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Abstract The effect of Ni-rich phase on the stress-rupture properties of Ni microalloyed W were stud-
ied using direct load creep tester at 1000°C, 1100°C, and 1200°C in H,. The stress rupture strength of
100hrs. of W-0.4wt% Ni was 43% higher at 1000°C and 35% higher at 1100°C than that of W-0.2wt%
Ni due to the larger initial grain size, the higher relative density and the higher grain growth during test.
That of W-0.8wt% Ni was 90% higher at 1000°C and 60% higher at 1100°C than that of W-0.2wt% Ni.
The activation energy of W-0.4wt% Ni for creep was 81.3 Kcal/mole. It was considered that creep de-
formation was controlled by the diffusion of W in the Ni rich phase between the grains and the deforma-
tion of grains. All of the specimens showed intergranular fracture by grain boundary cavitation and

growth of cavity throughout the entire spcimen cross-section.
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Table 1. (a) Particle size distribution of W
powder.
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Fig. 1 Configuration of tested specimen.
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Fig. 2 Microstructure of Ni microalloyed W sin-
tered for lhr. at 1400°C in H,( x 200)

(a) W-0.2wt% Ni (b) W-0.4wt% Ni

(c) W-0.8wt% Ni



272

Artg 0.1mm, AdAWZ 100A FA9
TEMA|Hoz ZAstgth. A}&£3 TEMS
JEOL-2000] 9 12, 7}& A k-2 200KVe] 3t

3. M&N ¥ DY

3-1. A|HEZR|

Oy 2+ Agd A8F 1A 84 AZ
A ANEzAANCZ a)e W-02wi% Ni,
b)e W-0.4wt% Ni c)& W-0.8wt% Nieo]t}.
A z2H 2% 55 2AFIUL, E4A A
o] Hrteko]l 0.2wt% oA 0.4wt% , 0.8wt% =
A o, 2FY AV a)el 13ume
2 b)e] 15um, c)¢] 20umo 8 Z7} 3H o
H, HolgdE(HALE/EEE) 95.3%0
A 97.0%, 973% o2 F7sAd. @44 &
9 F7R e, HAYAN EdEHH R
B MZE Nirichyo] B BolAx, o&
E3 ylaxdel #ite] FHaslo] s B
AR Yol AR w3, AAYH FAl(co-
alescence) 9} AARFF F g4 o4 A= 7]
ostdchae A E .

3—-2. 88 ot ME

29 32 1000°C, 4.5kg/mm’alA $¥
o A|gs W-2.0wt% Ni, W-0.4wt% Ni, W~
0.8wt% Nig) A=<l A= Fixolrt

Z+ A | FE 3i ZEE 49 #F H
2l gtk MEEL W-0.2wt% Nig) 4§ 5.
11% W-0.4wt% Nie] A ¢ 5.48%, W-0.8wt
% Nit 5.6%2 SAtslgm, daazke W-

0 IS TR S TN U YA T A Y T JON PO Y 00 NS T I TG Y B 3
° 20 40 (] B0
Time (hr)

Fig. 3 Creep curves for Ni microalloyed W at 1000
C and 4.5kg/mm?
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Fig. 4 Stress-Rupture life of W-0.4wt% Ni sin-
tered for 1hr.
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Fig. 5 Stress-Rupture life of W-0.8wt% Ni sin-
tered for 1hr.

o) guko] 0.2wt% Ni, 0.4wt% Nivcoh o
ol & Aolng, AFYZ Zx9 TA Zo
FUE Aoz A,

¥ 62 1000CAX ) W-04wt% Ni, W-
0.8wt% Niol H4¥Z2daE W-0.2wt% Nid¥
A#09 vm, F¢sle JeEbA Aol

100 © W-0.2wts Ni
& W-0.4wts Ni
O W-0.8wts Ni

= Test in progress

LLBLRARALI§

(=]

T T TTTTmy

—_

L LERLALLL)

Loaatseay (BRI Lo gl sttt

O.b'

—_

1 10
Time (hr)

100 1000

Fig. 6 Stress-Rupture life of Ni microalloyed W
tested at 1100°C.
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Fig. 7 Stress-Rupture life of Ni microalloyed W
tested at 11007T.
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