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Fig. 1 XRD pattern of W-Cu composite powders
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Fig. 2 SEM image(a) and EDS analysis((b), (c)) of W-Cu
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R 1 BPHELERS T ZHI% K W-30Cu fil kAP EHR P fE
Table 1 Properties of W-30Cu electrical contact material by

hot extrusion and infiltration process

Preparation method Density/ Hardness, Conductivity/

(grem?) HB %(IACS)
Infiltration process!'®) 13.80 175 42
Hot extrusion 14.18 224 44
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Fig. 3 SEM(a) and TEM(b) images of W-30Cu contact

material
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Fig. 4 Mass change of W-30Cu contact material
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Fig. 5 Three dimensional topographies of W-30Cu alloy contact material: (a) Anode, operation times of 1000; (b) Cathode,
operation times of 1000; (c) Anode, operation times of 2000; (d) Cathode, operation times of 2000; (¢) Anode, operation times of

5000; (f) Cathode, operation times of 5000
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Fig. 6 XRD patterns of W-30Cu contact material before(a) and after(b) arc erosion
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Fig. 7 Arc erosion morphologies of W-30Cu contact material: (a) Anode, low magnification; (b) Detailed analysis of signed area of

Fig. 7(a); (c) Cathode, low magnification; (d) Detailed analysis of signed area of Fig. 7(c)
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Table 2 EDS analysis of W-30Cu contact material 55 BHAR Aok Sk SR T FESRAH LE,  BHAR 2 T & 4 DX T A i 2%
Area  Mass fraction/% Mole fraction/% R, Cu FEm, B W KPR X2RA Cu
Sample. e T A WLV, 55 B
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Fig. 8 SEM images of rich Cu sample at

5000 operation times: (a) Pits of anode, low
magnification; (b) Skeleton of Cu, detailed
analysis of signed area of Fig. 8(a); (c) Cu
drops of cathode; (d) Cu spreading area of

cathode; (¢) Cu spreading area
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Fig. 9 SEM images of rich W sample at
operation times of 5000: (a) W skeleton, low
magnification; (b) W skeleton, detailed
analysis of signed area of Fig. 9(a); (c) WO,,
low magnification; (d) WO,, detailed analysis

of signed area of Fig. 9(c); (e) W droplets



26 4555 1 1)

Ji %, FF: W-30Cu ARl bE R} ECAL PR AAT o 133

RHPTE “mER MG mEAE R R AR RE S K
(IR T, R AE WL A Sk R THRKE B R kLl
BRI M BT 10(a)). 384T —Fh AL Ay ok 2 7Y
LI E 10(b)), X FRFLIAE K AEAE Cu Hi e 2
L1, HE 10y E H, 7= A 28 FLI R b T7 R #S 75
HXZ, AEHRIHER R Cu sekAESN, #lsk®
[ B R — 2 Cu #AL)E, MRS T Cu il
JEIF,  dbit s L AL . RGBS h
PR, 7RG L SN )RS (Thermal stress crack,
TSC). 7% 7RG ™ AL I PR Ay st r (1) L 7 B s 44
THL R IS AR st 2 T T AL, 20 2 KR ETR A S
XL SO RROE BRI RL S U A R RE R 4%,
Bl 10(a) 1 2LGCHN Ay B (1) 75 7RG, 23 7RG R
AEAEBARS o FAN ) RS ful Sk AL i 52 52 B3I YA 4
IAE I TE B o 28K H R RE F A T Sk R T
PRV T2 2K, 77 A2 B s RaIRR 4 1) & B #50
I A TEEURIN, il SkAPRE e v E0 8 48 3 BN
JEL LR ) AR A I 7 o 3K R B AN A2 4 7K
55 [ S AT 45 Ty 5 R Al kAR B 55, i RIX
Tk s W e TS MR AR S I R T, s R
PN H G, N S LT LU AL AR S
AR LA A A fid SRk ] A 5k B AL SR B,
]l 10(b) 2L B S RN )RS0, HIE 10(b) 1T

UER], JLEARGy 4T IUA 2L 2 0], FLIH
JE A7 O S PR A R YA IR 8 o o 2 e R
AR JEN sz 48, UK S SR, e R Ak e 5 52
BRI By QL T (IS NN I NAa =% I E 338

HERAR S5 K (LB 10(d)) A& — 28 41 /N ik (1) 58 48
M, B AAE B 1 o SR 25 R4 PR RORE 1) W
O S b, Cu B AL IMHPRIES ™ A1 i
BUEFEHIER T, Bk R M R Rl , B
WEETE R, W OBURLARZE W R, [FIFESs DL ROE
AR, R PR IE A HTIS B B/ INRIORE SRR A R
280k 22 R LI ), S0RE R SR 1T T I B TR T 300
223 W-30Cu fit 3k Ht g4 ped A rp e o FH A2 b

B 11 sk W-30Cu fiil kb b s o 75 vh 1
Py fu b BHL BB A B AR A A . I 11 RN, H
AR5 14 ) W-30Cu fidt S ARH 4 fnk i BELAR /)N
T 0.60~0.73 mQ Z[A], 1K R A 7R He i B rh B Rk
TARLFI) Cu MZELEH, A HHEHRAG. BEERIER
RN, BB PG, XY W-30Cu filisk A4
BHEHLIEI/E R N R 2 R s WA Cu 1A,
A3l S AR R A, FRAbrBBEAR R, 3R 2 B
T3 M AT SN Sk R WA AEAE W R Cu (R4 . SCHR[21]
TR W-Cu il Sk 3 B2 U2 05 R A7 7E AL
R FRIVES PR S TS, DRI Ay 4 1 Bt — Rk A AR

B 10 W-30Cu fili sk i rEAR MR AT TS5

Fig. 10 Erosion characteristic morphologies of W-30Cu contact: (a) Pores and cavitation cracks; (b) Pores and TSC; (c) Coral-like

structure; (d) Coral-like structure, detailed analysis of signed area of Fig. 10(c)
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Electrical contact behavior of W-30Cu contact material under
direct current condition
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WEI Shi-zhong®, ZHANG Guo-shang"?, XU Liu-jie*

(1. School of Material Science and Engineering, Henan University of Science and Technology, Luoyang 471023, China;
2. Henan Engineering Research Center for Wear of Materials,
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Abstract: The W-30Cu electrical contact material was fabricated by cold isostatic pressing process, vacuum sintering and
hot extrusion with W-30Cu nanocomposite powder that was prepared by hydrothermal-coreduction method. The relative
density can reach 98.82%, the hardness is up to 224HB and conductivity is 44%IACS. In order to search the
transformation mechanism of W-30Cu electrical contact material, some contact tests were carried out through JF04C
electrical material testing system. Scanning electron microscopy (SEM), energy dispersive spectrometer (EDS) were
employed to observe the microstructure and element distribution in contact surface after arc erosion. The results show
that the direct current (DC) arc causes the transferring of anode material and depositing on the cathode surface; the
transfer of materials leads to the existing of rich W region and rich Cu region, as well as the generating of the special
morphology of pores, cracks and coral-like structure. The W-30Cu electrical contact material has small contact resistance
in the range of 0.60—0.73 mQ, which shows better performance under DC condition.

Key words: hydrothermal method; W-30Cu electrical contact material; direct current arc; arc erosion
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