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INTRODUCTION

The Industrial Indexing Systems Series 5 Motion Devices are a group of brushless motor
assemblies, drive packages, and transformers especially suited for indexing and positioning
applications in which high torque-to-inertias, high peak horsepower, and rapid
acceleration/deceleration rates are required.

This manual describes proper installation, operation, and troubleshooting procedures for
the Series 5 Motion Devices. These devices include the motors and drives which make
up the Motor/Drive Packages and the transformers which make up the Power Supply
Packages.

The manual assumes no prior knowledge of Industrial Indexing System equipment. It does
assume knowledge of proper mechanical, electrical, and electronic maintenance and safety
procedures. Information in this manual is subject to change without prior notification.

The manual uses a variety of highlighted blocks to emphasize important information.
Always pay careful attention to this information. The types of highlighted blocks used are:

Industrial Indexing Systems fully supports all equipment it manufactures and supplies. If
there are any problems with this equipment or if assistance is required for installation or
operation, contact our Integrated Technical Services Department.

Assistance and training is available in our factory, for a fee. In addition, Industrial Indexing
Systems can custom configure Series 5 Motion Devices for O.E.M. applications.
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INDUSTRIAL INDEXING SYSTEMS, INC. IB-14B005
SERIES 5 MOTION DEVICES USER’'S GUIDE

SECTION 1 - DESCRIPTION

The Industrial Indexing Systems Series 5 Motion Devices are a group of brushless motor/
drive packages and power supply packages especially suited for indexing and positioning
applications in which high torque-to-inertia ratios, high peak horsepower, and rapid
acceleration/decelerationrates are required. The drives are matched to the specific motors
for optimum working performance. The motors and drives are used in conjunction with
a closed-loop controller to accurately fix the position of the motor shaft.

1.1 INDEXING DRIVE SYSTEM OVERVIEW

An indexing drive system (or indexing system) may be used in a variety of applications
where accurate movement or positioning is required. A basic system consists of the main
components illustrated in Figure 1.1.

FEEDBACK

(t‘
INPUT
DEVICE
DRIVE
((3) TRANSFORMER
CONTROLLER ACTUATOR

Figure 1.1 - Basic Indexing System

MAY 1992 DESCRIPTION 1 -1



IB-14B005
USER’'S GUIDE
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1. Input Device:

2. Controller:

3. Actuator:

4, Power Supply:

5. Drive:

6. Transformer:

POSITION FEEDBACK

The input device provides data to the controller. It is the
interface between the operator {(or system computer or
programmable logic controller) and the indexing system. In a
given system, there may be several input devices.

The controller receives data from the input device and issues
commands to the drive. It also accepts information from the
feedback device. The programming and settings of the
controller determine what types of commands are issued to
the drive in response to the data inputs and feedback.

The actuator supplies the signal which causes the controller to
initiate the specified sequences.

The power supply conditions the secondary power so it can be
used by the drive.

The drive (also called a servo-amplifier) converts AC input
power from the transformerinto DC power and amplifies a low
voltage velocity command signal from the controller into the
necessary voltage and current to cause the motor shaft to
rotate. The amount of power and polarity (positive or
negative) of the voltage supplied to the motor is determined by
the command signals from the controller.

The transformer converts prime supply voltage into the
required input voltage for the drive and isolates the drive from
the prime supply ground.

CONTROLLER

CLOSE [
TO RUN [

— - - =N

+ 10V COMMAND

DRIVE

ENABLE

TRANSFORMER

Figure 1.2 - Position Loop
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7. Motor: The motor is the device being controlled by the indexing
system. The system controls the position and speed of motor
shaft rotation.

8. Load: The load is the object of the motion. It absorbs the work
energy of the motor.

9. Feedback Device: The feedback device (usually a resolver) monitors the position
of the motor shaft and sends this information to the controller.

The components of the basic indexing drive system form two information loops. The
position loop is a closed-loop which consists of the controller, drive, motor, and feedback
device. (The Series 5 motion devices use a resolver as the feedback device.) The
controller, afterreceiving data from the input device, sends a command to the drive, which
causes the motor shaft to move, which is monitored by the feedback device, which sends
data to the controller, which sends a command to the drive, etc.

The velocity loop is also a closed-loop system. An input voltage to this loop changes the
voltage applied to the motor (the drive output), which changes the speed of the motor-
shaft rotation, which changes the signal to the drive, which influences the drive output,
etc.

The position loop and velocity loop are independent loops, but the controller uses the
velocity loop to achieve movement to the desired position. When data is received by the
controller specifying a movement, the controller calculates the time required to accelerate

/]
|
|
|

e

COMMAND

-

DRIVE
-

>

ENABLE
TRANSFORMER

Figure 1.3 - Velocity Loop
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to maximum speed and to decelerate from maximum speed. It then calculates the time
at maximum speed necessary to complete the movement. This information is then
transmitted to the drive by the controller.

1.2 MOTION DEVICES

The motion device components of the indexing drive system discussed in this manual
include the drives and motors (Motor/Drive Packages), and transformers (Power Supply
Packages).

1.2.1 PRE-ENGINEERED SYSTEMS

The combination of a specific drive and motor assembly (motor plus feedback device) is
designated as a Motor/Drive Package (MDPAK™). The specific transformer used to
provide power to a specific MDPAK or group of MDPAKSs is designated as a Power Supply
Package (PWRPAK™). (This designation as a PWRPAK for the single transformer
component is used to maintain continuity with the other MDPAKs and PWRPAKSs supplied
by Industrial Indexing Systems.) Each of these packages has been pre-engineered and pre-
tested to offer system-level performances. The components of each package are selected
to work properly with each other at the rated performance levels and the Motor/Drive
Packages and Power Supply Packages of a specific series are selected to work properly
with each other.

Selection of a PWRPAK or MDPAK depends on the system requirements of speed, torque,
peak torque, horsepower, and physical size. The specifications for all Series 5 motion
devices are contained in the appendices to this manual. Refer to Paragraph 1.2.2 and
Section 1.4 for details on reading these specifications.

1.2.2 ORDER/SHIPPING CORRELATION

When an order is placed with Industrial Indexing Systems, Inc., the motion devices are
specified as a MDPAK and a PWRPAK, with the appropriate numerical designations.
However, when the units are shipped, the individual components are specified — rather
than the package designations — to make sure that all items are supplied properly. If
several MDPAKs and PWRPAKs are ordered, there will be similar components in the
shipment with no cross reference as to which Motor/Drive Package or Power Supply
Package they belong to. To avoid confusion and potential error when the units are
assembled by the customer, Appendix B and Appendix E of this manual include Bills of
Materials and specifications for all Series 5 Motor/Drive Packages and Power Supply
Packages currently supplied by Industrial Indexing Systems, Inc. Similarly, the appendices
for each of the other motion devices series manuals contain complete Bills of Materials and
specifications for those series.

1 -4 DESCRIPTION MAY 1992



INDUSTRIAL INDEXING SYSTEMS, INC. IB-14B005
SERIES 5 MOTION DEVICES USER’S GUIDE

The Bills of Materials for a Series 5 MDPAK™ includes the motor part number, the drive
part number, and the manual part number for that MDPAK. It also shows the part number
(drawing number) for the setup specifications. The setup specifications are used to
configure the drive compensation package to match the appropriate motor assembly and
are unique for a given MDPAK. The specifications for a Series 5 PWRPAK™ shows the part
numbers for the transformer which makes up that PWRPAK and the manual part number.
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1.3 COMPONENTS

The Series 5 Motor/Drive Packages and Power Supply Packages are based on the use of
brushless motors with resolvers as feedback devices. Each drive is matched to the motor
for the specific MDPAK™ application. Each drive is used with only one motor assembly.
Each PWRPAK™ (transformer) can be used with one or more drives, depending on the
wattage requirements of the drives.

The Motor/Drive Package consists of the motor and drive. Dimensions and specifications
for each of the Series 5 motors and drives are contained in Appendix C. The resolvers —
used as feedback devices — are an integral part of the motor assembly.

1.3.1 MOTOR ASSEMBLIES

There are several different motor RESOLVER .CONNECTOR

assemblies used in the Series 5 MDPAKSs.
/_
/
o
&)

Appendix C contains the drawings, with DRIVE CONNECTOR
dimensions and wiring connections, for
each of the motor assemblies used in the
Series 5 Motor/Drive Packages. Figure 1.4
shows a representative motor assembly

illustration including the typical location of

the components which will need to be =

accessed during installation or operation of =

the motor assembly. MOTOR SHAFT
Figure 1.4

Motor Assembly

Drive Connector:  The drive connector is used for the power supply cable from the drive
to the motor.

Resolver Connector: This connector is used for the resolver cable from the drive.
In Series b Motor/Drive packages, the resolver sends all signals to the
drive. The drive produces an output signal that simulates an encoder
output signal which is sent to the controller.

1.3.2 DRIVES

The drive converts the signals from the controller and the power from the transformer into
useable energy to rotate the motor shaft. The drive has its power supply, control section,
driver section and output stage integrated into one chassis (refer to Figure 1.5). Access
to any setup, fault indication, or reset components requires removal of the cover.
Appendix C contains the installation drawings for each of the drives used with Series b
Motor/Drive Packages.
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1. RESET BUTTON:

2. TEST POINTS:

3. SWITCH SW1:

4. JUMPERS:

After a fault has been corrected, the RESET button must be
pressed to reset any fault indications by the FAULT LEDs.
(Refer to "Section 3 - Controls and Operation” for additional
information on the RESET button.)

Various voltage test points are provided on the circuit board
for troubleshooting assistance. (Refer to "Section 4 -
Maintenance" for specific test applications.)

This 6-position DIP (Dual In-line Package) switch is used to
match the drive to the speed requirements of the motor
assembly.

A variety of jumpers are provided on the drive circuit board to
allow configuring the drive to the motor assembly. (Refer to
"Section 2 - Installation” and "Appendix D - Drive Setups” for
additional information on the jumpers.)

5. SETUP POTENTIOMETERS: These potentiometers are used along with the jumpers

to configure the drive to a specific motor assembly. (Refer to

TEST POINTS\

RESET BUTTON—"|

SETUP POTENTIOMETERS

I3
@
2

I
1
i

_— SWITCH SW1

i
2
[~/

ﬂiu

o
K

C‘EE
i
amy g
B2
/iiiu

F . |7 JUMPERS
: A8
o E-E. DIFFERENTIAL
- e LY INPUT BOARD
K¢ S_ . /] (USED WITH
~ v ACE-850
| am am | CONTROLLER)

FAULT INDICATORS

TEST POINTS

Figure 1.5 - Drive Circuit Board
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6. FAULT LEDS:

"Section 2 - Installation” and "Appendix D - Drive Setups” for
additional information on the setup potentiometers.)

The FAULT LEDs are a series of three LEDs used for
troubleshooting purposes. If a fault occurs, the combination
of which LEDs are illuminated, and whether they are steady or
flashing, will indicate the type of fault which has occurred.
(Refer to "Section 4 - Maintenance"” for details on the FAULT
LEDs.)
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