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Electrical properties and a comparison of W/Cu and WC/Cu contacts
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Four W/Cu system(60wtew-40wt3Cu, -0.1wtaNi, -0.5wt%Ni, -0.1wt3C) and four WC/Cu

system(60wtsWC-40wtaCu, —~0.1wt3Ni, -0.5wt3Ni, 0.1wt3C) electrical contacts were prepared

by a press-sinter-infiltration process to compare with their properties.

Hardness and electrical conductivity are proportional to the refractory metal(w or

WC) properties and showed the effect of additives .

changed by current level.

Arc erosion trend of switch test is

High currant test at 1kA showed a different crack formation

pattern and erosion mode between W/Cu system and WC/Cu system contacts,

I. 4 &

A7|7x} (Electrical Contact)2 switchingA] arc
7t Al W e FESE EETE IaRd Al 8%
ot Zmimgio] Acojor o} BT Y G A4
FHog BYopts HRE FYHcr Ueh A HF2
Uyt =HAR(Cu, AgSITCRE I Y T8 £TUSN
ZHAR MW, Cu, MoF)% UF2E Az AHgElY
%ok, Eyor3y (Powder Metallurgy)2 ©lE2I%
Hupmioz 0|8 gich. (1) HHIEH(Fig 1) &
A¥ete 2912 HEUER, &%, W, 49, 47, 83,
=], 7t3 § B a7t gor Addde A7l
o=gol gt EY HFAE SAY Rl Hig
standard’t $-3310 17t AME T 9l Agoltt.
(2) 3% arc P4olchd "tREY, 824 2°]%
AN ¥ IHE Eoh 4R Y22 e
AA modele] %= A3AYCl R7EC).

EAFINE BFASA M} R 2= e
40wty ERAE(Cu)o] 60wt ZEAAR(WH W) 2E
A 7R NIt C2 1.0wteols} IR

Fde puorRges Azl 4yttt AR ¥y
2 94 JlEgeige Alla Sy IHoE BANY
A arc TIEAYE AAY T 1 4E M2 A0
=t

MATERIAL  REQUIREMENTS

contact STRENGTH wvsica,
AROPERTIES PROPERTIES PROPERTIES

HIGH T‘(FM‘L
comoucTIvVITY

et e
RESIST WELCING “GH M.P

LOW 3RC s 8P
__E_EB_"L. HIGH ELEVATED. MIGH
Low i | TEmpERATURE ELECTRICAL
WMECHBNICAL | STRENGTH CONDLCTVITY

~EAR H

HGH 3000
LOW MATERIAL HaRDNESS WETTING
TRANSFER

UTTLE OR
NO ALLOYING

TUNGSTEN lCCPRER
RO (R

v ] MOLYBOENUM SANER
ETS TANTALGM |

MEX {URE
[TEEBACATION >4 |
\TECHMIQUE 1}

FiNaL e0ouc:

Fig L. 2719328 Yt 84 25

II. Yy
Qo] AHgE YL 60wtaWw-40wtaCu, -0.1Ni,

-0.5Ni, -0.1C% 4Z%9} 60wtawC-40wtsCu, -0.1Ni,



«0.5Ni, -0.1¢%] 45F 2% 8FFE YIS E
P.S.I{Press-Sinting-Infiltration Fig 2) ‘Yo%
e EL U

Fig 2. YuAz IHE
Table 18 Axof PAE 21g YERIZICE ofE Ayt
A70M HY2Y2A0E doj YAE THERolch

Table 1. Az ¥ 27

Powders - Cuddpm, WCEpM, Wpm

mixing ball mill 200rpm 2hrs

green compastion :ztor:/cm2

sinterirg o % 1250°C 2hrs

infiltration ofgd & 1150°C 90min

7 £& Rockwell B scale®, THEL 3IACSE Y=
conductivity meter® 2%t13ict. HEXYAY set
£ ASTMB667-809) =it Exisigitt,

Arc PRRAIHE AHF(300) 9T S F(5008,
1000A)YYSE o] AlYSCE ARR AlgyY
HAL AC1229V 30A, PFL.0 (A4 hl3xyl3mm,
R=7mm) 09127 chH FAYS KERIS] ¢apgdyH|(Fig 3
(a)) & °18%1°] (D)2 B 129 15~17cycley]
BFESTT A7ieto] Ayl of ARSHHE hlSx
L15mm, Re=7.5ma (et

fw

LVHC 5
TR

1 Shore cirorlt granrater

W 2 Srrerater entbag (eltingem % 3 A0}
2 Pk heeaker

Mttty eddieh

CIR: farpent: Hmiting rewctor

TWWLILEI ¢ Fowr voltar hivh cucemt. teanslonms
™ 1 Mmbliary elreult broskar

fiv 2 Sarien ceatatne

CT ¢ Carrem: teamformer

Tt 1 Teat Current. (Oscillogreee Y 2 "%}

(a)

W

o

o

( i
il !lli il
500A 1kA
{b)

Fig 3. Yd3 arc "tBAER2E(a) oPRI(b)

a

:

i

1

;

*x

I

MM} arci g BRI ZE S.EM ARoE
FAelgict.

111, AYER Y 3%
Table 2 Aol A U 712 SyAE Yerd

Aol olge WIYWBLE TS 249 2201

Table 2. A[YFES 71¥ &°594

N 2 glwn) sy | sngencs) | ysome |
1] sowcesocu 97.6 a.s .9
2 | eomc~a00u-0.1m0 97.5 1.5 9
31 eoNc4000-0.5M 98.4 2.0 ]
4 60WC-40Cu-0.1C 9.8 40.0 95
3 SOW-40Cu 97.9 55.0 86
6 | sowdocu-0.1 R 50.0 86
7 | eove400u-0.5u1 8.8 8.0 Iy
8 | sowdocu-0.1c 98.1 51,0 &




Uutmel APoz FUzYIM wAE =¥g0l A
FEE wooE AAMEE AhES 9% A RY
Bt 38 2

HHS BE+45YS AYche RYU2E AR HE
Y2 AAZHO| F2 point aspirityd] @2 I3
o% o|gojmct, (3)  Fig 49 YEid P& ©E
AEHYS woly wat weA Fel Akg & 4 At

mg

2
aidt
g|o
P O 60W - 40Cu
q A 60WC-40Cu
)
A .
i
-
; }
E3 .
m } }

I@—%§ 5 a 1 a

% o
o [e) ‘0

—t — + t t t y y
02 0406 08 1O 1.2 14 16 18 20
CONTACT FORCE KGf

Fig 4. Y&t Yo~z wa

Fig 5= 7Y% arcihed ¥a% 2otk arc
olpo] ZR0le Heoluixofelst Jgo] EHS] TUAEE
vaporization 31HA WASt= Ziez =9t}
2 e EAAuSyE|(Fig 6)olM
shgol e 0.1 YYE ASSET Yoo WeEo]
He wH 0.5 PYS ASSEE BT 3 HHE| 34
Ushbsd] ol FAXYH 7 PAS A Hes
A2t (4)

Switching %400

mg
20+
3
m
(2]
o
73 4
10t >
w
4] 8
6
'l L) L) T
CONTACTS

Fig 5. A& arc =t2®|3(308)

.
12

g BOWt%W-40wt”Cu

H

~OSN|
-olc

IMNLVHI4NIL IS
3
-]

o
=]

v
o

s R
2 4 6 8 10 12 14 18 18 20(xi000)
SWITCHING RUMBERS

Fig 6. Switchingd] W& 2Ei&24
A5 arc PFRAY(Fig 7)o M@ FouI) uprE]sL
A3 PHEEATE gl BRAEClE 43
9Jgt crack(Fig 8)3% W7t 7|go] WAeltct.

m
e e
300F _, ]
3 —-a 2 ;
E -0 3 ’
@ -% 4 ;P
3 = 8 Lt
200t 7o 3
- 8
(o]
(/2]
19
100 Gt =
T L] 1
2 4 6.
SWITCH NUMBER

Fig 7. H#&(1ka)

2 ot

arc 9tRE4
e e o

REFERENCES )

1. wilson., Trans A.I.E.E., Vol.74, P657,1955.

2, N.C.KOTHARI., Powder Metallurgy International,
Vol.l4, No.3, 1982,

3. R.Holm,, "Electric Contacts theory and Appli-
cation”, Springer-Verlag Berlin Heidelberg
New York, 1981

4. P.G.Slade, et al., J.Appl.Phys., Vol.47,No.8,
P3438, 1976.



