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Table 1 Chemical composition of Cu-Mo-WC composites
(/%)
Composite Cu Mo WC LaCl;

(Cu-50Mo)-0.5%LaCl; Bal. 49.75 0 0.5

(Cu-50Mo)-5%WC-0.5%LaCl; Bal. 47.25 5 0.5
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Table 2 Comprehensive properties of Cu-Mo-WC

composites
. Hardness
e} 0 >
Composite pkgm™  yYIACS% HV/MPa
(Cu-50Mo)-0.5%LaCls 8320 29.4 950
(Cu-50M0)-5%WC-0.5%  ¢000 6.1 1130
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Fig.1 SEM images of the composites as SPS sintered: (a) (Cu-
50Mo)-0.5%LaCl; and (b) (Cu-50Mo)-5%WC-0.5%LaCl;
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Fig.2 Electrode mass changes of (Cu-50Mo)-0.5%LaCl;
composite ( DC 40 V)
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Fig.3 Electrode mass changes of (Cu-50Mo)-5%WC-0.5%-
LaCl; composite ( DC 40V)
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Fig.4 Anode surface morphologies of composites without and with WC addition: (a, b) (Cu-50Mo)-0.5%LaCl; and

(c, d) (Cu-50Mo)-5%WC-0.5%LaCls
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Fig.5 Cathode surface morphologies of composites without and with WC addition: (a, b) (Cu-50Mo)-0.5%LaCl; and

(c, d) (Cu-50Mo)-5%WC-0.5%LaCl;

(20 A) I AR Tl it B R 92, IR Tl ) fle Sk 5
AP (] e, 4d)s BmHT (40 A, 43
WC 1 ik Sk b R 25 S A= ik R o 0 452 o A, A Y ik 2> (1)
5¢v 5d)s
24 IERLEBEABENTL

6 2 2 FlRE IR I WC I & A AR 42 fil
H BHLBE R 1 R B At i 26 . AN 6 T LUE H, IR56
RERE, 2 B AR RE R i i BEL IR B 2 B AE 0.51
mQ (20 A). 033 mQ (30 A) 0.25mQ (40 A) Ay
AR VS IR AR I W C S5 i Sk 1) 42 flk v BEL 52 1) AN K
FE T FEL AT ) B, fi e B AR AR AR RS s 2 R —
SE I, BE LA IIE N, B ARL f e BEL S 28 9 A N
O PR A B AT LI G, BRORRE fE 3, K iE fE
AL, FEMLRIAED >R, WEEET
R REW /N TR IO, L b R U1, A
SRR o TR AR AR O, TR L f L BEL T o LS T 2%
IR A AR i Sk 1) e e L i R A 5 R 1Y) A% A A
5 g R 21T AgCuO fi Sk A4 R FRAFF 5T &5 SR — 2L

K17 2 2 BloRA IR I WC I A MR 5 2
TIBEERE R B ARt 2. I 7 ATRLE LR 40
V. HLUE 20 A BF, 2 B A AR AR T A8 A #8 HLA
Fasg, WRIVIHARMMIEIE, RIGHEIE TR
T, RRAEWREE B mGine 40 A B, 2 &
AMEHEEA R S R R AT HE MRS,
AR N, UM R P IR v e R . 50 4%
R, (Cu-50Mo0)-0.5%LaCl; & & #4 i 3k F) Bt K I 452
77749 0.040 N, B fi Sk THI AR (9 1 45 7 24 5.6x107° MPas
(Cu-50Mo0)-5%WC-0.5%LaCly & & 44 ki sk 1) f5 K4
FE 3109 0.075 N, P il Sk TR (45 0k 10.6x107°
MPa, J&4E 7 SIS B R& S, KB IN 5%WC
X i Sk (R A I8 AT AN IR 5, AR REAACJs 7 T AT 3R O
FEE AR IR

Bl 7a~Tc HIJE IR J7 28 A AR ARRL, T P& 7d F 4
N—HE IR E B, X5 Cu-Mo-WC B &5

0.6F a
G 40V/20 A
£ 0.5F
[
=
2 04t
2 40 V/30 A
% 03f
& 40V/40 A
E

0.1 1 1 1 1

0 2500 5000 7500 10000

0.6} b
G 40 V/20 A
E 05—
3
2 04t
z | 40V/30 A
I S — L
3 03r 40 VA0 A
= "N\“‘_‘_‘_HJ_.___,_.-——'—'—-
3 02}

0.1

0 2500 5000 7500 10000
Cycle, n

K6 ARESIMAGIN WC IS ERRE R H fk e BEL B 45 4 O B0
Atk

Fig.6  Contact resistance changes with operation times of
composites  without and with WC addition:

(a) (Cu-50Mo)-0.5%LaCl; and (b) (Cu-50Mo)-5%-

WC-0.5%LaCls
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Fig.7 Welding force with operation times of composites without and with WC addition: (a, b) (Cu-50Mo)-0.5%LaCl; and
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Electrical Contact Characteristics of Cu-Mo-WC Composites Prepared
by Spark Plasma Sintering Process

Tian Baohong, Cheng Xinle, Zhang Yi, Liu Yong

(Collaborative Innovation Center of Non-Ferrous Materials, Henan University of Science and Technology, Luoyang 471023, China)

Abstract: The (Cu-50Mo)-0.5%LaCl; and (Cu-50Mo)-5%WC-0.5%LaCl; composites were prepared by spark plasma sintering (SPS)
process. The density, the hardness, the electrical conductivity and microstructure of the composites were investigated. The electrical
contact test was carried out for both composites. The materials transfer direction and the anode, cathode mass change and the contact ends
total mass change of the composites were studied under the condition of different DC and resistance load. The morphologies after arc
erosion were investigated by scanning electronic microscopy (SEM). The electrical erosive characteristics of the composites were analyzed.
The results show that the composites prepared by SPS method have better comprehensive properties. The transfer mass increases with
increasing of electrical current. The contact surface of the composites presents the appearance characteristics with pores, molten pool and
pits after arc erosion test. The surface arc erosion characteristics become more obvious with increasing of current. The contact resistance
decreases with increasing of current when the voltage is constant. The contact resistance with the current changes has no obvious
fluctuation when the voltage and current are the same, while the welding force increases with increasing of current.

Key words: Cu-Mo-WC composite; arc erosion; material transfer; contact resistance; welding force
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