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A Study on the Forming Analysis of Tailor Welded Blanks

Dong-Won Jung’

ABSTRACT

In this study, the forming behavior of Tailor Welded Blanks is analyzed by using the explicit finite
element code PAM—STAMP and LS—-DYNA3D. The dynamic explicit finite element method is applied
effectively to analyze total auto—body panel stamping processes, which include the forming stage, the
trimming stage and the springback stage consecutively. The formability and the weld line movement
in stamping with Tailor Welded Blanks were investigated through cylindrical cup and
QTR-OTR-FRT. Tailored Welded Blanks are defined as two or more separate pieces of sheet
material having the same or dissimilar thickness and/or physical properties, joined together before
forming. Its application is being increased especially in the automotive industrial area for the cost
reduction, weight saving, and improvement of strength.

Key Words : Tailor welded blanks, Dynamic explicit finite element method,

Auto—body panel stamping, Formability
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Table 1 The present Tailor Welded Blanks usage condition of European automotive companies

Maker RPT
. . Welding .
(Applied parts Applied parts Applied reasons Remarks
method
number)
Side Panel Outer
Toyota Side Panel Inner L Cost reduction, During mass
(30 Door Inner Light weight production
Front Side Member
GM Side Panel L , .
(14) Door Inner
rear axle Support Plan 1o mass
liftgate (1.8/0.7 . . .
BMW iftgate (1.8/0.7mm) Light weight, production,
Seat L/M 3
(4) . . Improve strength During mass
3—piece unirail roduction
Rear Support P
Audi Floor Panel L Broad width panel
(2)
. Plan to mass
GM-0Opel Side Panel L/M )
production
C ion. .
Ford 3 Plece M L(;S;trié;d;?n mass production
(2) unirail (2/3/1.5mm) g ght. since 1994
Improve strength
Truck Front End{of ) , .
Mercedes Cap) Broad width panel, Thyssen's welding,
B(ezr;z Rear Cross Member L/M 1 Light wilght.th Self forrlnd]pg after
mprove stren w
Door, A Column, C/Mbr pr eng eliding
Volvo 850 11 parts including rail, CO.St redu'ctlon, mass production
All M Light weight, . .
(n etc. since 1979
Improve strength
If- ti d
Renault L/M " Self—produc on an
QOut —production
X . Light weight, )
Fiat Door Reinforcement M ight weight Self —production
Improve strength
VW .Golf Rail,C Column Light weight,
. M Thyssen
(12) Reinforcement Improve strength
(L : Laser welding. M : Mash Seam welding)
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Fig. 8 Schematic view of the tool surfaces
and Tailor Welded Blank in case of
QTR-OTR-FRT

MEMBER m

MEMDER
—— 8 20ROR-40
p—Soppr e PR

e} AN 8 b cdo s $2m32
oy

Fig. 10 Initial blank shape and thickness
distribution

Fig. 9 Initial tools shape

9 wWix43L Fig. 9ol 851 Uk F

#HHL ey e $A Pz 7549

% Belytschko —Tsay Shell@4 & A3
daol AL29 HE 9 FHAFE ol gk

mo L nin

<M Y2 w2 WEWE>
Initial sheet thickness : 1.6 mm

stress—strain characteristics :

YE
MEMBER
— - 243008802 e watnas
tnges of sholh thisknens [T
- LIVE 01 i sboment SWTRS
——- 23IE00 in alarmes 39000 e
[ Y

Fig. 11 Thickness strain distribution and
deformed configuration at the final punch
stroke in case of QTR-OTR-FRT



on

¥

o

Fig. 12 Effective stress distribution at the final
punch stroke

(a) Thin Part

{b) Thick Part

Fig. 13 Deformation state interpreted by

FLD~-curve
YA #HolA FAAYU HAEE AH AHL
10m/s? HAEEE AMESged, o ¢ Y F
493 AAYS A nedd AA A £Too)

30

Fig. 10 oMe 27] E¥43y4ds FgeddA 9
FAE EAF1 9lth Fig. 11 dMe 2 gaa
Ao g%t HF EFIYLY AgeddA g A
£XE BoFn Gtk 53 QA3 #fHE ALl
T4 712719 ¢3¢ ¥l ojF1 Y= @
d9 743 Hekg RES 2 4358 4 Ut Fig
12 X AFBARAAMY K25 FIE B
9F1 Utk Fig. 13 A& g2 #23% FAHL %
£ FLD 444 HYPHE BoFa Qo
3 4Ae] AAAZARZ FE8E HolFT Ut}
Fig. 14 oM &= EdY 35 #eygys doF
I %2 Fig. 15 oMe AZyguwl Fof F vigatg
BoF 1 2t} Fig. 16 olMe Azyw Az F9

MEMBER ISz |
- §S00R08-80

Fig. 14 Schematic view of Tailor Welded
Blank after trimming

MEMBER
—- 1 00000800
ot o . o

— 0N m e SERS
— Y AP0 e i WS

Fig. 15 Schematic view of total displacement
distribution after spring—back



HUpg JYHM0 pEt Ay

[

satinaazs

x_x osnmea-

(b) Effective stress after spring—back

Fig. 16 Difference of effective stress after
spring—back at BHF 12ton

AZPd Fof ¥F
oAF1 ot 3 9
#Hao AdHy L2 AFE IBM RS/6000
43p-140°14 oF 4 Algro] 2QEQTh ool &
& vlel go] DYNA3DS NIKE3DE AH3-& 4%
A% EgUEA, ATy #Ho] ofFm HYw
g 3abd A4 W AA ALLFY EAA A
FHog AgHoYe ¢ + A%

L

r® olo

v. 2 &

2 dARojME g Adel AYsNAS
z9sled 1 ALAE ERRlE BT FRAZEY
o]Ql PAM-STAMP$ DYNA3DE AM&3te 3ard
293 #4899,  Forming® oh&d
Trimming, Spring—back 3j4& FAlo] Wasto]
AojA A FA £go] HE NS FH3IGc &
3 o MRS MMt AYHE 7t
& EluEte Bgton ATIW FHH2 4
woz £l JHre TEYE UG
iy RN AgwA FroxolE 13
a7t Qe 2AIEUE AR AL @At
= TS AR ASET AFAYH o)

A 5

BRan 494 S48 ANuE A58

Hr &g o omx X

1) #5E TG, 398, 3579, 0l87), 1997, BH
utgH(Tailored Blank) 4% 71€9 Y %3 A
o AFaFE A, Vol.19, No.1, pp. 3-10.

2) o]z4k, 1997, AFat BT HAAY dolH &
2. ZAEa3eE A, Vol.19, No.l, pp. 47~60.

3) Wang, N.M. and Budiansky. B., 1978,
Analysis of Sheet Metal Stamping by a
Finite Element Method, Journal of Applied
Mechanics, Vol.45, pp. 73-82,

4) Hibbit, 1991, An Introduction to ABAQUS/
Explicit, Karlsson & Sorensen Inc.

5) Moss.W.C., 1984, On the Computational
Significance of the Strain Space Formulation
of Plasticity Theory, Int.J.Num.Met.Engr.,
Vol.20, pp. 1703-1709.

31



	Abstract
	I. 서론
	II. 외연적 시간 적분법의 수식화
	III. 접합판재 성형해석 예
	IV. 결론
	<참고문헌>



