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Math Model for Deformation Resistance of Steel Q345B at Low
Temperature and Its Application in Straightening Process

Wang Zhenguo' , Ren Yong', Cheng Xiaoru', Zhan Shengli’ and Huang Dajun’

(1 College of Materials Science and Metallurgical Engineering, Wuhan University of Science and Technology, Wuhan 430081 ;

2 Wuhan Iron and Steel Corp Ltd, Wuhan 430083 )

Abstract The hot tensile test of ®10 mm x 30 mm cylinder specimen of low alloy steel Q345B with true strain 0. 15
and strain rate 0. 001 ~0. 1 s~ at 450 ~650 °C has been carried out by Gleeble-1500 thermal test machine. Results show
that with low strain rate at lower temperature the deformation resistance is at elastic-plastic deformation stage and its linear
section is longer, and as deformation is larger than 0. 06, the apparent plastic deformation of steel occurs and the change
rule of deformation resistance is basically similar to that at higher temperature. Based on test data the math model for de-
formation resistance of steel Q345B is established by using Origin software with multivariate nonlinear regression. The
straightening force of 9 rolls straightener for medium and heavy plate is calculated by using this model combined with

.33 .

straightening theoretical equation, the relative error of calculated results are 0. 01% ~6. 17% .
Material Index Hot Simulation, Low Temperature Deformation Resistance, Math Model, Straightening Force
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Table 1 Chemical composition of steel Q345B /%
C Si Mn P S Cu Al Als Ni Cr Ti Mo Vv Nb Ca B
0.15 0.33 £.35 0.021 0.024 0.04 0.02 0.018 0.0! 0.02 0.007 0.003 0.005 0.004 0.0002 0.0001
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Table 2 Regression coefficient of math model for deforma-
tion resistance of low carbon and low alloy steel Q345B

oy/MPa
18.35662 2.20823 1.6417

a, (2] a, ay . as g

0.45591 -0.39185 0.98354 44.664 48

(1), F Origin 4172 uAE LM R1IA |, 15 2| 5 A
BB ZFNE 2 iR,
R E RIS BUFE R .
o, =18.356 62exp(2.208 23 T+1.6417) x
* (0.45591 T-0.39] 85)
&£
(i5) x

[44. 664 48(£) - (44. 664 48—1)0L4

10

R AR R EON0. 963 5, AR S IR E R
U IRETE S% LI F [l 3 i B9 5 S0 00 45 4
7 HER R, vT LA AR AUUE 5 SC R () & B B
(E4).
2.4 HERBFENITE

350
300
250
200

150 f

S /MPa

0 0.02 0.04 0.06 0.08

0.10 0 0.02 0.04 0.06 0.08 0.10

L35

&4 Q345B WAL NEAME S LIGHZ ELES: (2)550 °C,0.001 s~';(b)600 C,0. 1 5!

Fig.4 Comparison between simulated value and measured value of deformation resistance of steel Q345B: (a) 550 °C; 0.001s"'; (h)
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Fig.5 Schematics of pressure acting on straightening roller

B EMEFAE L S MEEAT BRI, 15 R R
HEEMLNEYERF, REEEAE 0.01% ~
6.71% (= 3) , TS B+ AN ER I E
BMEHR, TRTXERSFELZTE,

£3 FENMNESIMEX L
Table 3 Comparison between calculated value and meas-
ured value of straightening force
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554.7 21 22 22 3 600.44 3533.6 1.8915
550.3 21 22 22 3624.19 3441.6 5.305
551 21 22 22 3 620.35 3432 5.488
564.8 21 22 22 3 490. 68 3271.2 6.71
550 21 22 22 3625.74 3400 6.64
519.2 22 24 24 5286.8 5192 1.826
500.7 22 24 24 5273.2 5192 1.564
518.4 22 24 24 5287.1 5196.8 1.738
517 22 24 24 5286.9 5208 1.515
534.8 22 24 24 5263.9 5160 2.014
522.9 22 24 24 5285.2 5352 1.248
514 22 24 24 5286.3 5392 1.96
611 3%9.4 40 40 5522.5 5376 2.725
608 39.4 40 40 5524.8 5 496 0.052
629. 1 39.4 40 40 5547.4 5248 5.705

627 39.4 40 40
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