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Yaskawa AC Servo Drives have been de- For your mechatronics systems, the flexi-
veloped as basic mechatronics drives for ble combination of our AC SERVOMOTOR i
the most advanced FA and FMS, includ- and SERVOPACK achieves stable control I

inK robots and machine tools. The exten- operation with high accuracy, quick re-
sive servo manufacturing technology sponse control under any environmental
accumulated through a half century of condition, and smooth, powerful operation
servo drive applications has created and even at low-speed range. Some outstanding
nurtured a new phase of AC servo drives, features are as follows.

This man_ual covers AC servo drives "High accuracy and quick response
M, F, S and D series for speed control, forspeed control

The AC Servo Drives consist primarily -Compact design and high reliability
of AC SERVOMOTORS and their

controllers, SERVOPACKS. The AC "Light weight and high power
SERVOMOTOR features a high power -Highly reliable protective functions

rating for achieving quick response. -Selectable drive to meet users" require-
Custom LSI and hybrid ICs builtin ments
SERVOPACK reduce the unit size and qsimplify wiring. The additional feature
of a highly accurate pluse resolution
offers non-stop pulse flow.

General Precautions

• Some drawings in this manual are shown with the protective cover or shields
removed, in order to describe the detail with more clarity. Make sure all covers
and shields are replaced before operating this product.

• This manual may be modified when necessary because of improvement of the

product, modification, or changes in specifications.
Such modification is made as a revision by renewing the manual No.

• To order a copy of this manual, if your copy has been damaged or lost, contact
your YASKAWA representative listed on the last page stating the manual No.
on the front cover.

• YASKAWA is not responsible for accidents or damages due to any modification
of the product made by the user since that will void our guarantee. I

386-9 386-5 386-1 388-14 586-24 1

M Series AC Servo Drives for Speed Control
--AC SERVOMOTORS and Their Controllers SERVOPACKS
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D NOTES FOR SAFE OPERATION

Read this manual thoroughly before installation, operation, main-
tenance or inspection of the AC Servo Drives. In this manual, the
NOTES FOR SAFE OPERATION are classified as "WARNING" or
"CAUTION".

,,WARNING

Indicates a potentially hazardous situation which, if not avoided, could
D result in death or serious personal, injury.

CAUTION 1

Indicates a potentially hazardous situation which, if not avoided, may

D result in minor or moderate personal injury and/or damage to theequipment.

In some instances, items described in /k CAUTION may also result

in a serious accident. In either case, follow these important items.

D
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,/K WARNING il

(Wll  O)
• Grounding must be in accordance with the national code and consistent with

sound local practices.
Failure to observe this warning may lead to electric shock or fire.

(OPERATION)

• Never touch any rotating motor parts during operation.
Failure to observe this warning may result in personal injury.

(INSPECTION AND MAINTENANCE)

• Be sure to turn OFF power before inspection or maintenance.
Otherwise, electric shock may result.

• Never open the panel cover while power is ON, and never turn ON power when
the panel cover is open.
Otherwise, electric shock may result.

• After turning OFF power, wait at least five minutes before servicing the product.
Otherwise, residual electric charges may result in electric shock.

CAUTION

(RECEIVING)

• Use the specified combination of SERVOMOTOR and SERVOPACK.

Failure to observe this caution may lead to fire or failure.

(INSTALLATION)

• Never use the equipment where it may be exposed to splashes of water,
corrosive or flammable gases, or near flammable materials.
Failure to observe this caution may lead to electric shock or fire.

(WIRING)
• Do not connect three-phase power supply to output terminals (j_) @ and @.

Failure to observe this caution may lead to personal injury or fire.

• Securely tighten screws on the power supply and motor output terminals.
Failure to observe this caution can result in a fire.
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I) CAUTION

(OPERATION)

• To avoid inadvertent accidents, run the SERVOMOTOR only in test run (without
load).
Failure to observe this caution may result in personal injury.

• Before starting operation with a load connected, set up parameters suitable for
the machine.

Starting operation without setting up parameters may lead to overrun failure.
• Before starting operation with a load connected, make sure emergency-stop

procedures are in place.
Failure to observe this caution may result in personal injury.

D • During operation, do not touch the heat sink. ,
Failure to observe• this caution may result in burns.

(INSPECTION AND MAINTENANCE)
• Do not disassemble the SERVOMOTOR.

Failure to observe this caution may result in electric shock or personal injury.
• Never change wiring while power is ON.

Failure to observe this caution may result in electric shock or personal injury.

D

WARNING

May cause
electric shock.

Don't touch the SERV0PACK
during power ON.

_ 2._,_. ,_(_,_L'C,

Disconnect all power and

wait 5 mJn.before serv_in_.

2CN _CN Usepropergrounding

__. -- _1 techniques.

Warning. Label and Grounding
Mark on SERVOPACK

D
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D 1. RATINGS AND SPECIFICATIONS
1.1 RATINGS AND SPECIFICATIONS OF M SERIES AC SERVOMOTORS

1.1.1 Ratings

Time Rating: Continuous Storage Temperature: -20 to +60°C

Insulation: Class F Ambient Humidity: 20%to 80% (non-condensing)

Isolation Voltage: 1500 VAC, one minute Vibration: 15 ILm or below

Insulation Resistance: 500 VDC, 10M_or more Finish in Munsell Notation: N].5

Enclosure: Totally-enclosed, self-cooled : Excitation : Permanent magnet

totally-enclosed, externally fan-cooled for type Mounting" Flange mounted
USAMKD-60MA2 (Equivalent to IP-65 exclusive
shaft opening) Drive Method: Direct drive

Ambient Temperature: 0 to +40°C

D

Table 1.1 Ratings and Specifications of M Series AC SERVOMOTORS

_A ;-I - 03 1 '06 44B[]2M,.,D ;-_r-;...... r-_r_l...... 09Br-]2 12B[-]2 20B[-]2 30B[]]2 60B[_-]2
Ite _ -

kW 0.3 L 0.6 0.9 1.2 2.0 3.0 4.._) 6.0Rated Output* (HP) (0.4) I (0.8) (1.2) (1.6) (2.7) ' (4.0) (8.0)

N-m 2.84 I 5.68 8.62 11.5 19.1 28.4 41.9 57.2
Rated Torque* (Ib,in) (25) I (50) (76) (102) (169) (252) (372) (507)

, N-m 2.94 I 5.88 8.82 11.8 21.6 32.3 46.1 I 62.9

Continuous Max Torque* (Ib,in) (26) I (52) (78) (104) (191) (286) (408) I (557)
N.m 7.17 14.1 19.3 28.0 44.0 63.7 91.1 [ 106

D Instantaneous Peak Torque* (Ib,in) (63) (125) (171) (248) (390) (564) (807) (938)
Rated Current* A 3.0 I. 5.8 7.6 11.7 18.8 26 33 45

Rated Speed* r/rain 1000

Instantaneous Max Speed* r/rain 2000 1500

N.m/A 1.01 1.04 1.21 1.02 1.07 1.16 1.33 1.33
Torque Constant (Ib.in/A) (8.9) (9.2) (10.7) (9.0) (9.5) (10.2) (11.8). (11.8)

Moment of Inertia JM('----GD2/4) kg'm2XlO'" 13.5 24.3 36.7 58 110 143 240 240
(Ib.in.s2× 10-3 ) (12.0) (21.5) (32.5) (51.3) (97.2) (126.7) (212,6) (212.6)

D Power Rate* kW/s 6.0 13.3 20.3 22.7 33.2 57.0 74.0 138
Inertia Time Constant ms 12.8 6.3 4.4 6.0 5.2 3.5 3.6 3.6

Inductive Time Constant ms 2.7 5.1 6.5 10.4 12.9 15.3 16.2 16.2

Insulation ClassF

*Values when SERVOMOTOR is combined with SERVOPACK and the arma- 2, The power supply unit for brake has two types:

ture winding temperature is 20°C. Shown above are normal (TYP) values. ,Type LPDE-1H01 B9400876-2: Input IOOVAC, Output 90VDC

Notes: ,,Type LPSE-2H01 B9400876-1: Input 20OVAC, Output 9OVDC

1. [---] in type designation is determined by output pulses (pulses/rev) of op- For details, see Par. 8.6 (3) on page 61.
tical encoder as follows:

oStandard: A (6000 pulses/rev)

oOptional: B (5000 pulses/rev), D (4000 pulses/rev)
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1.1.2 Torque-Speed Characteristics g

• TYPE USAMED-03[_-] • TYPE USAMED-20B

"E20001 _,_ _,_ 2 20001 ,, +._,
E 2000 - +.... "_2°°°i ,+ ....... _ ---:_2 '=_ T: -+---,
E '-_'! ' _.isoo _ISOO _isoo ,

;500 _ 8 "'

,ooo__ _ ti __1ooo _ / Ai_ LI '_ _,

0 2 4 6 I; 20 40 60 0 10 20 30 40 0 100 200 300 400

RMS TORQUE (N-m) RMS TORQUE (Ib.in) RMS TORQUE (N.m) RMS TORQUE (Ib.in)

• TYPE USAMED-06_] • TYPE USAMED-30B

+00_ 2+, 210, +oo_l
2ooo_ _2oooI............. 12ooo..................,,-._. _2ooo" • _ _-+,....... _1_ooI ,_, -..,._._++oo+,++,+oop ++oo++
1101 +°OOOlBI1 ++,ooo[A!I +++°°°I0 3 6 9 12 _ 2's8_7_;_0'_5 0 20 ;0 60 0 200 _00 600

RMS TORQUE (N-m) RMS TORQUE (Ib.in) RMS TORQUE (N.m) RMS TORQUE (Ib.in) /

4• TYPEUSAMED-09B • TYPEUSAMED-44B

- __o°°r_---_ __°°°I __ooo_
_1800 r _ _ + 1500F ",_ _l _ 15001 ,++.#_ _ _ 1500_

• [] i I I] + + I++l:11
,9, m,ooo ,,11oooi-"\'_'_ _,1ooo

0 4 8 12 16 0 50 100 150 0 20 40 60 80 0 200 400 600 8001000

RMS TORQUE (N +m) RMS TORQUE (Ib.in) RMS TORQUE (N .m) RMS TORQUE (Ib.in) 4
i

• TYPEUSAMED-12B • TYPEUSAMKD-60B

28001 2_°°/ t _2_°°/

2800_ _2000_ _2000r _ ._2°°°I._2ooo _ _,+oo
_1500F "_+" _ _ 1500r \:5_ _"'_ ....

° t:',x,+,H° i \+ l ,A,.,I,B_

_1000 _1000 + 1000P ":"/'_% _1000CO A ' ;

0 10 20 50 100 150 200 250 0 2_5 80 75 100 0 200 400 600 8001000
RMS TORQUE (N.m) RMS TORQUE (Ib-in) RMS TORQUE (N.m) RMS TORQUE (Ib-in)

A: CONTINUOUS DUTY ZONE
B: INTERMITTENT DUTY ZONE
POWER SUPPLY: 200V i

I
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D 1.2 RATINGS AND SPECIFICATIONS OF F SERIES AC SERVOMOTORS
1.2.1 Ratings

Time Rating: Continuous Storage Temperature : -20 to + 60°C

Insulation: Class F Ambient Humidity: 20% to 80% (non-con.densing)

Isolation Voltage: 1500 VAC, one minute Vibration: 15 ,_m or be]ow

Insulation Resistance: 500 VDC, 10M_or more Finish in Munsell Notation: NI.5

Enclosure: Totally-enclosed, self-cooled Excitation : Permanent magnet

(Equivalent to IP-65 exclusive shaft opening) Mounting: Flange mounted

Ambient Temperature: 0 to +40°C Drive Method: Direct drive

Table 1.2 Ratings and Specifications of F Series AC SERVOMOTORS

D _ D" r-_r-il r-lr-i r-lr-_ 09_-'_"1 130_-2

I02 ...... I 03 ...... 1 r _r-_ r-i05 ...... 1 20C [.-]2 30C[-]2 _ 44C[]2

kW 0.1 5 I 0.3 0.45 0.85 1.3 1.8 2.9 I 4.4
Rated Output* (HP) (0.2) I (0.4) (0.6) (1.1) (1.7) (2.4) (3.9) I (5.9)

Rated Torque* N-m 0.98 I 1.96 2.84 ' 5.39 8.34 11.5 18.6 t 28.4
(Ib.in) (8.7) I (17) (25) : (48) (74) (102) (165) I (252)

Continuous Max Torque* N .m 1.08 I 2.16 2.94 5.88 8.83 11.8 22.6 [ 37.3
(Ib.in) (10) I (19) (26) (52) (78) (104) (200) I (330)

i

Instantaneous Peak Torque* N. m 2.91 I 5.83 8.92 15.2 24.7 34.0 h4 1 I 76.2
(Ib-in) (26) I (52) (79) (135) (21 9) (301) (47_) I (675)

i

D Rated Current* A 3.0 I 3.0 3.8 6.2 9.7 1 5 20 I 30Rated Speed* r/min 1500

Instantaneous Max Speed* r/rain 2500

Torque Constant 'N. m/A 0.36 0.72 0.80 0.92 0.92 0.82 0.98 1.02
(Ib.in/A) (3.2) (6.3) (7.1) (8.2) (8.2) (7.3) (8.7) (9.0)
kg-m2X10 -" 1.30 2.06 13.5 24.3 36.7 66.8 110 143

Moment-of Inertia JM(= GD2/4) (ib.in.s2X10_3) (1.2) (1.8) (12.0) (21.5) (32.5) (59.2) (97.2) (126.7)

Power Rate* kW/s 7.4 18.3 6.0 12 18.9 22.7 31.5 57.0

D Inertia Time Constant ms 3.9 2.5 10.9 6.0 5.2 3.7
4.4 5.9

Inductive Time Constant ms 3.4 4.3 3.2 5.2 6.1 10.4 13.0 15.2

Insulation ClassF

*Valueswhen SERVOMOTORis combinedwith SERVOPACKand the arma- 2. The power supply unit for brake hastwo types:
ture winding temperatureis 20°C. Shown abovearenormal (TYP)values, oType LPDE-1H01B9400876-2: Input IOOVAC,Output 90VDC

Notes: *Type LPSE-2H01B9400876-1: Input2OOVAC,Output 90VDC

1, [-__-_]in type designationisdeterminedby output pulses(pulses/rev)of op- For details, see Par.8.6 (3) on page61.
tical encoder as follows:
-Standard: A (6000 pulses/rev)
oOptionali B (5000 pulses/rev),D (4000 pulses/rev)
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1.2.2 Torque-Speed Characteristics I

• TYPEUSAFED-02[_] • TYPEUSAFED-13C

25oo_ ...... _ _, -_

(_)1000_ __)1ooo_ _ /!l MI" /)1_,II10 ,--2 0 10 20 30 0 _ ;0 _5_0 0 5010b1_0200250
RMS TORQUE {N,m) RMS TORQUE (Ib-in) RMS TORQUE (N.m} RMS TORQUE (Ibgn)

• TYPEUSAFED-03[_] • TYPEUSAFED-20C

2500..... I'l 2500, ........ 25°°I,_--_\ I 2500....,.

1500 "_ 1500 _1500 " _ 1500l \_% I t

!i t000 A i "u_' 1000_ l'ill B_l _ 10001- _1 B _!1 /

,,a, rA!)t B _t _ O [A \\ _1 8 A! ;__iooo _ _ ,_l _/" _ 'Ill,iil _!t • _, o, /_!1
0 2 4 20 40 60 0 ,0 20 30 0 100 200 300

RMS TORQUE (N.m) RMS TORQUE(Ib-in) RMS TORQUE(N.m) RMS TORQUE(Ib'in)

dl
• TYPE USAFED-05[:] • TYPE USAFED-30C

E1500 _1500 i ,500

° il fl,oooLAi _ 8,ooor__:,I_ II

0 2 4 6 8 0 20 40 60 80 0 20 40 60 0 100 200 300 400 500

RMS TORQUE (N.m) RMS TORQUE(Ib.in) RMS TORQUE (N.m) RMS TORQUE(Ib-in)

I
• TYPEUSAFED-09r_] • TYPEUSAFED-44C

2500_ _ J 2500 "........... ,- _':_ _11...... i2500-'"_i_ I 2500 __...... ,1.o Ooi.l,i ,,1500 "_ 1500

""'" l'iC""°°°[!i,ooog,l:IB I:I 100o
if) _i"

0 5 10 15 0 30' 60 90 120 150 0 20 40 60 80 0 200 400 600
RMS TORQUE (N-m) RMS TORQUE(-Ib.rl) RMS TORQUE (N.m) RMS TORQUE(Ib.in)

A: CONTINUOUS DUTY ZONE
B: INTERMITTENT DUTY ZONE
POWER SUPPLY: 200V
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1.3 RATINGS AND SPECIFICATIONS OF S SERIES AC SERVOMOTORS

1.3.1 Ratings
/

Time Rating Continuous Storage Temperature: -20 to +60°C

Insulation" Class B (Types USASEM-02A[-] 2, Ambient Humidity: 20% to 80% (nt)n-condensing)
- 05A!_] 2)

Class F (Types USASEM-08A[-]2, Vibration. 15 /_m or below
-15At-12, -30A[-]1) Finish in Munsell Notation: NI.5

Isolation Voltage" 1500 VAC, one minute Excitation: Permanent magnet

Insulation Resistance: 500 VDC, 10Mf_or more Mounting" Flange mounted

Enclosure: Totally-enclosed, self-cooled Drive Method Direct drive
(Equivalent to IP-44 exclusive shaft opening)

Ambient Temperature" 0 to +40°C

D Table 1.3 Ratings and Specifications of S Series AC SERVOMOTORS

_EM 02A[-_]2 03A[-]2 05A[_]2 08A[-]1 15A[-]1 30A[[]1

Rated Output* kW 0.15 0.31 0.46 0.77 1.54 3.08
(HP) (0.2) (0.4) (0.8) (1.0) (2.1) (4.1)

Rated Torque* N. m 0.49 0.98 1.47 2.45 4.90 9.81
(lb. in) (4.3) (8.7) (13) (22) (43) (87)

Continuous Max Torque* N .m 0.57 I .I 8 1.67 3.33 6.18 12.2
(lb.in) (5.0) (I 0) (15) (30) (55) (108)

N.m 1.47 2.94 4.02 7.35 13.7 29.0
Instantaneous Peak Torque" (Ib.in) (13) (26) (36) (65) (122) (257)

D Rated Current* A 2.1 3.0 4.2 5.3 10.4 19.9

Rated Speed* r/min 3000

Instantaneous Max Speed* r/min 4000

Torque Constant* N. m/A 0.25 0.35 0.37 0.51 0.50 0.53(Ib-in/A) (2.19) (3.10) (3.28) (4.49) (4.43) (4.64)

" kg.m2X10 "4 0.13 0.51 0.75 2.85 3.25 5.74
Moment of Inertia t JM(=GD2/4) (ib.in.s2×10_3) (0.11 ) (0.45) (0.67) (2.53) (2.88) (5.09)

D Power Rate* kW/s 18.5 18.9 28.9 21 74 167
Inertia Time Constant t ms 1.8 2.2 1.8 1.9 0.7 " 0.4

Inductive Time Constant_ ms 1.5 2.7 3.1 6.2 13 26

Insulation ClassB ClassF

*values when SERVOMOTORis combinedwith SERVOPACKand the armaturewinding temperatureis
100°C. Shownare normal(TYP)valuesabove.

t ValueswhenSERVOMOTORiscombinedwith SERVOPACKandthearmaturewindingtemperatureis20°C.
Shownare normal(TYP)valuesabove.

Notes:
1. [_-] in type designationis determined by output pulses (pulses/rev)of optical encoderas follows:

AC SERVOMOTOR
Type USASEM- 02A, 03A, 05A 08A, 1 5A, 30A

Standard

(pulses/rev) E 1 500 C 2500

Optional C 2500 E 1500

D (pulses/rev) F 1 000 F 1 000
2. Thepowersupptyunit for brake has two types:

=TypeLPDE-1H01B9400876-2: Input100VAC,Output90VDC
*TypeLPSE-2H01B9400876-1: Input200VAC,Output90VDC

Fordetails,see Par.8.6 (3) on page61.
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1.3.2 Torque-Speed Characteristics I

• TYPE USASEM-02A •TYPE USASEM-08A

,ooo.....,....... _'°°°t__ ,ooo_ ,oooai._,_....._t

&2ooo__ t_ , _2ooo__ _ H i=°°°r,_\ _ III _:=°°°r*ik _JJi"_ '°°°Ii/ H,14i,l°W , ,
0 0.5 1.0 1.5 2.0 0 5 10 15 0 2 4 6 8 0 20 40 60 80

RMS TORQUE(N-m) RMS TORQUE (Ib.in) RMS TORQUE(N-m) RMS TORQUE (Ib.in)

• TYPEUSASEM-03A ,TYPE USASEM-15A

:_°°°r,/ Li / _°°°r:t _ I _oool-_ L,J _3°°°F'_i_ [:i]

/ ,oooI i:/-,II  ,ooo  ,ooo, _',_ , ,i, , , / ;,/ , I,t
0 1 2 3 4 0 10 20 30 0 5 10 15 20 0 50 100 150

RMS TORQUE (N.m) RMS TORQUE(Ib.in) RMS TORQUE (N.m) RMS TORQUE(Ib-in)

• TYPEUSASEM°05A • TYPEUSASEM-30A

t/, []/ •"_ _" 3000I ""/ _!] "_"2000_ A i/ B I! ]2oooF ',I _1 I _ 2000rA _, / B l;Ii 8
(/_ 1000 _) 1000 i_ (,O1000 (,_ i:_

. ,_.I, , _ . /:I , ,_I, . _,;i_I, M, L _:.:_,iI, _Ii
0 1 2 3 4 5 0 10 20 30 40 0 10 20 30 0 100 200 300

RMS TORQUE(N.m) RMS TORQUE(Ib-in) RMS TORQUE(N.m) RMS TORQUE(Ib.m)

A: CONTINUOUS DUTY ZONE
B: INTERMITTENT DUTY ZONE,_
POWER SUPPLY: 200V q
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1.4 RATINGS AND SPECIFICATIONS OF D SERIES AC SERVOMOTORSY

1.4.1 Ratings

Time Rating: Continuous Storage Temperature : -20 to + 60°C

Insulation: Class F. Vibration: 15 /_m or below

Isolation Voltage: 1500 VAC, one minute Finish in MunsellNotation: N1.5

Insulation Resistance: : 500 VDC, 10Mflor more Excitation: Permanent magnet

Enclosure: Totally-enclosed, self-cooled Mounting: Flange' mounted

(Equivalent to IP-65 exclusive shaft opening) Drive Method: Direct drive
Ambinent Temperature: 0 to +40 C

Holding Brake Provided
Ambient Humidity: 20% to 80% (non-condensing)

Table 1.4 Ratings and Specifications of D Series AC SERVOMOTORS

I Motor Type USADED-IItem -- 05E_-,:2 10E[_-]2 15r-]2 22Er-]2 37E[-_2

kW 0.5 1.0 1.5 2.2 3.7
Rated Output* (HP) (0.67) (1.3) (2.0) (2.9) (5.0)

RatedTorque* N.m 2.35 4.81 7.16 10.5 17.7
(Ib.in) (21) (43) (63) (93) :(156)
N. m 3.43 6.37 8.83 13.7 '21.6

Continuous Max Torque* (Ib-in) (30) (56) (78) (122) (191 )
N. m 8.24 16.9 25.1 36.8 61.8

Instantaneous Pe_ikTorque* (Ib.in) (73) " (149) (222) (326) (547)

i Rated Current* A 3.5 7.9 12.6 16.6 23.3Rated Speed* r/min 2000

Instantaneous Peak Speed* r/min 2500 :

Torque Constant N .m/A 0.83 0.69 0.64 0.71 0.82(lb. in/A) (7.38) (6.07) (5.64) (6.25) (7.29)

kg.m2X10 "" 21,'13, 32, 24t 62, 59t 83, 80t 148,145'
M°ment °f Inertia JM(=GD_/4) (Ib.in.s2X10 -3) (18.6, 11.5t) (28.3, 21.2,) (54.9, 52.2t) (73.51 70.8t) (131, 128.3 t)

2-.7 7.3 8.2 13 21
Power Rate* kW/s

4.4t 9.7* 8.6t 14t 22 t
18 " 7.8 7.1 6.2 4.3

Inertia Time Constant ms 11_ 5.9t 6.8, 6.0* 4.2_

D Inductive Time Constant ms 6.9 9.4 11 15
4.4

Insulation ClassF

PowerSupply VDC 90
Holding
Brake Static Friction 8.82 21.56

Torque N. m(Ib-in) (78) (191)

kg 17, 16' l 19,18' 30,27' 32,29' [ 39,36'Approx. Mass (Ib) (37.5, 35.3t) (41.9, 39.7t1 (66.2, 59.5*) (70.6, 64*) (86.0, 79.4t)

*ValueswhenSERVOMOTORiscombinedwithSERVOPACKandthearma- 2. Thepowersupplyunitforbrakehastwotypes:
turewindingtemperatureis 20°C. Shownabovearenormal(TYPIvalues, oTypeLPDE-1H01B9400876-2:Input100VAC,Output90VDC

tValueswhenholdingbrakeis notprovided. ,,TypeLPSE-2H01B9400876-1:Input200VAC,Output90VDC
Notes: Fordetails,seePar.8.6(3)onpage61.
1. ['__--.]intypedesignationis determinedbyoutputpulses(pulsesliev)ofopti-

cal encoder as follows:
-Standard:A (6000pulses/rev)
,Optional: B(5000pulseslrev),O(4000pulses/rev)
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1.4.2 Torque-Speed Characteristics

• USADED-05E • USADED-05E

oo . oo2000 : _ 2000

SPEED SPEED I!

1000 [r/min} 1000 1[r/mini

0 20 40 60 80 2.5 5 7.5 10
RMSTORQUE[Ib-in] RMSTORQUE°[N"m]

• USADED-10E • USADED-10E

2500:_ _ 2500_%1 & I

SPEED ii SPEED[r/mini 1000 [r/mini 1000 I

0' 40 80 120 160 0 5 10 15 20
RMS TORQUE [Ib'in] RMS TORQUE IN'm]

• USADED-15E • USADED-15E

2500_i_
25°°1A'_ BY_ 2000 _il

20oo _'1 _ A B i

SPEED i_ii SPEED
[r/minl 1000 ' [r/rain] 1000 _]

I

0 60 120 180 240 0 8 36 24 32

RMSTORQUE[Ib'in] RMSTORQUE[N'm]

• USADED-22E USADED-22E

2500 :_, _ 2500 _

2ooc 2000 I

B SPEED A _i,_ B i

SPEED _ [r/mini 1000[r/mini 100C

I
100 200 300 400 10 20 30 40
RMSTORQUE[Ib'in] RMSTORQUE[N"m]

• USADED-37E • USADED-37E

2500_ _ 2500_:,_2000 '_!i_ 2000
SPEED A B SPEED A B

,r,m, ,,000 'r''o' 000
0 150 300 450 600 20 40 60 80

RMSTORQUE[Ib'in] RMSTORQUE[N-m]

A: Continuous Duty Zone A: Continuous Duty Zone
B: Intermittent Duty Zone B: Intermittent Duty Zone

I
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D 1.5 RATINGS AND SPECIFICATIONS OF SERVOPACK

Table 1. 5 Ratings and Specifications of SERVOPACK

SERVOPACKTypeCACR- SRO3BB SRO5BB SRO7BB SRIOBB SR15BB SR2OBB SR3OBB SR44BB SR6OB8

Max Motor Output kW 0.3 0.5 0.7 1.0 1.5 2.0 3.0 4.4 6.0
(HP) (0.4) (0.67) (0.94) (1.34) (2.01) (2.7) (4.1) (6.0) (8.2)

ApplicableOptical Encoder A: 6000 pulses/rev (B: 5000 pulses/rev, D: 4000 pulses/rev)

Type USAMED- rqrq03 ...... 1 - 06[_][-]1 09B[_-]2 12B[-]2 20B[-]2 30B[.-]2 44B[_-]2 60B[_]2"
AC

SERVOMOTOFOutput kW 0.3 0.6 0.9 1.2 2.0 3.0 4.4 6.0(HP) (0.4) (0.8) (1.2) (1.6) (2.7) (4.O) (5.9)- (8.O)

_, RatedSpeedr/rain 1000

_ SERVOPACK Type CACR- SRO3B81AM - SRO7BB1AM SRIOBB1AM SR15BB1AM SR20B81AM SR3OBB1AM SR44BB1AM SR60B81AM
03

Continuous Output
Current " Arms 3.0 - 5.8 7.6 11.7 18.8 26.0 33.0 45.0

D Max Output Current Arms 7.3 - 13.9 16.6 28.0 42.0 56.5 70.0 80.6AllowableLoad kg.m2x 10-4 67.5 _ 121.5 183.5 334 550 715 1200 1200
InertiaJL (Ib.in.s2x10-3) (60) (107.5) (162.5) (296) (486) (633.5) (1063) (1063)

ApplicableOptical Encoder A: 6000 pulses/rev (B: 5000 pulses/rev, D 4000 pulses/rev)

Type USAFED- 32[][-,"103[]L_1 t-;r-;05 ...... 1 - 09 E][_-] 1 13C [-]2 20C[-]2 30C it]2 44C [_-]2 -
AC

SERVOMOTOROutput kW 10.15 0.3 0.45 _ 0.85 1.3 1.8 2.9 4.4(HP) (0.2)(0.4) (0.6) (1.1) (1.7) (2.4) (3.9) (5.9) -

RatedSpeedr/rain 1500

- [SERVOPACKType CACR- SRO3BB1AFSRO5BB1AF - SRIOBBIAF 'SR158BlAF SR2OgB1AFSR3OBB1AFSR44BBlAF -
O0

D u_ Continuous OutpUtArms
Current 3.0 3.0 3.8 - 6.2 9.7 15.0 20.0 " 30.0 -

_) Max Output Current Arms 8.5 8.5 11.0 - 17.0 27.6 42.0 56.5 77.0 -

_) AllowableLoad kg'rn2x 10-4 6.5 10 67.5 121.5 183.5 334 -550 715

InertiaJL (Ib,in,s2xlO-3) (5.75) (9) (60) (107.5) (162.5) (296) (486) (633.5) -

ApplicableOptical Encoder C: 2500pulses/rev(E: 1500pulses/rev, F: lO00pulses/rev)
LU

Type USASEM- 02A[3203A[-J2 05A[-]2 - 08AE]I 15A[_]1 - 30A[r]l - -
AC

SERVOMOTOROutput kW 0.15 0.3 0.46 _ 0.77 1.54 _ 3.08 _ _(HP) (0.2) (0.4) (0.6) (1.0) (2.1) (4.1)

_, RatedSpeedr/rain 3000

- SERVOPACKTypeCACR- sR°38BsRo38B1E.'SRO5BB1ES- SRIOBB1CS SR15BB1CS - SR3OSB1CS - -i ES.Y4i

u) Continuous OutputArms 2.1 3.0 4.2 - 5.3 10.4 - 19.9 - -Current

MaxOutputCurrent Arms 6.0 8.5 11.0 - 15.6 28.0 - 56.5 - -

AllowableLoad kg,m2xlO-4 0.65 2.55 3.75 14.25 16.5 28.7
InertiaJL (Ib,in,s2xlO-3) 0.55)(2.25) (3.35) (12.65) (14.4) (25.45)

ApplicableOptical Encoder A: 6000 pulses/rev(B: 5000 pulses/rev, D: 4000 pulses/rev)

Type USADED- - 05E[_]2 - - 10E[-]2 15E[_-]2 22E[.-]2 37E[-]2 -

AC Output kW _ O.5 _ _ 1.0 1.5 2.2 • 3.7 _
SERVOMOTOR (HP) (0.67) (1.34) (2.0) (2.9) (5.0)

._ RatedSpeedr/min - 2000

$ SERVOPACK Type CACR- - SRO5BB1AO - - SR15BB1AD SR2OBB1ADSR3OSB1ADSR44BB1AD -
(./3

E3 Continuous OutputArmsCurrent - 3.5 - - 7.9 12.6 16.6 23.3 -

MaxOutputCurrent Arms - 10. 6 - - 2 5.2 40.7 54.0 76.7 -

AllowableLoad kg'm2x 10-4 _ 26.25 _ _ 40 77.5 103.75 188.75 _

Inertia& (Ib.in.s2x 10-3) (22.75) (35.75) (68.38) (92.25) (163.75)
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