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Use of Motors

Servo motors are intended to drive machinery. As such, they must be part of a controlled system that includes a
transistorized electronic amplifier. They are not intended for direct connection to the power supply or for use
with thyristor drives. Instructions in the amplifier and control system manuals must be observed; this document
does not replace those instructions.

Unless specified otherwise, servo motors are intended for use in a normal industrial environment without expo-
sure to excessive or corrosive moisture or abnormal ambient temperatures. The exact operating conditions may
be established by referring to the date for the motor. The mating of motors to machinery is a skilled operation;
disassembly or repair must not be attempted. In the event that a motor fails to operate correctly, contact the place
of purchase for return instructions.

Safety Notes

There are some possible hazards associated with the use of motors. The following precautions should be
observed. Specific Warnings and Cautions are listed under the heading “Motor Installation.”

Installation and Maintenance: Installation and maintenance or replacement must be carried out by suitably
qualified service personnel, paying particular attention to possible electrical and mechanical hazards.

Weight: Large motors are generally heavy and the center of gravity may be offset. When handling, take appro-
priate precautions and use suitable lifting equipment. Beware of share edges; use protective gloves when han-
dling such assemblies.

Flying leads: Ensure that flying or loose leads are suitably restrained to prevent snagging or entanglement before
carrying motors with such leads.

Generation: If the motor is driven mechanically, it may generate hazardous voltages at its power input termi-
nals. The power connector must be suitably guarded to prevent a possible shock hazard.

Loose motors: When running an unmounted motor, ensure that the rotating shaft is adequately guarded and the
motor is physically restrained to prevent it from moving. Remove the key which otherwise could fly out when
the motor is running.

Damaged cables: Damage to cables or connectors may cause an electrical hazard. Ensure there is no damage
before energizing the system.

Supply: Servo motors must not be directly connected to a power supply; they require an electronic drive system.
Consult the instructions for the drive system before energizing or using the motor.

Brakes: The brakes that are included on motors are holding brakes only and are not to be used as a mechanical
restraining device for safety purposes.

Safety requirements: The safe incorporation of this product into a machine system is the responsibility of the
machine designer, who should comply with the local safety requirements at the place where the machine is to be
used. In Europe, this is likely to be the Machinery Directive.

Mechanical connection: Motors must be connected to the machine with a torsionally rigid coupler or a rein-
forced timing belt. Couplers which are not rigid will cause difficulty in achieving an acceptable response from
the control system. Couplings and pulleys must be tight, as the high dynamic performance of a servo motor can
easily cause couplings to slip and thereby damage the shaft and cause instability. Care must be taken in aligning
couplings and tightening belts so that the motor is not subjected to significant bearing loads or premature bearing
wear will occur. Once connected to a load, tuning will be affected. A system turned without a load will probably
require retuning once a load is applied.

Connectors: Ensure power is removed before making or removing any connection Motor connectors should not
be connected or disconnected while power is applied.




LSM Motor And Performance Data

230 Volt Motors

Motor Model LSM54-3-602 LSM63-6-602 LSM63-12-602 | LSM75-21-602 | LSM75-29-602

In-1b Nm In-1b Nm In-1b Nm In-1b Nm In-1b Nm

Continuous Torque 3 .33 6 i 12 1.4 21 2.36 29 33

Peak Torque 12 1.32 25 2.8 50 5.6 78 8.8 117 13.2

Winding Data

Speed (rpm) 6000 6000 6000 6000 6000

Stall Current (amps peak) 1 2.1 4.1 5.5 8.3

Maximum Current 3.8 8.1 15.8 21.6 33
(amps peak)

KT (Nm/Amp) .35 35 .36 42 .40

KE Voltage Constant? 43 43 43 49 49
(V/KRPM)

Poles 8 8 8 8 8

Winding Resistance
Ph to phase @ 25°C 30.29 8.49 3.68 2.26 1.32

Winding Inductance
Phase to phase (mH) 57.5 26.2 13.0 17.9 12.4

Mechanical Data

Rotor Moment Ib-in-s? kg»m2 Ib-in-s? kg—m2 Ib-in-s? kg—m2 Ib-in-s? kg»m2 Ib-in-s? kg—m2

of Inertia 100003 | 0000029 | 00011 | 000013 | 00017 | 00002 | 00029 | .000033 | .00039 | 000044

Motor Ib kg Ib kg Ib kg Ib kg Ib kg

Net Weight 1.5 7 3.1 1.4 4.0 1.8 6.8 3.1 8.6 3.9

Shaft Material Steel Steel Steel Steel Steel




SuISUOPUO9-UOU 9,66 01 G :ANPIWINH AT

(8510122 D

0L 031 0¢- :pamerddwd], o5eI101g

(d o¥0T 01 2€) D o0F 01 ( :2myerddwd], yuaIquIy

:suonipuo)) SunerddQ pue a3e101g

aseyd 0y aseyd ‘syjoa Jo anjea yead 03 ( z

JuRIqUIE J) ($T JE SUONEIYIdRdS |

09-LS

09-LS

09-LS

09-LS

09-LS

09-LS

09-LS

09-LS

09-LS

09-LS

09-LS TeLIIRIN S

v'LOT | L8V

6’16

L'y

Y'SL

(443

VIS €eC

£9v 1T

8'0r S8l

L'8C €l

ST [

L'ST 'L

el 19

ayerg
A 1S

1 S 19N 1010}

S'Sy | €001

S'8¢

618

01¢

¥'89

01T £9v

L'81 <y

91 L'SE

811 9T

001 [44

€9 6°¢l

€S LTI

Ty €6 WBiom 19N

B | qi

B |

q

8

q

B | ql

B | qi

8 qi

8y |

B | qi

8 qi

8 ql

3y qI 10J0IN

96800 [ 8SLO

98900

L090

[4940%

LLTO

€9100° | vvI0°

(4810

£€9000" | 9500°

€700

8100

YL1000" [ ST00

oyerg
WIA BIIRU] JO

671000° | €100° |IUSWOIA 10J0Y

LLOO™ | 1890

0900

1€50°

9LE0

10

8C100" [ €110

1800

§S000" | 6¥00°

9€00°

S100°

P¥1000" [ €100

11000° | 100" —

w-gY | s-ui-qf

w-3

A | s-ur-qp

Sur-qp

Suqp

WS | s-ur-qp

Sur-qp

w-8y | s-ul-q[

Sur-qp

Sur-qp

LB | s-ui-q

4

LBy [S-uI-q[ |Juewo J0joy

ejeq [eslueydsspy

¥'L

9t

9'6

9’8

Pyl

(Hw)

aseyd o3 aseyq
QouejoNpu|
Surpurpy

1€°0

050

8¢°0

€0

86°0

9L°0

[

89'1

6°¢

6°S

D05T
@) aseyd 01 yq
Q0UB)SISNY

L0l Swrpurp

8 so10d

(444

(444

Lyl

601

9¢G1

SOt

122!

LO1

901

€01

(NdIV/A)
Nucﬁwcoo

66 a3ey[oA Ty

781

781

wl

16’

6T'1

L8

8T'1

88"

88

98°

3 (dwry/wuN) LY

vl

1901

S'LOT

yyel

(yead sdure)
juaLIN))
wnuwirxey

6°8¢

L6T

0¢

£0¢

S99l

791

9°6

L0l

9

0°¢

(yead sduwre)

€€ o) [[ess

000T

000T

000¢€

00s¥

000€

00S¥

000€

00S¥

00S¥

005y

00St (wd) poadg

,ereq Buipuim

0l¢ 6581

8S1

86¢€1

SoI1

626

001 G88

SL ¥99

IS 1§94

[43 09

8¢ 9¢¢

91 wl

91 wl

1 L6 anbuio] yead

99 68¢

1<

ISy

123

10€

ST [¥44

S6l €LT

el 611

Sl 01

88 8L

43 9

(a7 33

anbuo)

$T w@ snonuyuo)

WN qr-u1

WN

qI-u1

WN

qr-u1

WN qI-u1

wN | qrur

WN qr-u1

wN [ qrug

WN qI-u1

WN qI-u1

WN qI-u1

wN | qrup

V02-689
“GLZINST

14\ 1413414
SLZINST

v0€-10¢€
“GLZINST

ysv-12e
“G9LINST

voe-€L1
“G9LINST

114122
“G9LINST

¥0€-c0L
“0SLINST

vsv-8L
~0SLINST

vsv-9v
~00LINST

14°14
~G€-00LINST

1£°14
~¢C-00LINST

[9POI
J0J0N

SI0JOIN }IOA 09Y



‘suondo Joeqpady (JA-) Uonnjosal Y31y wmnniy pue (S-) uonnjosal Y3y umy o[3ulS [IIm pasn sI JOeqpad) S0 /ulS
"9[qe[TeA. oIe sSUIMeIp uoneory10ads Surrooursus ‘[rejop 10jour YN I0,] ‘'S Aq SUIPIAIp £q PauTe}qo oq UBD SUOISUIWIP YOU] "UMOTS SUOISUSTIIP JOJQUII[[TUI 0} PAINJORJNUBUI SIOJOJA

ajqearjddy 10N,

J0BqP3SY SOD/UIS Y3Ar ISUS] Swes oy 18 §[Z-00 [INST OrqPI} SOD/UIS Y3La J0JOUI G/ ST 10§ WWST PPY "INLIq 1M SIOJOW §[ZNST 10§ WWE [ | *9Ye1q Y3 SIOH0W GOTNST 10§ Wiuig/,
“OYeIq YiIA SI0J0W (€ [INS'T 10§ WG, “OeIq YHM SIOJOW (0 [JAST 10§ WUILY ‘O3e1q YA SIOIOW G/ ST 10 WliGh O3eIq Yjlm SIOJU £INS'T 10§ WWIZY “ONeIq M SIOJOW HSINS'T 10§ WWSE PPV,

1444 70S Y0C-68S-STTINST
CLE (494 Y0C-1SY-STTINST
0S¢C 061 LE 0S1 (43 00 L 0l 8¢ 14! 08 14 SIcT Cl 081 061 [FOE-TOE-SITINST
0LE 1144 YSy-1TC-SOTINST
0€¢ 88¢ P0E-€LI-SOTINST
981 wl V1€ 9Tl 08T 8¢¢ S 8 8¢C Cl 8¢S S'e S91 0l 0¢l wl PSH-611-S9TINST
80¢ 86¢ 70€-COT-0ETINST
0S1 SI1 8¢ 06 0LT 0C¢ S 8 144 6 0S e 0¢l 6 Orl 0cCl PS-8L-0CTINST
$9C S6C 7S¥-97-001INST
SE€C S9C 7Sy-S€-001INST
SI1 6 VN LL S0C Se€C € S 14! L 0¢ € 001 8 08 ¥6/06 | vSv-TC-00TINST
8LI1 10T 209-6T-SLINS'T
16 0L 9¢ L9 81 IL1 4 14 11 S's €T ST SL 8 09 0L C09-1T-SLINST
el 751 209-CI-€9NST
SSL SS 9¢ 09 701 4! 8l £ 6 'S 0T ST £9 9 4 SS C09-9-€9INST
S'SL SS 0S S6S 66 611 8l £ 6 'y 0C ST VS 9 014 Sy C09-€-¥SINST
wuw wuw wuw wuw wuw wuw wuw wuw wuw wuw wuw wuw wuw ww | ww wuw
Zb [§] w d (aoe} Wouy y3bua|) R (yydap Aay) n p s 2 } ] 2 q e 19PON
4R Fp+n
10j00 yeys abue|4
suojsuawiqg
SUOISUIWIIP JJIWI[[IW 0) PAINJOBRINUBW SIOION :9JON
s 1 2l
8T W G/ X TN XXX-SITNST %VT
[44 ww e X 0TIN XXX-S9TINST .
61 ww ¢z X 8N XXX-0€TINST _ 7 c
x4t w80 X SN XXX-00TINST 1 I — p— — = o
pdaq peaayL peaIy L 1030\
d[0H PapedIY L, puy eys ° | ]
= oy z
2
e
w
B

suolsuawiI(] J0J10JA plepuelS INST



LSM Motor Connector Ordering Information

Ordering options include the following:

24 VDC Brake (Consult factory for brake motor availability)
1000 Line encoder is standard for LSM 55 and 63 motors

¢ Single turn high resolution

e Multi-turn high resolution

Consult the factory for information on any of these items.

Note: Optional configurations or encoder line counts have extended lead times and additional
charges.

Note: All options are not available.

Connector Part Number
Power Connectors
Size 1, 16AWG M.1302.0479
Size 1.5, 12-14 AWG M.1302.1998
Size 1.5, 10 AWG M.1302.2354
Size 1.5, 6-8 AWG M.1302.1999
Encoder Feedback Connector
17 Pin M.1302.0510




LSM Motor Connector Data Tables

Feedback Connector

Pin | 2000 Line Encoder High Resolution Absolute Encoder

Encoder (SRS 50) (SRM 50)

1 A+ Sine + Sine +

2 A- Sine - Sine -

3 B+ Cos + Cos +

4 B- Cos - Cos -

5 I+ 485 + 485 +

6 I- 485 - 485 -

7 GND GND GND

8 Reserved Reserved Reserved

9 No connection 8-12 VDC 8-12 VDC

10 +5VDC No Connection No Connection

11 Common Common Common

12 Reserved Reserved Reserved

13 Temp + Temp + Temp +

14 Temp - Temp - Temp -

15 Hall A No Connection No Connection

16 Hall B No Connection No Connection

17 Hall C No Connection No Connection

Motor Power Connector

Size 1 Power Connector

Size 2 Power

Size 3 Power

Pin Signal Pin Signal Pin Signal
1 R U R U R
2 GND GND GND GND GND
3 T w T w T
4 S \% S \% S
A Brake + + Brake + + Brake +
B Brake - - Brake - - Brake -
C 1 1
D 2 2

A

Size 1; 1 < 13.5 Amps RMS

© ®
oo
@ ®

Size 1.5; | < 44 Amps RMS

© ®
oo
O @

Size 3; 1 < 97 Amps RMS




Standard Motor Radial Load Force Ratings For LSM Motors

Motors are capable of operating with the maximum radial or maximum axial shaft loads listed in the
following tables. Radial loads are applied midway along the shaft extension. The table represents
20,000-hour L10 bearing fatigue life. This 20,000-hour life does not account for possible application-
specific life reduction that may occur due to bearing grease contamination from external sources.

RADIAL LOAD FORCE RATINGS
(Maximum Radial Load)

500 RPM| 1000 RPM | 2000 RPM | 3000 RPM | 4000 RPM | 5000 RPM | 6000 RPM
kg | (b)| kg | (db) | kg | (b) | kg | (b) kg (1b) kg () | kg | (b)

LSM54 24 | 53| 23 51 22 48 21 47 21 46 20 44 20 43
LSM63 28 | 61 27 60 26 58 25 55 24 53 24 52 23 50
LSM75 29 | 65| 29 63 28 62 27 59 26 57 25 56 24 54
LSM100 56 | 123 | 56 123 48 106 42 94 36 80 34 76 33 73

LSM130 | 127| 281 | 91 202 68 151 58 129 53 118 49 110 45 101
LSM165 | 147| 325| 107 | 236 76 168 63 140 56 123 46 103 43 95
LSM215 | 214| 472| 158 | 348 112 | 247 89 196 76 168 63 140 58 129

Note: The axial Load Force must always be zero.

j%i— Axial Load Force

Radial Load Force - Ibs (Kg) applied at center




Motor Installation

Unmounted motors, disconnected mechanical couplings and/or disconnected cables are
dangerous if power is applied.

Disassembled equipment should be appropriately identified (tagged-out) and access to
electrical power restricted (locked-out).

(B

Failure to observe these safety procedures could result in personal injury and damage to
equipment.

Observe the following installation guidelines and those under the heading “Safety Notes™:

1. Do not run motors that are not properly mounted. Attach all power and encoder cables after the motor is
mounted.

2. Mount motors with connectors pointing downward and use a drip loop in the cable to keep liquids flowing
away from the connectors.

3.The installer must comply with all local regulations and should use equipment and installation practices that
promote electromagnetic compatibility and safety.

Outer surfaces of motor can reach high temperatures, 125°C (275°F) during motor
operation.

Take precautions to prevent accidental contact with hot surfaces.

o -

Failure to observe these safety procedures could result in personal injury.

Couplings and Pulleys

Mechanical connections to the motor shaft, such as couplings and pulleys, require a rigid coupling or a rein-
forced timing belt. The high dynamic performance of servo motors can cause couplings, pulleys or belts to
loosen or slip over time. A loose or slipping connection will cause system instability and may damage the motor
shaft and keyway. All connections between the system and the servo motor shaft must be rigid to achieve accept-
able response from the system. Connections should be periodically inspected to verify the rigidity.

When mounting couplings or pulleys to the motor shaft, ensure that the connections are properly aligned and that
axial and radial loads are within the specifications of the motor. The section “Load Force Ratings” provides
guidelines to achieve 20,000 hours of bearing life. Additional information about load force ratings, including
graphical depiction of varied load ratings and bearing life, is available for any motor from the Technical Support
groups listed on the back cover.




Preventing Electrical Noise

ElectroMagnetic Interference (EMI), commonly called “noise”, may adversely impact motor performance by
inducing stray signals. Effective techniques to counter EMI include filtering the AC power, shielding and sepa-
rating signal carrying lines, and practicing good grounding techniques. Effective AC power filtering can be
achieved through the use of isolated AC power transformers or properly installed AC line filters. Physically sep-
arate signal lines from motor cabling and power wiring; do not parallel signal wires with motor or power wires or
route signal wires over the vent openings of servo drives. Ground all equipment using a single-point parallel
ground system that employs ground bus bars or straps. If necessary, use electrical noise remediation techniques
to mitigate EMI in “noisy” environments.

Knowledgeable cable routing and careful cable construction improves system electromagnetic compatibility
(EMC). General cable build and installation guidelines include:

1. Keep wire lengths as short as physically possible.

Route signal cables (encoder, serial, analog) away from motor and power wiring.

Separate cables by 1 foot minimum for every 30 feet of parallel run.

Ground both ends of the encoder cable and twist the signal wire pairs.

Use shielded motor cables when necessary to prevent electromagnetic interference (EMI) with other equip-
ment

whkwn

High voltage can be present on the shield of a power cable, if the shield is not grounded
Ensure there is a connection to ground for any power cable shield.

Failure to observe these safety procedures could result in personal injury or damage to
equipment.

o -
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Motor Model Name Identification

Model

Frame mm (bolt hole circle)

Torque in-1b

Speed 2 digits *100=RPM

Voltage 1 digit *100=Voltage

Feedback M, S, E [multiturn, SinCos, Incremental Encoder (linecount*1000)]
Brake Option 0, 2, (0 no brake, 24 volt)

Other Option AA (no other options) -- connectors, face plate, shaft modifications
K* - with keyway

*O — With Blower

*S - With Shaft Seal

See examples below:

Model Number Description

LSM100-14-502-E2-0AA 100 frame 14 in-1b, 5000 RPM, 230 volt, line
encoder with no brake, no other options

LSM130-90-302-S-2AA 130 frame 90 in-1b, 3000 RPM, 230 volt, Single turn
high resolution, 24 volt brake, no options

1"
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