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Statistical analysis of mechanical behavior of
nickle base directionally solidified superalloy

GUO Yurrqgiang, ZHANG Keshi, GENG Xiao-liang, LIU Qin
(School of Mechanics, Civil Engineering and Architecture,

Northwestern Polytechnical University, Xi an 710072, China )

Abstract: Directionally solidified superalloy s elastic constants were analyzed by employing statistical and random
sampling methods. The results show that the coefficient of variation of elastic constants is fairly large because speci-
men has very few grains, which proves that the transverse elastic properties of directionally solidified superalloy
present considerably scattered and satisfy normal distribution. The statistical analysis should be employed to de-

scribe directionally solidified superalloy s mechanical behavior.
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Fig.3 Grains shape and orientation distribution of cross section
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Table 1 Calculated computations result of

elastic contants along [ 001]

Item Vi1 iz E3/ GPa
Columnar grain  0.410 000 0.410000 127. 000
DZ125 specimen  0.410 002 0.410 007 127. 000
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Table 2 Statistical analysis of elastic constants from 80 random specimens

Ttem Y2 s E1/GPa Vi V3 E2/ GPa Vi Via E3/ GPa

Minimum 0.132  0.450  148.720  0.145  0.454  152.945  0.392  0.386  130.100

Average 0.262  0.514  169.148  0.229  0.527  173.196  0.406  0.407  133.480

M aximum 0.382  0.583  193.590  0.327  0.591  195.365  0.422  0.423  137.050
Standard deviation 0.054  0.027 8.482 0.040  0.027 8.913 0.006  0.007 1.432
Experiment value |8l 0.260 — 176.5 0. 260 — 176.5 0.410  0.410 127.0
Coefficient of variation /%  20.61  5.25 5.01 17.47  5.12 5.15 1.48 1.72 1.07
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Fig.4 Statistical analysis of material constants
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