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Preload Method Based on Waveform Spring for Angular

Contact Bearing of Space Actuator

LV Yangming , WANG Zhongwang ,» WANG Hao , WANG Jian, WANG Hong
(Shanghai Aerospace System Engineering Institute, Shanghai, 201108, China)

Abstract ; Based on waveform spring, a preload method for angular contact bearing of space actuator is presen-

ted. Design for this spring, stiffness tests of room temperature, low-high temperature and after compression re-

sistance are introduced. By the test results, stability of its stiffness is verified. Then, the waveform spring is

fixed in the space actuator, and at the same time, the preload of waveform spring on the bearing can be con-

trolled and measured by a pressure sensor. Feasibility, stability for the preload of waveform spring on the bear-

ing and engineering value of this method are proved by low-high temperature test.
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Fig. 1 Structure of axis
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Fig. 2 Measurement method of preload of bearing
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Fig. 3 Elastic preload structure of axis
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Fig. 4 Design parameters for waveform spring
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Tab.1 Design parameters for waveform spring

75 BRI 5 HEFF{E
1 R/ mm ) 0.3~0.6
2 F& )% /mm b (5~10)¢
3 AME/mm D (10~16)¢
4 N4/ mm D, D~2b
5 WY — E3Z WY
6 BeE/ A N 3~6

7 =& /mm H (1~2)b

A SCUETE 5 W WI R ZE SR O 4.5 X 10" N/m.,

3 1 AR Y AR R B o 1 (A BT I
FEER . H 6=0. 6 mm . A B2 K
3 BRI 5 T 7 X i T 6 38 0E A7 I 4R S 29 A
T B3 5 A S A ER 16 N5 AN 43 i) 5

2P0 RO S LA AL AR UL 6

[N] E?ﬁDOFEIE%
Csys:WCS

Csys:WCS

Csys:WCS

PS5 R B 2 R R R = IR

Fig.5 Constraint and load for waveform spring
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Fig. 6 Displacement cloud chart of spring after deformation
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Fig. 7 Stiffness test of waveform spring
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Fig. 8 Stiffness tests of 47 waveform spring in room

temperature
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Fig. 9 Stiffness tests of 57 waveform spring in room

temperature
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Fig. 11 200 N compression resistance tests of 57

waveform spring
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Fig. 12 Stiffness tests of 47 waveform spring after

compression resistance
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Fig. 13 Stiffness tests of 57 waveform spring after 4618 -
compression resistance
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Fig. 14  Schematic diagram of low-high temperature

test for waveform spring
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Low-high temperature stiffness tests for

Fig. 15

waveform spring
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Fig. 16 Results of low-high temperature stiffness test

for 4 waveform spring
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Fig. 17 Results of low-high temperature stiffness test
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Fig. 18 Installment of force sensor
3.2 RIEEH
W 3 g AR IR I 56 A5 3R 2 R . 85 C
RS §I LS S WL I
x2 BREBERBEH

Tab.2 Condition of low-high temperature
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Fig. 19 Curve of preload with temperature
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