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Compare the analytical and experimental weld line movement in deep
drawing process by one and two piece blank holder
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ARTICLE INFORMATION ABSTRACT

Original Research Paper A tailor-welded blank (TWB) composed of two or more sheet metal with different ductility
Received 05 July 2015 properties, that its main advantage is a weight loss product and production costs without
Accepted 20 August 2015

compromising product safety. Tailored welded blanks are increasingly used in the automotive

Available Online 24 Feb 2016 : . R . .
vatlable bniine &4 February industry. Weld-line movement in tailored welded blanks is always considered as a challengeable

K ; problem, during production process. Compared to the base metal, the formability of tailor-welded

eywords: . .

Deep Drawing blank is less due to the presence of weld area and strength mismatch between component blanks.

Sections Square Weld-line movement is one of the parameters, having effect on sheets plasticity. The aim of this

Tailor Welded Blanks paper is compare the weld-line movement in different parts of the tailored welded blank between
the blank holder blank one-piece and two-piece. For this purpose, in this article a three
dimensional finite-element simulation has been carried out. In this regard, a deep drawing tool is
manufactured for validation, and comparison has been performed between simulation and
experimental results, being obtained from deep drawing of TWB's, with having different thickness
and different weld-line location. Argon welding is used for manufacturing tailor welded blanks
before forming and tensile test. Finally, using surface response technique, simulation is done to
investigate the effect of punch and die's radius, weld-line situation and thickness rate, on weld-
line movement and thickness distribution in square TWBS.
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Table 2 Mechanical properties tailor welded blank

Yield strength (Mpa) n K (Mpa)
206.7 0.04 409.34

1.5x1.5 (mm)

Fig. 1 Tailor welded blank used in tensile test
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Table 4 Internal parameter changes limit

pYrNes Loy o> omb o> axlg el
2 15 1 mm 1 G5 cualses
2 15 1 mm 2 3,9 culo
10 0 -10 mm s b e
6 5 4 mm B gless
6 5 4 mm A glas
3950 3400 2700 N 5 B9 S
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Table 5 Internal parameter changes limit

pYTNes Loy o> omb o> axlg el
15-2 1-15 1-2 mm Calses oS 5
10 0 -10 mm Dy bz e
6 5 4 mm B gles
6 5 4 mm A glas
3950 3400 2700 1,56,5 g9
3950 3400 2700 2,555 S350

Fig. 8 Measuring stretch of thinning
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Blank holder

Fig. 5 Finite element model used in the simulation process
Al oilwans Ho eolatwl 850 Sgazme ylodl Joo 5 JSCi

800 1800
700 4 Energy , 11600
600 Time = === /L1400
> 5001 1200
(5]
= 1000 £
@ 400 =
D 300 - 800
I 600
200 400
10 e m— 200
0 0
200 242 338 392 578 800 1250 2178
Number of Elements
Fig. 6 Independent of the mesh
O 4 (Fily pac 6 S

dgaze Hladl o Ll £453 Jgua

Table 3 Type element in finite element
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Fig. 10 Simulation and experimental results of weld-line movement for the
one piece blank holder
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Fig. 11 Simulation and experimental results of weld-line movement for the
two piece blank holder
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Fig. 9 Experimental results and simulation thinning in thickness combination
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Table 6 compares the experimental and simulations results to maximize the
weld line movement

[ v S R A KVt R L JULNEL JONLNE S S g
10% 0.253 0.23 -10 15-2
13% 1.2052 1.048 0 15-2
15% 1725 15 10 15-2
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Fig. 13 The effect of punch radius, on weld line movement
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Fig. 12 Tension (radial) and pressure (tangential) force
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Fig. 15 The effect of blank holder force, on weld line movement
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Fig. 14 The effect of weld line location, on its movement
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Table 7 Considering the correctness of relations, for weld line movement in
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