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ABSTRACT The densification of the compacts of Co+32%Cr+20%W+1.5%C, Co+32%Cr+20%W+3.0%C
and Co+32%Cr+20%W+4.5%C sintered under H, gas or vacuum was investigated. The effect of V and B addition
on the densification was also investigated. The densification of these compacts werc always incomplete regardless
of sintering atmosphere, temperature and time. The amounts of oxygen and carbon in compacts sintered in H, for
3.6ks at 1523K werc 0.105~0.160 mass% and 0.33~0.89 mass%, respectively. And those in vacuum were 0.028
~0.032% and 0.957—4.08%, respectively. Relative density(Ds) of Co+29%Cr+17%W+3.0%C compact con-
taining 6%V and Co+32%Cr+20%W+2.97%C compact containing 0.03%B were 99 and 100%, respectively, in-
dicating complete densification by solid phase sintering. Vickers hardness of sintered compacts containing 6%V or
0.03%B were 632 and 568, showing 50~60% increase in comparison to those without V or B. These results can
be explained in terms of oxidation/reduction of oxides and equilibrium pressure of CO in isolated pore, instead of
presence of lignid formation and grain boundary separation from pores due to large grain growth.
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Fig. 1. Effects of the sintering temperature (Ts) on
the relative density (Ds) of Stellite sintered compact,
Sintering astmosphere is H, gas (dewpoint, 213 K) and
sintering time(ts) is 3.6 ks.

Fig. 2. Typical microstructures of Co-32%Cr-20%W-1.5%C, Co-32%Cr-20%W-3.0%C and Co-32%Cr-20%W-4.5

% C compacts sintered at 1523 K for 3.6ks in H..
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Fig. 5. Effects of the sintering temperature (I's) on the
relative density (Ds) of Stellite vacuum-sintered com-
pact.

Fig. 4. Typical microstructures of Co-32%Cr-20%W-1.5%C, Co0-32%Cr-20%W-3.0%C and Co0-32%Cr-20%W-4.5

% C compacts sintered at 1523 K for 28.8ks in H..
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Fig. 6. Typical microstructures of Co-32%Cr-20%W-1.5%C, C0-32%Cr-20%W-3.0%C and Co0-32%Cr-20% W-4.5

% C compacts sintered at 1473 K for 3.6 ks in vacnum.

e
=
(=]

Relative density of
sintered compact (Ds / %)
3
N,
O
O
i

T T T T T T
Vacuum
F T=1473K g

8
>
5

[0 Co-GehCr20RW-1 5%G | o
[ :Co-32%Cr-20%W-3.0%C

~
(=]

10 20 a0
Sintering time (ts / ks)

o

Fig. 7. Effects of sintering time (ts) on the relative den-
sity (Ds) of sintered compact in vacunom.
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Fig. 8. Typical microstructures of Co-32%Cr-20%W-1.5%C, C0-32%Cr-20%W-3.0%C and Co-32% Cr-20%W-4.5

%C compacts sintered at 1473 K for 28.8 ks in vacuum.
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Fig. 10 Effect of additional V powder content on the microstructures of Co-(28. 5~32)%Cr-(16 5~20)%W-3.0%C
compacts sintered at 1523 K for 7.2 ks in vacuum.
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Table 2. Micro-Vickers hardness (1 kg) of additional
V or B specimens sintered in vacuum

Co-Cr-W-3.0%C-V, Vacuum, 1523 Kx7.2 ks

Vaddi- 0%V 2%V 4%V 6%V %V
tion (32%Cr+ (31%Cr+ (30%Cr+ (29%Cr+ (28.5%Cr+
(mass%) 20%W) 19%W) 18%W) 17%W) 16.5%W)

Hard- 378 327 523 632 699
ness
Co-32%Cr-20%W-C-B, Vacuum, 1523 Kx7.2 ks
B addi- 0%B 0.005%B 0.01%B 0.03%B 0.06%B
tion  (3%C) (R.995%C) (2.99%C) (2.97%C) (2.94%C)

Hard- 378 463 559 568 575
ness
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chek ZHREE -2 QP e ARERE A4l VAL
go] BH7}EF B} By) Wfelzhar st 1
231, 23 A 7|AA FA-& F3le 2F A0 &
&3 AR A9 6%VAZT &4 A F 0.03%BA
b 27 A0 giere 27} 2,67, 2.57%3 5] A
A whA e Sl A o F AUTHE 1),

ohe-& 71AE 54 Gr1e dfe 2 v)F s Ax
2 243le] ¥ 20 vk A9 AL
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69902 Jehdar, 2449 13-t 43 0.03%
B, 0.06%BA 7} A A oA Zhzt 568, 5752 vyelyt
t}h. o] & Al =AM sl AMRELL Qe AR
stellite(98 M2)¢] gt 650" B} BE7} 244 2 6%
V A7t 22 AL A 2o, AR Ax
o] giate] 7| et

.8 E

ghpako] AT ohE 3252 Co+32%Cr+20%W+
1.5%C, Co+32%Cr+20%W+3.0%C, Co+32%Cr+20%
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35 24 B AS AUHEAE 2AeLT, AU
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71817 @ 2R A B3] 50~60% Z7)5)sic).
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