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Formability Evaluation of Tailor Welded Blanks of Boron Steel
Sheets by Erichsen Cupping Test at Elevated Temperature
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Abstract
The combination of tailor welded blank (TWB) and hot stamping often offers improved crash-worthiness and
reduced mass of stamped parts in the automobile body. To investigate the formability of laser TWB and the reliability
of weld line, the present study used 22MnB5 boron steel sheet of the same thickness and used the Erichsen cupping
test at elevated temperatures. The effects of laser direction, die temperature, weld line positions and forming speed on
formability(the limiting dome height) were studied and the results were compared with the formability of the base

material.
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Fig. 1 The schematic view of tool sets for Erichsen
cupping test
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Fig. 3 The schematic view for weld line position
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Fig. 4 Failure pattern for TWB with different blank
directions at (a) room temperature and (b)

elevated temperature
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Fig. 5 Typical failure types in Erichsen cupping tests
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different blank directions

2700 WMol Aol ol FojA gk
A stere] dofupr] woltt., o)A
A shE L WA kol A woh
Stk ol shek QA Atolo] olelA 7
438 5 olvh meold AuEs ouae
o a3 @A Eolt Ao fAIH. olx
0 HY LE g ANWA

=4 A7t EolEr]

oX oo
)
Ol -{E

=
0;

H} &k

td
s

%
o
b 2% be R odr o 2

R

o o T

7 TWB®] dlE<& AY
o S Fig. 791 Rt the], &4
| =%7} 25, 250, 400C A% BT 3
A FoeA gee] dojwte
S SHERE Foo] AZ
TWBO| &3 AL Hfol] w2 4

O

|

DY £ u)
o U M o

!
[

>

S AaMIIB RS X /M 208 8%, 20114/571

0:



.
N,

Fig. 7 Failure pattern for TWB with different
temperatures of die and holder
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Fig. 8 (a) Maximum force and (b) limit height with
different temperatures of die and holder
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Fig. 9 Failure pattern for TWB with different weld
line positions
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