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Abstract: To obtain the flow stress of large size angle steel during high temperature deformation, the high temperature uniaxial compres-
sion experiment of V-Nb microalloying Q420B angle steel with large size were conducted with the deformation temperature of 750—1100 C

and the strain rate of 0. 01-30 s’

on a Gleeble-3500 thermal simulation experiment machine. The results show that under the certain ex-
perimental conditions, the high temperature flow stress of the experimental steel increases exponentially with the increasing of deformation
temperature, and the high temperature flow stress of the experimental steel increases in a power function with the increasing of strain rate.
As the strain amount increases, and the high temperature flow stress of the experimental steel first increases and then gradually reaches
stability. Based on the relationship between high temperature flow stress and deformation temperature, strain rate and strain, a high tem-
perature flow stress constitutive equation for V-Nb microalloying experimental steel was constructed. The calculated values have good fit-
ting accuracy with the measured values, which proves that it can be used to calculate the rolling force in the actual production.

Key words: V-Nb microalloying; Q420B angle steel with large size; thermal deformation; deformation resistance; high temperature uni-

axial compression experiment
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Table 1 Chemical compositions of V-Nb microalloying
Q420B steel ( %, mass fraction)

C Mn Si Als \Y Nb S P Fe

0.16 1.40 0.36 0.022 0.04 0.02 0.009 0.020 #x&
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Table 2 High temperature flow stress values of experimental

steel under different deformation conditions at true
strain of 0.4 (MPa)

AS TR E R AN S o

/¢ £=0.1s"" &=1s" £=10s"  £=30s""
750 174. 869 214.292 245.268 264. 481
800 165. 459 188. 292 216. 339 227. 008
850 138.951 157.472 201.913 218. 484
900 118. 066 143. 191 184. 631 203. 033
950 92.590 117.157 144. 809 156. 858
1000 74. 459 106. 202 133.238 152. 596
1050 56.213 98.753 117. 309 141. 585
1100 50.787 78. 449 98.525 128. 831
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Fig. 2 Relationship curves between true stress and deformation

temperature for experimental steel at true strain of 0. 4
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Table 3 Values of Ino for experimental steel under different

deformation temperatures at true strain of 0. 4

TIEE  In(o/MPa)
17C £=0.1s"" &=1s" £=10s"  £=30s"
750 5.164 5.367 5.502 5.578
800 5.109 5.238 5.377 5.425
850 4.934 5.059 5.308 5.387
900 4.771 4.964 5.218 5.313
950 4.528 4.764 4.975 5.055
1000 4.310 4. 665 4.892 5.028
1050 4.029 4.593 4.765 4,953
1100 3.928 4.362 4.590 4.858
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Fig. 3 Relationship curves between Ino and deformation temperature T at
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Table 4 High temperature flow stress values of experimental steel under different deformation conditions at
true strain of 0.4 (MPa)

RN ST o

o 750 C 800 C 850 C 900 C 950 C 1000 C 1050 C 1100 C
0.1 174. 869 165. 459 138.951 118. 066 92. 590 74. 459 56.213 50. 787
1 214.292 188.292 157. 472 143. 191 117. 157 106. 202 98.753 78. 449
10 245.268 216. 339 201.913 184. 631 144. 809 133.238 117.309 98.525
30 264. 481 227.008 218.484 203.033 156. 858 152. 596 141. 585 128. 831
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Fig. 4 Relationship curves between high temperature flow stress of
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Table 5 Values of Ino and Ing under different deformation temperatures at true strain of 0. 4
) In(o/MPa)
In(&/s7")
750 C 800 C 850 C 900 C 950 C 1000 C 1050 C 1100 C
-2.303 5. 164 5.109 4.934 4.771 4.528 4.310 4.029 3.928
0. 000 5.367 5.238 5. 059 4.964 4.764 4. 665 4.593 4.362
2.303 5.502 5.377 5.308 5.218 4.975 4.892 4.765 4.590
3.401 5.578 5.425 5.387 5.313 5. 055 5.028 4.953 4.859
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Fig. 5 Relationship curves between Ino and Ing under different

deformation temperatures
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Table 6 Regression coefficients in high temperature flow

stress constitutive model of experimental steel
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Fig. 6 Comparison between calculated and experimental values of high temperature flow stress for experimental steel
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