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Stamping process analysis on mesh coating structure for an engine hood outer plate
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Abstract ; For the problem that the severe head injuries to the pedestrians are caused by collisions between car engine hood outer plate and
pedestrian, the area with high probability of collision between a certain engine hood outer plate and pedestrian head was analyzed, and a
uniform distributed mesh design was implemented to reduce its stiffness and achieve the protection for the pedestrian head to a certain ex-
tent. At the same time, considering the sealing need for the outer cover of engine hood outer plates, a rubber film was applied to stick the
opening parts to ensure their actual usage needs. Firstly, the preliminary scheme for mesh design was established by tensile performance test
of sheet metal. Then, the die surface of stamping die for the original solid sheet metal was modified to ensure that the stamped products with
perforated sheet metal could meet the design requirements. Finally, software Autoform was used for springback compensation and iterative
optimization, and the die surface of compensated tool body was fitted by software Think-design to realize that the stamped products with per-
forated sheet metal could meet the design requirements and the final product could meet its accuracy requirements on the inspection fixture.

Key words: engine hood outer plate; mesh coating; stamping process; springback compensation; head protection
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Fig. 1 Technical route of stamping process for car engine hood outer plate

(1) BORMRHE BT . 34 K S LER SR A )
PR T EE 1 2a TR . A Pkae | T vk E
75 T I P 38 2 SCHERBIE T A g R, ok
FEEE PR, Al R o AR, U o
W, mEes.

(2) St miitl: 2 TIEEMMRL, W
TR KB HUE AR A I LA IS A 3T, i ad i 2b
FORME A . DEfeprkb i 507 X, el shpLE
SMR IR AT, RO TR LA B B A
PrETH., JEATAS AL FIPERE AL, 575 R L |
W RE e W sl 22 A IR

(3) R YUE: XK BIHLER SRR AT
IR, Wi S PRI AT, B5E T AR
MIPERES KL, AR5 BEAT OB, [ R I
G, dleg T REABIT A K ShPLE S, Tl
HBOE B, JEX OB T 04704l v] Stk
R ENEIRES, PPALFIAE T 3035 S A9 Al A7 LA
SEHIE, B 2T W FL B IR S5 4 14 A BB S A0 Al )
PEREFIATHEME

AT DL B R HOR A S T s, T LAR S
TR R HLE SR A R AL BT AR, 2455 %K
(B DL AN 12X 46 0 Tk, T LA R B o o Y KR 4R AT
e R, S ke sh L s S B i R il et R AT
FE A

2 RHM LG B e

KT R AR ALBET, FEEEH PG
Mk op e PERE . BRI, AT AR E R E A 1
Swift 5 .V IR U TR0k 50 0E 7] 45
SAETIHOR I T ERE, WK 2~ & 4 BoR, FIA Au-
toform AT E, ARG E LB E
RIFLETEAR . /NI (R ARG 2% & 5177 R 5 SE B i
TR AT, WG B0 E 6 Fh 7 58 (MR K
2000 mm, FEEEA 1000 mm, JEEEA 0.65 mm), W1,

. [

B
L — e

P2 Swift 156 07 B R

Fig. 2 Simulation model for Swift test
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Fig. 3 Simulation model for V-shaped stretching test
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Fig. 4 Simulation model for U-shaped stretching test
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Table 1 Mesh design schemes for plate
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Fig. 5 Optimization design area of engine hood outer plate

gk 2 Fow, KA & shHLEE S i ik il i 122
SRS EAEHL, 40 TR10, OP20, TR30 £ F40
X 48Ty, ZJEHM T8 7 17 b2 105

: 00 % B, 6 NI R S AMRIN O ST,
S %0 50 50 LIS el R B K
3 . D20 80 50
R2 RHNNEBIMEMETIZRITATR
* 20 50 50 Table 2 Design scheme of stamping process for engine
5 20 (R3) 50 50 hood outer plate
Bk (18f)
6 20 (R5) 80 80 T W
TR10 LR KiRUIE(

Hoif, JPE IR 4 NFRINIL, FES~F o N
6 A AR IE T B AL, A HATE AR TR30 371
RSB RO g b, ) R 55 2 87 Autoform F40 il

BAFH T RO 5, RO R T AR, BE N
RIMFLBET T %, Ho, TrEE s UETE . s
SIPERIR RGO X T HoAh T 5, D BLAE R e
ATRIRETT S 5 RSB A R4y, NI, wEE TS
5 4 HATE AT %

3 RIHLESME E T Z A4

3.1 ITE2H48H

T, MR ER G R SRR SR S5
15038, SN HI R (DCO6) , HAy R
210 GPa, %E R 7.82 g - em’, WML N 0.3, JE
RV 714 168 MPa, SMRJEE N 0.65 mm, fiiE K
10 kg'™',
3.2 ZHFEBMEMIIZET

B TA BRI LR, HAhm sz 4,
FHAS T At B 349 A P FL IR T A S AR bl B 45 5 SR 3

K6 AahbLE s MR A B BCR K

Fig. 6 Forming effect diagram of engine hood outer plate
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Fig. 7 Forming limit diagram for engine hood outer plate
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Fig. 8 Springback compensation scheme
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Fig. 10 Springback amounts of engine hood outer plate before and
after springback compensation
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