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A Study on Math Models for Hot Straightening Deformation Resistance
and Elastic Modulus of Steel Q345 Medium and Heavy Plate

Xie Kai', Cheng Xiaoru', Ren Yong', Zhan Shengli’ and Huang Dajun’
(1 College of Material Science and Metallurgical Engineering, Wuhan University of Science and Technology, Wuhan 430081 ;
2 Wuhan Iron and Steel Co Ltd, Wuhan 430083)

Abstract Based on theoretical formulae for medium and heavy plate straightening force and measured data in produc-
tion of steel Q345 22 ~40 mm plate straightening at 500 ~630 °C, taking undetermined coefficients in math models of de-
formation force and elastic modulus as optimized variables, minimum error of straightening force calculation as objective
function, the math models of deformation resistance and elastic modulus of steel Q345 medium and heavy plate during
straightening process is established by using simplex algorithm to optimized calculate the undetermined coefficients. It is ob-
tained that in straightening process of steel 345 medium and heavy plate at 500 ~ 630 °C, with increasing temperature
(T) the deformation resistance (o,) decreases: o, = —1080.1+4.8547 T -0.004 8115 T*; and with increasing tem-
perature ( T) the elastic modulus ( E') increases earlier and decreases later: E = ( -6.4807 x 10°) +2576.5 T -
2.3875 T°. Results show that the relative error between calculated and measured value is less than 5% .

Material Index Steel 0345, Medium and Heavy Plate, Hot Straightening, Deformation Resistance, Elastic Modulus
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Fig. 1 Schematics of pressure acting on straightening roller
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Table 2 Measured data of hot straightening of steel Q343
medium and heavy plate

) BE/ SEH/ RS RRE WE KB/ RE/
TS g kN

mm mm mm mm min
1 554.7 1766.8 21 2 22 108600 2000
2 550.3 17208 2 2 22 108600 2000
3 551.0 17160 21 2 2 108600 2000
4 564.8 16356 21 2 2 108600 2000
5 550.0 1700.0 21 2 22 108600 2000
6 519.2 259%6.0 22 P 24 137200 2080
7 500.7 2596.0 22 24 24 137200 2080
8 518.4 25984 22 24 24 137200 2080
9 517.0 26040 22 24 24 137200 2080
10 534.8 258.0 22 24 4 18600 2080
11 529 266.0 22 24 24 137200 2080
12 5140 269%.0 22 24 24 108600 2080
13 553.0 31504 24 25 25 12300 2430
14 551.0 2660.8 24 25 25 12300 2430
15 5050 1701.6 24 25 25 137200 1630
16 611.0 2688.0 39.4 40 40 68600 2000
17 608.0 2748.0 394 40 40 68 600 2000
18 629.1 26240 39.4 40 40 68600 2000
19 627.0 32000 39.3 40 40 68600 2000
20 619.7 372.0  39.0 40 40 68 600 2000
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Table 3 Comparison between theory-calculated value and
real measured value of straightening force of steel Q345 me-
dium and heavy plate

i BENEME  REMIRE AR
s MPa MPa %
1 3.53 3.53 0.23
2 3.44 3.56 -3.51
3 3.43 3.56 ~3.64
4 3.27 3.42 —4.41
5 3.40 3.56 ~4.84
6 5.19 5.26 Z1.35
7 5.19 5.24 ~0.91
8 5.20 5.26 -1.29
9 5.21 5.27 “1.13
10 5.16 5.17 ~0.24
1 5.35 5.25 1,91
12 5.39 5.27 2.26
13 6.26 5.51 12.02
14 5.28 5.53 ~4.75
15 3.40 3.43 -0.65
16 5.38 5.60 ~4.18
17 5.50 5.38 2.15
18 5.25 5.15 1.79
19 6.40 6.24 2.43
20 7.54 7.73 _2.44
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