o5% Scientific

X3 2010 National Conference of Higher Vocational and Technical Education on Computer Information
** Research

Research on Numerical Simulation of Automotive Panel
Stamping and Spring-Back

DUAN Lei', LI Zhen', MIAO De-hua', ZHANG Yang?, YU Qiang', XUE Yan-long’
1.Tianjin Key Laboratory of High Speed Cutting &Precision Machining, Tianjin University of Technology and Education, Tianjin, China,
300222
2.Academic Division, Tianjin University of Technology and Education, Tianjin, China, 300222
3. Tianjin Motor Dies Company Limited Liability, Tianjin, China, 300308
1. dirock213@163.com

Abstract: Spring-back is an inevitable problem in sheet metal stamping forming, and is the research hot spot
and difficulty in this field. Taking the sheet stamping forming finite element theory and the simulation method
as foundation, the numerical simulation of stamping and spring-back for roof of automotive was carried out
by using the Dynaform software. Based on the simulation results, the forming and displacement distribution
of spring-back were analyzed. The result showed that no crackle and wrinkle happened during the course of
sheet metal forming, there were some regions sinking on the panel, other rising, and sinking tendency greater
than rising. In order to reduce the spring-back, the measure of controlling spring-back was concluded and
proposed, and it provided a judgment of process-optimization for forming of automotive panels.

Keywords: automotive panels; stamping; spring-back; simulation; Dynaform

55 % 7B 2 R B T S A S 5

.8 Ik, B84,k F2, T B, HERRES
1 IGEB FERITIEA B LIS R 2 TR 5, K, [, 300222
2 KB SEARINE A FH L, K, FE, 300222
ST R H R A A, K, P4, 300308
1. dlrock213@163.com

[(HE] BRRIEBEHTPERFEAFABENEE , BRZFEFMRHARQINERIFRR, 23
EDPERFEAERTEBIRMBES ENEM FIA Dynaform BRI FIT 4035 HYH7 HE R M = #3712
HTTERTHBERLTR , REEUERNERTEREABNUBIHET 2. FRER , WEE
BREERFRAEFERINER  DREFE— B XEm TUE , -8 XEn L8 , A TR
BEREHMAE, HTEDESR  SERETERZHER , NIEBEHFERFEMI T ZMA/LE
HEARLKSE,

[XH2iR] REBSM ; FERFE ; @%# ; &l ; Dynaform

1315 S ARER I TR 5 (K I, [0 o A0V

AR I AL R, EEAAE 3 R, 2 BRSO PR RS, A SRC %
R R, oo, [l U AR KU LA A e A B BRI i
SR H A LS AT ER R I AL, R BURAES  ATRBIIE, S0 IERU DR AME I, bt
PAIREE DATSD'Y] 30w s N A U 1 P S PR PSS e = U i TRCERRRTEG, I C SRR, B A s, HAEDR
KNS RSy o B2 T AT AR, %4 i

EEMB: REMRHLAFHETE £ H(08FDZDGX01900)

BT AL 2 AT (SWPY200803) PR AR RIS TR sk, DR, (s bl
XERUFARFTEXAZRALARESENMB(MERS i X
KJ09-001, KYOD08017); ’ N i A AT H A L B )

978-1-935068-31-0 © 2010 SciRes. 22



2010 National Conference of Higher Vocational and Technical Education on Computer Information

SRR A RS H R, ORUE LS i Al
KERE, WMERG TN R HAT, N IR
UESTAGIER S e sar N S I A B P SR SR G R N
AR5 AP 4, A T &,
FIFHBRR LA B A DYNAFORM  BEUl R B S
[l el A, T 2 S s A = ok v AT i R ] 3
i, O BLEAR I E E G IE K Rl R A S Fk
o

2 BRTEFEM
2.1 MEREARTELRER

BOBRP s I & — R 2% ) 7 78, B v
BTN KA KiEgh . KNAR, R
PR, W5 R JUTARZ N M RL IR 2P A0 A2 A% 4 fi
R MR M, U ARSI BRIC R R T
Z WD) R B R, B N ) 5 AL AR 3,
FER Y VLK. X T AR TEAR A OC R (1 ik 3= 2
H 3 Fhfii& J77% : Buler $1& . Lagrange & Fl1 Arbitrary
Lagrange-Euler (ALE)f FRICVAP . 7ESeprdif it s p
T — R R FH S 3 A B Y R 56 2 1 ARG O 3R 2 Ak
PG RE P RN AR . R sl . R B 9 5
Lagrange %2 # A PROCHER, 78 x; 845 LA ¢ INF %))
ATV R 25 2 K6 T 1) JE D D B

7, [ 6v,dV = P[Sv,dV +P.[svda ()

K Ve A R S HERERETRFIR A P P
st VSE =2 APIAOR N AP T ADIE PN S
Kirchhoff i 17 %,

o B TEARFAA T K46, W fF 1; 5 Cauchy
ISR PV

T
T, =0, —0u&; —0u&, +0,0, )

Ha Q@) AA K % 2R T5 FEARN ()43 31 78 i
JiRE IR T IR B AN B Ty

KD = F 3)

BB R KA KARTE R, — R I
HIFIAKITITRE . I HE T ah BRI AT % TSk
A ZR o b o K A T R TR A T R T s

J _ ep
0; = Dyu&y

“

23

S Scientific
#%% Research

b O A

ijmn uvkl
oo,, 0o,

Dy = Dy, — of (5)
H azuv + af D;lnuv af
o Oo, oo,,

A oy A Kirchhoff N JJff) Jaumann S4(; ey A M
AR Dy NIERARFER; H WS4 ol
et i B 5 e 3N T

Jett i bR ECN

_ |Pol +Ros, +PR(o,, — 0, ) +(20+1)P+R)o},
4 (J)_\/ P(R+1)

(6)

Hdr: P Oy R PHHMCERMEIE 900, 45°, 0°J5 1) |
(185 1) S Pk FE 5

2.2 EEETEEAEL

BRI I (] 55 32 ZER B0 BEAREN R m ], 1)
A [0 3 R SR A ) R RN, AT SR A
A RN B RE, I ml 5 ARl b T A R Y
RO S o [ SFURBEDL KRS 1 L AN S OB L R PR A 4L
R REAT 5%, iy FLid 5 [l AR 3 A7 IR e Sk
RILEFEEA R

HEARENO TS, ARGy B RRE, RJCRREAM
AL BT BIE T SRR B, Sk PRk
2R ACIEL S

TEREE R — R T R K 53 . %7 s [l 34
VESAPEARTE R, R RE R AT ST A2 01,
SRR ST, AR LIS B4 TR 4
PERINS R S 18] Ty 230 546 e Af=f R £ 80
tw i DA LT ), R AR P R RC
AN TR, RN SR . T el s TR
LePEill, WU RIATIAIE S, A R B BRI
gk,

3 REMEAFEEEEER

SO F3 T A0 1] 352 P A R A DG S % B AT )
REFE, T TR RE - ANES F AR N,
SERE I s J 8 B L) B R AL 2 AN R o
F % O A2 i g5 BRIl CENED R R
B — DTSR B S R ) e, S LR ARV T |
AR SEHG . RTVREETEE 2, RA DYNAFORM

978-1-935068-31-0 © 2010 SciRes.



3% Scientific
@,
4 Research

PR R AL T, B BB A i
B, AR5 R S B A S

3.0 RHTZHSH

T T AW 1 P, AU E e TR,
JOHRER, JEEERN, Rk Rk, [ A AR,
LRI BB AL . D) [l g [ i 24 R T
A, AN BN FAFREBORE B2 ) ZESK o R AR (0 AT
Bl TE RN 3BTy, Pt Bl
MR LA BN ILHEH o« £E Unigraphics(UG)HH B iZ &4
AP SEA T W 2 B

Figure 1. Roof panel part
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Figure 2. Drawing model
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Figure3. Finite element model

3. ARTER

B HOR E W hr e SR O B A R A
USR] BRI B 1.10=0.77mm (¢ NHCRHERE)
Fil 3B A 120T: BEHERECA 0.13; & WHL)EZ
B i 28 J s 32 B 1) 0 4 5 vl 3 B2 150 2 5000mmy/s
CIMTRSEFN - e i1 32 20 ) e 120 Pl Ak I 11 s 53k 32D
1 2000mm/s (U4, b He i1 RN s 32 P Rl i) iz 3 56
BT ZE [ R D

33 REEBBERS S

A7 BR OO A ) dyn SCEHRAS S LS-Dyna 3R
fitt, RSN BTV, 152010 1R
OLE RS R B 4 F1E 5 s, B, @INAR
iR 6 FIE 7 s, tHE 4 FlE 5 afLLEH, %
PEEPEASIE 7858, RIS 4y DX Sl 4%y, Bk
TE R R AN 2= A R GURER Al o o3 X S i K
(AR AR IR, fE B R A &= A 2
WA EA RSOV G RSP TR
BRI %, Akl R . I 6 Al
K7 b nl UG Y, B0 B BN AR SRR B,
BIE 0.02 Zit, RMERABIEAL LA, RUET %
PEIMITEEESR . DRI, AR 45 AR ST 5 Js T ik
P AN S LT e

||||||||||||

Figure 4. Simulation result
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Figure S. Forming limited diagram
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Figure 6. Major strain
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Figure 7. Minor strain
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Figure 8. Constraints added
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Figure 9. Results in diagram of spring-back
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Figure 10. Stamping part of spring-back controlled
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