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Impact analysis and experimental research on friction torque of

seeker servo mechanism under changing temperature

YU Naihui, LI Xin, SHANG Jianzhong, CAO Yujun
(School of Mechatronic and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract; A friction torque analysis model of seeker servo mechanism including thermal coupling deformation was established. The influence

of changing environment temperature on geometry parameters and friction torque of angular contact bearing was mainly studied. Taking mirror-type

seeker as an example, its friction torque was calculated and analyzed by using the proposed calculation model. Results show that the grease viscosity

is the main cause for the dramatic rise of the friction torque with the decreasing of the temperature, while the thermal deformation has a small impact

on it. Based on the electrical method, an experimental system for friction torque measurement was established. And a rapid temperature experiment

chamber was used to simulate environment temperature. Theoretical calculation results and experimental results were compared and analyzed.

Experiments prove that the results of friction torque experiment agree with the theoretical model calculation.
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Fig.1 Typical structure of mirror-type seeker
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Fig.2 Radical coupling thermal deformation of gimbal
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Fig.3  Effect of coupling thermal deformation on

radial clearance of bearing

2.2 {RIRRMAGHE AR S TR

H1 T AL SE AN PAIHE PR 4548 B REAS ]
Wit 1 5 A A2 1k, 5 B0 7 22 2 o L B 1
SILRS , M 2 Al R il 1) 95K 0 R Ak A A
K5 R, ARSI KR B L, SEpricit o LY
K 108 mm, GRS by , fr] HRALIA 8
PR IUR , P LRI TR S8 F o R
JEAAR)E  IMER EAE N 1 TR AR 1y o

FET RGNS FERR B IR AR AT I,

Hemf/C)

20 30 40 50 60

0 -30 -20 -10 0

10
wE/C

Pl 4 SRS A S el i X B Al A P 52 )
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Fig.6  Effect of pre-tightening amount on axial

force of bearing as temperature changing
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torque and its components
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