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ABSTRACT Mixed elematal powders of Ni, Al, Hf and B were ballmilled to reaction synthesize
NiAl/HfB, composite. The formation mechanism can be attributed to self propogating reaction induced
by mechanical collision. The microstructure and compressive properties of densified bulk prepared by
hot pressing and isostatically pressing have been investigated. The results show that the fine HfB,
reinforcing particles formed by in situ mode distributed mainly in matrix. The yield strength of
NiAl/HfB, composite is much stronger than that of NiAl, furthermore, it also possess good compressive
ductility at low temperature. The yield strength of NiAl/HfB; composite at high temperature is
dependent on strain rate. The stress exponent n as well as activity energy @Q calculated by standard
power law are much higher than NiAl and similar to NiAl composite with a higher volume fraction of
TiB2 dispersoids.
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Fig.1 XRD patterns of Ni-Al-Hf-B mixed powders at dif-

ferent milling times
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Fig.2 SEM{(a) and TEM(b) images for the Ni-Al-Hf-B
powders milled for 20 h
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Fig.3 XRD pattern of NiAl-10%HfB> composite after
HP and HIP treatment
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Fig.4 SEM (a) and TEM (b) images for the NiAl-
10%HfB2 composite
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Fig.5 Compressive yield stress as a function of temper-
ature for the NiAl-HfB2 composite
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Fig.6 Compressive stress—strain rate curves at 1000° for
the NiAl-HfB; composite under different strain

rates
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Table 1 Parameters in power-law fitting of true compressive flow stress—strain rate data for NiAl-

10%HfB2 composite and counterparts

Material 1000 C 1100 C
A n r A n r
NiAl-10%HfB> 2.35x 10723 8.99 0.997 2.38x10718 7.15 0.999
MA+HP4+HIP NiAl-TiB,[12 692.8 9 0.995 454.6 8.2 0.9997
Ni~48.3A1 at 1023 ‘¢ [13] 4.3x10"14 5.68 0.993
XD NiAl-20%TiB; at 1023 C [14] 5.08x 1034 8.30 0.975
¥ 2 NiAl-10%HB: E &R HARARAER 51 - A EREEE NI IR AR S8R
Table 2 Parameters in temperature compensated power law fitting of true compressive flow stress—
strain rate data for NiAl-10%H{B; composite and counterparts
Material Temp. range, C B,s™1 n @, kJ/mol R
NiAl-10%HfB, 1000—1100 1.44x10~4 7.74 398 0.983
MA4+HP-+HIP NiAl-TiB,[12] 1000—1100 20.8 8.7 635 0.99
Ni-48.3A1[13] 550—850 0.19 5.8 318.5 0.996
XDNiAl-20%TiB, ] 650—850 1.07x10~7 8.87 397.5 0.989
MFEFTEF] NiAl-10%HB, H &+ 1000 €% B

18 IE4R 00N 353 (n=8.99) 545 1, NiAl-20%TiB,
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1000—1100 TiREF R R BIEEE (Q=398 kJ/mol)
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20%TiB,["(Q=397.5 kI/mol) #8, {HHBEM/T
MA+HP+HIP NiAlTiB, &€ (Q=635 kJ/mol)!2],
X—HHATRERHTRAATNSEAS BN EEARF
(MA+HP+HIP NiAl-TiB,'? #1 NiAl-10%HiB, &
AR A RS B 5% 20% 1 5.6%), BIME
Bt R LR S R R R R LR, A SCE
FFTERITEIEE AR EFH 96%.
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