ERVE R
201442 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 42 No. 2
Feb. 2014

TEHE. 0253-374X(2014)02-0292-06

DOI: 10. 3969/j. issn. 0253-374x. 2014. 02. 020

TZHBEERENHREREIZEITFEIE A

(ERRF FPRRLE 5 TREYEE, HIK 400044)

FE . $OHRENRG R BIE R 18 Dynaform $4F11E
LRI EBATR TESE T RIE L, R A BP (back
propagation) #2242 T E 2805 Bl B i 2 17l 1 9 4
KE NTHESHNTIE SRR, TRERERN, TZH
PRI fit 0% EL S b S B AR b s BTG ) i B, IR R L PR 42 77 B
ARG H4E FEM.

XKW wETZ; TZAHRE; BEER; BP H&ME; |

AL

FhE S, TG386. 1; TP391. 9 NEiREE. A

Application of Process Phase Diagrams to
Design in Stamping Processes of Auto Inner
Panels

XIA Yufeng,
Xianhong

CHEN Banghue, YANG Jianbing, YANG

(College of Materials Science and Engineering, Chongqing University,
Chongqing 400044, China)

Abstract: According to the forming characteristic of the auto
inner panels, Dynaform software and orthogonal method were
applied to simulating the forming process with different
process parameters. BP neural network was used to establish
a network relationship between process parameters and
forming defects. Finally, the proper parameter ranges were
obtained. The experimental results indicate that process phase
diagram can reflect the process of sheet metal stamping
accurately, which is efficient to the actual production.

Key words: stamping process; process phase diagram;

numerical simulation; BP neural network; auto inner panel
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Fig.4 Numerical simulation model
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Fig.5 Numerical simulation results
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Tab.2 Level of process variables in the stamping of the

auto inner panels
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rebound design variables
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Tab.3 Results of numerical simulation for the auto

inner panels

} TYBkK PR
5 Cmmns wees 5 7./
t A B/ mm v mm
1 24 0 0.044 4 0.146 2 2.229
2 24 10 0.032 8 0.146 9 1. 945
3 24 20 0.020 5 0.151 5 1. 879
4 24 30 0.004 7 0.156 9 1. 701
5 34 0 0.053 4 0.141 9 1. 629
6 34 10 0.047 6 0,143 5 1.974
7 34 20 0.025 8 0.144 9 1. 843
8 34 30 0.010 8 0.150 5 1. 597
9 44 0 0.084 3 0.1307 1. 507
10 44 10 0.063 4 0,102 8 1.474
11 44 20 0.015 4 0.094 5 1. 347
12 44 30 0.002 4 0.048 2 1. 256
13 54 0 0.140 0 0.129 4 1. 207
14 54 10 0.130 7 0,100 4 1. 148
15 54 20 0.122 6 0,113 2 1.133
16 54 30 0.110 6 0.117 7 1. 033
17 41 23 0.012 3 0,049 7 1.471
18 44 18 0.021 0 0,098 8 1. 442
19 47 13 0.040 4 0.115 3 1.523
20 50 8 0. 090 0.100 5 1. 587
21 51 3 0.114 3 0,120 7 1. 381
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Fig.7 The model of BP neural network
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Fig.8 Training error curve of BP neural network
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Fig.10 Process phase diagram for the stamping of

the auto inner panel
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Tab.4 Comparison of numerical simulation, network

forecast and experiment after optimization
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stamping of the auto panels
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