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Optimization on 135° Orthosis Bending and Springback of
Q345 Steel Plate Based on Contrast Test
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(School of Materials Science & Engineering, Hefei University of Technology, Hefei 230009, China)

ABSTRACT: This paper explored more effective bending method targeting at the problem of complex process and unstable
results by the compensating method for calculation of the free springback. This paper adopted the comparison test using
Pearson related coefficients and the gray system theory. The test took the Q345 steel of 16 mm thickness as the research
subject to obtain the correlation coefficient of the processing parameters to the springback angle, taking punch radius, friction
coefficient and rectification as the variables and springback angle and maximum forming force as the objective functions. The
FEM simulation was used to verify the optimized parameter combination. The springback control effect by the orthosis method
was much better than that by the free bending mold. The FEM verification showed the design and the die trial with the opti-
mized processing parameters can improve the forming quality and had significant guidance for practical production.
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Fig. 1 Free bending
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Fig.2 The finite element model of free bending
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Table 1 Simulated results of free bending

S TZ2% VLSS

w8 Blf EEEE OB/ EIEMA O

T /mm FEC (mm-s™)  /(°) ¥ 4i/N
1 16 0.1 5 1.4712 72 480
2 16 0.2 2.5 1.2771 74 510
3 16 0.3 1 1.3828 77 790
4 20 0.3 2.5 2.0492 72 580
5 20 0.1 1 1.8318 75 800
6 20 0.2 5 2.0146 75 770
7 24 0.2 1 2.2415 74 040
8 24 0.3 5 2.4639 73 840
9 24 0.1 2.5 2.0839 76 650
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Fig. 3 Internal stress state of metal bending
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Fig. 4 The bending stress distribution of free bending
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Fig. 6 Stress distribution by orthosis bending
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Table 2 Simulation results of orthosis method

S T2BH (EEDERE S

e 5 £ T JEE 1% BB KRR

TV am e WM /() AN
1 20 2 0.1  0.0125 94051
2 20 3.5 0.2 0.0307 108 633
3 20 5 0.3  0.0227 116 169
4 16 2 0.3  -0.0682 89010
5 16 3.5 0.1 -0.0068 108 082
6 16 5 0.2 0.0082 114597
7 12 2 0.2 -0.0591 69373
8 12 3.5 0.3  -0.0342 109 354
9 12 5 0.1 -0.0159 113917
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Table 3 The calculation results of Pearson related pa-

rameters

S EDELE S ILRER F RN AT
A [l 3 £ 0.938 0.180 0.189
g NNV 0.02 0.057 0.423
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Table 4 The objective functions of the grey correlation

coefficient
A 3 ey
P

g L 9 L
1 0.7534 1 0.9183 0.7355
2 1 0.5669 0.7857 0.6833
3 0.8487 0.3333 0. 8468 0. 6667
4 0.4345 0.9632 0. 6667 0.7754
5 0.5168 0. 4445 1 0.6827
6 0.4458 0. 4467 0.9932 0. 6680
7 0.3809 0.6303 0.6836 1
8 0.3333 0.6610 0.7724 0. 6850
9 0.4238 0.3893 0.8812 0.6672
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Table 5 Grey relational grade of objective functions

LR ENEEE R IEET S
1 0.4134 0.4383
2 0.3672 0.3917
3 0.3783 0.2955
4 0.3605 0.3494
5 0. 4206 0.2403
6 0.4153 0.2231
7 0.4109 0.2528
8 0.3643 0.2485
9 0.3871 0.2032
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