used when incremental encoders are enabled.

The information for this entry is provided on the motor data plate or the incremental encoder
mounted on the rear of the servo motor.

CAUTION: If Axis 2 is used as the synchronous axis, the encoder value for Axis 1 and Axis 2
must be identical. The encoder value stored is not monitored and there is no error message for a
condition where the values are no longer identical.

The incremental encoder entry range is:

minimum 0100
maximum 5000
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Example:

Encoder Data A2
P41 00 1250 0000

. : :
| L—————— 1250 Lines per revolution
|
|

Incremental encoder enabled

4.4.2.3. Parameter 41 - Encoder Data, Axis 2 (Absolute)

Encoder Data A2
P41 21 1024 0256

I .
L Number of revolutions

Resolution of encoder: No. of steps per 360
degrees revolution of encoder

12 = Single-turn absolute encoder with 12 bits
21 = Multi-turn absolute encoder with 21 bits
24 = Multi-turn absolute encoder with 24 bits

The first two digits specify one of three types of absolute encoder that can be used with the CLM.
If an incremental type is used, refer to Parameter 40.

The next four digits specify the resolution of the absolute encoder. Resolution is the number of
pulses (bit count) per revolution of the encoder.

The last four digits specify the number of revolutions of the encoder for the entire set of data. The
number of revolutions is the maximum the absolute encoder will turn before it either physically
stops or causes an error by exceeding its range.

The resolution and the number of revolutions must be an even power of 2. The maximum number
for the resolution and the number of revolutions is 4096. The information for this entry is found
on the encoder data plate.

CAUTION: If Axis 2 is used as the synchronous axis, the encoder value for Axis 1 and Axis 2
must be identical. These values are not monitored during operation and there is no error message
that will appear for the condition. In other words, no comparison is made,; improper operation
may result but there will be no error message.
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4.4.2.4. Parameter 42 - Velocity, Axis 2

Velocity Axis 2
P42 000050.00 10

—
L— Jog Velocity: Percentage of maximum velocity.

Maximum velocity for axis 2 (Input Units/Sec).

The first eight digits specify the maximum velocity for axis 2 in input units per second. The input
units are defined in parameter 40 (Feed Constant).

The maximum velocity depends on the Feed Constant (P40) and Drive Input Sensitvity (P43). The
CLM will output a command voltage in the positive or negative direction, depending on the
desired direction. Depending on the command voltage, the motor will

operate at a certain speed. The maximum command voltage and the maximum RPM of the motor
are defined in the Drive Input Sensitivity parameter (P43). The velocity parameter does not have
to be set to maximum. If a slower RPM is desired, calculate the parameter for that RPM.

The last two digits specify the jog velocity for axis 2. The jog velocity is a percentage of
maximum velocity.

A formula for calculating maximum velocity:

Max. Velocity Max. RPM (P43) X Feed Constant (P40)
(Input Units/Sec.) =

60

The velocity axis 2 parameter entry accepts two or three decimal places, depending on the first
digit in parameter 82. The limits are:

First digit = 2 = 000000.10 min., 005000.00 max.
First digit = 3 = 00000.100 min., 05000.000 max.

NOTE: If axis 2 is used as the synchronous axis, the maximum velocity for axis 1 and axis 2 must
be identical. If not, the error message "Invalid Input" appears.
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4.4.2.5. Parameter 43 - Drive Input Sensitivity, Axis 2

Drive Sensit. A2
P43 3000 10.0

Command voltage for maximum motor RPM.
Maximum motor RPM for the specified command
voltage.

This parameter defines the sensitivity of the motor RPM to the drive voltage for axis 2.

The first four digits specify the maximum RPM of the motor. When the command voltage is at
maximum, the motor will operate at this RPM. The entry range for maximum RPM is:

minimum 0001
maximum 9999

The last three digits specify the command voltage for maximum RPM. The entry range for
command voltage is:

minimum 05.0

maximum 10.0

The information for this parameter can be found on the amplifier's personality module for the
drive system (motor, amplifier, etc.). Refer to the manual for the amplifier being used (TDM,
KDS, etc.). The CLM uses the differential command input of E1/E2, also found in the manual for
the specific drive system.

Example:

Drive Sensit. A2
P43 1500 10.0

—
L 10 Volts command

1500 maximum RPM

When the CLM is commanded to operate at maximum RPM, the CLM will output 10 volts from
connector X5-8 (A2), referenced to connector X5-9 (0V). The 10-volt output will go to the E1/E2
input of the drive causing the motor to operate at 1500 RPM.
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4.4.2.6. Parameter 44 - Acceleration, Axis 2

Accel. Rate A2
P44 00386.00

L AXis 2 accelerates and decelerates at this
specified rate (input unit per second 2),

The acceleration parameter defines the rate of speed the drive can accelerate from a zero holding
state to a desired speed. This parameter also defines rate of speed the drive can decelerate from a
desired speed to a zero holding state.
This parameter provides protection for the machinery by limiting the amount of torque produced
during speed changes. The drive system must be capable of acceleration at the rate specified here,
or an error message will occur during a speed change.
The parameter value is specified in input units/second’.
Example:
To program the machine in the force of 1G, assuming the input units are entered in inches.

1G = 32.16 feet/second’

Convert to inches, (input units, inches used in this example)

32.16 X 12 = 385.92 inches/second?

Accel. Rate A2
P44 0385.92

l .
L 385.92 inches/second 2

The acceleration rate parameter entry accepts two or three decimal places, depending on the first
digit in parameter 82.

NOTE: If axis 2 is used as the synchronous axis, the maximum velocity for axis 1 and axis 2 must
be identical. If they are not, the error message "Invalid Input" appears.
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4.4.2.7. Parameter 45 - Position Gain, Axis 2

Position Gain A2
P45 01.000

L Position Gain Factor

This parameter specifies the position gain of the closed-loop positioning control. The proper
setting of the position loop gain is essential for optimum performance of the drive system.

The entry range for the axis 2 position gain parameter is:

minimum 00.001
maximum 19.999

Position Gain is expressed as commanded velocity per .001 units of position (following) error.
The position control commands a given velocity (input units/second) per each thousandth (input
unit) of position (following) error detected by the control. The higher the gain, the smaller the
following error. Position Gain is tuned to achieve the desired performance, without system
overshoot or oscillation.

There is no established setting for this parameter, because of the many variables that influence the
proper gain, such as load interia, friction, motor dynamics and velocity. However, it is
recommended that the user begin with a small number and increase the numeric entry until
optimum performance is achieved. A position loop gain setting that is too low results in sluggish
operation. Too high a setting causes the system to be sensitive, which results in motor oscillation
and an audible buzz or ringing noise.

NOTE: The Position Gain (P45) and the Acceleration Rate (P44) directly interact with one
another. Before setting the position gain, make sure the acceleration rate is set at the correct rate
for the particular application.

WARNING: If the gain is set excessively high, the motor could begin oscillating the moment
power is applied. This condition could result in machine damage or personal injury.
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4.4.2.8. Parameter 46 - Direction, Axis 2

Direction Axis 2
P46 00

'i' T
| L— 0 = Motor rotation remains unchanged.
| 1= Motor rotation is reversed.

L 0 = Analog output polarity remains unchanged.
1 = Analog output polarity is reversed.

The direction parameter allows changing the axis 2 motor rotation by using the software in the
CLM-LM, eliminating the need for wiring changes on direction and polarity.

WARNING: Drive Runaway conditions can occur if the phase relationship between motor
direction and the analog output polarity is incorrect. This incorrect phase relationship will result
in unexpected motor direction movement. This condition could result in machine damage and/or
physical injury. It is recommended to disconnect the load from the motor when powering up the
system. Once the operation and direction are verified, the load can be reconnected.

When a CLLM system is powered up, a "Drive Runaway A2" error may occur. The "Drive
Runaway A2" error may mean the analog output polarity or the motor encoder are going in
opposite directions. The error may be corrected by changing the condition of the analog output
polarity. If the "Drive Runaway A2" error still occurs, consult the Diagnostics, chapter 8.

When the CLM system is powered up, the motor may operate in the opposite direction. To
correct this problem, change the condition of the motor encoder direction. The motor should now
operate in the proper direction.
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4.4.2.9. Parameter 47 - Position Tolerance, Axis 2

Position Tol. A2
P47 15 0000.05

L Position tolerance (input units) to two or
three decimal places.

Auxiliary output to be turned on when position
IS reached.

The position tolerance parameter defines a position "window," within which the CLM will
consider axis 2 to be in position. Adjusting this tolerance does not affect the accuracy of the
move. It simply allows the CLM to advance to the next command line in the user program.

The first two digits specify the auxiliary output number that turns on when axis 2 is in position.
This output can be used to turn on a light, buzzer, etc.

NOTE: The auxiliary output number is selected by the machine builder. The selected output can
only be used for the (Axis 2) Position Tolerance parameter and may not be used in any other

parameters. Also, the selected output should not be forced high or low in the CLM program.

The next six digits specify the desired position tolerance window. This window is sometimes
called the switching threshold, and is entered in input units.

Example:

Position Tol. A2
P47 15 0000.05

—

L .05 input units

Auxiliary output 15
When axis 2 is within .05 input units of commanded position, auxiliary output 15 will turn on.

The position tolerance parameter entry accepts two or three decimal places, depending on the first
digit in parameter 82.
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4.4.2.10. Parameter 48 - Homing Setup, Axis 2

Homing Setup A2
P48 000

T
| L— Search velocity in percentage of maximum

|  velocity.

L— 0 = Homing in the reverse direction
1 = Homing in the forward direction

The Homing Setup parameter specifies the direction of homing and the speed of the homing
motion. The first digit specifies the homing direction for axis 2. When the homing command is
acknowledged, the motor rotates (forward or reverse) toward the home switch. The homing
command can be accomplished by an auxiliary input in Manual mode. The homing command in
Manual mode is specified in parameter 50. The homing command can also be programmed in the
CLM program, using the HOM command, described in chapter 5.

The next two digits specify the velocity for the homing routine. Homing velocity is set as a
percentage of the Velocity Axis 2, parameter 42.

Axis #2 Homing Routine (Figure 4.2)

For absolute positioning of axis #2 with an incremental encoder, a homing routine is necessary to
establish a reference point. Axis #2 can be homed in Manual or Automatic mode. When homing
axis 2, an auxiliary input must be assigned to the axis 2 home switch. This auxiliary input is
defined in the Homing Setup I/0, parameter 50.

When homing axis 2 in Manual mode, an auxiliary input must be assigned as the "homing-in-
Manual mode" input (Homing Setup I/O A2)

For homing axis 2 in Automatic mode, the HOM command can be used. After the CLM has read
this command for axis 2, the next program block is immediately read. The "Home Established"
auxiliary output is assigned by the machine builder in Homing Setup I/O A2, parameter 50.

1. The homing routine begins when a pushbutton wired to the auxiliary input is pressed in
Manual, or when the user program reads the HOM command in Automatic mode.

2. Axis 2 will move toward the home switch at the home velocity (V1) set in the Homing
Setup A2, parameter 48, unless axis 2 is already on the switch.
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3. When the home switch closes, axis 2 decelerates to a stop, then reverses direction and
moves off the switch at 25 percent of the home velocity (V2) until the switch opens.

4. The axis then moves toward the switch at velocity V3 (5000 pulses/sec) until the CLM
senses the closure of the home switch and the next occurrence of the marker pulse.

NOTE: Once the home switch closes, it must remain closed until the marker pulse has occurred.
If the home switch opens or no marker pulse occurs within one revolution, the error "No Marker
Pulse 2" occurs. The home switch cam must be at least as long as the reverse travel distance from
the home switch.

MARKER PULSE \|

Vi

HOME SWITCH
-—

Figure 4.2 Homing Routine, Axis 2

5. When the marker pulse is sensed, the axis decelerates to a stop, then returns towards the
marker pulse at velocity V4 (500 pulses/sec). The CLM records the next occurrence of the
marker pulse as the reference position (a) and ramps to a stop (b) where it remains until the
next command.

6. The "Home Established" output (Homing Setup A2, P10) turns on, indicating that axis 2
homing is complete.

NOTES: After axis 2 has been homed and if the homing offset parameter (P49) is programmed,
the offset distance is inserted as the axis 2 position. Axis 2 does not physically move to the offset
position. The "Home Established" output will then turn on. If the Home Switch closure is within
1/16 of a motor revolution, with respect to the marker pulse, the CLM will not complete the
homing procedure and will issue the error "Marker Pulse 2 ?". As a rule of thumb, the Home
Switch should be moved a distance of about 1/3 of the axis 2 feed constant.
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4.4.2.11. Parameter 49 - Homing Offset, Axis 2

Homing Offset A2
P49 0 00000.00

L Homing offset distance in input units,
to two or three decimal places

0 = Offset distance in the forward direction
1 = Offset distance in the reverse direction

The Homing Offset, Axis 2 specifies an offset from the home position and the direction of the
offset.

The first digit determines the direction of the offset, after the home switch is reached.

The next seven digits define the distance from the home switch, to be use as the reference position.
When the homing routine is complete, the offset distance is inserted as the axis 2 position.

NOTE: The offset distance is inserted as (substituted for) the axis 2 position. Axis 2 does not
physically move to the offset position.

The homing offset distance entry accepts two or three decimal places, depending on the first digit
in parameter 82.
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4.4.2.12. Parameter 50 - Homing Setup Input/Output, Axis 2

Hom Setup 1/0 A2
P50 010503

— I I
|
I

L—— Auxiliary output number to be used for the
"Home Established" output.

Auxiliary input number to be used for Axis 2
home switch.

Auxiliary input number to be used to initiate
a homing in Manual mode.

This parameter specifies two auxiliary inputs and one auxiliary output used for axis 2 homing. In
Manual mode, homing can take place by means of an auxiliary input. In Automatic, homing can
take place by means of the HOM command. Refer to chapter 5 for more information about the
HOM command.

The first two digits specify an auxiliary input to be used to home axis 2 in manual mode. This
auxiliary input is defined by the machine builder. When this auxiliary input detects a low-to-high
transition in manual mode, axis 2 will perform the homing sequence. The homing sequence is
explained in parameter 48.

The second two digits specify an auxiliary input to be used as the axis 2 home switch. This input
is assigned by the machine builder. When the home switch auxiliary input detects a low-to-high
transition, axis 2 will preform the homing routine and all axis 2 position commands will be
referenced from this switch.

The last two digits specify an auxiliary output that will turn on when home is established. This
output is assigned by the machine builder. The "Home Established" output will remain on until an
error occurs or the CLM power is turned off. If two zeros are entered, the "Home Established"
output is not used.
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4.4.2.13. Parameter 51 - Minimum Travel Limit, Axis 2

Min Travel A2
P51 -000000.00

|
L Minimum travel limit in input units.

This parameter specifies the travel limit value, in the negative direction, in reference to the home
switch. The limit is effective only after axis 2 has been homed.

In the manual mode, the corresponding jog key is disabled when this position has been reached.
If, in the Automatic mode, the commanded position is smaller than this limit value, error message

"Error Minimum Travel Limit 2" appears.

The travel limit value is measured from the home switch. It is not added to or subtracted from the
offset distance.

The minimum travel limit accepts two or three decimal places, depending on the first digit in
parameter 82.

4.4.2.14. Parameter 52 - Maximum Travel Limit, Axis 2

Max Travel A2
P52 +000000.00

Maximum travel limit in input units.

This parameter specifies the travel limit value in the positive direction, in reference to the home
switch. The limit is effective only after the axis 2 has been homed.

In the Manual mode, the corresponding jog key is disabled when this position has been reached.
If, in the Automatic mode, the commanded position is greater than this limit value, the error
message "Error Maximum Travel Limit 2" is displayed.

The travel limit value is measured from the home switch. It is not added to or subtracted from the
offset distance.

The maximum travel entry accepts two or three decimal places, depending on the first digit in
parameter 82.
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4.4.2.15. Parameter 53 - Position Presignal, Axis 2

Pos Presignal A2
P53 00 00 0000.0

Axis 2 presignal distance in input units

|
]

L Timein 0.1 seconds

Auxiliary output to be turned on
(00 = not activated)

The position presignal parameter is used to turn on an auxiliary output at a specified distance prior
to the axis 2 positioning. Typically, the position presignal is used when anticipation of the end of

a feed is needed, so other processes can be initiated ahead of time. The position presignal applies

to following positioning commands: POI, PSI, POA, POM, PSA, PSM.

The first two digits specify an auxiliary output to be turned on. This output will turn on after the
axis 2 presignal distance is reached.

The next two digits specify the amount of time the auxiliary output will remain on. This output
will remain on until the time is up. If 00 is entered, the auxiliary output will remain on until the
next positioning command. Also, the auxiliary output can be turned off with an AEA command.
Refer to chapter 5 for more information about the AEA command.

The last four digits specify the axis 2 presignal distance in input units. The auxiliary output turns
on prior to the target position. If the target position is equal to or less than the position presignal

distance, the position presignal output turns on for the period of time set in parameter, or until the
next move.

In the example shown, the CLM encounters a position command of 100 inches and the position
presignal parameter is programmed to turn on output 14 for 2 seconds at a distance of 25 inches
before the end of the positioning.

100 inches > |
75 inches >|<—25inches  —>|
| |

|

NN

|
Presignal Output | Presignal output
OFF ON
(For Programmed Time)
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The position presignal distance parameter entry accepts one or two decimal places, depending on
the first digit in parameter 82. If the first digit in parameter 82 is a two, then one decimal place is
shown. If the first digit is a three, then two decimal places are shown.

4.4.2.16. Parameter 54 - Monitoring, Axis 2

Monitoring A2
P54 000000

. i_ —
| L Auxiliary Input Number for Axis 2 Feed Angle
|  Monitoring.

L— Auxiliary Input Number for Axis 2 Feed

Interruption (Feed Hold).

0 = Drive Runaway Monitoring On
1 = Drive Runaway Monitoring Off

0 = Excessive Position Lag Monitoring On
1 = Excessive Position Lag Monitoring Off

This parameter specifies the monitoring of the motor's position feedback. Also, this parameter
can specify an auxiliary input for feed monitoring and an auxiliary input for interrupting a feed.

Excessive Position Lag and Drive Runaway Monitoring:

The first and second digits must always be set to zero (0). When the first digit is a zero, the CLM
continuously monitors the motor for "Excessive Position Lag" conditions. When the
second digit is a zero, the CLM continuously monitors the motor for "Drive Runaway" conditions.

WARNING: The first and second digits must be set to zero, to prevent physical injury to
personnel and/or machine damage.

The "Drive Runaway" error occurs if the actual position of the encoder exceeds the expected
position by 10%. The "Excessive Pos Lag" error occurs if the actual position of the encoder is
less than the position expected by 10%.

Refer to chapter 8, Diagnostics for more information about the Drive Runaway and Excessive
Position Lag errors and how to solve these problems.
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Feed Interrupt (Feed Hold):

The next two digits specify an auxiliary input used to interrupt the feed command. This auxiliary
input is assigned by the machine builder. If "00" is entered in these digits, then the feed is not
interrupted. If an auxiliary input number is entered and the interrupt is present at the input, no
feed commands will be executed.

The CLM continues to process all blocks not containing feed commands. When the CLM program
comes to a block containing a feed command, the CLM stops in that block until the auxiliary input
detects a low-to-high transition. During the feed command, the auxiliary input must remain high
until the feed is completed. If the auxiliary input detects a high to low transition during the feed,
the feed stops. No error message is issued.

Feed Angle Monitoring:

The last two digits specify an auxiliary input for monitoring the axis 2 feed. The auxiliary input is
defined by the machine builder. If "00" is stored in these digits, then the feed is not monitored. If
an auxiliary input number is stored in these digits and if no signal is present at the input, no feed
will be executed.

The CLM will continue to process all blocks not containing any feed commands. As soon as the
program processing comes to a block containing a feed command, the CLM will stop in this block
until the auxiliary input detects a low to high transition. During the feed command, the auxiliary
input must remain high until the feed is completed. If the auxiliary input detects a high-to-low
transition during the feed, the feed stops and an error message is displayed on the CLM.

4.4.2.17. Parameter 55 - Special Function, Axis 2

Special Funct.A2
P55 00 00

Development of this parameter is not complete. The Special Function, Axis 2 parameter must
have a zero entered for each digit.
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4.4.2.18. Parameter 56 - Rotary Table, Axis 2

Rotary Table A2
P56 0 0000 0000

Development of this parameter is not complete. The Rotary Table, Axis 2 parameter must have a
zero entered for each digit.

4.4.2.19. Parameter 57 - Second Acceleration Rate, Axis 2

Knee Point A2
P57 00 000000.00

Second Acceleration Rate
(input units per second 2)

Axis 2 Velocity Change Point
(Percentage of Velocity Axis 2, Parameter 42)

The second acceleration rate parameter allows axis 2 to change its acceleration and deceleration
during a feed. This function is effective in either Automatic or Manual mode.

The only limitation for the second acceleration parameter is in the CLM user program. When
using the second acceleration rate parameter, the ACC command is not effective. The machine
builder must decide which to use.

The first two digits set up the axis 2 velocity change point. The velocity change point is a
percentage of the axis 2 velocity (Velocity, Axis 2, P42). This velocity percentage determines
where the acceleration and deceleration will change during the feed.
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The next eight digits specify the second acceleration rate. When a feed is commanded to move,
the axis will accelerate at the rate s