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Abstract: Accurate prediction of on-orbit maintenance time and timely delivery of maintenance support
resources are of great significance for improving the reliability of the space station. In view of the limitations of
existing on-orbit maintenance time prediction methods and the impact of microgravity on maintenance time, a
method for correction of predicting maintenance time of on-orbit repairable systems was proposed based on the
simulated microgravity experiment. By using a neutral buoyancy water tank to simulate the microgravity
environment, a disassembly task was carried out underwater and the time was recorded to obtain the reference
action time of each joint. The accuracy of the method was verified by comparison with the MOD method. Then,
taking account of other influencing factors in the space station, the reference action time standard of the space
station on-orbit maintanance was derived based on the data of the simulated experiments. The results may
provide a reference for the prediction of maintenance activity time and the maintenance-oriented design of the
space station.ion.

Keywords: on-orbit maintenance; microgravity; action time standard; water tank experiment; maintenance
time; MOD method
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Table 1 Space station maintenance missions
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Fig. 1 Decomposition of maintenance process
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Fig.2 Decomposition of maintenance actions in microgravity
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Table 2 Constrained action postures
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Fig. 3 Decomposition of maintenance tasks
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Table 3 Reference point for measurement of human body
moving parts

NS B L T e A

T TR

Fi TR

AR Jii %1

I et
3DTE T

A PG T B M B (9 = R RE g, TR g%
TRATHE R AN, HEEHUR RV &R
o B E R, IF B AE T 4EAE S I 5
TEAE N BIINEDS SIELER, TERSLI0 I e 2 J5
I AR R R IR B[], A e A 205 T2 )k 1 3
RSB 1]

222 FERTEA L

it P9 AR GEASAE I I B) L 5E 4R A5 N R KRS 3
RAWREE LK /iR 55 . o F 54
VE B R A, HANME S 34T Wk AT, SAS AT Ui
FEHIBIETE B GEABAT S5 T[] 7 SR BTttt ] 75
EIEAT L, B AT VR ML B 4RI I 1) 5 T B R S A
PASAEAE b 5 eI ) 1) B ME, AT PRI 2R
) 2 & T HAT B AE A B eV B ] 1 B AR, R

Nttt =t AT
T i=T (1)

Zmax{tl,tz, ot FEATAENR

Wb g NAZEABAT 55 TP 58 | TUYEAE B A (0 18 1]
m NEFIYEBAT S5 1 I AT SN AE B HG n N E I ZE
(EiliEz

T )N A BERT A2y N BT 3 2.

D). FE SRR Ay

t=s/v, 2)

S s R A BB OB 851 v 7
HYEAE N SOEREAS Bl K 2

DB MBI, YN AR ) T T 42
I, AT AR AR EE b A3k T A A PR o) 4 B
Iit] 7€ 28R [ 8 AF B4R, [RLL 5 BEA A4 1) 28 25 1
INfE) o BanZERE N AT RESe R 1) R RS B IR 4E 12 H bR
AL E, N 1A E S IR FFARDN T 4E12 H AR AL
B, BN B A E, AR RS
LRGBS . IXEAMA LA B
BRI ) T 4R E R SR . TR
AL ER S WL 4,



554 TR N 7 N A Y -

R4 WENTHEESEE

Table 4 Maintenance posture adjustment in microgravity
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Table 5 Types and angles of joint movements
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Table 7 Data analysis of action time in micrograrity
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Fig. 6 Scatterplot of time distribution of joints’ actions
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