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Evaluation of Weldability and Formability
of Tailor Welded Blank by Using Upset Weld

K.B. Min, J.H. Jang and S.S. Kang

Abstract

The press formability analysis of welding parts was studied in the current work by the tailor welded
blank. As the body panel is used in the press forming of welding parts by a weld method of the tailor
welded blank, the following conditions are demanded: 1) The strength of welding parts must be the
higher than base metals, 2) After the welding, severe welding deformations must be avoided, 3) The
press formability of welding parts is similar to that of many base metals, 4) The productibility of a
welding has to be higher. There are many welding methods satisfying these conditions, but the pur-
pose of this study is to investigate the upset weldability and formability of the material (SPCC). SPCC
steel sheet showed good weldability and formability under some welding conditions. The experimental
results were discussed by the evaluation of the results obtained from tensile tests, hardness tests,
micro-structures and Erichsen cup tests(stretch dome test). The formability of upset welded SPCC
steel sheet through Erichsen cup test was a little lower than that of parent material.

Key Words : Tailor Welded Blank, Upset Weldability, Press Formability, Hardness Distribution,
Erichsen cup test(stretch dome test)
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Table 1 Chemical compositions of material

Chemical composition(%)

Material Mn

Ni

P S Si

SPCC 0.12 0.5

0.026

0.04 0.045 Rem.
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Table 2 Welding condition

Items Flucrum Ring (SPCC)

current type DC

maximum short crrent [A] 20000
initial squeeze time [Cycle] 52
weld time [Cycle] 20
hold time [Cycle] 40
interval time [automatic type] -

weld current [A] 3500

upset value [mm] 4~5
clamp pressure [kg/mm°] 5

upset pressure [kg/mm®] 2~3
electrode distance [mm] 20
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Fig. 5 Comparision of hardness distribution between upset and laser welded specimen (SPCC)

LRt} 7t volduzlA] sisidde b FRF
w43 Aol G Bo] §lo] 2R &R 3o
2 dAE

Fig.5014 B Wza7s Aleddel 2
Ao Awr} 713 sk A AT £ wolA AN
f 2o SRR AxdSs FE7F w4 JeEhiA go
B0%Y = ’2}%), AEAS Ex und A4 Jehlz
YA dutdoz g EAA JfFE o TP TR
£ Bu e HelA ] B A =T
120%3 5 BL AT gleH, <183 dd= FeA
£33 tEo] ¢4 £4% SR o3 Hxe &
F(annealing) ¥ glol= 7}8¢] 718 oz A
o},

it

3.3 02 H NEAIY
Fig. 6 & Fig. 7& 94 3 182 29 434 ¥
aE e

¥ SHeERE 43t ylojd F4¢M A
Y& Uehlin, ole SN HAME 22 4 B

Ak, SHAIHA M SAu| ol A Elr‘kﬂ
wor AR AAF HRWEEe Yeille

SRH =M e dARFEH] EAFeE FFA
AA-&H 3} FH 0] vhdko] dof & & glom Hth 1
| EAshe FHoAA dojus dPeM = a3
o
*‘*ﬂ SRaME $3F7E ZA vle) W Aot &
Fo7] w o oEE A8 T4 TR A
BAFAAM W] 7P3AA dehdth & %
SH R B o] 830 124 5% W7 9
Aol Qg P o] A A A7 SHFEG
Aol A sheko] WA GTH
Fig. 62| A#=25e 835909 2= 9 B=rt 574
ot AEHH, Fig. 7oAE 23 vlolHE 471 9

o]

o
]
=

32

5

\-n Sfrorr .1

o

rlr Ho lo Qv ook

}-E!

B=AMIIESEX| /A8 A1E, 1999 /61



(a) Parent material

(b) Welded specimen

Fig. 6 The shape of after Erichsen Cup Test
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