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Fig.1 Circuit diagram of arc erosion device

PUEF SRR AN B MR (B & 242 5 mm, BFRAL 42 1
mm)PERHM . RAIBAMAE T, BIRAE BRI J5E, ¥
AR [ i AE AR R 5, AEAR SR IE X IR FER HT,  BL A F
5 b R R AN R T I 4 i T v B R
T, 500 S50 5 BT o 75 B FH PR AR RD I 8 kv 11 L3
Ji s BHARLL 0.2 mm/min (#1340 5 22 12 22300 B AR R AE, B
2 [T BH W A 7] 2 2B A A TR B o o I RS 8. R
ADS1102CAL B A7 fiff 7~ % % K 48 LIl 2 1% (1) 1)
HLRIETE o AR SEHGAE KA BE AR B 45%~65%,
HEE 15~25 °C) FbAT, M/MAFEREAT 100 Xk
TSN . f R ISM-6490LV AL 414 1 S i s W
FORFE R AR B 3 .

2 HR5E

2.1 AEBRABESMBREREE

Bl 2 05 3 Bl L B 2 AR ORI RS A 1 X
SHEATI B . WP RT DU Y, BEEE R 3 R G
FELATS b 0 A0 ] A i UL R OB 7 AR A
XRD 45 RE W], FA GRS R RE o [ A 3 AR O K
RO B B R SR R A N, AR
e fRFr B S REAAAE, K RIE T E S MBI

AL o S R i e e . B 3 R 3 AP B R
MBI R . BT, B AR AOR
£ 5 DA SRR AN AR T WS, B MoS, R 4 &) b 73 Al
TER AR, HESMEAZ S, &A%
LB o 525 AR e [ A4 i 7] PR RORE RS AN T3] 2 BR
HUBER BE LA WS, FIT MoS, AR A7 88 725 5 9 i et
T HILOR R AR AL /N o

12 3 ML FE T G ARG 4G R K )
BRI )2 vEne. MR LUE th, #UkBedi ) 3 ME
GBI ARG S T 97%, R BIIX 3 R SR
HBEAT B M AL L o 3 ) AH N 2 BE (1) X3 2 |
HEEME AT WS, 1 MoS, [0k K~ 8] i 8.
AT A, ZAMEY WS, Rl MoS, IRk R~} 4
AN, B AR AR TR ) B e T TRAR R, LR,
H Cu-WS, Fll Cu-MoS, & & Ak} 1 AH X 25 B3I
Cu-WS, il Cu-MoS, & &M EHK T HLE REA 22 A K,
M Cu-G HEME SRR BT e, K&
R4 B — 2 1 R PERE, 11 WS, H1 MoS, 5L
PERRBE 25, T DAAE 4 8 A4 A B 23 BOM R 9 15 O F
Cu-G EAMEHN T BMEREZL T Cu-WS, M Cu-MoS,
HAEMEL. Cu-WS, Fl Cu-MoS, & & KHI A [ Al i

ACu
©G
ows,
v MoS,

Cu-MoS,

Cu-WS,

Intensity/a.u.

10 20 30 40 50 60 70 80 90 100
20/(°)

K2 s B SRR X AT
Fig.2 X-ray diffraction patterns of the Cu-based self-lubricating

composites

100" pm

K3 4k BT A RRL Y R SR
Fig.3 Microstructures of the Cu-based self-lubricating composites: (a) Cu-G, (b) Cu-WS,, and (c) Cu-MoS;
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Table 1 Physical and mechanical properties of Cu-based
self-lubricating composites
Relative  Electrical Brinell Bending
Composite  density/  resistivity/  hardness/  strength/
% x10°Q'm _ x10 MPa MPa

Cu-G 99.43 3.58 51.12 135.21
Cu-WS, 97.21 5.25 71.98 153.53
Cu-MoS, 97.16 5.22 72.76 151.56
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Fig.4 Arc current versus discharge time curves of the Cu-based self-lubricating composites: (a) Cu-G, (b) Cu-WS,, and (c) Cu-MoS;
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Fig.5 Relation between breakdown strength and breakdown number of the Cu-based self-lubricating composites:

(a) Cu-G, (b) Cu-WS,, and (c) Cu-MoS,



o561

B WIS G B S A AR UG e - 1821 »

ST 200V xs00 - s0pm

x50

_/I J—
X500°  50um

6 ML AT AR U T 2 b b X T 3

Fig.6 Morphologies for the erosion regions of the Cu-based self-lubricating composites after the first breakdown:

(a, a;) Cu-G, (b, b;) Cu-WS,, and (c, ¢;) Cu-MoS;
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Fig.7 Morphologies for the edge of erosion regions of the Cu-based self-lubricating composites after the first breakdown:

(a) Cu-G, (b) Cu-WS,, and (c¢) Cu-MoS;
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Fig.8 Morphologies for the erosion regions of the Cu-based self-lubricating composites after 100 times breakdown: (a) Cu-G,

(b) Cu-WS,, and (¢) Cu-MoS,
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Fig.9 EDX spectra for the erosion regions of the Cu-based self-
lubricating composites: (a), (b), and (c) correspond to the

white line surrounding area A, B and C in Fig.8
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Arc Erosion Properties of Cu-based Self-lubricating Composites

Qian Gang', Feng Yi', Huang Xiaochen', Zhang Jingcheng', Liu Wenhong', Zhang Xuebin', Cai Chengyu®
(1. Hefei University of Technology, Hefei 230009, China)
(2. Zhejiang Industry & Trade Vocational College, Wenzhou 325002, China)

Abstract: The arc erosion properties of Cu-30vol%gaphite, Cu-30vol%WS, and Cu-30vol%MoS, self-lubricating composites were
investigated. The results demonstrate that graphite cannot be melted and is mainly lost in the form of oxidation during the arc discharge
process because of its extremely high melting point. In contrast, WS, and MoS, are melted and even react with the Cu matrix due to the
high temperature caused by the arc discharge. Therefore, the arc erosion resistance of Cu-30vol%gaphite composite is better than that of
the Cu-30vol%WS; and Cu-30vol%MoS, composites. The main arc erosion mechanism of Cu-based self-lubricating composites is found
to be oxidation, melting, ejecting, internal chemical reaction and fatigue peeling.

Key words: Cu-based self-lubricating composites; graphite; WS,; MoS,; arc erosion
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