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Stress rupture properties and fracture behavior of
Ni microalloyed W
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£ 27 AFY A7) 15mA W—0.2wt%Ni, 1417+ 30254 W—04wt%Ni, 1417F 22 # 9|
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Abstract Stress rupture properties and fracture behavior of Ni microalloyed W were studied using di-
rect load creep tester at 1000°C, 1100°C and 1200°C in H,. At the same grain size, 15um, the 100hr.
stress rupture strength of W—0.4wt%Ni was 23% higher than that of W—0.2wt%Ni due to the grain
growth during test. The minimum creep rate of W—0.2wt%Ni was decreased with an increase in initial
grain size. By increasing the Ni content of Ni microalloyed W, rupture time was increased owing to the
smaller number and size of cavity. All the specimens showed intergranular fracture by grain boundary

sliding and nucleation, growth and coalescence of cavities at grain boundary.
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Table 1. Particle size distribution of W powder.

Size(ym) 0~1 1~2 2~3 4~5
wt. % 42.7 410 114 1.7

Table 2. Chemical composition of W powder

Elements| O, | Fe |Co |Ca [Mg|Na| Si | Cr | Ni
pbm |2300110110110110110110}110;10
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Fig. 1 A typical creep curve of Ni microalloyed W

,ﬂ
e o2

A AUA Exz A4"E 7FH 41 H
ot MR 7]EFE] AP wat
£ 29 W¥o] dojittn A Fr).

3¢ 2% W—0.2wt%Ni, 1A13F 308 A2 A
%8 dd Ad AAE FEET Aol 4F
27} 10007, 1100°C, 1200°C & 453l
, BRI Zre Zrasgoh §8/3d A0
27 "stes —0.027, —0.013, —0.030.2 ¥
3| , 71 EFD W—-0.2wt%Ni, 14]
v AAA e g8/AdANtY 7] &7] HEE
~0.025, —0.014, —0.099} #AS AETE BY
k. 100717 €8 g 1000°C ol A 3.
5kg/mm?, 1100°C oA 3.1kg/mm?, 1200°C o} A
1.7kg/mm?o) A th. 127 AFAE J|ELRE
10047 28 g =8 ¢3¢ g F=

Z.
% 50% 45U S8 B Fre F7}

of
il

[o5

T C) i)
2 2

R
AR

L
L

100 ] Qo°C
o 1100°C
a 00°C
A
- \
)
) 1
w1
o SRV S SNIE R VT AN IR R TIT | B SN W a1
b 1 10 100 1000
Time (hr)

Fig. 2 Stress-Rupture life of W—0.2wt%Ni sin-
tered for 1hr 30min
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Fig. 3 Stress-Rupture life of W—0.2wt%Ni and W
—0.4wt%Ni with the same grain size at 1000C
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Fig. 6. The relationship between grain size and
testing time of W-0.2wt%Ni at 1000°C, 1100C
and 1200°C
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Fig. 8 SEM micrographs of the shape of the cavi-
ties for Ni microalloyed W
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Fig. 9 SEM micrographs of the cross-section of W
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