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Abstract: The microstructure and high temperature mechanical properties of as—cast and HIP-ed
multiphase NiA1-33.5Cr-0. 5Zr intermetallic alloy were investigated. The results indicates that the
magnitude of the eutectic cell of the HIP-ed alloy is at least the same as as-cast, but -Cr phase turn
out coarser and longer, the Ni2AlZr phase at the cell boundary is converted to Zr—rich phase. After
HIP-ed, the compressive yield stress is significantly increased. When the strain rate is 1.04x 107°
s~ 'at 1273K, the compressive yield stress has an approximate 50% increase and when the strain
rate is 1.04% 107%™ "and 5% 107 °s™ " at 1273K, the compressive yield stress has an approximate
100% increase. The curves of the true compressive stress—true strain between as—cast and HIP-ed
alloy at low strain rate are significant different. The behavior of high temperature deformation is fit—
ted successfully by power law and temperature—compensated power law. T EM observation indicates

that the high temperature deformation mechanism is controlled by subgrain formation.
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Fig. 1 Microstructures of as-east and
HIP-ed NiA1-33. 5Cr-0. 5Zr alloy
(a) Backscattered electron image of
the as-cast microstructure;

(b) Second electron image of the HIP—ed microstructure

2.2
2a, 2b NiA1-33.5Cr-0. 57r
1273k 1373K - 2¢, 2d
HIP , )
- HIP .
. 1273K, 1. 04x
107", 50% ;
, 1.04x 107%™ 5% 107°
s, 373K,
1273K ,
, : (1) ,
(2) HIP
) 1.04x 107%™ ",
. 1% 3%



NiAl=Cr( Zr) 17
’ ) ’ 1273K HIP ’ -
, 1373K , 3% ,
2 2 2 3 2
350 200
104107 51
1.od %103 501 104 10 -1
250 o 150
& Lodx10 51 s
= . ey
= 53105 g1 Z 100
2 150 £
@ 3
1E; = a0
[ 50 (&) [{1]
o 1 1 1 1 1 0 1 1 1 i 1
¢ 003 006 009 0.12 015 0 G002 004 006 008 010 0.12
True strain True strain
400 300
250 14 %1035
nm_‘ 300 104 = [0 5+
I L
E ‘ wlq 51 E 200 //—’ﬁ“
@2 200 k_,)__ > 150 |
@ S 3 10-5 -1 L N tetarts
2 @100 \\_/‘
& 100 - E | %1075yl
<) 0 )
) 1 1 1 o 1 1 1
0 0.03 0.06 0.09 012 ] 0.03 0.06 0.09 0.12
True strain True strain
2 NiAl1-33.5Cr-0. 5Zr -
Fig.2 The true compression stress—strain curves of NiAl-33. 5Cr-0. 5Zr alloy at various initial strain rates
(a) 1273K, as-east; (b) 1373K, as—cast; (¢) 1273K, HIP; (d) 1373K, HIP
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Table I Power-daw fitting of true compressive flow
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Fig.3 Comparison of true stress-strain rate behavior

of NiA1-33. 5Cr-0. 5Zr and NiAl based alloys
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Table 2 Temperature-compensated power-daw fitting of

true compressive flow stress-strain rate data for

NiA1-33.5Cr-0. 5Zr alloy

B/ /k]
Alloy T/K n ¢ r
s ! / mol

Cast NiA133.5Cr-0. 52 (1273 1373 0.0066 |5.32| 334 [0.93
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Fig.4 TEM micrograph of subgrain boundaries at 1273K and
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an initial strain rate of 1. 04x 10™*s™ 'to 18.4% strain
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