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IMPORTANT INFORMATION FOR USERS

Installation and Operation of Diglplan Equipment

it is important that Digiplan molion control equipment is installed and operaled in such a way that all applicable
safety requirements are met. It is your responsibilty as a user 10 ensure that you identily the relevant safety
standards and comply with them; lailure to do so may resull in damage to equipment and personal injury. In
particular, you shoukd study the contents of this user guide carefully before installing or operating the
equipment. .

Under no circumstances will the suppliers of the equipmeni be liable for any incidental, consequential or special
damages of any kind whatsoever, including but not limited to lost profits arising from or in any way connected
with the use ot the equipment or this user guide.

A SAFETY WARNING

High-performance molion conirol equipment is capable of producing rapid movement and very high forces.
Unexpected motion may occur especially during the development ol controller programs. KEEP WELL CLEAR
of any machinery driven by stepper or servo motors. Never iouch it while it is in operation.

This product is sold as a motion eentrol companent t¢ be installed in a complete system using goed enginesnng
practice. Care must be taken to ensure that the product is instalied and used in a safe manner according to
local safety laws and regulations. Inparticuiar, the product must be enclosed such that no part is accessible
while power may be applied.

The intormation in this user guide, including any apparalus, melhods, lechniques, and concepls described
herein, are the proprietary property of Parker Digiplan or ils licensors, and may not be copied, disclosad, or
used for any purpose not expressly authorised by the owner thereof.

Since Digiplan constantly strives to improvae all of its products, we reserve the right to modify equipment and

user guides without prior notice. No part of this user guide may be reproduced in any form without the prior
consent of Digiplan.

© Digiplan Divislon of Parker Hannifin plc, 1995
— All Rights Reserved —
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User Guide Change Summary

The foliowing is a summary of the primary changes to this user guide
since the [ast version was released. This user guide, version
1600.135.08, supersedes version 1600.135.07.

When a user guide is updated, the new or changed text is
differentiated with a change bar in the outside margin (this paragraph
is an example). !f an entire chapter is changed, the change bar is
located on the outside margin of the chapter title.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




CONTENTS

CONTENTS

CONTENTS .........ccccvveens
List of Figures ...
List of Tables ..
lnstallatlon Proc ess Overwew
Chapter 1. INTRODUCTION ..
Chapter Objectives.........

Product DesCriPlioN ..o et e ceera e e e en e e e aane s e s
ProdUCt FOAtUNES ....coeeoieeeeeee et eee e aiee e se e st essrasaessesasaeessmemsstnnasaeesnsnnnsnts
Theory of OParation ... .cuiiiireeierirmr e e erer s asness e s snsssssaessrmsssestnansnas
(07aT 51 (o1 E3F TaTo [ (o U [T | (o] o= OO
Chapter 2. GETTING STARTED ..........covoveiiirnrennicens soresersnecnenes
Chaptar ODJECHIVES ... .ot ettt e et a e e e mr e e e se e e e e asses

............................

What You Should HAVE ... e

Pre-installation Test..
RS232C Controller ..

Testing the BL :ystem wlthout a F05|t|oner

Testing the BL System with a Positioner ..

Chapter 3. INSTALLATION . .......ooooov.oooosoovooooo oo eoeeeeee e eeeeee oo eeseeee e
CNaPLEr OB ECHIVES ..t eoe et e e et et eems et eennaeenan e e e e ennneans
gLV doT T 1 T=1 2 ) U

Mounting the Drive ............cceeceeinis
Mains Transformer .........cooeeeeene.

Voitage Adjustment ... U

DO POWET INPUL .ot et s eeenie et e et e e e e ie e e ean e emannnae ae e s
Power Dump Ratings......oociiiiiii i i e s
Drive Signal Connactions ..........ccovviiiiieceieii e iiene e
Using an External +24V SUPPIY ..o i rsins secnm e st e e s e snas sesonns
Using an External POSIIONer . .....v.iveiiiie e e
Rewiring the Motor Conneclions ...........ooovieeicee e e e eee e e e
Direction of ROtAtion .......ccovviiieiiieine e ras s naanee e

Tach Feedback ..........ccccurnne

Setting Up the Drive...

Initial Precaution ...........

Setting the Drive .lumper Lmks
Tuning the Drive ..

Tuning the Dnve without a Positioner ...

Chapter 4. HARDWARE REFERENCE .. ...f.'.":.'.'.'.'.".'.'.'.'.'.'.".'.""'"""""""""""""

Chapter Objectives ...
BL Drive Spemflr:atlon
Input/Qutput Spiacifi cation..
Brushiess Motor/Drive Packages
Transformer Dimensions ..
Fuse Ratings ..
Chapter 5. MAINTENANCE & TROUBLESHOOTING ..

Grapler Onecives......

General ..
Repairs ............

DvE RemMOVAD oo e e e e
DIVE FAU LED ..o e et e r et ar s e

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



1 BL SERVO DRIVES USER GUIDE

Overtempera-tura LED...........ccoovreiiiceee s ressserssvssesseeessressasmseesnsesrenssssessses 40
Power ONLED ....occieiciii i rvierns errrcesen s ssscssscsseae sess e s srnsnns e e sssnessasaesens G0
INCOITOCT OPBIAUDN Locceviecre vt reenee s crtarste s eveceabenesemrsesssebeessraraensecsrenses S0
ROUMING the SYSIBM ....ooeecrecrerree e e e sttt s sras s sasanssaes anaeon B

Insenting in-lin@ CONNBCIOMS ... .t e e s an e e O
Proprietary Cable TYPeS ... e sem e s srermare s e snes s 8

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




CONTENTS

i

Figure 1-1.
Figure 1-2.

Figure 1-3.

Figure 2-1.
Figure 2-2.
Figure 2-3.
Figure 2-4.
Figure 3-1.
Figure 3-2.
Figure 3-3.
Figure 3-4.
Figure 3-5.
Figure 3-6.
Figure 3-7.
Figure 4-1.
Figure 4-2.
Figure 4-3.
Figure 4-4.
Figure 4-5.

Table 1-1.
Table 2-1.
Table 3-1.
Table 3-2.
Table 3-4,
Table 3-5.
Tabla 3-6.
Table 3-7.
Table 3-8.
Tabte 3-8.
Table 4-1.
Table 4-2.
Table 4-3.
Table 4-4.

List of Figures

Basic BL Drives wWith POSIIONer ... cvreevinseesscs sevnmssseinsssnsennsereasenes

BL Drive System Schematic...
Jumper Link Setting Schematic ..

Pre-installation Test Conf|gurat|on (240V AC Malns Supply)
Pre-installation Test Configuration (120V AC Mains Supply) ...

Pre-installation Test Configuration (Positioner- equ:pped Systems)

Controller to Positioner RS232C Connections ..

Mounting the Dnve

240VAC Connections...

120VAC Connections...

Total inertia plotted agamst motor speed
Connectors and Indicators ..

Jumper Link Setting Schematic .'.:'.'.ﬁ'.ﬁﬁ'.Zﬁ'.'.'.'.ﬁ'.'.ﬁ'.ﬁ'.'.ffil.'.'fl'.'.'f.'.'.l'.'.'.'.'.'.'.'.ﬁ'.'.'...........
Reset/Disable Input Circuit Oplions

Motor Type ML-1620 Dimensions..
Motor Type ML-2340 Dimensions .. :
Motor Type ML-3450 & ML-3475 Dlmenslons

Transformer Dimensions for T092, T0170 and TU171.

Motor/Drive Packages Torque Curves

List of Tables

mm(ins)..........

BL Drive Type Variants .. .. 2

BL Dnve Ship Kit .. e e emmine e eoeeeeeereeeeessaeeeeesecemmsmsasasaseasasemsmsenns O

Optional Mains Transformers 15
Transtormer Cennections... .17
Motar Connector .. e 21
Motor Feedback Connector ereearreserererrrereernereesiseererereereenrennenrrnnnnnnnnnnns G
PO Ea 7 TO O 0o T 1= Lo {o | 22
24Y SUPPIY CONNECION ...oieeiceee e ereeeerr s e sre s smreens s s memn e s s renmen s neensns O3
Currgnt Limit Link SEHINGS ..oveiviiireieeii et s ieeensves e sesinsssre e e enon 28
Recommended Peak CUITeNt...........ccccoiooiivieiiniis e irerie e semrer e e esearae e 28
BL Servo Dirives Specification ........ccoviv oo e aeeerreesr e eesaeeerenen 3
User /O SPecifiCation .........ocoviiieei i e 32

Brushless Motor Data

BL FUSE RAHNGS ..o 1recvvvevsmvereerers e e ssssses e oo

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



v BL SERVO DRIVES USER GUIDE

How To Use
This Manual

Assumptions

Conients of This
Manual

Chapter 1.
Introduction

Chapter 2: Gelting
Started

Chapter 3:
Instaliation

Chapter 4.
BL Moior/Drive
Packages

Chapter 5.
Hardware
Relerenca

Chapter 6:
Msintenance and
Trouble-shooting

This manual is designed to help you install, develop, and maintain
your system. Each chapter begins with a list of specific objectives
that should be met after you have read the chapter. This section is
intended to help you find and use the information in this manual.

This user guide assumes that you have a fundamental
understanding of the following:

» Basic electronics concepts (voltage, switches, current,
rasistors, etc.)
» Basic motion control concepts (torque, velocity, distance, etc.)

With this basic level of understanding, you will be able to effectively
use this manual to install, develop, and maintain your system.

The following information is included in this user guide:

This chapter provides a description of the product and a brief
account of its specific features.

This chapter contains a detailed list ot items you should have
received with your BL system shipment. It will help you become
familiar with the system and ensure that each component functions
properly. In this chapter, you will perform a preliminary configuration
of the system.

This chapter provides instructions 10 enable you to properly mount
the system and make all electrical and naon-electrical connections.
Upon completion of this chapter, your system should be completely
configured, installed, and ready to perform basic operations.

Information on the moter/drive packages available from Digiplan is
provided in this chapter.

This chapter contains drive specifications (dimensions and
performance) and information on mains transformers available from
Digiplan suitable for use with the drive. It may be used as a quick-
reference tool for proper switch settings and 1/O connections.

This chapter describes the recommended system maintenance and
troubleshooting procedures. It also provides methods for isolating
and resolving hardware and software problems.
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Installation
Process
Overview

installation
Recommendatians

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

To ensure trouble-free operation, you should pay special attention to
the following:

= The environment in which the system will operate
= The system layout and mounting
* The wiring and grounding practices used

These recommendations are intended to help you to easily and
safely integrate the system into your equipment. Industrial
environments often contain conditions that may adversely aftact solid
state equipment. Eisectrical noise or atmaspharic contamination may
also aftect the system.

Before you attempt to install this product, you should complete the
following steps:

Review this entire manual. Become tamiliar with the manual's
contents so that you can quickly find the information you need.

Develop a basic understanding of all system components, their
functions, and interrelationships.

Complete the basic system configuration and wiring instructions
provided in Chapter 2, Getting Started. Note that this is a
preliminary configuration, not a permanent installation, usually
performed in a bench-top environment.

Perform as many basic moves and functions as you can with the
preliminary configuration. You can perform this task only if you have
reviewed the entire manual. You should try to simulate the task(s)
that you expect to perform when you permanently install your
system. However, do not attach a load at this time. This will give
you a realistic preview of what to expect from the complete
configuration.

After you have tested all of the system's functions and used or
become familiar with all of the system's features, carefully read
Chapter 3, Installation.

After you have read Chapter 3 and clearly understand what must be
done to properly install the system, you should begin the installation
process. Proceed In a linear manner; do not deviate from the
sequence or installation methods provided.

Betore you begin to customize your system, check all of the system
functions and features to ensure that you have completed the
instaliation process correctly.
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The successful completion of these steps will prevent subsequent
performance problems and allow you to isolate and resolve any
potential system difficulties before they affect your system's

operation.
Developing Your Before you attempt to develop and implement your application, you
Application should consider the following:

» Recognize and clarify the requirements of your application.
Clearly define what you expect the system to do.

» Follow the guidelines and instructions outlined in this user guide.
Do not skip any steps or procedures. Proper installation and
implemantation can be ensured only if all procedures are
completed in the proper sequencs.
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CHAPTER 1. INTRODUCTION 1

Chapter 1. INTRODUCTION

Chapter The information in this chapter will enable you to understand the

Objectives product's basic functions and features. .

Product The BL Series drives are high performance, low-loss pulse width
Description modulated DC servo drives suitable for use with Digiplan brushless

(ML range) servo motors. The drives can be supplied with an
integral positioner which accepts motion control commands over an
RS232C link. They are designed for rack or panel mounting and
power-plate technology makes them capable of delivering a
continuous output power of 100W to 2kW. Adjustable current
limiting allows them to be matched to a wide range of motors.

The drives are fully protected against damage caused by
overheating and by short-circuits across motor connections ar to
earth. Additional protection circuitry monitors the voltage rails within
the drives and disables the power switches if these fall outside the
specification.

ADARTONA PCB

DRIVE PCB

CONNECTORS

=

Figure 1-1. Basic Bl. Drives with Posltioner

The built-in power supply cperates from a single AC input voltage
and uses a switching reguiator to generate low voltage supplies,
including power for the optional positioner. The supply has a built-in
power dump circuit which protects its circuits by absorbing the power
generated by the motor during deceleration.
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Product
Features

Protection Circutts

Function Indicators

Adjustments

Qutputs and Inputs

Other Features

Varlant Information

Adjustable Current Limit
Qvercurrent

Overtemperature (Motor or drive)
Overvoltage

Output short circuit

Current Limit
Drive Fault
Overntamperature
Logic Supply On

Tachometer gain
Balance

Time constant
Damping

Reset/Disable

Differential velocitylorque demand input
Fault output

Incremental encoder outputs

Power dump
Euro rack system

Positioner Fitted, not fitted

Mounting Rack, L bracket or packaged

Table 1-1. BL Drive Type Variants

Theory of
Operation

The drive contains all the necessary circuitry to control a brushless
DC servo motor. It must be used in conjunction with a mains
isolating transformer as this producas a suitable AC supply voitage
from the AC mains supply.
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CHAPTER 1. INTRODUCTION 3

The input to the drive is an analogue signal source, for example an
analogus servo controller or simply a potentiometer. When the
optional positioner is fitted, commands entered at an RS232C
terminal or from a computer result in signals from the positioner to
the drive which produce the commanded maotion control function.
The drive generates motor currents required to achieve the maotion
from the servo motor and an encoder provides feedback to complete
the basic systam shown in Figure 1-2.

BL UNIT
A , . POWER
MAINS —» TRANSFORMER ’ SUPPLY
ANALOGUE i
SERVO > MOTOR CURAENT
CONTROLLER DRIVE
o X
POTENTIOMETER ' '
SERVO
MOTOHR
RS232C - POSITIONER 1
TERMINAL'COMPUTER OPTIONAL
( ) ENCODER(S)

Figure 1-2. BL Drive System Schematic

Controls and
Indicators

LED's

Current Limit LED
(Yellow}

Overtermnperature
LED {Red)

Drive Fault LED
(Red)

lllumination of this LED indicates that the axis is in current limit (does
not disable the axis ). This occurs if the rate of change of velocity
demanded cannot be met by the drive or the torque request is
greater than the set peak current.

lllumination of this LED indicates overtemperature in the drive or the
motor connected to it. The LED may also be illuminated if an
excessive voltage drop occurs in the motor feedback cable.

This LED, when illurminated, indicates that there has been an
incremental encoder signai loss, overcurrent or overvoltage. It will
alsc illuminate if the 24V DC is present but the AC input is absent.
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Logic Supply On
(Green)

Potantiometers

Balance

Tach Gain

Time Constant

Damping

Jumper Links

A = Velocity lgadback

from ancoder

B = Not normally used (see

This LED indicates that the power to the logic circuits of the drive is
presant and correct.

This 20 tum potentiometer is used to adjust the balance of the
amplifier to give zero motor current when there is no velocity input
demand.

The level of the velocity feedback is adjusted by this 20 turn
potentiometer.

The Time Constant single turn potentiometer and associated
components determine the bandwidth of the amplifier.

This single turn potentiometer adjusts the response characteristic of
the ampilifier so that the axis achieves the demanded velocity without
overshoat.

BL drive options are selected by means of nine jumper links as
shown in Figure 1-3. A full description of the jumper link functions
will be found under "Seiting Up the Drive”. See Table 3-8 for Current
L:mit link settings and Figure 3-7 for Pull Up/Pult Down on disable
irput.

WARNING -
Remove power before changing jumper links.

Electric shock hazard

PULL UP/PULL DOWN
ONDISABLE INPUTA = Pull

7 A
R nis a
upB = Pull Down % cpress

. g linkin position A

ENCCDER RESOLUTION

A=T
A =Up to (1.5 x standard) orq e

AmpB a Velocity

section on Tuning tha Drive} B = Above (1.5 x standard) Amp
C = Torque Amp J
1 2 3 4 6 7 & 9
7 71 A1) :é 74 A 7 A
A B C A B A B A B C V
é l BE
MODE
A » Velocity Amp
B « Torque AmpC = Net As Velac.lry
normally used (ses =
section {'m Tuning the Drive) 2$:B Toraue CURRAENT UMIT

NOTE: Jumpar links are shown in the factosy sel posinons

Artisan Technology Group - Quality Instrumentation ...

Figure 1-3. Jumper Link Setting Schematic
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CHAPTER 2. GETTING STARTED

o)

Chapter 2. GETTING STARTED

Chapter The information in this chapter will help you to do the following:
Objectives
- Verify that each component of your system has been delivered
correctly.
« Become familiar with system components and their
interrelationships.
« Establish the basic system configuration.
+ Ensure that the drive functions correctly.
What You Upan receipt, you should inspect your BL system dslivery for
Should Have obvious damage to its containar. Report any damage as soon as
possible. The items listed in Table 2-1 should be present and in
good condition. To verify that you have the proper drive model,
check the model number listed on the drive senal plate.
Ship Kit Table Part Description Part Number

BL Drive

L bracket mount: BL30L, BL75L,
BL150L

Packaged: BL30B, BL758,
BL150B

Front connectors: BL30F, BL75F,
BL150OF

Rear connectors: BL30R, BL75R,
BL150R

Paositicner (if ordered)

BLX30, BLX75, BLX150

"Optional Transtormers:

Model TO92 2050.036.04

Model TO170 2050.120.03

Mode! TO171 2050.121.03

| BL User Guide 1600.135.XX
Positioner Option User

Guide (if positioner is fitted) | 1600.137.XX

Table 2-1. BL Drive Ship Kit

Systems may be shipped configured with drives and motors prewired

or supplied as separate units.
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Pre-
installation
Test

This section provides procedures to help you to connect up your BL
drive system for a pre-installation test. A temporary bench-top
configuration is used for the pre-instaliation test. Detailed permanent
installation instructions are provided in Chapter 3, Installation.

The drive, motor and transformer must be separately con necjed o
the machine protective earth connection. Terminals are provided for
this purpose as shown in the following connection diagrams.

Figure 2-1 illustrates the pre-installation test configuration for
systems without a positioner operating from a 240V mains supply.

i
NGl LOGIC SUPRLY ON
CURRENT LIMIT
DRIVE FAULT
OWEATEMPERATURE

BALANCE
j TACH GAIN

£ | TIME CONSTANT

6 [ @ flalel

DAMPING

=
! @
USER 1O
SAFETY
EARTH |
- 13
M TRANSFORMER SECONDARY YOLTAGE:
61VAC MAX FOR BL30 @ 3
107VAC MAX FOR AL7S, BL1SO i
MO TOR 25 WAY *D°
FEEDBACK TYPE PLUG
TRANSFORMER
o—>
Ling lﬁ,

o
254
zamc
mmE

| ov
5t 8 7| 8 ov F ACIN
. QIS S C H ACH
O QOJo
13 14 g 16 15 O ’ +24VDC
N vl OV (24VDC)

107y LOTOR B
WOTOR B2
LT GHD

MOTOR A1
MOTOA A2

MOTOR r ENCODER

Figure 2-1. Pre-installation Test Configuration {240V AC Mains Supply)
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Figure 2-2 shows the pre-installation test configuration for systems
without a positioner operating from 120V AC mains supplies.

DPIVE FALLT
OVERTEMPE RATURE

T8 aauwce
3 TACH GAN

E TIME CONSTANT

EJ DALPING

USER LD
SAFETY
@EARTH |

@
w3
s
e
3
°3
H

H

M LoGIC SUPPLY OM
CURRENT UMIT

=

1 TRANSFOAMER SECONDARY VOLTAGE!

61VAC MAX FOR BL30
107VAC MAX FOAR BL7S, BL150 1
MOTCA 25 WAY *D"
FEEDBACK TYPE PLUG
TRANSFCRMER
o——=>
Line &
L”m 12 3 4 -
N s 8 7 os ov O AC IN
—Oﬁl' OJONONO RS ACIN
(5 él):i o2 1A 114 GND
13 14 1% le 116¥ +24VDC
120V O-O-C-0 Qm OV (24VDC)
SINGLE 1e7¢ maToR B | B
MOTOR B2
PHASE 0T GNO
MAINS MOTOR A1 (it
MOTOR A2 "

MOTOR ? ENCODER

Figure 2-2. Pre-installation Test Configuration (120V AC Mains Supply)
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Figure 2-3 illustrates the pre-installation test configuration for
systems supplied with a positioner.

f]
A LoGic supeLY ON
ELRRENT LIMIT
DFIVE FALLT
LQ ovERTEMPERATURE
[ & BALANCE
[@ TACH GAIN
Er TILE CONSTANT
E DAMPING -
s
=E USER 10
ISOL 24¥ e
1 [
12 (I ® )
13 [[H5
14 (5 )
15 ([ 1 @.
& ([P -
Tl = ==
[ = [+ 25 WAY <D
o2 [H= 2a
2 I 3 TYPE PLUG
ISOL GNO || i
ISOL GND || H
LMT+ || L
LMT' -:I;’ @ RAOTOR
HovE ([ FECDAACK
JOG I
3G [l
ESTOP 1 "'r ] AG 1N =
oL 24v {1 ! AC 1N —
Lk — GMD
SAFETY Cux. iﬂ.zamc
EARTH DIR+ ji* OV (24VDC)
®
MOITOR 81
AN QUT 1 uQTOR 221
AN OUT 2 MOT GHO
TRANSFORMER SECONDARY VOLTAGE: GMD WITOR A1
61VAC MAX FOR BL30 J MCTTOR A2
107VAC MAX FOAR BL75, BL150 )
—
= TRANSFCAMER MOTOR @ ENGODER
Lire -
me, :s _m 4 ov TO SAFETY
(] 0¥ (} EARTH
N dlccle o @
‘] 10 d1 12 14 1A
= fiat DR O
N o
240V any
SINGLE
PHASE
MAINS

Figure 2-3. Pre-installation Test Configuration (Positioner-equipped Systems)
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RS232C
Controlier

It a positioner is fitted, the RS232C connections from the controller to
the positioner are as shown in Figure 2-4. Note that the Tx and Rx
lines are cross-connactad so that the transmit output is connected to
the raceive input in each case.

POSITIONER
CONTROLLER _
{Terminal or computer) FAULT O
_ Pin 13 i
Pln:i > / 35
\@f 8o
82 -
2
Il 25 oo
e RX
gg r TX
ga = | RXE
e =| TXE
Pin 14 @S
Viewed from the solder side. Pin 1
The connec;tor requuired may \
be male or female. |

Figure 2-4. Controller to Pasitioner RS232C Connections

1. Connect the
Motor

A cable suitable for this connection is available from Digiplan. lts
part number is 7967.100. The connections RXE and TXE are not
used for the test.

WARNING - Electric shock hazard
Ensure that AC power is disconnected before attempting to

' connect or disconnect the motor. Lethal voitages are present

on the motor connectors.

Motor and feedback connectors are pre-wired. Plug the 5-way screw
terminal connector into the Motor socket and the 25-way D
connector into the Motor Feedback socket. During final installation it
may be necessary to extend the leads or re-wire the connactors -
infermation on lead colours etc. will be found in Chapter 3
"Installation”.
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2. Connect the
Transformer

Primary Fuses

The motor and logic supplies are derived fraom a single-phase
isolating transformer, which should be rated for the total loading.
This clearly depends on the duty cycle, but would be typicaily 2.5A
@ 61V forthe BL30, 6A @ 107V forthe BL75 and 11A @ 107V for
the BL150.

Normally, the BL system is shipped with ane of the Digipian
transformers: TO170, TO171 or TOS92.

Primary in-ling fusas protect the transformar and secondary
conductors in the event of a secondary short circuit fault condition.
Suitable fuse values ¢an be calculated using the formulae givenin
Chapter 3.

Before connecting the AC supply leads, measure the secondary
voltage(s) from the Isolating transformer. These should not
exceed 61V AC for the BL30 or 107V AC for the BL75 or BL150
at the nominal AC input voltage.

Connection Figures 2-1 and 2-2 illustrate connections for the standard Digiplan
Examples transformers. Note separate wires should be used for the drive and
transformer screen connections to safety earth.
Transformer covers must be replaced before power is applied to any
pre-installation test configuration circuit arrangement.
Testing the 1. Set the drive potentiometers as follows:
BL em
w?ﬁ' Y ' a TIME CONSTANT  Fully CCW
hinty DAMPING Fully CCW
Positioner TACH GAIN Fully CW

2. Forthe pre-installation test set the drive up as a velocity amp by
putting the jumper links in the following position:

>0 2

1
2
3
4
5
6
7,8and9 A (to give minimum motor current)

For more information on jumper link settings see Figure 1-3 and
Table 3-8.
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Refer to Figure 1-3 and Table 3-8 and set the drive jumper links

- accordingly. Information on setting the jumper links wili be

found in the same section.

Make sure that the motor is held securely and that the shaft is
free to rotate.

Turn the Time Constant and Damping controls fully CCW and
the Tach Gain control fully CW.

Tum on the 24V supply (if used) and the main AC supply.

Rotate the Balance control until the motor shaft remains
stationary. Rotating the Balance control CW should cause the
motor to rotate CW and therefore, rotating CCW should cause
the motor to rotate CCW.

Testing the
BL System
with a
Positioner

Set the drive potentiometers as follows:

TIME CONSTANT  Fully CW
DAMPING Fully CCW
TACH GAIN Fully CW

For the pre-installation test set the drive up as a torque amp by
putting the jumper links in the following position:

O

1

2 A
3 A
4 B
5 A
6 B
7, A

8and 9 (to give minimum motor current)
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FFor more information on jumper link settings see Figure 1-3 and
Table 3-8.

3
Tl

Make sure that the motor is held securely and the shaft is freg
to rotate. '

4, Turn on the 24V supply (if used) and the main AC supply.

5. Check that tha controilar is communicating with the positionar
by typing 1R<CR> (assuming tha device addrass is 1). Note
that all commands shouid be followed either by a space or
carriage return <CR>. The positioner should respond with "R if
it is ready to accept commands. If there is no response, ora
different character is retumed, refer to the Troubleshooting
section before going any further.

Type OFF to ensure the drive is disabled.

6. Put a wira jumper link cr normally closed push-button switch,
between emergency stop and isolated 24V,

7. Type the following:

CPG5 CVG2 CFGO CTGO COFFO

8. Type the following:

MC V1 A500 ON G

9. Motor should rotate stowly. This confirms that the drive is
working.

10. Type S OFF
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Chapter 3. INSTALLATION

Chapter
Objectives

The information in this chapter will enable you to do the following:

Mount all system components

Connect all system inputs and outputs
Ensure that tha system is installed properly
Perfarm basic system tests

«a & & B

You must complete all steps in Chapter 2, "Getting Started”
before proceeding with the steps In this chapter.

This chapter also covers mains transformer information.

Environment

BL Power
Dissipations

The drive system should be installed in an area where thara is
adequate ventilation above and below the racks. In same
applications invalving high duty cycles, ventilation fans and/or
additional dump resisters ray be required.

The BL Series of drives have the following power dissipations:

BL30 20W
BL75 30W
BL150  45W

Additional power dissipations could result from the power dump
circuits. Since all drives have a 40W continuous rated power dump,
these figures should be increased by 40W each, to give the worst
case conditions.

Mounting the
Drive

The drives are available with fittings for various methods of
mounting. Figure 3-1 shows the mounting methods and the
dimensions of the units.
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2018
(10,319
(su]

79,4
RN

BL3OL - 10HP, 50.5 {198 |n)
BL75L - 14HP, 70.8 {2.79 in)

‘L' BRACKET

25 /
'/q.s-s- )

2818
(1e.317

ieu)

/
[ [F=—"]

BL3OF - 10HP, 50.5{1.99 in) BLX30F - 21HP, 106.3 {418 in)
BL7SF - 14HP, 70,8 (2.79 in) BLX?5F - 21HP, 106.3 (£.19im)
BL150F - 21HP, 106.3 {4,719 in) BLX150F - ZEBHP, 141 7 (5.59 in)

BRACK MOUNTING,
CONNECTORS AT FRONT

BLX30L - 21HP, 106.3 (4.19 in}
BLX75L - 21HP, 108.3 (4.15 in)
BL15CL - 27HP, 106.3(4.19in] BLX150L - 28HP, 141 8(5.53 in}

234
@197

Drive Typs Cimansian B
BL30 N (1.22in
BL7s 41 {1.61in
BL150, BLX30

BLX7S 57 [2.24in
BLX150 52{‘.1.62&1

208

/l.m/1 __uai;-'s)f‘_' .

g B
(11.0%
2618
{10317
(el
f‘"‘b

TQ REMOYE COVER (TQ ALTER
JUMPER UNK SETTINGS|

REMOVE THE 4 ARROWED SCREWS
BLX3I0A - 2THP, 108.3 (418 1)
BLX7S8 - 21HP, 106.1 (.19 n)
BLX1568 - 21HP, 141.9(5.58in)

PACKAGED

/;;4:/‘
. /

[ —

kﬂ\/
s

BL30B - 10HP, 505 (1.99in)
BL758 - 14HP, 70.8 (279 M)
BLISOR - 2P, 1062 {4.18in)

\

234
8.1
2618 @1
(10217
(&)

\

J /

[/

BL3OR - 10HP, 505 (1.8 in}  BLX30R - 21HP. 106.1 (4.19 1n)
BL7SA - 14HP, 708 {2.79in)  BLX75R - 21HP, 106.3 (4.19 in)
BL150R - 21HP, 1063 (4.19in) BILXIS0R . 2BHP. 141.9 (5.59 in}

RACK MOUNTIN
CONKECTORS AT REAR

Figure 3-1. Mounting the Drive
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Mains
Transformer

Transiormer
Connectlons

Wire Slze

This section describes the range of mains transformers suitable for
use with BL drives available from Digiplan. It is advisable to test that
either 61VAC (for an 85V DC motor supply) or 107VAC (for a 150V
DC motor supply) is obtained on the secondary of the transformer
used before connecting it to the equipment. The equipment will be
damaged if the voltage is too high. A qualified electrician should
carry out this work.

NOTE: It is our convention to quote transformer secondary voltages
in the open circuit condition.

To use the system on a diffarent mains supply, you will need to
change the transformer connections. The information given in this
section will show you how to do this.

Table 3-1 shows details of the transformers available. These are all
for single phase opsration.

Type DC Supply VA Rating Suitable Drive
Model 1092 B5v 700 BL30
Model TO170 150v 1300 BL75, BL150
Model TO171 150v 2500 BL75, BL150

Table 3-1. Optional Mains Transtormers

Figures 3-2 and 3-3 show the transtormer connections when used
with 240VAC mains supplies and 120VAC mains supplies
respectively.

Where several drives are to be operated from the same isolating
transformer, it is desirable that a separate secondary winding is
provided for each drive. If this is not possible, ensure that the wiring
impedances to each drive are closely matched by connecting each
unit individually back to the transformer using equal lengths of wire.
Don't 'daisy chain' drives by looping the AC input from one to the
next.

Transformer secondary wiring should use copper conductors with a
cross sectional area of at least 1mm?2 (1Bawg tri-rated cable).
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SAFETY

TRANSFCGAMER

72

>

H

'OEUQ
q_o:o..

20;0.

§0:0q
%EQ : Os

] ACIN
] ACIN
GND

+24VDC
oV (24VDC)

MOTOR B1
MOTOR B2
MOT GND

ﬂ— MOTOR A1
L MOTOR A2

Figure 3-2. 240VAC Connections

y — — — —]
1 1 1 1

| o

SAFETY
@EAFITH
TRANSFORMER
=
Line
qusns 12 3 4 ov
N TR« O AC IN
Q603 O -
0 1" Jz 1A 1A AC IN
0000 . N
120V ?s T4 15 18 f1sv O GND
SINGLE o Vo | +24VDC
mfrf: || OV (24VDC)
MOTOR B1
MOTOR B2
MOT GND
MOTOR A1
MOTOR A2
i

Figure 3-3. 120VAC Connections
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Primary Fuse
Ratings

Voltage
Adjustment

Primary fuses need to be rated to protect the transformer and
secondary wiring from short circuit faults whilst withstanding the
primary in-rush current at powar up. The fuse rating can be
calculated as follows:

Transformer VA x 1.2
Supply volts

Fuse rating (A) =

Fuses need to be of the anti-surge high breaking capacity type,
which have a limited range ot values, consequently you may need to
select the next highest standard value rather than the calculated
value.

For example, a 300VA transformer used with a supply of 240V will
require a 1.5A fuse, conseguently the next highest standard value of
2A will need to be selected.

Table 3-2 gives details of the terminal connections for the rangs of
mains input valtages. Input voltages in the range 360 to 480V are
for connection across two phases of a three phase supply.

Input Primary Jumper Links
voltage | connectlons
Line 1| Line 2
100 1 9 [1-2-3-4, 9-10-11-12
110 5 13 [5-6-7-8, 13-14-15-16
120 1 13 [1-2-3-4, 13-14-15-16
200 1 10 [S-2, 11-4, 1-3, 10-12
208 5 10 [13-2, 5-7, 15-4, 10-12 |
220 5 14 [13-6, 15-8, 5-7, 14-16
230 1 14 [1-3, 13-6, 15-8, 14-16
240 1 14 [1-3, 13-2, 15-4, 14-16
360 5 12 [9-6, 10-7, 11-8
380 5 16 [39-6, 10-7, 11-8
400 1 12 [9-2, 10-3, 11-4
420 i 16 [9-2, 10-3, 11-4
440 5 16 [13-6, 14-7, 15-8
460 5 16 |13-6, 14-3, 15-4
480 1 16 [13-2, 14-3, 15-4

Table 3-2. Transformer Connections

The transformer safety cover must be replaced following adjustment
of the terminal connections.
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DC Power
Input

Power Dump
Ratings

Speed revisec

Figure 3-4. Total Inertia plotted against motor speed

60.0

L#))

'S

o

o
[

30.0

o
O
i

BL drives may be powerad from DC supplies connected through the
AC IN connactors. The maximum DC voltage for BL/BL.X30 is 85V
CC, while the BL/BLX75 and BL/BLX150 is 150V DC.

The regenerative power dump incorporated in the BL drive has a
maximum continucus powsr rating of 40W. The power actually
dissipated in any specific application is not simple to calculate - it
depends on a large number of factors including maximum speed,
load inertia, decelsration rate, duty cycle, motar/drive losses & time
elapsed since accelaration. The worst situation occurs when a high-
inertia load is decelerated repeatedly from high speed using the
maximum deceierating torgue.

The following graph show the relationship betwean total inertia and
maximum speed if the rating of the power dump is not to be
exceeded. It is assumed that the load is decelaeratad from its
maximum speed to rest at full torque, and that the operation is
repeated at the maximum duty cycle allowable for the motor. If the
maximum speed is below the critical speed wg then the maximum
inertia is not limited by the power dump, but of ¢course the motor duty
cycle must not be exceeded. There is no danger of over-rating the
power dump when using either the ML1620 or ML2340 motor.

10 20 30 40 50

Inertia Kg/em?
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The power dump circuit incorporates a fuse which will blow if the
dump turns on for an excessive period. This may occur under fault
conditions or when a very large inertia is decelerated hard trom
maximum speed. The largest load inertia which can be decelerated
from maximum speed in current limit without biowing the dump fuse
is given below:

ML3450 motor with BL150 drive - 40 kgcm?
ML3475 motor with BL150 drive - 70 kg-cm?2

It should be stressed that these figures and graphs are provided for
guidance only and are based on consarvative estimates. Operation
outside the quoted limits will not necessarily over-dissipate the
power dump depending on other factors as mentioned previously.
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Drive Signal
Connections

LOGIC SUPPLY ON
CURRENT LIMIT
DRIVE FAULT
OVERTEMPERATURE
g BALANCE

E TACH GAIN

& | TIME CONSTANT

@ | DAMPING

~ | — Ping

Pin 15 ———

USER IO

Ping — || =T~ Pin1

Y

Pin 25— 1|/ | Pin13

)

@06005E@86a
G0060a0ee8D

MCTOR
FEEDBACK

5
7

. I
Pin 14 - Pin 1

[ ] ACIN
%; AC IN
GND

+24VDC
0V (24VDC)

MOTOR B1
MOTOR B2
MOT GND

MOTOR At
MOTOR A2

g

D

Figure 3-5. Connectors and Indicators
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User YQ Connector
PIn Functions

Motor Connector PlIn
Functions

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Pin Signal Name Function Signal
Type
1 vat Analogue velocity L
input
2 Vit Analogue velocity L
input
3 |-15v Reference voltage O
4 GND Ground Q
S RST Reset/Disable P
6 |+15V Reference voltage O
7 DIG TACH Analogue velocity
output
8 Not used
9 |FT Fault N
10 |AOP* A output from M
incremental encoder
11 | AOP A output M
12 |BOP* B output from M
incremental encoder
13 |BOP B output M
14 |ZOP** Z output from M
incrementa! encoder
15 |ZOP Z output M
1+ Positive input on pin 2 (V1) wrt pin 1 (V2) causes CW motion

AQP leads BOP for CW motor rotation
** ZOP is a once-per-rev high-going pulse, covering ; of a channel

AOP cycle and occuring when AOP and BOP are both high - see
below;

L

20pP

Table 3-3. User |/O Connector Pin Functions

[ Signal Name | Signal Type | Lead Colour *
Motor B1 [ ~ Brown
Motor B2 I Grey
MOT GND J Green
Motor A1 | White
Motor A2 | Yellow

Table 3-4. Motor Connector PIn Functions
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Motor Feedback
Connector Pin
Functions

Pin Function Signal Lead Colour
Number Type

1 Screen R Drain Wire

2 ov E Bk ) ,
3 5V D Rd } Twisted Pair
4 Not connected

5 Not connected

6 MOT F Rd

7 MOT F Gn } Twisted Pair
8 Z- C Rd _ )
9 Z+ C W } Twisted Pair
10 B C Bk . ]
1 B+ C Or } TW|Sted F'all'
12 A c Bk , _
13 |A+ c arm } Twisted Pair

14t0 17 Not connected

18 A3 C Bk

20 A2 C Bk _
24 A2 C Gn } Twisted Pair
22 AT C Bk ) .
23 A1 C B } Twisted Pair
24 AD C Bk _ .
25 AD C Y } Twisted Paur

Table 3-5. Motor Feedback Connecter Pin Functions

ACInConnector  [SignalName |  Funclion Signal Type
ACIN AC supply voltage from G
_ mains transformer
AC IN AC supply voltage from G
_ mains transformer
GND Ground for mains H
transformer screen

Table 3-6. AC Input Connecter Pin Functions
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24V DC Connactor

Key to Signal Types

Signal Name _Function Signal Type
+24V OC +24V DC supply 10 dnive A
OV (24V DC) 0V of 24V DC supply to B
drive

Table 3-7. 24V Supply Connector Pin Functions

Analogue velocity demand signal
Differential cutput from incremental encoder
Open collector output

Reference voltage out (10mA max.}

Active lcw control input

Logic supply ground

A +24v supply todrive

B OV ol 24V supply to drive

C Ditterantial encoder input

D Encoder supply voltage

E Encoder supply OV

F  Motor overtemperature input

G AC input from mains transformer
H Ground for mains transformer screen
1 Motor supply

J  Motor Ground

L

M

N

o}

P

Q

Using an
External +24V
Supply

The BL drive has an on-board switch-mode power supply which also
supplies the positioner, if itted. This supply normally runs from the
AC input. Ifit is required that the logic supply to the positioner be
maintained even when the AC input is removed (to keep the
positioner communicating) a 24V DC supply can be connected to
this 2 pin socket. This will maintain all the logic supplies when the
AC input is removed. When the AC input is restored, the current
from tha 24V DC supply, normally about 750maA, falls to zero.

Using an
External
Positioner

The incremental encoder incorporated in the motor may be used to
provide position informatian to an external positioner. Terminals 10-
15 on the User 170 connector provide the true and complementary
signals from all three encoder channels (see Table 3-3). Thesse
outputs are generated by 26L.S31 line drivers.
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Rewiring the
Motor
Connections

Direction of
Rotation

Tach
Feedback

If it is necessary to disconnect the feedback cable for any reason (to
feed it through a conduit, for exampia) it is recommended that it is
disconnected at the motor end. To do this, loosen both gland nuts,
take off the terminal cover by removing the 4 retaining bolts, make a
careful note of where each pair of wires Is connected and then
loosen all the screw terminals to remove the cable.

The main motor cable has 5 leads and is terminated in a 5-way
screw terminal connector. This connector is easily removed and
refitted where necessary. The lead colours are shown in Table 3-4,
make a note of where each colour wire is connected before
proceeding and take particular care that the leads are reconnected
comrrectly.

The motor shaft will rotate clockwise (viewing the motor from the
shaft end) when the V1 signal is positive with respect to V2. When
used as a torque amplifier, clockwise torque wil be produced when
V1 is positive with respect to V2.

Pin 7 of the User /O connector is available to monitor the motor
velocity. Motars with an incremental encoder line count of 1000 will
generate signals of 3V/1000 rpm £20%, whilst motors with an
incremantal line count of 500 will generate 1.5V/1000 rpm $20%.

Setting Up the
Drive

Application Types

Velochy Following

Torque Amplltier

There are two basic types of applications (described below) for the
BL servo drive. Each type of application requires a difterent type of
tuning.

For this application, it is required that the axis follows programmed
velocities as accurately as possible. A high amplifier gain is needed
so that the small signals resulting from small velocity errors will
produce large correcting torques.

In this type of application, the torque preduced is required fo be
proportional 10 the input voltage. Low amplifier gain is needed in this
case. The torque produced directly relates to the motor current. For
example, a gain of 1A/Volt would produce 1A of motor current for
each volt at the input (£10V at the input would produce £10A of
motor current).

Initial
Precaution

Eefore starting to tune the drive ensure that the motor mechanism is
clear of obstructions. Position the mechanical system at the mid-
position of its total travel. Do not allow the motor to remain unstable
for more than a second or two.
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Setting the Depending on how you want to use the drive, you may nesd to
Drive Jumper change some of the factory-set link positions. Figure 3-6 shows the
Links positions and functions of all the jumper links. See Table 3-8 for
Current Limit link seitings and Figure 3-7 for the Pull Up/Pull Down

on Disable input.

WARNING - Electric shock hazard
Remove power before changing jumper links.

PULL UP/PULL DOWN ON
DISABLE INPUT

A e Pullup
B = Pull Down
A = Velocity fasdback
from encoder ENCODER RESCLUTION A = Torque Amp
B = Not normally used (sen A = Up to (1.5 x standard) B = Valocity Amp
section on Tuning the Drive) B = Above (1.5 x standard)
C = Torque Amp l
1 2 3 _ 4 2 6 7 8 9
A B C A B A B A B C % l’ ." .’
P4 A B
MODE /
A = Valocity Amp
B = Torque Amp A = Velocity Amp \
C = Not normally used (see B = Torque Amp
section on Tuning the Drive) CURRENT LIMIT
NOTE: %
) A KEY

Jumper links are shown
in the factory set positions

= Represents link in
l B position A

Figure 3-6. Jumper Link Setting Schematic
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Jumper Link LINK1 A Digital Tach Velocity Feedback (VA)
Information B Scaled Torque Demand via Tach Gain pot (TA)
C Link Park for the Fixed Torque Amp Gain (TA) or
Velocity Feadback from Tachometer (VA)
LINK2 A Disable input Pull Up
B Disable input Pull Down
LINK3 A Digital Tach Gain Standard resolution encoder
B Digital Tach High Ras eneoder
LINK4 A Standard velocity demand setting (VA)
B Fixed Gain Torque amp (TA)
Low velocity demand setting (VA)
(Recommended for BL/BLX30)
C Link Park for Scaled Torque Demand (TA)
LINK5 &6
TORQUE AMP LINKSA&LINKEB
VELOCITY AMP  :AS BELOW
LINK 5 LINK 6 GAIN
None Nane .66
A B 6.5
A A 51
B B 500
B A 5000
LINK7,8,9 CURRENT LIMIT - see Table 3-8
Velocity or Torque The BL drive would normally be used as a velocity amplifier, in which
Amplifier case the jumper links are set as follows:
Link1=A Link 5 =B
Link 4 = A Link6 = A

To use the drive as a torque amplifier {so that input voltage now
determines torque rather than velocity), set the jumper links as

follows:
Link1=C Link 5= A
Link4 =B Linké =B

When the drive is used as a torque ampiifier, turn the Time Constant
control fully CW and the Damping control fully CCW.
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Figure 3-7. Reset/Disable Input Circuit Options

Polarity of the Jumper link 2 determines whether the internal resistor on the disable

‘Disable’ Input input is pulled up or down. In position A, the resistor is pulled up to
+15V and the drive can be disabled by connecting the disable input
to OV using a switch or open-collector transistor. In position B the
input resistor is returned to OV, requiring a normally-closed switch up
to +15V to keep the drive energised. The options are illustrated in
Figure 3-7. The preferred 'fait safe’ connection is with the link in
position B, since the drive de-energises if the connection is broken.

Encoder Resolutlon With all standard motors, jumper link 3 should be left in position A. If
the motor has been fitted with a non-standard encoder (available to
special order only), and its resolution is greater than 1300 lines,
transfer the jumper link to position B.

Standard encoder resolutions are 500 lines for size 16 and 23
motors, and 1000 linss for size 34 motors. After quadrature
decoding these produce working resolutions of 2000 and 4000
counts/rev respectively.

Current Limit Jumper links 7, 8 and S are used to set the peak current which the
Setting drive will deliver. Table 3-8 shows the Jumper link settings for
various peak current jeveis.

The jumper settings limit the peak current of the drive. This is
achieved by the drive amplifier clamping current to the level
selected, effectively reducing the dynamic range of the signal. For
example an input of 10V will generate an output current of tlpeak
(£30A for the BL150). When the jumpers are set to limit the current
to 10A the input voitage will be restricted to a range of £3.3V to
achieve 110A, any voltage beyond 3.3V will still only produce 10A.
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BL30 | BL7S |BL130Q

7 8 9
A
7.5A | 15A Al L)L)
i % 7 | B
] 7z A
375A| 7.5A | 15A % ﬁ 5
% A
25A | S5A | 10A %% A
A v A
oA |3.75A | 75A 2, i’-' ﬁ :
Z ][] |A
1.5A | 3A 6A “ % 9 |a
7 Z
1.25A| 2.5A | 5A % } 2 | A
12 e
2 5 A KEY
1A 2A 4A ﬁ % % A é Represents link in
] L] |8 . B position A

Table 3-8. Current Limit Link Settings

it is normal to set the peak current at approximately 3 times the
continuous current rating of the moter. The table below shows the
recommended peak current setting for each motor size:

Motor Peak Current
1620 3.75A
2340 7.5A
3450 15A
3475 30A

Table 3-9. Recommended Peak Current

You can use peak current settings higher than the values shown
above provided you take great care naot to exceed the appropriate
duty cycle, otherwise you may burn out the motor. Information on
duty cycle calculation will be found in Digiplan's Analogue Servo
Application Guide, or you can obtain engineering assistance from
Digiplan or your local distributor. Also, if you make the motor go
unstable during tuning, disable the drive immadiatsly 0 prevent
damage to the motor.
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Tuning the

The approprate tuning procedure should be carried out on each

Drive axis. The procedures in this section assume that you have
completed the connection and test procedures provided in Chapters
2 and 3. The motor should be coupled to the load at this stage.
Tuning the

Drive without
a Positioner

Tuning for use as a
Velocity Ampitifier

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

Usa the following procedurs to tune the drive.

Set jumpar links.

Make sure the power to the drive is cff and that the motor is held
securely and the shaft is free to rotate.

Adjust the front panel controls as tollows:

TACH GAIN Fully CW
DAMPING Fully CCW
TIME CONSTANT Fully CCW

Apply zero velacity demand to the input by connecting both signal
inputs (VEL1 and VEL2) together.

Switch on the power to the drive. Should the motor rotate, adjust the
Balance potentiometer in the opposite direction to the motor rotation
untii staticnary.

If any fauit LEDs illuminate, refer to Chapter 5, "Maintenance &
Troubleshooting”.

Set the velocity amplifier sensitivity by applying a signal of 20% of
maximum input (2V for £10V operation) and adjusting the Tach Gain
20-turn potentiometer to give 20% of maximum speed.

Reduce the input signal to zero to stop the motor.

Rotate the Time Constant control clockwise until the motor shaft
stars to oscillate (charactenzed by a high-pitched ringing sound).
Optimum drive performance is achieved at the point when the motor
first starts to ring. Do nct allow the motor to oscillate for more than a
second or two.

Increase the input signal to run the motor at high speed (not full
speed) and check for smoath behaviour. If there is excessive noise
or vibration, try tuming the Time Constant control anti-clockwise.
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Step 10

Step 11

Tuning foruse as a
Torqua Amplitiar

Periodically apply and remove short 20% velocity input signal pulses
at approximately 1-second intervals. if the control system will not
permit this method of control, remove the signal connections and use
a separate DC power sourcs (i.e., a battery or a DC power supply) to
provide the signal.

Note the raspanse of the system. The velocity may be monitored by
attaching an oscilloscope probe to LK1 with the earth clip on pin 4 of
the user VO connector (15 way D type). The objective is 1o optimise
the motor's responsiveness to the input signal. Adjust the Damping
control to give the shortest settling time without overshoot and
without sluggishness. Turning the control CCW makes the motor
more raspansive (stiff), and tuming the control CW makes the motor
maore sluggish.

If the fina! speed changes considarably, you may want to change the
velocity input signal 1o compensate. If the motor begins to oscillate
(or oscillate louder than the setting derived from step 10) adjust the
Time Constant control.

Remove the input signal and ground VEL1 and VELZ2 to each athar,
and, if necessary, readjust the Balance control until the shaft
remains stationary.

Use the following procedure to tune the drive.

Step 1 Set jumper links.
Step 2 Make sure the power to the drive is off and that the motor is held
securely and the shaft is free to rotate.
Step 3 Adjust the front panel controis as follows:
DAMPING Fully CCW
TIME CONSTANT Fully CW
In some torqgue amp applications it is necessary to set an accurate
torque amp gain (i.e. Amps/Volt or Nm/Volt). This can be achieved
by sefting LK1 in position B and LK4 in position C. In this mode, the
otherwise redundant TACH GAIN pot is used as a gain control.
Tuning the Please refer 1o the Positioner User Guide for this information.
Drive with a
Positioner
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Chapter 4. HARDWARE REFERENCE

Chapter
Objectives

This chapter is designed to function as a quick reference tool for

system spacifications.

BL Drive
Specification

BL30 BL75 BL150
"Continuous Gurrent 3.75A 7.5A 15A
Peak current 7.5A 15A 30A
| DC bus Voltage 85V 150V 150V
AC Input Veltage: Nom. 61V 107V 107V
Max, 67V 118V 118V
Min. 24V 48V 48V
Weights * 0.8Kg 1.7Kg 2.8Kg
Motor Options ML-1620, ML-2340, |} ML-3450,
ML-2340 ML.-3450, ML-3475
ML-1620

[Power input

AC direct frcm mains transformer

Control input

+10V analogue (torque or velocity)

Reference outputs

+15V at 10mA

VelocCity feedback

Built-in incremental encoder

Commutation methad

4 bit absolute encoder

Torque amplifier >2500Hz
bandwidth
Switching frequency 20Khz

Velocity amp gain

0.66/6.6/51/500/4800 set by links

Torgue amp gain

0.75/0.075AV | 1.5/0.15AV | 3/0.3 AV

Gain lineanty

4%

| Typ. input amp drift

10uV/°C

Power dump current

9A @ 100V | 16A@ 100V | 16A @ 100V

Max. cont. dump power

40W

Min recommended load
inductance

0.5mH

Jumper link settings

Input range, current imit, torque/vel.
mode

Potentiometer settings

Time constant, damping. balance, tach
gain

[Diagnostic LED's (Front)

Power on, current limit,
overtemperature, drive/motor fault

§ Diagnostic LED's (Rear)

FPower on, composite fault

Dimensions

See Figure 3-1 (Chapter 3}

* it the drive is supplied with Lhe pasitioner option, add 0.5Kg to this weight.

Table 4-1. BL Servo Drives Specification
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Input/Output
Specification
Signai Input/Output Characteristics
Command inputs Ditferential input between V2 (pin 1} &
Voliage Sense V1 {pin 2)
Range £10V
+15V & -15V | Qutputs Maximum current source = 10mA
Reference Not short circuit protected
Voltages .
Reset Input Vih > 10V
Vil » 0.8V
Vin{max)=30V DC
Fault Output Open collector, active low
Vmax=+30V DC
Imax=80mA
Vsat=0.2V @ 80mA
Incremental Outputs 26LS31 line driver outputs
Encoder

Table 4-2. User 1/O Specilfication
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Brushless The BL Series drives may be matched with motors in the Digiplan
Motor/Drive brushless range and supplied as ready-wired motor/drive packages.
Packages Details of the range of four motors (Types ML-1620,

g ML-2340, ML-3450 and ML-3475) are given in Table 4-3.

Type Welghts Rotor Inartia Incremental
(including cable) Kg-cm2 Encoder Line Count
ML-1620 0.85Kg 0.056 500
MLC-2340 2.1Kg 0.28 500
ML-3450 5.1Kgq 16 1000
ML-3475 6.4Kg 24 1000

Table 4-3. Brushless Motor Data

The dimensions of the motors are shown in Figures 4-1 to 4-4.
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Figure 4-1. Motor Type ML-1620 Dimensions
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Figure 4-3. Motor Type ML-3450 & ML-3475 Dimensions
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Transformer
Dimensions
B 1 E |
1 F 3 4 */‘z ' “
& & & =2 v ? :
IS \
A 9 m o1 12 O P D '; | /
& ® @ = ﬁ- oV Z ‘
13 14 15 18 * ?
S @ & v %_2 o
RASE VIEW
Dimensions To92 10170 70171
A 136.0 (5.35) | 195.0(7.68) | 215.0 (8.47)
B 126.0 (4.96) | 135.0(5.32) | 172.0 (6.77)
C 155.0 Max. | 2150 Max. | 242.0 Max.
(6.10 Max.) | (8.47 Max.) | (9.53 Max.)
D 890 (350) | 102.0(4.02) | 115.0 (4.53)
3 83.0 (3.50) | 82.0(3.23) | 110.0(4.33)
Weight BKg 15.5Kg 24.5Kg

Figure 4-4. Transformer Dimensions for T092, T0170 and T0171 - mm(ins)
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Motor/Drive The torque curves for tha possible motor/drive combinations are

Package hown in Figure 4-4.
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Figure 4-5. Motor/Drive Packages Torque Curves
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Fuse Ratings BL drives incorporate four fuses - two AC input fuses, a DC bus fuse
and a power dump fuse. Types and ratings are shown in Table 4-4.

Rating
Fuse No.| Circuit Type BL30 | BL7S | BL150
FS1 AC input 3Z2mmTLHBC | 8A 150r | 30or
16A 32A
FS2 AC input 32mmTLHBC | 8A 150r 30 or
18A 32A
FS3 DC bus 32mm QA 8A 10A 20A
HBC
FS10  {Power dump[20mm TLLBC | 2A 2A 2A
TL - Timelag
QA - Quick acting
HBC - High breaking capacity
LBC - Low breaking capacity

Table 4-4. BL Fuse Ratings
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Chapter 5. MAINTENANCE & TROUBLESHOOTING

Chapter
Objectives

The information in this chapter will anable you to isolate and resolve
hardware problems.

General

In order to minimise field failures, all drives are soak testad at
elevated temperatures. In spite of this tha accasional failure may
still occur and the following notes are intended as a brief guide to
enable the cause of the fault to be located.

Repairs

Whenever possible units should be returned to the manufacturers
faor repair, since automatic test equipment not available in the field is
used when testing these drives. All repairs are soak tested before
being returned to the customer.

Drive Removal

Before disconnecting a drive prior to removal, ensure that all
supplies are switched off and wait for the Power On LED to go out.

Drive Fault
LED

1. HT Overvaltage

2. Qvercurrent

The majority of faults that can occur in the drive will result in
illumination ot the Drive Fault LED. The causes of this are as
follows:

Failure of the dump circuit to cope with regeneration. Check the
dump fuse, FS4. Check if the fault occurs during a peried of
deceleration, if so, then consult Digiplan with a view to increasing
the dump capability. If when the motor is stationary the DC supply
normally has a value of more than 165V then there is a danger of
the overvoltage protection cperating under average regeneration
conditions. Lowering the normal operating value of the supply may
well cure this apparent fault.

The drive fault LED will also be illuminated in the event of a short
circuit occurring between the motor terminals or if either terminal is
shorted 1o earth.

If no external reason can be found, switch off the supply, then
remove the associaled motor connections. Switch on the supply. If
the fault LED is now llluminated than the drive is at fault and shouid
be returned for repair. It may be necessary 1o request motion in
either direction to obtain the fault.
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3. Losg of The LED wil! be illuminated if the signal from the incremental
e '“g"‘g""“' encoder is not present. The motor would run away out of control if
Rcoder Signal this was not detected.

H previous tests have not enabled the fault to be isolated, then
substitution of the drive should enable the fault to be narrowed
down to one drive which can then be returned for repair.

Overtempera-  This LED indicates an overtemperature fault. it may be the result of
ture LED a drive fault, which can of course be proven by substitution. If this

does not identify the fault then checks should be made to ensure
that the ambient temparature does not exceed 40°C, when all units
in the vicinity of the dnve have reached their normal operating
temperature. A cooling fan may be necessary if high duty cycles are
required.
if the LED comes on at power-up and cannot be reset, this indicates
an excessive voltage drop in the feedback cable to the motor and
may be due to over-long cables of inadequate size. Please refer to
Appendix 1 for information on extending the motor cables.
The LED may also indicate motor overtemperature.

Power On LED This LED indicates that the logic supplies are present. it will remain
illuminated for a shor time after the drive has been switched off, due
to the stored charge in the capacitors.

Incorrect
Operation

Noise from Motor or This is usually caused by the Damping or Time Constant controls
Unstable Motor requiring adjustment. Re-adjustment of either of these two controls
Operation should cure this. If none of these checks has isolated the problem
then substitution of the drive should be used to prove whether or not
the drive module is at fault.

Motor Creep This is usually caused by an incorrect setting of the Balance control,
so first check this setting by confirming that there is zero velocity
command on V1 and V2 inputs. Then adjust the Balance control
until the motor shaft is stationary.

Ensure that all signals are supplied in twisted pairs or screened
cables.

If none of these steps resoives the problem then, once again, try
substitution of the drive module to prove if the drive is at fault.
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Returning the Contact the Parker Automation Technology Centre or the machinery
System manufacturer who supplied the product. Equipment for repair
should NOT be returned directly to Digiplan without prior
authorisation. Repairs will be carried out by Digipian but will be
processed via your supplier.

Digiplan may at their discretion authorise direct shipment to and
from Poole or Rohnert Park, but only by prior arrangement with your
supplier. Existing UK and USA customers who purchase equipment
directly from Digiplan should contact Poole or Rohnert Park for
further information (contact numbers are at the front of this User
Guida).
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Appendix 1.

When you order an ML motor, you can specify cable lengths up to

Fitting Longer C
75 feet (22.5 metres). Whenever possible, it's better to order the

Cables motor with sufficient ¢able in the first place rather than try to extend it
afterwards. If you need cables longer than 75 feet, you can make
your own up to a maximum of 300 feet (30 metres) provided you
follow the guidelines below.

Moteor cables can be lengthenad by simply replacing the cable with
a longer ane using the standard cable as a pattern. It needs to have
5 cores with an overall screen. Use 1 mm2 (or 16 AWG) cores with
a 2340 motor, and 1.5 mm2 (or 14 AWG) with a 3450 or 3475.
The 1620 motor is pre-wired with 4-core cable, so it is only
necessary to use 4-core screened cable when extending the lead.
Recommended
Cable Sizes
Motor Frame Motor Cable
Size
« 100t 100-300ft
16 0.5mm? 0.75mm?
20 AWG 18 AWG
4-care 4-core
23 0.75mm2 | 1mm?<
18 AWG 16 AWG
b-core 5-core
34 fmm?2 1.5mm?
16 AWG 16 AWG
9$-core S-care

Table A-2. Motor Cable Sizes
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Feedback Cables

Inserting In-
line
connectors

The feedback cable may be extended up to a maximum of S0 feet
(15 metres) using the same type of cable as that supplied with the
motor. Each conductor in this cable is 0.2mm2 (24 AWG). This typa
of cable is unsuitable for ionger lengths owing to the voltage drop in
the 5-volt supply to the encoder.

Encoder cabies can be up to 300 feet long before any noise
problem Is encountered, but it's important to consider the voltage
drop in the 5V supply leads to the encoder. If the voltage at the
encodear is t00 low, it can cause curious problems such as
continuous illumination of the overtemperature LED. The ancoder
must have a minimum supply voltage of 4.5 volts and it draws a
current of about 300mA. Thus the total resistance of the 5V and 0V
wires must be less than about 1.7 obhms. When you calculate this
resistance, remember to multiply the resistance per metre (or per
foot) by twice the cable iength.

Probably the easiest way to lengthen the encoder cable is to cut the
existing cable close 1o the motor and again closa to the drive, and to
insert a new length of the same type of cable using in-line
connectors or terminal boxes. Suitable cable types are
Cablemaster OS1024P and Belden 9510. Try to keep the two wires
in any pair close to each other as they pass through the terminal
box. Remember to connect the screen of the new section to the
screens of the two short lengths of original cable.

Having done this, now locate the red and black pair (which carry 5V
and 0V) and run two larger wires in parallel with this pair between
the two termina! boxes. Each of these wires must have a resistance
of less than 0.85 ohm. For example, use 1 mm? (or 16 AWG) cable
for leads up to 150 feet (45m) long, and 2.5 mm2 (or 14 AWG) cable
for leads up to 300 feet (30m) long.

It's sometimes necessary to be able to disconnect the motor easily,
and a convenient sclution is to fit in-line connectors. Generally the
closer the connector is to the motor the better. Hers are the part
numbers for suitable MIL Spec caonnectors from Amphenol.

19-way Encoder Connectors  62GB-11F14-19PN 62GB-16F14-19SN
5-way Motor Connectors 62GB-11F14-05PN 62GB-16F14-05SN
8-way Motar Connectors 62GB-11F16-08PN 62GB-16F16-08SN

The connector shown above for the encoder cable has 19 pins; the
19th pin is used for the drain wire, i.8. the connection to the cable
screen. If the connectors are within 500mm (187) of the motor, you
can use a 5-way connector in the motor cable and leave the screen
unconnected. In other cases, use the 8-way (which is a larger shell
size) and use pin 6 to link the screens on either side of the
connector. Don't connect the screen or drain wire to Ov.
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Take great care to make sure that both connactor halves ara wired
correctly, otherwisa the encoder or drive may be damaged. It the
encoder cable has 10 pairs, the red and blue pair shou!d be
connected in parallel with the red and black pair (i.e. red parallei
with red, blue parallel with black).

Proprietary
Cable Types
Motor | No.of |mm?2 | ODmm | Lapp | Belden | Alpha
Size |cores
16 4 0.5 7.0 0034
604
16 4 0.5 |6.0 5464C
16 4 0.75 |6.0 5418
23 5 0.75 |8.2 0034
705
23 6 075 |7.8 5386C
23/34 15 1.0 9.0 0034
805
23/34 | 6 1.0 (89 5366C
34 5 1.5 13.2 5450/5

Table A-3. Motor Cakbile Types

No.of | mm2 |CDmm| Lapp Cable- Belden | Alpha Nationat

cores master

9x2 0.2 9.2 QS9P24 9509

9x2 0.75 |15.0 2249C

10x2 |0.2 0.4 0S10P24 [ 9510

10x2 |0.25 |10.1 0035805

10x2 0.5 11.8 NQP-
1020FSJ

12x2 |0.75 |16.8 2249/12C

12x2 |0.75 [14.0 NQP-
1218FSJ

Table A-4. Feedback Cable Types
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Index

150V DC motor supply 15
24V Supply Connector 23
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Fuse Ratings 37

HT Overvoltage 39
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In-line connectors 43
installation

Transformer connections 10
Installation Process Overview v
Installation Recommendations v
Isolating transformer 10

Jumper link settings 25
Jumper Links 4

LED's 3

Logic supplies 40

Logic Supply On {Gresn) 4
Long cables 42

Long cabies fault 40

Mains isolating transformar 2
Mains Transformer 15

Mains transformer options 15
ML-1620 Dimensions 33
ML-2340 Dimensions 34
ML-3450 & ML-3475 Dimensions 34
Motor Cabie Sizes 42

Motor cables (extending) 42
Motor Connector 21

Motor Creep 40

Motor current selection 28
Motor data 33

Moctor Feedback Connector 22
Motor velocity monitor 24
Mounting methods 13

Noise from Motor 40

Overcurrent 39
Oventempera-ture LED 40
Oventemperature 40
Overtemperature LED (Red) 3
Overvoltage protection 39

Positioner 1, @

Potentiometers 4

Power dump circuit 1

Power dump rating 18

Power On LED 40

Power supply 1

Pre-installation test 6
Pra-installation test configuration 6
Pnmary fuses 10

Protection Circuits 2

Regeneration 39
Repairs 39

Returning the System 41
Rotation direction 24
RS232C terminal 3
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Ship kit 5
Switching regulator 1
System spacifications 31

Tach Gain pot. 4

Terminal connections 17
Time Constant pot. 4
Torque amplifier 24

Torque Curves 36

Torque jumper settings 26
Transformer dimensions 35
Tuning without positioner 29

Unstable Motor Operation 40
User Guide version i

User /O Connector 21
Velocity amplifier 29

Velocity following 24
Velocity jumper settings 26

Wire size 15
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.
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