Stepper motors for use in vacuum systems VSS series

Major features

The VSS motors are two phase hybrid motors, available in a range of
frame sizes from 19 to 125 mm diameter with torque ratings from
0.0034 to 9.9 Nm. Standard units provide 200 full steps per revolution
although % step operation is recommended since this provides
increased stability and resolution. As an alternative options providing
500 full steps per revolution are available to special order.

VSS motors are designed for use in vacuum chambers, thereby eliminating the need for motion feed-through
which may generate particles. The motors are prepared with outgassing holes to avoid pockets of trapped
gas and feature special materials, bearings and lubricants specifically designed for operation in vacuum
conditions. Special preparation and cleaning make VSS motors an ideal use for operation in extreme
vacuum conditions, 4 grades being available which cover use in various vacuum and radiation levels.

The following information describes the range of VSS stepper motors for use in vacuum conditions.

When a version for use in vacuum conditions is required please specify the level of vacuum required.

Eg:
Fine Vacuum High Vacuum Ultra high vacuum | Cryogenic
FV HV UHV UHVC
>107%t >107"t > 10t > 10t
-40° C to +150° C -40° C to +200° C -40° Cto +300°C | -270° C to +40° C
10? Rad 10? Rad 108 Rad 108 Rad

The V series motors are manufactured to special order to meet the above specified requirements.

Ordering codes:

Enter Model Number: Enter Current rating
ENTER Vacuum rating: eg: FV
HV
i UHV
UHVC
Example | VSS56-200 1.2 HV KTC

!

Where required a thermocouple can be specified for temperature monitoring
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Motor Dimensions

VSS Series
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Table of Dimensions: mm Models Frame Sizes 19 to 57
Motor options VSS 19 VSS 25 VSS 32/33 | VSS42/43 | VSS 52 VSS 57 *
Motor Frame size L1 19 25 32 42 52 57
Motor body length L2 26.5 31 38.5/57.5 54 /69 65 73.5
Mounting spigot length L3 1 1 1 1 1.5 1.5
Output shaft length L4 7.5 9.5 11 15 16 20.5
Rear shaft length option L5 6.5 8.5 10 15 16 20.5
Mounting flange width L6 2 2.5 3 3 3.5 4.5
key width L7 N/A N/A N/A N/A N/A N/A
key length L8 N/A N/A N/A N/A N/A N/A
Mounting hole centres L9 16 21.5 27 36 44 47.15
Shaft diameter D1gs 25 3 4 5 6 6.35
Mounting hole diameter D2 M2.5 2.2 2.8 3.2 4.3 5.2
Mounting spigot diameter D3 g6 10 14 18 22 28 38.1
Note * VSS57 conforms to NEMA23 standard
Table of Dimensions: mm Models Frame Sizes 65to 125
Motor options VSH 65 VSH 80 VSH 100 VSH 125
Motor Frame size L1 65 80 100 125
Motor body length L2 81 100 1255 156
Mounting spigot length L3 15 2 2 3
Output shaft length L4 23.5 27 32 34
Rear shaft length option L5 22 25 30 31
Mounting flange width L6 5.5 7.5 8 9.5
key width L7 2 3 4 5
key length L8 14 20 22 22
Mounting hole centres L9 55 68 86 108
Shaft diameter D1gs 8 10 12 14
Rear shaft diameter 7 9 12 14
Mounting hole diameter D2 5.2 6.4 6.4 8.4
Mounting spigot diameter D3 g6 40 50 60 60
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Motor specification

Mechanical specification

VSS Series

Electrical specification

Motor Model Holding Detent Rotor Max Max Mass Current |Resistance [Inductance
Torque Torque Inertia Axial Radial per phase | per phase |per phase
Load Load
Ncm Ncm Kgcm? N N Kg Amps Ohms mH
VSS19.200.03 0.3 6 2.2
VSS19.200.06 0.34 0.09 0.0009 3 3 0.05 0.6 2.1 0.55
\V/SS19.200.1.2 1.2 0.625 0.15
VVSS25.200.03 0.3 12 6
VSS25.200.06 12 0.2 0.002 5 5 0.08 0.6 3.25 15
\VVSS25.200.1.2 1.2 0.95 0.4
VSS32.200.06 0.6 4.65 5.3
VSS32.200.1.2 45 0.3 0.01 5 15 0.17 1.2 1.3 1.2
VSS32.200.2.5 2.5 0.3 0.3
VSS33.200.06 0.6 7.5 9.3
VVSS33.200.1.2 6.8 0.33 0.018 5 15 0.39 1.2 1.75 2.2
VSS33.200.2.5 2.5 0.47 0.6
VSS42.200.06 0.6 7.25 11
VSS42.200.1.2 13 0.5 0.045 20 40 0.35 1.2 1.6 3
\/SS42.200.2.5 2.5 0.37 0.7
VVSS43.200.06 0.6 9.5 22.9
VSS43.200.1.2 235 0.7 0.077 20 40 0.52 1.2 2.6 5.2
VSS43.200.2.5 2.5 0.5 1.2
VSS52.200.1.2 1.2 2.65 7
VSS52.200.2.5 40.5 13 0.15 25 70 0.72 2.5 0.6 1.6
VSS52.200.5.0 5.0 0.165 0.4
VSS57.200.1.2 1.2 4.9 9.5
VSS57.200.2.5 63 5 0.24 40 80 0.99 2.5 0.8 2.4
VSS57.200.5.0 5.0 0.25 0.8
VHS65.200.1.2 1.2 4.3 16.1
VHS65.200.2.5 86 5 0.41 40 120 1.4 25 1.05 4
VHS65.200.5.0 5.0 0.29 1.1
VHS80.200.5.0 200 12 1.24 50 180 2.8 5.0 0.4 2.3
VHS80.200.7.5 75 0.2 2.0
VHS100.200.7.5 430 14 4.4 70 300 45 75 0.3 6.5
VHS125.200.7.5 990 25 11.4 150 700 9.4 7.5 0.4 6
The above ratings are based on Bi-polar driven 4 lead motors with coils internally connected for Parallel operation
Typical motor-drive combinations
Motor Bi-polar Drive Currentsetting | Power Supply Rail Voltage Number of Motion
per phase axes /PSU Controller
VSS19.200.06 MSE422 ** 0.6 Amps MSE 171 24 Vdc 4 PM600
MSE542 0.5Amps MSE 172 8
VSS 32.200.1.2 MSE542 1.2 Amps MSE 171 * 2 PM600
MSE172 24Vdc 4
MSE173 8
VSS 42.200.2.5 MSE570 2.5 Amps MSE172 24 Vdc 2 PM600
MSE173 4
VSS 52.200.2.5 MSES570 2.5 Amps MSE173 24vd 4 PM600
VSS 52.200.5.0 PM 546 5.0 Amps MSE175 75 Vdc 2
VSS 57.200.2.5 MSE570 2.5 Amps MSE173 24Vdc 4 PM600
VSS 57.200.5.0 PM 546 5.0 Amps MSE175 75 Vdc
2
VHS 65.200.5.0 PM 546 5.0 Amps MSE175 75 Vdc 2 PM600
VHS 80.200.5.0 PM546 5.0 Amps MSE175 75 Vdc 2 PM600
VHS100.200.7.5 PM546 6.0 Amps MSE175 75 Vdc 1 PM600
VHS125.200.7.5 PM546 6.0 Amps MSE175 75 Vdc 1 PM600

Note: 500 series drives incorporate a current reduction circuit for operating the motor @ standstill
which may be used in conjunction with the optional thermocouple in the motor to reduce motor temperature.
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Precision planetary gearheads for extreme environments

The range of precision planetary gearheads are designed for use with the VSS motors and are suitable for use in
environmental conditions covering the following limiting values:

Vacuum to 10™"t
Temperature: - 270 °Cto +300°C
Radiation hardened to 10 J/kg
Space
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Table of dimensions: mm
Dimension GPL 22 GPL32 GPL42 GPL52
Gearhead Length single stage 21 29 35 41
two stages L1 28 38 47.5 55.5
three stages 35 47 60 70
Motor body length L2 See motor data
Gearhead output shaft length L3 15 20 22.5 24
Mounting spigot length L4 2 3 3 3
Shaft shoulder length L5 1 1 1 1
Motor mounting plate Length L6 5 max. 5 7 7 max.
key distance to shaft end L7 not applicable 2 2
Key not available 3x3x14 4x4x16
Diametric measurements
Motor mounting plate diameter /D1 22 for VSS19 33 43 53 for VSS52
25.5 for VSS25. 57 for VSS57.
Gearhead Diameter AED?2 22 32 42 52
Output shaft diameter /D3 4 h6 6 h6 8 h6 12 h6
Mounting spigot diameter /D4 12 h8 20 h8 25 h8 32 h8
Mounting holes d5 M2 x 4 deep M3 x 5 deep M4 x 8 deep M5 x 8 deep
Mounting hole PCD A D6 16 26 32 40
Specification
Characteristics GPL 22 GPL32 GPL42 GPL52
Suitable motors VSS 19 VSS 32 VSS 42 VSS 52
V/SS 25 VSS 33 VSS 43 VSSN 57
single stage 4 5 6 4 8 4 6 4 8
Gear ratio options (n:1) two stage 16 25 46| 16 25 50 14 20 16 25 50
Threestage | 70 100 279 | 72 100 200 | 56 100 184 | 72 100 200
Backlash arc minutes single stage: 6’ two stage: 12’ three stage: 18’
single stage 0.1 Nm 0.4 Nm 0.7 Nm 1.5Nm
Maximum torque two stage 0.5Nm 2 Nm 4 Nm 10 Nm
Three stage 1.5Nm 6 Nm 12 Nm 30 Nm
Max radial load @ shaft centre N 30 80 150 250
Maximum axial load N 24 65 120 200
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Typical VSS motor performance

VSS 19.200.06

£025
[S]
Z 0.2 [—
§0.15
So1 \\
o
o005 \\

0

0 1000 2000 3000 4000 5000
half steps per second

0.5 Amps per phase using MSE542 drive

VSS32.200.1.2

‘\\

Torque (Ncm
N

0 1000 2000 3000 4000 5000
half steps per sec. (0.9 degrees )

1.2 Amps per phase using MSE542 drive

VSS52.200.5.0

30
g 25 - Ny |
o 15
5 10
o 5
0

0 1000 2000 3000 4000 5000 6000
half steps per sec. (0.9 degrees )

4.5 Amps per phase using PM564C drive

VSS80.200.5.0

§ 150 / \

: 100 -

s \\

5 50

e N
0

0 1000 2000 3000 4000 5000

half steps per sec. (0.9 degrees )

5.0 Amps per phase using PM546 drive

Mclennan Servo Supplies Ltd.  Tel: +44 (0)8707 700 700 www.mclennan.co.uk

VSS525.200.1.2

-

o o
o

o
[N}

Torque (Ncm
o <

o

0 1000 2000 3000 4000 5000
half steps per sec. (0.9 degrees )

1.2 Amps per phase using MSE542 drive

VSS42.200.2.5

10

Torque (Ncm

0 1000 2000 3000 4000 5000
half steps per sec. (0.9 degrees )

2.5 Amps per phase using MSE570 drive

VSS65.200.5.0

80
60
40
20

0

Torque (Ncm

0 1000 2000 3000 4000 5000 6000
half steps per sec. (0.9 degrees )

5.0 Amps per phase using PM546 drive

VSS§100.200.7.5

250 —

N
o
o

=
[
o

=
o
o

/

Torque (Ncm

]
o

o

0 1000 2000 3000 4000
half steps per sec. (0.9 degrees )

6.0 Amps per phase using PM546 drive

... ¥ Mclennan



