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Simulation and Parameter Optimization of Blanking Process for Thick Plate

WU Sheng-chao, WANG Tao, LIU Hua, LIU Bai-xuan, LIU Guang-hui

(Zhengzhou Research Institute of Mechanical Engineering, Zhengzhou 450001, China)

ABSTRACT: The paper aims to study influences of blanking clearance, fillet radius of punch and angle of beveled punch on
blanking quality and blanking force of thick plate and to select the reasonable combination of blanking process parameters. Nu-
merical simulation and orthogonal experiment design were combined. With the length of relative bright belt and the maximum
blanking force as evaluation indexes, the blanking process for 10 mm thick 60Si,Mn plate was numerically simulated, and the
process experiment was carried out in the end. Reasonable combination of process parameters was selected: blanking clearance
of 10%t, radius of 0.1 mm, beveled punch angle of 6°. Better cross-section quality and smaller blanking force were obtained
with the process parameter combination. The process experiment also verified the rationality of these process parameters. The
process parameters obtained by simulation are reasonable and the result is an important guidance for practical production in en-
terprises.
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Fig.1 Two-dimensional sketch of blanking part

2 ARTHEEZEIIKSH

21 FARTEBET

A T 2B A LA AT B 04 b 38 S5 e A
BUN by, AL TR R A BROTERL . JEAR

PEHR 60Si:Mn, 4 JEMA R E R I EA, A L5
FESCRHRIMARE, 5581, X Bk W 4358 40 204 7 SR )
feAifl, DGR B R rp R AR, SRR R,
% F] Normalized Cockcroft & Latham WiZ4vE N, Wiz
B 15y 3.881 121, HENT A BROGHE R LA 2,

JRL AR

M

B2 R oA RO
Fig.2 FEM of thick plate punching
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Fig.3 Simulation result of thick plate punching
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Fig.4 Variation trend of blanking force
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Tab.1 Factors and levels

2 K
1 2 3
P E] B 7%t 10%t¢ 13%t¢
FYAR ] 1 [R] £ 2442/mm 0 0.1 0.2
w1 (°) 2 4 6
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Tab.2 Experimental result

TS RETEh
wwn PP e e
I o (o) Sl

1 7%t 0 2 63.5 104
2 T%t 0.1 4 65.0 95
3 7%t 0.2 6 67.0 90
4 10%t¢ 0 4 70.0 88
5 10%t¢ 0.1 6 71.0 80
6 10%t¢ 0.2 2 72.5 102
7 13%t¢ 0 6 61.0 78
8 13%:¢ 0.1 2 62.5 95
9 13%¢ 0.2 4 63.5 83
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Tab.3 Range analysis of orthogonal experiment results
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Fig.5 Influences of each factor on target
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