Brushless, Frameless
Torque Motors

S Series

Smooth, Reliable Motion with
Outstanding Velocity Control

With an ironless, slotless stator design

and high pole-count rotor, S series
frameless torque motors have no cogging

or torque/velocity ripple effects—so you

get exceptionally smooth motion and
outstanding velocity stability. A unique coil
design maximizes torque density. Choose
from a wide variety of standard sizes or work
with our motor experts to achieve your ideal
customizations.

KEY FEATURES:

Slotless, ironless design ELIMINATES
COGGING & TORQUE/VELOCITY RIPPLE

EASILY INTEGRATES into OEM machines
& subsystems

WIDE VARIETY OF DIAMETERS (50 mm
to 240 mm)

Continuous TORQUE UP TO 34 N*m
Maximum SPEEDS UP TO 8000 rpm

Includes HALL EFFECT SENSORS for
commutation

Conforms to EU 2015/863 RoHS 3 directive



S SERIES SPECIFICATIONS

S-76-149

Winding Designation -A -B -A -B -A -B -A -B -A -B -A -B
Performance Specifications::

Stall Torque, Continuous® N-m 0.21 0.32 0.59 0.48 1.84 3.10
Peak Torque* N-m 0.8 1.3 24 1.9 7.3 12.4
Rated Speed rpm 4000 8000 | 4000 | 8000 | 3000 | 8000 3000 5000 3000 | 4000 | 2000 1500
Rated Power Output, Continuous w 87.5 1746 | 133.6 | 2664 | 185.0 | 4912 | 1516 | 2521 | 573.6 | 763.3 | 645.1 | 484.4
Electrical Specifications:

BEMF Constant (Line-Line) Vikrpm 10.5 3.5 16.8 5.6 34.0 11.3 29.3 14.6 58.4 38.9 76.4 114.6
Continuous Current, Stall® A 2.40 7.2 23 6.9 21 6.3 2.0 4.0 3.8 5.7 4.9 3.27
Peak Current, Stall* A 9.6 28.8 9.2 27.6 8.4 25.2 8.0 16.0 15.2 22.8 19.6 131
Torque Constants¢ N-m/A 0.09 0.03 0.14 0.05 0.28 0.09 0.24 0.12 0.48 0.32 0.63 0.95
Motor Constant?s N-mAW 0.034 0.047 0.077 0.075 0.199 0.296
Resistance, 25°C, (Line-Line) Q 6.87 0.76 8.85 0.98 13.60 1.51 10.71 2.68 6.04 2.68 4.7 10.5
Inductance (Line-Line) mH 1.43 0.16 1.98 0.22 3.4 0.38 1.97 0.49 1.32 0.59 1.06 2.39
Maximum DC Bus Voltage \% 680

Thermal Resistance °C/IW 1.94 1.64 1.28 1.80 0.88 0.69
Number of Poles —_ 8 14

Maximum Coil Temperature °C 100

Mechanical Specifications

Motor Weight kg 0.32 0.48 0.90 0.64 2.20 4.30
Rotor Inertia kg-m? 1.11x10° 1.70x10° 3.40x10° 1.06x10* 4.20x10* 8.30x10*
Motor Length mm 39.1 51.8 85.8 35.0 84.8 149.0
Outside Diameter of Stator mm 50.8 76.0

Inner Diameter of Rotor mm 9.5 30.0

Standards EU 2015/863 RoHS 3 Directive

1. Performance is dependent upon heat sink configuration, system cooling conditions, and ambient temperature.

2. All performance and electrical specifications +10%.

3. Values shown @ 75°C rise above a 25°C ambient temperature, with housed motor mounted to a 250 mm x 250 mm x 6 mm aluminum heat sink.
4. Peak torque assumes correct rms current; consult Aerotech.

5. Torque constant and motor constant specified at stall.

6. All Aerotech motors and amplifiers are rated using vector amplitude values. For sinusoidal signals, use sine wave peak value.
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S SERIES SPECIFICATIONS

$-130-39 S$-130-60 $-130-102
Winding Designation -A -B -A -B -A -B
Performance Specifications:-
Stall Torque, Continuous? N-m 2.81 5.20 9.67
Peak Torque* N-m 1.2 20.8 38.7
Rated Speed rpm 2000 4000 1000 2000 500 1000
Rated Power Output, Continuous w 582.9 1152.3 540.9 1074.4 503.9 1003.0
Electrical Specifications:
BEMF Constant (Line-Line) V/krpm 89.3 44.6 184.9 92.4 377.0 188.5
Continuous Current, Stall® A 3.8 7.6 34 6.8 3.1 6.2
Peak Current, Stall* A 15.2 304 13.6 27.2 12.4 24.8
Torque Constant®¢ N-m/A 0.74 0.37 1.53 0.76 3.12 1.56
Motor Constantss N-m/\W 0.299 0.527 0.866
Resistance, 25°C, (Line-Line) Q 6.3 1.6 8.6 2.2 13.3 3.32
Inductance (Line-Line) mH 1.61 0.40 2.63 0.66 4.59 1.15
Maximum DC Bus Voltage \% 680
Thermal Resistance °C/W 0.85 0.77 0.60
Number of Poles — 18
Maximum Coil Temperature °C 100

Mechanical Specifications

Motor Weight kg 1.87 3.60 7.00
Rotor Inertia kg-m? 1.60x10°% 3.00x10° 6.20x10°
Motor Length mm 38.7 59.7 101.7
Outside Diameter of Stator mm 128.9

Inner Diameter of Rotor mm 50.8

Standards EU 2015/863 RoHS 3 Directive

1. Performance is dependent upon heat sink configuration, system cooling conditions, and ambient temperature.

2. All performance and electrical specifications +10%.

3. Values shown @ 75°C rise above a 25°C ambient temperature, with housed motor mounted to a 330 mm x 300 mm x 13 mm aluminum heat sink.
4. Peak torque assumes correct rms current; consult Aerotech.

5. Torque constant and motor constant specified at stall.

6. All Aerotech motors and amplifiers are rated using vector amplitude values. For sinusoidal signals, use sine wave peak value.

@ A E R OT E C H aerotech.com



S SERIES SPECIFICATIONS

S-180-44 S-180-69

S-180-94

S-240-43

$-240-63

S-240-83

Winding Designation -A -B -A -B -A -B -A -B -A -B -A -B
Performance Specifications::

Stall Torque, Continuous? N-m 6.07 11.82 17.18 11.90 23.32 34.72
Peak Torque* N-m 243 47.3 68.7 47.6 93.3 138.9
Rated Speed rpm 500 1,000 500 1,000 250 500 600 1,200 250 500 200 400
Rated Power Output, Continuous w 316.1 6285 | 614.1 | 1217.3 | 447.2 | 891.1 743.6 | 1478.5| 608.2 | 1213.2 | 724.6 | 1445.8
Electrical Specifications:

BEMF Constant (Line-Line) V/krpm 271.9 | 135.9 | 280.2 140.1 424.0 | 212.0 | 232.0 116.0 | 477.8 | 238.9 | 723.8 | 361.9
Continuous Current, Stall® A 2.7 5.4 5.1 10.2 4.9 9.8 6.2 124 5.9 11.8 5.8 11.6
Peak Current, Stall* A 10.8 21.6 20.4 40.8 19.6 39.2 24.8 49.6 23.6 47.2 23.2 46.4
Torque Constants¢ N-m/A 2.25 1.12 2.32 1.16 3.51 1.75 1.92 0.96 3.95 1.98 5.99 2.99
Motor Constant?s N-m/ W 0.628 1.082 1.465 0.901 1.619 2.207
Resistance, 25°C, (Line-Line) Q 131 3.3 4.7 1.2 5.9 1.5 4.7 1.2 6.1 1.5 7.6 1.9
Inductance (Line-Line) mH 6.04 1.51 242 0.61 3.85 0.81 1.98 0.50 3.06 0.77 4.1 1.03
Maximum DC Bus Voltage \Y 680

Thermal Resistance °C/IW 0.80 0.63 0.54 0.43 0.36 0.30
Number of Poles — 18 26

Maximum Coil Temperature °C 100

Mechanical Specifications

Motor Weight kg 4.24 8.10 11.90 5.80 11.00 16.20
Rotor Inertia kg-m? 7.40x10°° 1.48x102 2.20x10%? 2.30x102 4.50x102 7.00x1072
Motor Length mm 43.2 68.2 93.2 42.7 62.7 82.7
Outside Diameter of Stator mm 180.4 239.2

Inner Diameter of Rotor mm 82.5 120.6

Standards

EU 2015/863 RoHS 3 Directive

1. Performance is dependent upon heat sink configuration, system cooling conditions, and ambient temperature.
2. All performance and electrical specifications +10%.
3. Values shown @ 75°C rise above a 25°C ambient temperature, with housed motor mounted to a 330 mm x 300 mm x 13 mm aluminum heat sink.
4. Peak torque assumes correct rms current; consult Aerotech.
5. Torque constant and motor constant specified at stall.
6. All Aerotech motors and amplifiers are rated using vector amplitude values. For sinusoidal signals, use sine wave peak value.
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S SERIES ORDERING OPTIONS

Motor (Optional)

S-50-39 Slotless motor, rotor, and stator, 50 mm O.D., 39 mm length.
S-50-52 Slotless motor, rotor, and stator, 50 mm O.D., 52 mm length.
S-50-86 Slotless motor, rotor, and stator, 50 mm O.D., 86 mm length.
S-76-35 Slotless motor, rotor, and stator, 76 mm O.D., 35 mm length.
S-76-85 Slotless motor, rotor, and stator, 76 mm O.D., 85 mm length.
S-76-149 Slotless motor, rotor, and stator, 76 mm O.D., 149 mm length.
S-130-39 Slotless motor, rotor, and stator, 130 mm O.D., 39 mm length.
S-130-60 Slotless motor, rotor, and stator, 130 mm O.D., 60 mm length.
S-130-102 Slotless motor, rotor, and stator, 130 mm O.D., 102 mm length.
S-180-44 Slotless motor, rotor, and stator, 180 mm O.D., 44 mm length.
S-180-69 Slotless motor, rotor, and stator, 180 mm O.D., 69 mm length.
S-180-94 Slotless motor, rotor, and stator, 180 mm O.D., 94 mm length.
S-240-43 Slotless motor, rotor, and stator, 240 mm O.D., 43 mm length.
S-240-63 Slotless motor, rotor, and stator, 240 mm O.D., 63 mm length.
S-240-83 Slotless motor, rotor, and stator, 240 mm O.D., 83 mm length.

Note: S-Series torque ring motors include the stator w/flying leads, adjustable-phase Hall bd., and rotor w/magnets.

Winding Designation (Required)

-A Motor winding

Note: Contact factory to inquire about or check availability of alternate winding options.

Integration (Required)

Aerotech offers both standard and custom integration services to help you get your system fully
operational as quickly as possible. The following standard integration options are available for this
system. Please consult Aerotech if you are unsure what level of integration is required, or if you desire
custom integration support with your system.

-TAS Integration - Test as system
Testing, integration, and documentation of a group of components as a complete system
that will be used together (ex: drive, controller, and stage). This includes parameter file
generation, system tuning, and documentation of the system configuration.

-TAC Integration - Test as components
Testing and integration of individual items as discrete components that ship together.
This is typically used for spare parts, replacement parts, or items that will not be used
together. These components may or may not be part of a larger system.

@ A E R OT E C H aerotech.com



S SERIES PERFORMANCE
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S SERIES PERFORMANCE
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S SERIES PERFORMANCE
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S SERIES PERFORMANCE
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S SERIES DIMENSIONS
S-50

Motor Coil Wires 24 AWG

6 Leads, 0.3m[12 in]

Minimum Length
Dimensions - millimeters [inches] Enggg é = Eleagk _B?oluw%

Model No. A B c Phase C = White - Yellow
Hall Sensor Wires 28 AWG
S-50-39 21.3[0.84]| 22.0[0.87]| 39.1[1.54] 5 Leads, 0.3m[12in]
Minimum Length
S-50-52 34.0 [1.34]| 34.8 [1.37]| 51.8 [2.04] Commen = Black
Hall A = Blue Hall Sensors
Hall B = White
S-50-86 67.0[2.64]| 68.8 [2.71]| 84.8 [3.34] Hall C = Orange
Thermistor Wires 30 AWG
A 2 Leads, 0.3m[12 in]
Minimum Length
Stack Length
8.0[0.32] 9 Red - Red
9.8[0.39]
Max. —
Max. g g-gﬁ [8%%] M3 X 0.5 X 4.8 [0.19] dp. \
Qi” ‘ | ‘ | ‘ | ‘ | | | R bt B 2 Holes Eq. Spaced
N — on @13.77 [@0.542] b.c.
©46.6 [1.84] 2/ | 0.1[0.004]| A
Max. Mounting Requirement -

2 Holes Eq. Spaced
on @13.77+/- 0.03 [@0.542+/-0.001] B.C.

5080 [2.000

©3.18 [0.125] Ream X 7.6 [0.30] dp.
50.75 | 1.998

| ‘ | ‘ | ‘ | ‘ | | | ———  Rotor Assembly
B ————— Stator Assembly 22.5°

Rotor Length
90.0°

C
Stator Length

0.410.02]

Mounting Dimension

% A E R OT E C H aerotech.com



S SERIES DIMENSIONS

S-76

Dimensions - millimeters [inches]

Model No. A B C

S-76-35 17.2[0.68] | 18.8[0.74] | 35.0[1.38]
S-76-85 | 67.0[2.64] | 68.6[2.70] | 84.8[3.34]
S-76-149 |131.0[5.16]{135.0[5.31] | 148.8[5.86]

A

Hall Sensor Wires 28 AWG
5 Leads, 0.3m[12in]
Minimum Length

Common = Black

Motor Coil Wires 24 AWG
6 Leads, 0.3m[12in]
Minimum Length

Phase A = Black - Blue

+5V = Red
Hall A = Blue Phase B = Red - Brown
Hall B = White Phase C = White - Yellow

Hall C = Orange

Thermistor Wires 30 AWG
2 Leads, 0.3m[12in]
Minimum Length

Stack Length Red - Red
T 8.0 [0.31] Max. »’»« »—‘—— 9.8 [0.39] Max.
U T
/\/ /\ ~————————— Hall Sensors
270.1[0.004] | A
@72.0 [2.83] Max. Mounting Requirement
o7353[ 35%]
' ' SO NIS IS NN 3007 1.184
Q\\ AAAAAANARNNNNNY 30.02| 1.182

@0.5 [0.02]
Mounting Dimension B
Rotor Length
C
Stator Length
S-130
Dimensions - millimeters [inches]
Model No. A B C
S-130-39 21.0[0.82] 23.1[0.91] 38.7 [1.52]
S-130-60 42.0 [1.65] 441 [1.74] 59.7 [2.35]
S-130-81 63.0 [2.48] 65.1 [2.56] 80.7 [3.18]
S-130-102 84.0 [3.30] 86.1 [3.39] 101.7 [4.00]
S-130-123 105.0 [4.13] | 107.1 [4.22] | 122.7 [4.83]

Stack Length

A

6.0[0.24] Max. 11.7 [0.46] Max.

\7 Rotor Assembly
Stator Assembly

M4 x 0.7 x 8[0.31] dp.
Typ. 4 Holes

Eq. Spaced on 36[1.417] B.C.

Motor Coil Wires 24 AWG
6 LeadsS, 0.3m[12 in]
Minimum Length

Phase A = Black - Blue
Phase B = Red - Brown
Phase C = White - Yellow

Hall Sensor Wires 28 AWG
5 Leads, 0.3m[12in]
Minimum Length

Common = Black

+5V = Red

Hall A = Blue

Hall B = White

Hall C = Orange

Thermistor Wires 30 AWG

2 Leads, 0.3m[12in] el
Minimum Length

Red - Red

= Hall Sensors

©124.0 [4.88]

| // |o.0s10.002)] A |

Max.

5083 [2.001]
12893 [5.076 50.80 [2.000
128.88 | 5.074 L

Mounting Requirement

M5 X 0.8 X 12.7mm dp.
4 Places Eq. Spaced
on 64[2.52] Dia. B.C.

Mounting Dimension 1.6 [0.06]

Rotor Length

Stator Length ——=— C

A
> AEROTECH

t Rotor Assembly
Stator Assembly
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S SERIES DIMENSIONS

S-180

Motor Coil Wires 24AWG
6 Leads, 0.3m[12 in]
Minimum Length
Phase A = Black - Blue
Dimensions - millimeters [inches] Phase B = Red - Brown

Phase C = White - Yellow

Model No. A B C

Hall Sensor Wires 28 AWG
S-180-44 | 2501[0.98] | 26.0[1.02] | 43.2[1.70] 5 Leads. 0.3m[12 in]
S-180-69 | 50.0[1.97] | 51.0[2.01] | 68.2[2.69] Minimum Length

Common = Black
S-180-94 | 75.0[2.95] | 76.0[2.99] | 93.2[3.67] +5V = Red

Hall A = Blue

Hall B = White

Hal C = Orange

Thermistor Wires 30 AWG
2 Leads, 0.3m[12in] |

Stack Length Minimum Length
|~ A—] Red - Red

A
i” [0.30] Max;{ | | 10.60.42] Max.

- Z]I [T . HallSensors

/. 710.025[0.001] | A

Mounting Requirement

@174.0 [6.85]
Max.

8259 | 3.251
-1 [ 78256 [3.250

518034 [7.100]
18027 | 7.097 M6 X 1 X 12.7mm dp.

4 Places Eq. Spaced

on 102[4.02] Dia. B.C.

Rotor Assembly

Mounting Dimension 0.50 [0.02] Stator Assembly

Rotor Length ——F———B —

R

Stator Length ——=——C —

A
& AEROTECH
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S SERIES DIMENSIONS

S-240

Motor Coil Wires 24 AWG
6 Leads, 0.3m[12 in]
Minimum Length

Phase A = Black - Blue
Phase B = Red - Brown
Phase C = White - Yellow

Hall Sensor Wires 28 AWG
5 Leads, 0.3m[12 in]
Minimum Length
Common=Black

+5v = Red

Hall A = Blue

Hall B = White

Hall C = Orange

Thermistor Wires 30 AWG ‘
—| |~ 12.0[0.47] Max. 2 Leads, 0.3m[12 in] \ b
7.7 [0.30] Max. a‘ ‘« Minimum Length

Red - Red

Mounting Requirement
0.05[0.002] 3204.2 [8.04]
@232.4 [9.15] Max. 2185.3 [7.30]
6239.17[ 9.416] TI°TT
239.12| 9.414
02054 1009 o 4]
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Rotor ———
Length

M6 X 1 X 12.7[1/2] dp.
Typ. 4 Holes
Eqg. Spaced on 152.4[6.00] B.C.

Mounting Dimension 0.5 [0.02] —

Nominal Air Gap

Stack Length ——{ A |- @ 3.2[0.126] X 7.6[0.30] Dp. Between Rotor and Stator
Typ. 2 Holes 0.6[0.024]

Eq. Spaced on 152.4[6.0] B.C.

Stator Length —~ ¢ — (Tooling holes)
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