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Mechanisms and Solutions of Liquid Lubricant Creep in

Space
Dai Qingwen, Huang Wei, Wang Xiaolei
(Nanjing University Of Aeronautics And Astronautics, NanJing 210016)

Abstract: Lubrication failure has becomed one of the main reasons that limits the lifetime of
mechanical system in space. Brief review of several methods in space lubrication is presented.
Analysis on the mechanisms of liquid lubricant creep is carried out. Some effective anti-creep
methods are introduced subsequently in this paper.
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X LR B MIEIE (creep) , PRI I Befb R, A2 A I3 VE M AN JE s 0,
X223 MBI AR, eIl RE e S TR R G, A A A DRRFAEIR I AL, SEBL
K Agdm, Al FEERRENT, Ao 2 WA T A T AL BRI R G eI %, 7
WA R e e il TR B AR 5T .

1 WHIEr= A AL E AR BT 5T

1.1 FEARICHIyLE

“Marangoni” IL%, WBEFAE N AW IRE” , X—WEIMGAE 19 2] hE K
FIPFE 258 Marangoni 1 W23 H PO AE — A BB (el 40, R R IR R R
TEAI R AR I BR L, 5K IR RETE I T — AN 425 | A8 A5 M v A6 28 W9 v o B AR B 1) |
C€Fs, M= ARSI . ST BT ER, Be 2O RGBS EIER R A
HR YA A R AR 2 A . Marangoni [R] ISR 25 HY 1 2 TR B B VE F 1 Wi 4 T &2 sl I VE 41 45
W, IR TR I AR A el 2 T AR A S

P B BRI, B AE A3 N AR IR ) R T RE RS . T IS 36 1 5K T (surface
tension), JEFRARIKIAZ T2 751 ANy i 7= AL v R E AT — Sk ik g .
FBK SRR A R, /N 53 RS TR AR A T v AT M, KRRk (surface
energy) &5 HESE AR AL BT AR 1K) B F R THNIN TR 1R &, TR E 2 TAX Tk 132
TIAIIE], AR A T RZ T 151 E R 4e NS, Sl 2 2 ARG o
AT R R A 0 AL TR R R IR, SRR . ¥ T AU R R
P e S EER TR I ARk, SETT S R RARIIIGEIC, K] 1 RS T LR S R I i e
Rl

Yoil Af= Yoil — Yplain ﬁf =Y ¥z Y2
ol — Yplain T T Y1 e
s 7
Plain wetting Fractionation induced creep

(Marangoni effect)
(a) (b)

Af=vy;—
radius of curvature =t~ cold Y1

T oo

Capillary wetting Thermal gradient induced creep
© K1 il‘ﬂ?%?ﬂ]ﬁ‘]ft%ﬂlﬂﬁ%ﬂ@m%[)”]
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%7 UL 1b WA [ RO R AP AR R, 4% S50 T Mg 11 9k 7 AN IR T sk 7
BORE, NI ST AR BT BN IFAE A BRI AT o

AR TBHING, BMHG B ENN, RARBARED RPN, Bk
AR ET AT B 2 KT A 3R 0 i 5 S A s BRI 5%, LI RO WA T 5K ANl 5|
A AR A BB O B Lc BRI TE T S B G h T- BB 5 o [ A T (10 3 1 A
B MM BN, TR A S I STRE AR, , - 2 i 15 1 i
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e DX TR DX TC RS 1 250k B e 28 1 E AR T,

1.2 EEHRKMERIA

AR PR Marangoni X it BT 7™ A= 32 AT DA i AN P B0 G A A A 31 A4 i I ) 22
Wl e Z okt U, 35— A BB G A B R A TR SR 1] . B )
A D DR VAR 2 THT 5K B A i P AR A4k, AR Tk T BA el o S A

c(M)=0,—0; - (T-T,) (1)
S W A RS
o,—0o(T)
= 2
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S, oy WRAMEREERNEL, o(T) RRHETRS, o RUHESHIE R
AT, T AR SRRIE, T, 5,

AR BT U B0 71 1L F 25X 572K

&m=;ifr 3

S, p WML, d R B MR T KE o) R IF AL %, AT
LTI L

585 A A E1 0 BT BRSSO e PTEA DL R A5
EREE

d4
tgiff = 4
DK

Wb, v NBIREEE, k AP HREL 4G A 30 4, ATRLIHEAGF] Marangoni &
;& M [20]:

t2 AT -
M = 2d|ff _ Ot AT d (5)
ttherm pU-K

Person il i FRAS HEARA 5T R W, 24 M>80 i, #4772 LL e AR iY H 8 3 5rE
7)), KA Maragoni Jizlh, 75 77 & AL e 2P,
1.3 BRICH KRR A

Kannel HHIR R M It 2R, T RIICH &2 BRI 2 ). B 2 2R
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