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S-SEriIEs MOTORS

DC Brushless, Frameless Torque Motors

¢ Slotless, brushless ring motors with high
torque output and zero cogging

® Frameless design for easy integration into

OEM machines

¢ Various winding and magnet options available

® Includes Hall board for six-step referencing of sine commutation

The S-series motors are Aerotech’s
high-performance brushless,
frameless torque motors. The motors
feature neodymium iron boron
magnets for maximum torque and
acceleration in a compact stator
assembly.

High-Performance Design

The S-series motors utilize a slotless
stator design and high pole-count
rotor to provide zero cogging for
exceptional velocity stability. The
laminations contain no slots,
eliminating torque ripple that

AEROTECH

ADVANTAGES

S-series motors with matched
BA amplifiers and UNIDEX®
series controllers provide a
single-source solution.

L
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produces velocity disturbance. The
eighteen high-energy magnet poles
and slotless stator design provide
superior smoothness and velocity
control. The S-series motors are well-
suited for direct-drive applications
such as printing and scanning where
velocity ripple cannot be tolerated.

Wide Range of Output Torque
and Sizes

The S-series slotless motors cover a
wide range of torque and package
sizes. Continuous torque ranges from
0.42 N-m (3.5 1b-in) t0 20.0 N-m (177
Ib-in). Peak torque ranges from 1.68
N-m (238 0z-in) to 80.0 N-m (708 Ib-
in). The open design of the S-series
motors allows for custom winding or
mechanical variations to meet any
application need.

The S-series motors are designed for
applications in OEM machines. The
S-50 (50-mm diameter) motor is ideal
for small, tight spaces such as
spindles or small feed rolls. The S-180
(180-mm diameter) motor can provide
up to 20 N-m (708 Ib-in) of peak
torque that can accelerate large print
drums or precision positioning tables.

Easy Machine Integration

All S-series motors are supplied as
two pieces — a slotless stator coil and
permanent magnet rotor. The stator is

APPLICATION

S-series motor used in
Aerotech’s high-performance
ADR direct-drive rotary stage.

a standard 3-phase coil assembly
with Hall-effect devices. They can be
driven using a simple six-step or
sinusoidal commutation algorithm.
Acrotech’s BA series amplifiers are
performance-matched to the S-series
motors for easy integration. The
hollow rotor mounts directly to a
drive axis with no gearing required.

Custom variations can be engineered
to your requirements with minimal
lead time.
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S-Series Frameless Motors

MoTor MoDEL

UNITS

S-50-52

S-76-149

Winding Designation -A -A -A -B -A -B
Stall Torque, Continuous N-m 0.42 0.69 1.96 3.29
Rated Speed rpm 4,000 3,000 3,000 4,000 2,000 1,500
Power Output, Continuous w 175 217 600 780 670 520
Maximum Mechanical Speed rpm 12,000 12,000 15,000 15,000
Continuous Torque at Rated Speed N-m 0.42 0.69 1.90 1.86 3.20 3.25
Peak Torque N-m 1.68 2.76 7.84 13.2
. Amp 2.6 2.2 3.7 5.5 4.7 3.1
pk
Continuous Current, Stall Amp 18 15 26 39 33 29
rms
Peak Current, Stall Apk 10.4 8.7 11.0 16.5 14.0 9.3
Heat Dissipation w 47.4 52.5 70.0 88.0
Thermal Resistance °c/w 1.59 1.43 1.07 0.85
Motor Constant? N—m/\/W 0.061 0.095 0.23 0.35
ELECTRICAL SPECIFICATIONS?
Cold Resistance, line-line ohms 7.2 11.4 5.7 2.5 4.44 10
Inductance,
fnedine mH 1.1 2.2 1.1 0.5 0.87 1.95
N-m/Amp 0.16 0.32 0.55 0.37 0.73 1.10
k
Torque Constant N-m/AMD 0.23 0.45 078  0.52 103 156
Ims
BEMF Const., line-line, max V/krpm 19.4 38.3 66.5 44.0 88.0 132.0
BEMF, line-line, max, rated speed \% 77.7 115.0 200.0 177.0 176.0 198.0
Cogging Torque N-m 0 0 0
Ripple Torque,
Linear Sine-Wave Drive % 0.05 0.05 0.06 0.06
Number of Poles P 8 8 14 14
MECHANICAL SPECIFICATIONS
Frameless Motor Weight kg 0.5 0.9 2.2 4.3
Frameless Rotor Inertia kg-m? 0.17x107% 0.34x10% 0.00042 0.00083
Outside Diameter, Frameless Motor mm 50.80 50.80 76.00 76.00
Inside Shaft Diameter, mm 9.54 9.54 12.7 12.7
Frameless Motor
Length of Winding, mm 51.8 85.8 84.8 149.0
Frameless Motor
1. Performance depends upon heat sink configuration, system cooling conditions, and ambient temperature.
Values with housed motor mounted on 250mm x 250mm x 6mm aluminum sink, ambient 25°C.
2. Not dependent upon heat sinks, system cooling conditions, or ambient temperature.
3. All Aerotech amplifiers are rated Amp,,;use torque constant in N-m/Amp'Jk when sizing.
4. All values are +10%. Winding temperature 100°C.
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S-Series Frameless Motor Specifications

MoTtor MoDEL

S-130-39 S-130-60 S-130-81

PERFORMANCE SPECIFICATIONS?®

S-180-44

S-180-69

Winding Designation -A -B -A -B -A -B -A -B -A -B -A -B
Stall Torque, Continuous N-m 2.92 5.20 7.45 7.46 13.90 20.00
Rated Speed rpm 2,000 4,000[1,000 2,000 750 1,500 | 500 1,000 | 500 1,000 | 250 500
Power Output, w 585 863 540 976 | 565 1,070 | 388 761 | 718 1,350 | 522 1000
Continuous
AT B nEmEe rpm 6,000 6,000 6,000 6,000 6,000 6,000
Speed
Continuous Torque
at Rated Speed N-m 280 210 | 520 470 | 720 680 | 741 727 | 137 129 | 199 192
Peak Torque N-m 11.7 21.2 29.8 30.0 55.6 80.0

. Amp 38 7.6 3.4 6.7 32 6.4 27 53 51 10.2 4.9 10.0

pk
Continuous Current, Stall Amp, 27 54 24 48 23 45 1.9 3.8 36 7.2 35 7.1
Peak Current, Stall Amp,, 152 304 | 134 269 | 129 258 | 107 214 | 203 406 | 197 395
Heat Dissipation w 82.0 92.0 103.0 90.6 112.0 134.0
Thermal Resistance °c/wW 0.91 0.81 0.73 0.83 0.67 0.56
Motor Constant? N-m/~ W 0.322 0.542 0.738 0.784 1.31 1.73
ELECTRICAL SPECIFICATIONS?
Cold Resistance, line-line ohms 56 1.4 78 195 | 101 252 | 128 321 | 442 11 | 563 14
Inductance, line-line mH 1.7 042 1.8 045 28 0.7 34 085 | 1.7 0425 | 26 065
N-m/Amp | 077 038 | 153 o076 | 229 115 | 277 139 | 272 136 | 405 202
Torgue Constant N-m/Amp. | 1.09 054 | 217 108 | 324 162 | 392 196 | 384 1.92 | 572 2.86
rms
ii)"("F (el (MEAIE, vikrpm | 921 46.0 | 1870 94.0 | 277.0 138.0 | 335.0 168.0 | 329.0 164.0 | 490.0 245.0
BEMF, line-line, max, v 184 187 208 168 164 122
rated speed
Cogging Torque N-m 0 0 0 0 0 0
Ripple Torque, o
LD o A ave Drive % 0.06 0.06 0.06 0.06 0.06 0.06
Number of Poles P 18 18 18 18 18 18
MECHANICAL SPECIFICATIONS

Frameless Motor Weight kg 1.9 3.6 5.3 4.3 8.1 11.9
Frameless Rotor Inertia kg-m? 0.0016 0.003 0.0047 0.0074 0.0148 0.022
Outside Diameter, mm 128.93 128.93 128.93 180.34 180.34 180.34
Frameless Motor
InSIIE SICHE PIEIEED; mm 50.83 50.83 50.83 86.59 86.59 86.59
Frameless Motor
Length of Winding, mm 38.7 59.7 80.7 43.2 68.2 93.2
Frameless Motor

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

Values with housed motor mounted on 250mm x 250mm x 6mm aluminum sink, ambient 25°C.
2. Not dependent upon heat sinks, system cooling conditions, or ambient temperature.
3. All Aerotech amplifiers are rated Amp,,; use torque constant in N-m/Amppk when sizing.
4. All values are +10%. Winding temperature 100°C.
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S-Series Frameless Motor Specifications

MoTor MoDEL

UNITS

S-240-43

P ERFORMANCE SPECIFICATIONS?!
Winding Designation -A -B -A -B -A -B
Stall Torque, Continuous N-m 13.3 24.9 36.5
Rated Speed rpm 600 1200 250 500 200 400
Power Output, Continuous w 835 1670 650 1300 764 1528
Maximum Mechanical Speed rpm 3000 3000 3000
Continuous Torque at Rated Speed N-m 13.3 24.9 36.5
Peak Torque N-m 53.2 100 146
. Amp 6.2 12.4 5.9 11.8 5.8 11.6
pk
Continuous Current, Stall Amp a4 8.8 42 8.4 a1 82
rms
Peak Current, Stall Apk 24.8 49.6 23.7 47.4 23.1 46.2
Heat Dissipation w 160 198 240
Thermal Resistance °c/IwW 0.47 0.38 0.31
Motor Constant? N—m/\/W 1.05 1.77 2.35
ELECTRICAL SPECIFICATIONS?
Cold Resistance, line-line ohms 4.3 1.08 5.8 1.45 7.2 1.8
Inductance,
Tneling mH 2.15 0.54 2.9 0.72 4.3 1.08
N-m/Amp 2.16 1.08 4.18 2.09 6.27 3.13
k
Torque Constant N-m/AMp 3.04 152 59 295 8.84 4.42
rms
BEMF Const., line-line, max V/krpm 260 130 508 254 756 378
BEMF, line-line, max, rated speed \Y 156 127 151
Cogging Torque N-m 0 0 0
Ripple Torque,
(%) 0,
o Linear Sine-Wave Drive % 0.06 0.06 0.06
=
§ Number of Poles P 26 26 26
E MECHANICAL SPECIFICATIONS
=
&3 Frameless Motor Weight kg 5.8 11 16.2
Frameless Rotor Inertia kg-m2 0.023 0.045 0.07
Outside Diameter, Frameless Motor mm 239.2 239.2 239.2
Inside Shaft Diameter, o 120.6 120.6 120.6
Frameless Motor
Length of Winding, mm 42.7 62.7 82.7
Frameless Motor
1. Performance depends upon heat sink configuration, system cooling conditions, and ambient temperature.
Values with housed motor mounted on 330 mm x 330 mm x 13 mm aluminum sink, ambient 25°C.
2. Not dependent upon heat sinks, system cooling conditions, or ambient temperature.
3. All Aerotech amplifiers are rated Amp,,;use torque constant in N-m/Amp'Jk when sizing.
4. All values are +10%. Winding temperature 100°C.
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S-Series Frameless Motor Performance

S-50-52 S-50-86
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S-Series Frameless Motor Performance

S-130-81 S-180-44
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S-Series Frameless Motor Dimensions

S-50 Motor Coil Wires 24 AWG.
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 26 AWG
$50-52 | 34.00134] | 34.81137] | 51.8[2.04] M Lonate
Co\r/nm%ng Black

+5V =

$-50-86 67.0[2.64] | 68.8[2.71] | 84.8[3.34] Hall A =%Iue

Hall B = White

Hall C = Orange

1 MAX. g 9-56 [0.3763 (100 OHMS <90°C,

A Thermistor Wires
80 [0.32] Stack Length 2 Leads, 0.3M[12 Irﬂ
or0. Minimum Length
v’. 9.8 [0.39] Red - Red

2 954 |0:3755 1000 OHMS >110°C)
ﬁNHIUHHIH_ /j
0466 1.64] W W Hall Sensors
Max. 2 Places Mounting Req't. f

033 [£5%] L -
J T Rotor Assembly

B Stator Assembly
Rotor Length
C
Stator Length
0.4[0.02]
Mounting Dimension m .
T ™
Thm TAD can b doranicascied & Jur W nda
. o
— # ]
S-76 Them TAL zan be downicaded o aer 'wao wda E
=
(o]
=
A
S-76 »
Hall Sensor Wires 26 AWG
. . - . 5 Leads, 0.3M[12 In.]
Dimensions - millimeters [inches] Minimum Length
Common = Black
Model No. A B C +5V = Red
Hall A = Blue .
S-76-85 67.0[2.64] | 68.6[2.70] | 84.8[3.34] Hall B = White Motor Coil Wires 24 AWG.
Hall C = Orange 6 Leads, 0.3M[12 In.]
S-76-149 [131.0[5.16)[135.0[5.31] [ 149.0[5.87] Minimum Length
Phase A = Black - Blue
Phase B = Red - Brown

Thermistor Wires Phase C = White - Yellow

2 Leads, 0.3M[12 In.]

A Minimum Length
Stack Length Red - Red 9 N\
8.0 [0.31] Max. — —] 9.8 [0.39] Max. (100 OHMS <90°C,
_ 1000 OHMS >110°C)
I ey
A= = — =]
S~ Hall'Sensors
@76.0 [2.99] [ 27]0.1[0.004]
@72.0 [2.83] Mounting Requirement /+\
&/
01 2.74 [0.5015
\ 12.71 1 0.5005 | —
L YIS Rotor Assembly
0.5[0.02]
Mounting Dimension B
Rotor Length Stator Assembly
C
Stator Length
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S-Series Frameless Motors

S$-130 Dimensions - millimeters [inches]
Motor Coil Wires
Model No. A B (o] 6 LeadsS, 0.3M[12 In/]
Minimum Length
$-130-39 21.0 231 38.7 Phase A = Black - Blue
il 0.82" 0.91" 1.52" Phase B = Red - Brown

Phase C = White - Yellow
420 . 59.7
$-130-60 1.65" 1.74" | ~2.35"

§-130-81 e Hall Sensor Wires
248 256" | 318 5 Leads, 0.3M[12 In.]
S$-130-102 84.0 86.1 101.7 Minimum Length
3.30" 3.39" 4.00" Common = Black
+5V = Red
s | mg 1L 2]
. . . Hall B = White
Hall C = Orange
Stack Length
—t A —— Thermistor Wires
2 Leads, 0.3M[12 In.] -~
6.0 [0.24] 11.7 [0.46] Minimum Length
Red - Red
[ (100 OHMS <90°C, 1000 OHMS >110°C) -

- Hall Sensors
Stator Winding /7 |0.0500.002]| A
124.0 [4.88]
Mounting Req't.
50.83 [2.001
£128.93 [5.076 50.80 | 2:000
128.88 | 5.074 J

M5 X 0.8 X 12.7mm Dp.
™ 4 Places Eq. Spaced
On 64[2.52 IN.] Dia. B.C.

Rotor Assembly
Mounting Dimension 1.6 [0.06]
X Stator Assembly
Rotor Width B —1—
Stator Width ——=—C ——
@ Motor Coil Wires m "
6 Leads, 0.3M[12 In.] _J—_.,.
.9 Minimum Length
o _ Phase A = Black - Blue S | w— = nd
= $-180 Dimensions - millimeters [inches] Phase B = Red - Brown ot e gl ke
> Phase C = White - Yellow
E Model No. A B C
o 25.0 26.0 43.2 Hall Sensor Wires
[ S-180-44 0.98" | 1.02" | 1.70" 5 Leads, 0.3M[12 In]
Minimum Length
50.0 51.0 68.2
S$-180-69 o7 | 501 | Hegr Common = Black
1.97 2.01 2.89 ﬁ5\|{; R%‘f
all A = Blue
s180-04 | 250, | 160 | 932 Hall B = White
Hal C = Orange
Thermistor Wires
2 Leads, 0.3M[12 In.]
Stack Length Minimum Length
— Red - Red
(100 OHMS <90°C, 1000 OHMS >110°C)
7.7[0.30}—] —| |~———061042]
% ‘ ‘ ‘ ‘ |_ - Hall Sensors
ot L

//0.025[0.001] | A

Mounting Req't.

Stator Winding
2174.0[6.85]

L[ 2597325
8256 |3:250

180.34 17.100
180.27 | 7.097

I~

\ Rotor Assembly
- gie-. =
Mounting Dimension 0.50 [0.02] Stator Assembly

Rotor Width B~
Stator Width —f=—C ——
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S-Series Frameless Motor Ordering Information

Quick SeLEcTioN GUIDE

ConTiNuous  PeEak TorRQUE RATED SPEED OuTtsIbE INsSIDE DIAMETER OVERALL

TorqQue (N-m) (N-m) (rpm) DiAMETER (Mmm) (mm) L(Ii:r(;T)H
S-50-52-A 0.42 0.69 4,000 50.8 9.6 51.8
S-50-86-A 1.68 2.76 3,000 50.8 9.6 85.8
S-76-85-A 1.96 7.84 3,000 76.0 12.7 84.8
S-76-149-A 3.29 13.2 2,000 76.0 12.7 149.0
S-130-39-A 2.92 11.7 2,000 128.9 50.8 38.7
S-130-60-A 5.2 21.2 1,000 128.9 50.8 59.7
S-130-81-A 7.45 29.8 750 128.9 50.8 80.7
S-180-44-A 7.46 30.0 500 180.3 86.4 43.2
S-180-69-A 13.9 55.6 500 180.3 86.4 68.2
S-180-94-A 20.0 80.0 250 180.3 86.4 93.2

PART NuMBER AND ORDERING ExampLE: S-130-60-A
S -130 -60 -A
Motor Series Motor Diameter (mm) Length of Motor (Laminations and Windings) in mm Winding
52, 86 for 50 mm diameter motors
Sltess rstes
44, 69, 94 for 180 mm diameter motors

Slotless Torque ring “kit” Servomotors

S-50-52-A Slotless motor, rotor and stator, 50 mm O.D., Cont. Stall torque: 0.42 Nm (60 oz-in) -
S-50-86-A Slotless motor, rotor and stator, 50 mm O.D., Cont. Stall torque: 0.69 Nm (100 oz-in) §
S-76-85-A Slotless motor, rotor and stator, 76 mm O.D., Cont. Stall torque: 1.96 Nm (280 oz-in) 2
S-76-149-A Slotless motor, rotor and stator, 76 mm O.D., Cont. Stall torque: 3.29 Nm (466 oz-in) §
S-130-39-A Slotless motor, rotor and stator, 130 mm O.D., Cont. Stall torque: 2.92 Nm (415 oz-in) ;61;
S-130-60-A Slotless motor, rotor and stator, 130 mm O.D., Cont. Stall torque: 5.20 Nm (736 oz-in) =
S-130-81-A Slotless motor, rotor and stator, 130 mm O.D., Cont. Stall torque: 6.45 Nm (915 oz-in)

S-180-44-A Slotless motor, rotor and stator, 180 mm O.D., Cont. Stall torque: 7.46 Nm (1060 oz-in)

S-180-69-A Slotless motor, rotor and stator, 180 mm O.D., Cont. Stall torque: 13.9 Nm (1970 oz-in)

S-180-94-A Slotless motor, rotor and stator, 180 mm O.D., Cont. Stall torque: 20.0 Nm (2832 oz-in)

S-xx-yy-z Custom models available. Please consult the factory and web site for latest information.

NOTE: 1. S-Series torque ring motors include the stator w/flying leads, adjustable-phase Hall bd., and rotor w/magnets

2. Please consult factory for optional winding and mechanical configuration.
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WORLD HEADQUARTERS: Aerotech, Inc., 101 Zeta Drive, Pittsburgh, PA 15238, USA 412-963-7470 Fax:412-963-7459 www.aerotechinc.com
Aerotech, Ltd., Jupiter House, Calleva Park, Aldermaston, Berkshire RG7 8NN, UK 44-118-9409400 Fax:44-118-9815022 www.aerotech-europe.com
Aerotech GmbH, Stid-West-Park 90, D-90449 Niirnberg, Germany 49-911-9679370 Fax:49-911-96793720 www.aerotech-europe.com



