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In-situ test method for rotational resistance torque in extreme temperature
range based on the Chang’e-7 leaper

MA Xiaoli'?, ZHOU Yuan'?*, MA Long'?, HAN Zhifei®, YAN Qi'?, XU Yajuan'?,
DING Lei'?, JU Nan'?, XU Honggui'*
(1. Science and Technology on Reliability and Environmental Engineering Laboratory; 2. Beijing Institute of Spacecraft

Environment Engineering; 3. Beijing Institute of Control Engineering: Beijing 100094, China)

Abstract: To measure the resistance torque exerted by the extravehicular low-frequency lashing cables on
the joint movement of the Chang’e-7 leaper in the extreme lunar environment, an in-situ method for measuring
rotational resistance torque within a temperature range of -195 C to 120 ‘C was proposed. A test device,
equipped with a drive system and a temperature control system, was designed. Rotational resistance torque
measurements, with and without lashing cables, were conducted at eight different temperature settings. The test
results show that due to the complexity of the multi-point lashing process between the rotating mating surface and
the cable, the effect of temperature on the resistance torque is non-linear, requiring tests across the entire
temperature range of interest. Additionally, at temperatures below -150 C, the torque generated by cable torsion
increases rapidly, necessitating careful attention. This research method holds practical implications for selecting
cables suitable for aerospace applications and for understanding the effects of temperature on the resistance
torque during joint rotation.

Keywords: extravehicular low-frequency lashing cables; extreme temperature range environment; rotational
resistance torque; in-situ testing; experimental verification
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Fig. 1 Schematic diagram of the rotational joint and lashing
cables
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Fig.2 Structure diagram of the resistance torque
measurement device

21 IREHEHLSNR RS

IR 5 MR R S8 FH T 2R3l 56 4 4% 3l I
MR HE AR M. %R g, 5K
RS U AL B B 2R A OK B ML IE Bz (] 3
FT7R) o ZGu b SR Al FATLASE 56 1 4 2 R b A7 3%
ZhM . R BT R LA 3, FOAE I B HL
i A i A [T B v HH L B A

T=9550xPxixa/n, (1)
o, P LTI, kW i A S L @

5 P 2R B n 9 B AL 3, o/min SHAE 1% S
St I AR 6 A 5 s i B 048, JFK Bt A%
B SN R o e T ) R 4 K
&, K RLm HARREARE o 5 4L 2 Ta] il 5 3k
TERE, IFXS IR IF AL TS U A5 AN DK B
MR F g 0 ) A P AT R R, DA/ NI R 22

HFEAL RS

K3 B R S

Fig. 3 Driving simulation and test system
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