98

12 2
JOURNAL OF NETSHAPE FORMING ENGINEERING 2020 3

&')}

MR BRIFAERBERITANS FHDFEY

wER ', RKiF!, Bk, KIMHE?, AR, AR’
L. 610041 2. 710049

it

RAETRFAHT AR E 4R 0 BAERAT A . Fr ik B M@ o K8 4R 6 BB B A,
Xﬂ‘ﬁ*ﬁmﬁﬂ%ﬁ]éﬁ: N BAHIEBABRINEAT, RETRRRDERE ., BIHIEH . MR THRES
SBEABEBAT A . R WA BAL B SRR Z R E Sk B 6935 m (50, 100, 200 m/s ), Ak R ERER TG
M AR HIEB GG R (4,8, 16 nm ), AR KRG RT3 % B £ & £ )BHAT#%; A SPERAT 693 X (40,
80nN), RIKAEBHRRREIKR, LABAZHBRTES, &b ERRNESI®RE, BaHEH. 5
BEART, B0 NHRRG R EERZT BT 0 h AL B4R R ERIT A AN R £5F .

ERER; TEAL kK@M, NI
DOI: 10.3969/j.issn.1674-6457.2020.02.016
TG146.1 A 1674-6457(2020)02-0098-06

Abrasive and Wear of Nano Single Crystal Copper: a Molecular
Dynamics Simulation

ZHANG Hong-liang', WU Bing-jie', YANG Long-long?, ZHANG Ya-nan®, SUN Kun?, FANG Liang®

(1. Nuclear Power Institute of China, Chengdu 610041, China; 2. Xi'an Jiaotong University, Xi'an 710049, China)

ABSTRACT: The paper aims to study the effects of different parameters on the abrasive wear of nano single crystal copper. By
constructing the friction and wear model of nano single crystal copper, different sliding speed, different sliding distance and dif-
ferent external load were applied to the abrasive particles to study the abrasive wear behavior of nano single crystal copper under
different sliding speed, sliding distance and external load. It was found that with the increase of the sliding speed (50, 100, 200
m/s) between the abrasive and the single crystal copper substrate, the internal defects of the copper substrate were reduced. The
atoms removed by the substrate increased with the increase of sliding distance (4, 8, 16 nm). Moreover, the atoms mainly con-
centrated on the front end of the abrasive. As the external load increased (40, 80 nN), both the maximum depth of defects in the
matrix and the number of amorphous atoms on the surface increased. Under different sliding speed, sliding distance and external
load, there are obvious differences in the abrasive wear behavior of nano single crystal copper, mainly including the internal de-
fects of the matrix and the amorphous atoms on the surface.
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Tab.1 Molecular dynamics parameters of single crystal copper abrasive wear
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Fig.2 Surface morphology of single crystal copper matrix at different sliding speeds when the sliding length is
16 nm and the load is 40 nN
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Fig.5 Dislocation defect depth of single crystal copper matrix
at different sliding speeds and loads
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