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Table 2 Parameters a and InB under different true strains

& a InB
0.05 126.278 35.620
0.1 114.849 35.569
0.15 118.920 35.653
0.2 126.396 35.634
0.25 134.851 35.524
0.3 143.320 35.367
0.35 152.792 35.187
0.4 163.193 34.989
0.45 174.621 34.766
0.5 187.103 34.515
0.55 200.769 34.222
0.6 216.068 33.865
0.65 234.065 33.391
0.7 254.028 32.797
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Fig.7 The 6th order polynomial fitting curves for the relationship
between material parameters «, InB and true strain e:
(@) a-¢ and (b) InB-¢
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Table 4 Parameters n and InB’ at different true strains

& n InB’
0.05 2.800 38.164
0.1 2.773 38.459
0.15 2.801 38.543
0.2 2.793 38.525
0.25 2.755 38.484
0.3 2.709 38.438
0.35 2.664 38.392
0.4 2.621 38.344
0.45 2.576 38.293
0.5 2.527 38.239
0.55 2.470 38.183
0.6 2.404 38.123
0.65 2.323 38.055

0.7 2.229 37.985

2.9
2.8¢
2.7¢
261
< 25¢
24+
231
221

21 L L L L L L L
0.0 01 02 03 04 05 06 0.7 0.8

e n a
6th order polynomial fit

38.6
385+
38.4+

. 38.3f

s

e

— 382
381
38.0r
37.9 .

00 01 02 03 04 05 0.6 0.7 08
&

e InB' b
6th order polynomial fit

K9 MEZH n M InB'5ENAZAZKRRK 6 REZWAME
it 2k

Fig.9 The 6th order polynomial fitting curves for the relationship
between material parameters n, InB’ and true strains:
(@) n-¢ and (b) InB"-¢
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Table 5 Coefficients in Eq.(17) and Eq.(18)

n InB’
Co 2.916 do 37.470
C1 -4.238 ds 19.629
C2 48.019 dz -135.548
C3 -239.163 ds 457.021
Cq 558.688 ds -831.524
Cs -622.045 ds 775.578
Cs 265.123 ds -291.272
o= %arcsinh{exp[ln('glD (T)) n B'(g)]} (19)
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~F[36-37]:
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Strain-Compensated Physical Constitutive Relation of Laves Phase NbCr,/Nb
Dual-phase Alloy

Zhang Kaiming, Lu Shigiang, Jiangfeng Jiancong, Wang Kelu, Deng Liping
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The Laves phase NbCr,/Nb dual-phase alloy has the potential of a new high-temperature structural material due to its excellent
high-temperature mechanical properties. It is known that the flow stress constitutive relationship reveals the hot deformation behavior of an
alloy. In this research, the strain-compensated physical constitutive relationship of Laves phase NbCr,/Nb dual-phase alloy with
consideration of the effect of deformation temperature on the Young’s modulus and self-diffusion coefficient of the alloy was explored for
the first time based on its isothermal constant strain rate compression experiment data at temperature of 1000-1200 <C and strain rate of
0.001-0.1 s The results show that the correlation coefficient (R) and the average absolute relative error (AARE) of the
strain-compensated physical constitutive relationship based on the creep index n=5 are 0.974 and 59.3%, respectively, indicating that this
physical constitutive model is not accurate in characterizing the flow stress behavior of the alloy. Whereas the R and the AARE of the
strain-compensated physical constitutive relationship based on the variable of creep index n are 0.984 and 10.6%, respectively, showing
that this physical constitutive model can satisfactorily characterize the flow stress behavior of the alloy and the flow stress prediction
accuracy of the physical constitutive model is higher than the traditional Arrhenius constitutive model.

Key words: Laves phase NbCr,/Nb dual-phase alloy; strain compensation physical constitutive model; creep index; self-diffusion

coefficient; Young’s modulus
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