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Gleeble- 1500D , 1123~ 1273K, 0. 01 ~
581, N 45 Zener-H ollomon
: VA s 336. 0kJ/ mol; , Z
AGp= 0 1269(InZ)*— 6 8262(InZ)+ 93 873 s , 2~

20J/ mol
; ; Zener H ollomon ;
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Abstract: In order to research on correlative functions of peak stress and deformation stored energy
with Zener-Hollomon parameter, the elevated temperature tensile test of 45 steel was carried out at
Gleeble-1500D therm al mechanical simulator, in the range of deformation temperature 1123-1273K

and initial strain rate @ OF5s .

And a hyperbolic sine model was also introduced. The results ind+
cate that the hyperbolic sine relationship can satisfactorily describe the correlation between peak stress
and Zener Hollomon parameter with the activation energy of 336 0kJ/ mol, while the constitutive rela
tionship of deformation stored energy with ZenerHollomon parameter can be represented by an equa
tion of AGp= 0 1269(1InZ)* - 6 8262(InZ) + 93 873. Furthermore, the value of deformation stored
energy increases with the decreasing of deformation temperature as well as the increasing of strainrate
and fluctuates within the range of 2-20J/ mol
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Fig 2 The elevated temperature tensile curves for 45 steel at variable deformation

tem peratures and initial strain rates
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Table 1 Peak stress and its instantaneous strain rate under different deformation conditions
T/K s ! g,/ 5! 0,/ MPa T/K RS g,/s! 0,/ MPa
0.01 0. 00997 122. 06 0.01 0. 00928 81.83
0.1 0. 0921 143. 62 0.1 0. 0899 107.75
1123 1223
1 0. 868 187.90 1 0. 851 139. 39
5 4.352 217.48 5 4.012 168. 00
0.01 0. 00998 103. 45 0.01 0. 00947 71.59
0.1 0. 0893 125.39 0.1 0. 0904 94. 18
1173 1273
1 0. 843 162. 16 1 0. 865 114.75
5 4. 138 192. 19 5 4. 151 148. 49
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Fig. 8 Deformation stored energy of 45 steel as

a function of Z parameter
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