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THINGS TO KNOW BEFORE USING THIS
EQUIPMENT

* Only qualified personnel should install or perform servicing
procedures on this equipment. Do not operate the unit
without the enclosures in place as voltage present in this unit
can cause serious or fatal injury.

* Before performing any work on the unit, allow at least five
minutes for the capacitors to discharge fuly.

* Voltage is present on unprotected pins when unit is operg-
tional.

* The "PWR ON" LED must be off for approximately 30
seconds before connecting or disconnecting the motor con-
nector. Failure to turn the power off may result in damage
to the drive and/or motor connector.

* Motors powered by this drive may develop extremely high
torque. Be sure to disconnect ac power to this drive before
doing any mechanical work.

WARRANTY RESTRICTIONS

Reconfiguration of the circuit in any fashion not shown in this
manual will void the Warranty,

Failure to follow the proper wiring practices as deseribed in
Section 3.1 wilf void the Warranty.










Recommended Wiring Practices

WHEN MOUNTING INDEXER, BE SURE TO
PROVIDE SOLID, CLEAN CONNECTION
BETWEEN INDEXER CASE AND ENCLOSURE

GROUND SHIELD
ONLY AT
INDEXER

KEEP THESE WIRES
SHORT AS POSSIBLE
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RS232 - SHIELDED CABLE (FOR BEST

RESULTS, GROUND SHIELD ONLY BY
l[NuExERé)

BE SURE TO KEEP
SIGNAL CABLES
WELL AWAY FROM
MOTOR WIRING AND
AC POWER WIRING

AN

SHIELDED
TWISTED-PAIR

MOTOR
CABLE
CABLES
SEE NOVE 2
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TERMINAL STRIP
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' % SUCH AS
DON'T FORGET
DIODES. MAGNUM CONNECTOR

#715125-NL
ﬁfﬁuﬂﬁfixm TYPE 15(FEMALE)
COOPER INDUSTRIES,
BUSSMAN CORP.

NOTES:

TERMINAL Recommended Cable Types

#26 : 1) Superior Electric cable part numbers:
- 215851-007 5 feet (1.5 meters) long
SHIELDED 215851-008 10 feet (3 meters) long

TWISTED ~PAIR . . .
CABLE ~ SEE NOTE 3 2) Superior Edectric cable part numbers:

215801, 216066-001, 216067-001,
216022-001,elc. (see catalog for details)

3) Typical types:
K Alpha; 6073, 2483, 45491, 451271
Belden: 8767, 9406, 88641, 88761
LIMIT elden

SWITCH Carol: C1350, C1352, C1353
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Figure 3.1
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3.2 MOUNTING

The 230 or 430 Series Motion Control is mounted by fastening its mounting brackets to a fiat surface. The mounting brackets can
be located in either of two pasitions. Figure 3.2 shows the locations and diameters of the mounting holes and indicates the possible
focations of the brackets.
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Figare 3.2, Mounting Diagram

NOTE: The heat sink should always be mounted with the fins oriented vertically, or proper cooling will not occur. Air flow
should not be obstructed. Heat sink temperature should not exceed +70°C (+158°F). Forced air cooling may he
required to maintain temperature within the stated limits.

When selecting a mounting location, it is important to leave at It is also important to keep the drive away from obvious noise
least two inches (51mm) of space around the top, bottom and sources, If possible, locate the drive in its own metal enclosure
sides of the unit to allow proper airflow for cooling. to shield it and its wiring from noise sources. If this cannot be

done, keep the drive at least three feet from any noise sources.




3.3 SELECTING INPUT VOLTAGE RANGE B. Turn the unit clockwise 90 degrees to face the rear of

models with letter “X” in type number onl the unit (the end opposite the connector end). Re-
( yp ) move the upper and lower screws on the right-hand

230 and 430 Drives which have a letter “X" in their type edge of the panel and remove the “K” shaped panel
(see Figure 3.3B).

numbers can operate from nominal input voltages of 220, 230 ;
or 240 volts, 50/60 hertz. Before connecting the unit to an ac Three input taps Jabelecj 2.20V’ 230V and 240V are located
on the transformer. A wire is connected to one of these taps

voltage source, select the desired nominal input voltage level h o . o
as described below. The factory default is 240 volts. via a‘qumk-dusconnfact terminal. Unplug this wire and con-
nect it to the tap which corresponds to the desired nominal

input voltage (see Figure 3.3C). Be sure to seat the connec-
tor so that it is held firmly in place.

. Reinstall the side panel and its six screws in reverse order
of assembly.

5. Reconnect the motor, logic and power input cables.

1. Disconnect any mator, logic or input power cables from the
unit,

2. Place the unit so the heat sink is up and the connectors are 4
facing to the left. Remove the following six screws:

A. Four screws located on the nameplate panel {two
screws fasten to the heat sink, one is adjacent to the
motor connector and the fourth is at the bottom
center of the panel (see Figure 3.3A).
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3.4 CONNECTOR LOCATIONS AND PIN ASSIGNMENTS

Figure 3.4 shows the connector locations for 230 and 430 Series Drives.

J2 MOTOR CONNECTOR

POWER ON LED
FUSE

J3 POWER INPUT

Figure 3.4, Connector Locations

MOTOR CONNECTIONS Cabling from the drive to the motor should be done with a
shielded, twisted pair cable. As a guideline, the wires for each
Al motor connections are made via the 8-pin circular AMP motor phase should be twisted about six times per foot.
connector. Pin assignments for this connector are: Superior Electric offers the following motor cable configura-
tions:
Pin.  Assignment
1 M4 Unterminated Leads (Plug On
2 M On Mator End) Motor End)*
3 Mo Connsction Length Part Number Part Number
4 Ground
5 No Connection 10 . (3 m) B215801-001 B216066-001
6 M5 .
7 No Connection 251 (7.6 m) B215801-002 B216066-002
8 M3
50 ft. (15.2m)|  B215801-003 B216066-003

NOTE: Motor phase A is M1 and M3 and motor phase B is
M4 and M5. * Mates with receptacle on M061, M062 and M063 motors

equipped with connectors (M061-CS08, etc.).
AMP male connector 206434-1 (AMP pin part number 66506-

8 and cable clamp part number 20606-1) will mate with this Figure 3.5 shows the proper motor wiring configuration.
connector.

e oy e o R R el st e



J2 CONNECTOR
AMP PART #206434-1, PIN #66506-8, CLAMP #206062-1

Mal1]1 STEP MOTOR
Mi1}2]|2
230/430 3|3
DRIVES 44t
5|5 TWISTED FRAME
M5 (6|6 PAIR @A .
717
M3 | 8|8
TWISTED
PAIR
(GROUND/SHIELD)

NOTE: Wires connected to Pins 1 and 6 should be twisted, as well as those connected to Pins 2 and 8, approximately 6 twists
per fool. The two pairs should then be shielded to minimize radiated EMI.

Figure 3.5, Motor Wiring Configurations

The diagrams in Figures 3.6 through 3.9 show connections for each motor type.

FPHASE A PHASE B

S.E.Co. S.E.Co. MOTOR S.E.Co. S.E.Co.

MOTOR MOTOR TERMINAL MOTOR MOTOR

CABLE CONNECTOR "M CONNECTOR CABLE

COLORS PIN NUMBERS PIN COLORS
DRIVE  _jep—» «—reD B—wHTE/BLACK—»  *——0REEN——— DRIVE
PIN 2 PIN 6
DRIVE DRIVE
——WHITE/RED —3  «—WHITE/RED BLACK——3»  «—WHITE/GREEN—  pIN 1

PIN 8

GREEN—»  «——SHIELD DRIVE

4-1 ead Motors

Figure 3.8, Four -Lead Mator Connections
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PHASE A PHASE B
S.E.Co. 5.E.Co. MOTOR S.E.Co. S.E.Co.
MOTOR MOTOR TERMINAL MOTOR MOTOR
CABLE CONNECTOR " CONNECTOR CABLE
COLORS PIN NUMBERS PIN COLORS
d v &
DRIVE DRIVE
PIN 2 RED ~——3»  «——RED GREEN— & GREEN PIN 6
# N.C. BLACK WHITE N.C. Xk
DRIVE DRIVE
PIN§ ——WHITE/RED—»  «~—WHITE/RED (F}—WHITE/GREEN—  <«—WHITE/GREEN— p|N 1
DRIVE SHIELD
PIN 4 {GROUND}
6~l.ead Motors
* == NOT connected to drive or ground. These leads must be insuloted
and isolated or damage to drive may occur.
Figure 3.7, Six-Lead Motor Connections
PHASE A PHASE B
S.E.Co. S.ECo. MOTOR S.E.Co. S.ECo.
MOTOR MOTOR TERMINAL MOTOR MOTOR
CABLE CONNECTOR " CONNECTOR CABLE
COLORS PIN NUMBERS PIN COLORS
\ Yy v 4 4
DRIVE
Em‘f -———RED———-3 ———RED (®) -1 5 (D) GREEN—» < GREEN PIN 6
auacx—:%:] Y6 G AE ORANGE
N.c.-{ N.C.k
* WHITE A 2 o 8 [g)—wmremuncx—-+
PRIVE DRIVE
PIN 8 —WHITE/RED—P  «—WHITE/RED WHITE/GREEN—>  €—WHITE/GREEN— o 1
DRIVE SHIELD
PIN 4 {GROUND)

8-Lead Motors, Series Connections

¥k == NOT connected 10 drive orground. These leads must be insulated
and isolated or damage to drive may occur.

Figure 3.8, Eight-Lead Motors, Series Connection
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PHASE A PHASE B

S.E.Co. S.E.Co. MOTOR 5.E.Co.
MOTOR MOTOR TERMINAL MOTOR
CABLE CONNECTOR ™M CONNECTOR
COLORS . PIN NUMBERS “PIN

¢ Y v ¢

S.E.Co.

MOTOR

CABLE
COLORS

&

GREEN

DRIVE

PIN 2 RED——-—3» f—9—RED (B 1 5 ) GREEN—&— 3 o
BLACK GH—e5 o 74 ORANGE

L WHITE 2 8 WHITE /BLACK-

DRIVE
pINg —WHITE/RED—3» «8—WHITE/RED 3,4 WHITE /GREEN—83 —WHITE/GREEN —

SHIELD

{GROUND}

8-Lead Motors, Parallel Connections

Figure 3.9, Eight-Lead Muotors, Parallel Conpections

DRIVE
PIN 6

DRIVE
PiN 1

DRIVE
PIN 4

POWER INPUT

The ac power is connected to a 3-screw terminal strip. The
terminais are labeled:

"H" for Hot (black)
“G” tor Common or Neutral (white)
“G" for Ground (green) .
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SECTION 5: TORQUE VERSUS SPEED CHARACTERISTICS

All stepper motors exhibit instability at their natural frequency 1) Avoid constant speed operation at the motors unstable

and harmonics of that frequency. Typically, this instability will frequencies. Selecta base speed thatis above the motors -
occur at speéds between 50 and 500 full steps per second and, resonant frequencies and adjust acceleration and decel- @ B
depending on the dynamic motor load parameters, can cause eration to move the motor through unstable regions
excessive velocity modulation or improper positioning. quickly.

There are also other instabilities which may cause a loss of 2) The motor winding current can be reduced as discussed

torque at stepping rates outside the range of natural resonance in Section 4.5. Lowering the current will reduce torque
frequencies. One such instability is broadly defined as mid- proportionally. The reduced energy delivered to the

range instability. This is identified by the dotted area (....) on motor can decrease velocity modulation.

the torque versus speed curves.
3) Use the half-step mode of operationto provide smoother

Usually, the dampening of the system and acceleration/decel- operation and reduce the effects of mid range instability.
eration through the resonance areas aid in reducing instability Note that half-stepping reduces the shaft speed for a
to a level that provides smooth shaft velocity and accurate po- given pulse rate.

sitioning. If instability does cause unacceptable performance
under actual operating conditions, the following techniques
can be used to reduce velocity modulation.

TYPICAL TORQUE VERSUS SPEED CURVES
230 SERIES MOTION CONTROLS

TYPICAL PERFORMANCE CHARACTERISTICS
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TORQUE, 0Z.<IN. {Ncm)

TORQUE, 0Z.-IN. {Ncm)

TORQUE, OZ.—IN. (Nem)

TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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SECTION 6: TROUBLESHOOTING

WARNING:

Motors connected to this drive ean develop high torque and
large amounts of mechanical energy.

Keep ciear of the motor shait and all parts mechanically
finked 1o the moter shaft,

Turn off all power to the drive hefore performing work on
parts mechanically coupied te the motor.

If instalfation and operating instructions have been followed
carefully, this unit should perform correctly. If the motor fails
to step properly, the following checklist will be helpful in
locating and correcting the problem.

In Generai:

* Check all instafiation wiring carefully for wiring errors or
poor connections.

* Checktosee thatthe proper voltage levels are being supplied
to the unit.

¢ Besurethatthe motor is a correct model for use with this
Uurit.

Specifically:

IF MOTOR DIRECTION (CW, CCW) IS REVERSED,
Check For:

Reversed connections o the Motor Connector,
IF THE MOTOR MOTION IS ERRATIC, Check For:

Supply voltage out of tolerance.

Proper motion parameters (low speed, acceleration/decel-
eration, jog speed, home speed and feed rate).

Operation in dotted area of speed-torque curve.

IF TORQUE IS LOW, Check For:

Al Windings Off active or Reduced Current active
fmproper supply voltage.
Operation in dotted area of speed-torque curve.

If a malfunction occurs that cannot be corrected by making the
preceding checks, contact The Superior Electric Company.

APPENDIX A: TROUBLESHOOTING ELECTRICAL INTERFERENCE
PROBLEMS

Electrical interference problems are common with today's
computer-based controls, and such problems are often diffi-
cult to diagnose and cure. If such a problem occurs with your
system, itis recommended that the following checks be made
fo locate the cause of the problem.

1. Check the quality of the ac line voltage using an oscitio-
scope and a line monitor, such as the Superior Electric
VMS serigs. H line voltage problems exist, use appropri-
ate line conditioning, such as line filters or isolation
transformers.

2. Be certainall of the recommended wiring practices are
followed for location, grounding, wiring and relay sup-
pression (see Section 3.1).

3. Double check the grounding connections to be sure they
are good electrical connections and are as short and
direct as possible.

4. Try operatingthe drive with all suspected noise sources
switched off. if the drive functions properly, switch the
noise sources on again, one at a time, and try to isolate
which ones are causing the interference problems. When
anoise source s located, try rerouting wiring, suppress-
ing relays or other measures to eliminate the prablem,
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DISTRIBUTION COAST-TO-COAST AND INTERNATIONAL

Superior Electric products are available nationwide In addition, Superior Electric sales engineers and manu-
through an extensive authorized distributor network.  facturers' representatives are conveniently located to
These distributors offer literature, technical assistance  provide prompt attention to customers' needs. Call the
and a .,wide range of models off the shelf for fastest  nearest office listed for ordering and application informa-
possible delivery. tion or for the address of the closest authorized distributor,

BRISTOL IN EUROPE IN CANADA
383 Middle Street Superior Electric Nederland B.V. The American Superior Electric
Bristol, CT 06010 Koperwerf 33 Company, Ltd.
Tel: (203) 582-9561 2544 EM The Hague, Netherlands 1815 Ironstone Manor Apt. 13
TWX: 710-454-0682 Tel: 31 70 3 679590 Pickering, Ontario
FAX: 203-589-2136 TELEX: 31436 Supe nl Canada L1W 3W9

FAX: 011 31 70 296274 Tel: (416) 420-5988

FAX: (416) 420-5942

WARRANTY AND LIMITATION OF LIABILITY

Superior Electric {the "Company"), Bristo!, Connecticut, warrants to the first end user purchaser (the "purchaser”) of equipment manufactured
by the Company that such equipment, if new, unused and in original uncpened carions at the time of purchase, will be free from defects in material
and workmanship under normal use and service for a period of one year from date of shipment from the Company's factory or a warehouse of
the Company in the event that the equipment is purchased from the Company or for a pericd of one year from the date of shipment from the business
establishment of an authorized distributor of the Company in the event that the equipment is purchased from an authorized distributor.

THE COMPANY'S OBLIGATION UNDER THIS WARRANTY SHALL BE STRICTLY AND EXCLUSIVELY LIMITED TO REPAIRING OR
REPLACING, AT THE FACTORY OR A SERVICE CENTER OF THE COMPANY, ANY SUCH EQUIPMENT OR PARTS THEREOF WHICH
AN AUTHORIZED REPRESENTATIVE OF THE COMPANY FINDS TO BE DEFECTIVE IN MATERIAL OR WORKMANSHIP UNDER
NCRMAL USE AND SERVICE WITHIN SUCH PERIOD OF ONE YEAR. THE COMPANY RESERVES THE RIGHT TO SATISFY SUCH
OBLIGATION IN FULL BY REFUNDING THE FULL PURCHASE PRICE OF ANY SUCH DEFECTIVE EQUIPMENT. This warranty does not
apply to any equipment which has been tampered with or altered in any way, which has been improperly installed or which has been subject to
misuse, neglect or accident.

THE FOREGOING WARRANTY IS IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION,
ANY IMPLIED WARRANTY OF MERCHANTARBILITY OR FITNESS FOR A PARTICULAR PURPOSE, and of any other obligations or liabilities
on the part of the Company; and no person is authorized to assurne for the Company any other liability with respect to equipment manufactured
by the Company. The Company shall have no liahifity with respect to equipment not of its manufacture. THE COMPANY SHALL HAVE NO
LIABILITY WHATSOEVER IN ANY EVENT FOR PAYMENT OF ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES INCLUDING,
WITHOUT LIMITATION, DAMAGES FOR INJURY TO ANY PERSON OR PROPERTY,

Written authorization to return any equinpment or parts thereof must be obtained from the Company. The Company shall not be responsible for
any transportation charges.

IF FOR ANY REASON ANY OF THE FOREGOING PROVISIONS SHALL BE INEFFECTIVE, THE COMPANY'S LIABILITY FOR DAMAGES
ARISING QUT QF ITS MANUFACTURE OR SALE OF EQUIPMENT, OR USE THEREOF, WHETHER SUCH LIABILITY IS BASED ON
WARRANTY, CONTRACT, NEGLIGENCE, STRICT LIABILITY IN TORT OR OTHERWISE, SHALL NOT IN ANY EVENT EXCEED THE FULL
PURCHASE PRICE OF SUCH EQUIPMENT.

Any action against the Company based upon any liability or obligation arising hereunder or under any law applicable to the sale of equipment,
of the use thereof, must be commenced within one year after the cause of such action arises.

These products are sold subject to the standard Limitation of Liability and/or Warranty of The Superior Electric Company, The
American Superior Electric Company, Ltd., or Superior Electric Nederland B.V.

The right to make engineering refinements on all products is reserved. Dimensions and other details are subject to change.
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® Bristol, Connecticut 06040-7488 v

TEL: (203) 582-9561 TELEX: 94-2446 TWX: 710-454-0682
Cable Address: SUPELEC FAX: (203) 589-2134
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