LA A A D Fot Ha4M
88) JOURNAL OF NETSHAPE FORMING ENGINEERING 2014 407 H

B Bl S 4R #Y v e I 23 o BB 43 A

ok, iR, sKiEM, RikE
(LRI A IR F, AJIE 230601)

WE: Bty MRAFEEHRAATERBILR AW L EHABEAHZHFEA, Fik KT
AER B MR R T8 AR T A AR @R AL L ey A & kit VAR PR T4 A #4 AUTOFORM
H G S E b ERG S ARAT T AL, ARIEARE DL R (R TGALFRE MAR S 5 B A AT
BERYSEEARR T EARAAT TR, ER THAREMFRRAEFA 17.3% , /£ SPCE
(1=0.8 mm) M FUR#E F2ATCEAN(18.7% ), AR T MM LA F e 8545 T HL R, R T 45 R 13 %)
TRRKE, &# CAE 7 AL BTN AR B A2 P A LGB A T E A3, 45 S A%t
I, HFHACERA TR FERAST F2THEREZRGRL T,

KA AT E MR BAEAERL, TEANL; R

DOI: 10.3969/j. issn. 1674-6457.2014. 04. 007

FESES . TG386 MEKARIRED: A MEHS: 1674-6457(2014)04-0036-05

Design and Forming Analysis of the Stamping Process
for Front Panel Part of Automobile

HAN Yong—zhi, XU Ying—qiang, ZHANG Hai-zhou, YU Bing—ding
(Anhui Jianghuai Automobile Co. , Ltd. , Hefei 230601, China)

ABSTRACT : Objective Aiming at solving the problems of automobile panel such as complicated deformation during stam-
ping process and uncertainty of forming technical parameters. Methods This paper analyzed the forming process of the front
panel part of automobile, and discussed the surface design of complex drawing die. The stamping forming process of a front
panel part was numerically simulated based on the finite element software AUTOFORM. According to the simulation results
(the forming limit diagram, flow distribution and material thinning rate) , the drawing surface and the process parameters
were modified and optimized. Results The maximum thinning rate of the part material was 17. 3% , within the security
range of SPCE (¢1=0.8 mm) material thinning rate (18.7% ), and the defects in the forming process were eliminated
which largely improved the forming results. Conclusion CAE simulation could predict the defects existing in the forming
process of parts, optimize the process parameters, and guide the die design. When the optimized results were applied to
practical production, the eligible drawing parts were obtained.
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Fig. 1 Sketch of front panel part
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Fig. 2 Diagram of exceed contour and trimming
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Fig. 3 Diagram of process digital model
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Table 1 Mechanical properties of the material

Jett e LA bER /N Barlat—Lian EORLTIE JEET) S R AL
o /MPa E/GPa o’ HHm o,/MPa To Tas T9o
167.9 210 0.3 207.7 1.87 1.3 2.14

ANBCRE FL A T 1) RO 1] - O 4% 1) S M R ACE B
{E[n—mo

2.2 ARTEE

A BRITCEAI N 4 Frs  AER FEIREA5 0 |
RS s 30 P 3 Ay M A R S B B SR AL
single action, [ 38 I A% B 40 R B0 4, B[] 20 R
15 BRI IR ) B0 Bk 6., AURER JH 45 1) 5
ARARHL i Sy AR G R Ay

o, =k( en)+zp)"

Ak SR R E B (k>0) 5n A EELL
o, Ny TR e 0y FTIBYERIAS; e,

s

K4 BUSOEA BROTE Y
Fig. 4 Model for FEM analysis
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Fig.5 Schematic diagram of the equivalent drawbead
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Fig. 6 Forming limit diagram
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Fig. 7 Addendum prior and after optimization

Y REAE DRTS¢

LR 25 RNl 8 firn, M FLD IEl (&1 8) il
DI, A A BT MR B KSR 17. 3% , T4
TR AT N (18.7% ) , 8 K X #: I 7E FLC
GAEEZ P, MR s A B, B B i AR
PR TGRS

08

00
~05-03-0.1 01 03
WA

K8 Ltk T 2 m rRL:

Fig. 8 Simulation result with optimized addendum
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