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Tensile Behavior of a Shgle Crystal Ni-Base
Superalloy-atD ifferent Tem peratures

YU Hui-chen; L I'Ying, L.ICheng, L IHia-tong, WU Xue-ren
(Beijing Institute of A-eronauticalM aterials, Beijing 100095, China)

Abstract: The tensile behavior at-different tenperaturesof a single crystal N i-base superal-
loy was studied It was found that tenperature and the crystal orientation has notable effect on
the elastic propertiesof the alloy, and the elastic modulusof the alloy can be defined w ith a single
variable,w hich is the three-dimensional crystal orientation paran eter of the pecmen M oreover,
the yield strength and the tensile strength of the alloy depend deeply on temperature and the
crystal orientation index, the yield strength of [111] orientation is higher than that of [001] at
room temperature, and [111] show s the lowest yield strength at high tenperature

Key words aeroace propulsion system; single crystal N i-base superalloy;
crystal orientation; elasticmodulus yield strength; tensile strength
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Fig 4 The Young smodulusof the alloy at different
2 tamperature and orientation

Fig 2 Tensile stressstrain curve of the alloy
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Table 1l The orientation calcultation of pecimens

/() Eep/
[hkl]
/ 001 113 012 011 133 111 112 GPa
LL4 1 26 27 [01100] 134
20 T36 25 20 3 [89 90 100] 330
T87 19 4 9 [11 99 100] 235
T67 16.5 4 10 [8 93 100] 228
LL2 6 21 20 [3 10 100] 101
TO4 17.8 1 12.5 [2 98 100] 193
760  T64 17 1 11.5 [2 98 100] 180
T73 15 4 10.3 [6 90 100] 189
T15 21 1 18 [96 99 100] 223
(1) ,su 2(Su- Si- S44/2) , 760 ,
, 3
] , 6
E e, 400
® RT
' 30p & 760°C
2 300
2 g 250 L =
Table 2 Coefficients-n Y'oung smodulus equations ;:j 200 |
-1 1 = 150 +
/ S1/GPa 2(Su- Swp- Su/2) /GPa
100 F
RT 0. 007 49 - 0.013 23 50l
760 0. 009 92 - 0.017 59 0 Ly
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|8 E/GPa
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0008 = 760°C Fig 6 The relationship betw een experimental value
& ’ and calculation one of Young’ smodulus
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Fig 7 0.2% Proof stressand tensile strength at different temperature
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