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o/(nm™)  13.885 13.588 13.736 13.690 13.787 14.244 14.063
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WIPRE (R 7c) BiR) , S EREE R, Kk
5 Ag FEARFN Au FERIGZALF 255 W A Cn A
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(1) TR B, 55T R AR 1 Rl 93 T A, B AN TR
PR, S 15 SR Ay 42 T RERS A, A O JBE 4852
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S 1 T EE I ) S 5 D) 26 A R R O B 4
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BlO B iz sl ] EE 5 ) 4 s B

1P 9 AT AN, 23V FH O e A i 2 T 4 ik

FR7 ) %) s Sk ROAE FH 0, BE 4 ) B9 B 3 i D ALl
YEMUTIZ8h )y My g3 &, MR4EE 10a) ~ 10b) #E S
[RFE TR e Sk 5 R B 482 0ok 782 v JRE 482 T 1 90 3
B4 J 114 Je I A PR 2 % 1] ] e iy D % f i A
dA
dA = RLd¢ (5)
K. R WBIHTE 42 L A BIAEE SR BE
BAEIE Sk AL AR dF
dF =8.dA (6)
K, 8, F 4 Ja T IR AR B
dF Wiz gh 7 a5t h
dF hing = dFcosd =8 RLcospdd (7)
XF dF i AN ) B /2 BUF IR SRAG AL 53 4
F

ploughing =

deplnllgl]illg = j; SSRLCOS¢d¢ = 55RL( 1 - Sind)l )
1

(8)
WE 10c) ftzs , BRI FE Sk 5 A 0] 1 325 1
R
dF' =6.dA (9)
K, 8, A UIRRE,
dF' Wssh 7 i ol
dF ... = dF'sing =6, RLsinddd (10)
X AF i N by B /2 B0 BRI R 1S 5625 43

Fadhesiun = JdFadhesiun = J’; BLRLSind)dd) = 6(~RLCOS¢)1
1

(1)

R HE 5 O AL 43 B RBE 5 4 T80, 400
IR Sk R 07 O AL 43 B RO 43
HERB S, 0P 8a) A SR 0 K 5 1
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a) RSB SREE b) A - A SRR E o HESBUHHREE
K10 BIFE - Pz sl g i 5 s

FEE RN INIE 11 PR, s RSk RARig R, 2
o MR O T kR AR Rt 3h
RESE N, e Sk 55 R B8 AR BERE R, BELASH S Sk o] i
B ELE R TR, S BUREE T AL S R
(7 R ke 5 R R 14 4 ik v R4 o, 2 42 1 BT D) 36
VRIS | S BB T BB i R

30 2 Au st s
AuRigs it 25.59

2235

Z 21.42 21.02

20.55

< 20 122 7

R

4

#

r

EF 10_

0
r=25a r=30a r=35a

skt

BT ARIRRSR AR Au SRR #5004t
3 # it
1) MU S EN, FEk  Cu JE R
HCG3 1, LA T O (3 6 36 0 0 4 2 3 g

152 DNER ANNISE e £ 1P R R A E N R 47
MR, Hesk 5 Cu ZEARIRZEAb T 2645 1 3k

SEH .

(1] BhE3C, Werrht,

B VBEENER, KRS Ag IR Au FEIRIGZ AL
FRE W R B 18 S B, BRI
2) MR NS, RSk Cu SRR &4
TR W SRS, LR E o P R K, 266 5 1 FH R R
AR o XY AR B KR, RSk 5 Cu JE A
Z (RIS 3 U s Ak T B TR M SRS BE R 1 BN
ARSI KRR W, Sk Cu SRR AL TR E
WIPRES , S FE SRR A TR EE R, $2 i 1 R
IR E A ARG B RO, RSk 5 Ag SRR
Au FEARGE 2 b F 76 35 W SRS 7 Uk il 1 5o
L Sk Bligi R, ek Bhigny i R RO R E A
TREESE AR, E— 25 (42 o T R o, DA TG 3 B50BE 482
K.
3) Hesk2BAR43 90 25a,30a Fl 354 I, R 3L 7E

Cu AR A R 0 5, R Sk 5 Ak 22 ] 1 30 4 i
S TEIFE SR, BB R 35q i, 2k 5 Cu
SRR S 2 WK, BIF ShR A B W s
Rl BR8N, Sk 5 Ag SRR Au B G
LA TG SR B RSk PRI K Bhrg sy
I, e Sk 5 3R 98 A TR B R, BELAS Sk 1) 1732 3

(B VE PGSR, SO 7 WAL 43 1K W]
T3k 55 JR A e fh v RRURE o, 2 N B V) A
R BRI IR S R,

Hit e, A5 2 AR SE ROLRRH B S R [T ] s AR AR, 2017, 37(2) : 88-99
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Molecular dynamics simulation on friction performance of collision
sliding contacts of soft metals in vibration environment
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Abstract; Soft metals are often used for space mechanism lubrication because of their low shear strength. In outer
space, the vibration of spatial mechanism will occur when there is a small disturbance due to the effects of micro-
gravity environment. Studies on the friction properties of soft metals in vibration environment could contribute to the
application of space lubrication materials. Taking a clearance joint as an example, the relative motion between the
shaft and the bearing is simplified to a sliding contact between a cylinder and two smooth contact bodies. A molecu-
lar dynamics model of the collision sliding contact between a rigid cylindrical indenter and an elastic substrate is es-
tablished. The effects of sliding velocity, collision velocity and indenter radius on the friction properties of soft met-
als are studied. The results show that the Ag substrate and Au substrate present strong adhesion to the Fe indenter.
The indenter and the substrate are always in a state of adhesive sliding contact. The larger the initial collision veloc-
ity of the indenter, the higher the friction force. The friction force shows great values as the sliding velocity increa-
ses. As the increase of indenter radius, the contact area is enlarged, which results in a high friction force. The
adhesion of the Cu substrate to the Fe indenter is weak, so the friction force shows a low value, and the friction per-

formance of Cu is the best, while the friction performance of Au is the worst.

Keywords: collision sliding contact; vibration environment; soft metal ; molecular dynamics simulation

SIEB. BT, Kk, TE, & HRIZHKLBUERNERERN 0 FH 7 FENT]. BT b AFFR, 2022,
40(6) : 1269-1277
QIANG Baobao, TONG Ruiting, YE Jun, et al. Molecular dynamics simulation on friction performance of collision sliding
contacts of soft metals in vibration environment/ J ]. Journal of Northwestern Polytechnical University, 2022, 40(6) : 1269-
1277 (in Chinese)

© 2022 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (hitp://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





