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Arc erosion behaviors of CaW70 electrical
contact materials adding LaBg

CHEN Juan, WANG Xian-hui, CHENG Jun, YANG Xiao-hong, ZOU Jun-tao

(School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: CuW70 alloys with different contents of LaBsaddition were prepared by powder metallurgy and infiltrating
method, and the effects of LaB4 content on microstructure, densification, hardness, electrical conductivity and electrical
breakdown properties were investigated. The results show that with increase of LaBg addition, the hardness increases
sharply and then decreases slowly, the CuW70 alloy with 2%LaBg (mass fraction) has the maximum hardness value of
212 HB, while the electrical conductivity increases and then decreases slightly. The vacuum electrical breakdown
experimental results show that, with the increase of LaBgaddition, the breakdown strength increases sharply and then
decreases when the LaBg content is above 2%. The chopping current decreases and then increases slowly, whereas, the
arc life presents an increasing trend. In the range of the experiments, CuW70 alloy with 2% LaB¢ has an optimal arc
erosion resistance, and the breakdown strength, chopping current and arc life are 1.25x10° V/m, 2.62 A and 15.67 ms,
respectively.
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Fig. 1 Circuit diagram of vacuum breakdown

1-10kV CZ

H 2% L RO J5 e N 3 AR R B A,
HAAN 3 mm [FEFIRREE W B, SN
5.0X 107 Pa IRFEAT HL o 28 5256 o T 11 RS P 38 6 P A
[ E U 8 kV IR B L, [ B AR BL 0.2 mm/min
PR EHAT B, B2 Rl g e B BRI A 2k KB
ol 5 W ) 1) 2 W ok DA ok 2 B B 1S4 B i Hi
SRIE, JEH Tektronix TDS—2014 o %% Hi I AUR I 2810
S T, IR ESE Y. ERE LR, W 50
N . A Image Pro Plus 6.0 ARG FHE WA
BE 43 I AT ok o DO AR R BT vR R, R
OXFORD JSM~-6700 4714 HL A B 3 {00 12 hge ik
TESR B AT RAL A3 HT o

2 ZFERE5iHe

2.1 LaBgBIiRHNF CuW70 & & 4HLERIS N

Kl 2(a)~(d) BT 2 2R 0 0+ 1% 2% 3% LaBg
1) CuW70 &4 A, Hh KA aX s Wi
W, BEXEONEE Ca M, R EERIE/NER
LaBgo

T G A ML AN N LaBg ) CuW70 &40 %
(534, %t LaBs &84 1%0K CuW70 &48HT T 1H
A, AR RWE 3 Fros. Bl 3@l LaBg
TN 1% CuW70 A &M EMAZR, K 3(b)~(d)7r
W4 La. Cu fil W 7 CuW70 &4 Ak, mlLd
THAEMEH, K 3@ KA G W AT, X
N5 Cutll, BABKIE/INEURLA LaBg Ao

PLEZESREN, 41/NME LaBg kL 1 80 A e W
HRMAFF Cu M. HREF LaBs S i3, w
WOk ROJ AN, Cu AR 3 A0 S 44

22 LaB, 22X CuW70 EE&HZE . SHEEMNEE
AL
% 1 Y ARlE LaBg & CuW70 &4 %



5525 B 11 W) Mk 48, 55 WS LaBe X CaW70 filt PRk IR AT 4 3149

h B BT gl AR

2 ISINANF LaBg 51 CaW70 & < 2121
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Table 1 Relative density, hardness and electrical conductivity

of CuW70 alloys with different LaB¢ contents

LaBg Relative  Hardness, Electrical conductivity

content/%  density/% HB (IACS)/%
0 98.7 179 46.3
1 97.0 197 46.2
2 96.2 212 44.2
3 93.5 198 41.1
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Table 2 Electrical breakdown results of CuW70 alloys with

different LaBg4 contents

LaBg Breakdown Chopping Arc
content/%  strength/(1 08V-m71) current/A  duration/ms
0 0.72 3.31 13.37
1 0.95 2.82 14.66
2 1.52 2.62 15.67
3 1.08 2.54 15.48

A BRI T 73.9%H1 15.8%.
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Table 3 Theoretical coefficient of thermal conductivity of

CuW70 alloys with different LaBg contents

Coefficient of thermal

LaBg content/%
conductivity/(W-cm K ™")
0 175.0
1 170.8
2 166.8
3 162.9
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Fig. 4 Low magnification ((a)—(d)) and high magnification ((a’)—(d")) SEM images of CuW70 alloy with different LaB4 contents
after vacuum breakdown 50 times: (a), (a") Without LaBg; (b), (b") 1% LaBg; (c), (c') 2% LaBg; (d), (d") 3% LaBg
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Table 4 Erosion area and pit depth of CuW?70 alloys with

different LaBg4 contents after vacuum breakdown 50 times

LaBg content/% Erosion area/mmn1® Pit depth/um
0 441 21.21
1 6.52 17.04
2 10.04 13.21
3 15.38 14.44
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Fig. 5 Erosion morphology ((a), (b)) and EDS pattern ((a"), (b")) of CuW70 alloys with different LaBg contents after first vacuum

breakdown: (a), (a") 1% LaBg, (b), (b") 2% LaB,
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