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Abstract Cu-W composites containing 20wt.% W were fabricated by hot pressing. Hot pressing was carried out at
temperatures ranging from 800 to 1000°C under pressures of 15MPa or 30MPa for 30min and 60min. This process gave

composites of higher density, higher hardness and higher wear resistance than the conventional sintering processes.
However, the microstructure of Cu- W composites under pressure of 15MPa revealed there was an inhomogeneous dis-

tribution of W, segregation of W in some area. These undesirable results are attributed to the immiscibility of W in Cu

and the pressure effect on sintering.
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Fig. 1. Temperature-time- pressure diagrams for hot- pressing.
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Fig. 2. A schematic illustration of hot pressing.

Heater

ower Die(Graphite)

Graphite Moid

Z2AAE (F) o8, Cudde -326 meshd] HAAAF
(F) & AHgsigdct, Culdst 20wt.% &} WEdg ¢4
rotating mixing jproll4 100rpmo.2 121759t £¢3}
don], ¢ Eg 489 y¥o = 3087 ¥ A Y
g Foll GEAE 10 Torr] AFEA7IANM 27 19 ¥
Aee}l Zo] 800~1000C e AZALEE 7t Ast At
474 $245EE 20C/minel, £2%# 42k 30, 60
Bod #sledct. =8 20042 hot pressing®] EA%E 9}
7ro] E=& graphite® A48z, = WE3 A|HA}e)
o] BN& £X%3& carbon foil& Atglste] o} A|Fx}e]
whe-g sy oy, =9 AAIYY (50MPa) Hell 4 7}
otsted skt 2o do) o F-2 urE e W3}
7) $13+e Si0, Edg A9 ol Y& bmmAE =X 3}
gom, 2AX7FL 3084 6087 FAFIH e, &
AZHZ) 15, 30MPa ] ko2 7t LA WY
9] 7)F22E festnh. 2% 19 FARNAM 228U H
& 7he o 2722 % 30T olANH ZIshEle, AARAL
oA 15, 30MPac] A& 3 7t A= e, 22+
x| A7ro] ZaHH 71t FAEIIA Frafel A48 whA
Wrts & wrxstodch. =8, 24M7)F e ot 5HE
283 w4 57) YA WsRE A|EAkA ] FA 7}
10mmeolAte] Pl =% sgich. AZH HYA= dutst
of XAFAEA B Fetav| A FAAAEe]Ho R
AzA e FAstgon, olesddre dE o8 F
Hyo B 274H 9 WEE FAsoer, 2FAx &
A7HeE EA3Hch

WetrAde 28 39 &34 strAE7E A48y

Pressure
Roter

Base Metal

/
7 \

Fig. 3. A schematic illustration of wear test principle.
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Fig. 4. XRD patterns of the hot- pressed Cu- W composite at dif-
ferent temperature.
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Sintering conditions

hot-press conditions(temp., time, pressure)
1 Solid-state Sintering 2 ! Liquid-phase Sintering

3:800T, 30min, 15MPa 4 : 800, 30min, 30MPa
5:1000T, 30min, 15MPa 6 : 1000T, 30min, 30MPa
7 1000, 60min, 15MPa 8 : 1000T, 60min, 30MPa

Fig. 5.The density of the bulk Cu-W compostie prepared by
hot pressing.
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sintering conditions

1: 800 °C, 15MPa, 30min 2 : 800 °C, 30MPa, 60min
3 : 1000°C, 15MPa, 30min 4 : 1000°C, 30MPa, 30min
5 : 1000°C, 30MPa, 60min
Fig. 6. Variation of electrical conductivity of Cu- W alloys.
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Sintering conditions

hot-press conditions(temp., time, pressure)
A : Solid-state Sintering
C 1 BOOT, 30min, 15MPa
E : 1000T, 30min, 15MPa
G 1 1000C, H0min, 3I0MPa

B : Liquid-phase sintering
D : 800T, 30min, 30MPa
F ! 1000, 60min, 15MPa

Fig. 7. The micor-hardness of the sintered Cu-W.
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Fig. 8. Optical micrographs of the sintered Cu-20wt.% W (tungsten : black, copper : light)
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(1) Hot Pressing Condition :
800°C under 15MPa for 30min

(3) 800°C under 30MPa for 30min

(4) 800°C under 30MPa for 30min

Fig. 9. SEM micrographs of the hot- pressed Cu-20wt.% W at 800C
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Fig. 10. Specific wear of the sintered Cu~20wt.% W composites.
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