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Experimental Study of Strength and Drawing Depth in TWBs Sheets
Manufactured by Friction Stir and Fusion Welding
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Having the higher strength and drawing depth are some key challenges in forming of TWBs sheets. The
Received 05 March 2018 formability of TWBs is almost less than the base materials due to existence of the welding zone and
Accepted 17 April 2018 . differences between the sheets strength. The aim of this study is to compare the drawing depth, weld
Available Online [1 May 2018 line movement, and the yield strength in various sections of TWBs produced by both friction stir
" welding and fusion welding (TIG). Fusion welding methods will reduce the strength of weld due to the
Keywords: i st "R N . - it weldi ors have:als .
Friction Stir Welding !'ormatu)n of brittle ph{:lsc:, in ‘T.hl. mo]!tn poo_l. Friction stir _\\-t.] ing parameters have also great
Fusion Welding influences on the welding quality. Having designed the experiments, the effect of linear velocity,

Tailor Welded Blanks (TWBs)

welding power and blank holder force on weld line displacement, drawing depth of TWBs and hardness
Weld Line Movement

of the weld zone have been investigated in this paper. Results show that by increasing the linear velocity
of friction stir welding, the amount of weld line displacement and drawing depth will increase.
Furthermore, by increasing the power of fusion welding, drawing depth increases but weld line

displacement reduces. The harnesses of the friction stir welding zone are higher than those ones for TIG
welding zone.
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Fig. 1 Preparation of the initial samples of the tensile test
S ge3] adgl gladiges (giluoolal 1 S5

100 mm
32 mm

25mm

6 mm ~
10 mm

Fig. 2 Tensile test sample according to standard ASTM E8
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Table 1 Mechanical properties of St14-St44-TPP
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Table 2 Chemical composition of St14-St44-TPP
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Fig. 4 Assembly and demounting of the friction welding tool
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Fig. 3 Preparation of the surface of the samples by acetone
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Table 3 Design of experiments for friction welding examples
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A St14-TPP 10 1200 60 3
B St14-S144 15 1200 80 3
C St14-TPP 10 1200 50 3
D St14-St44 15 1200 60 3
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Table 4 Design of experiments for TIG welding examples
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B St14-St44 15 25 55
A" St14-TPP 15 30 55
B" St14-TPP 15 25 55
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Fig. 7 Final samples frictions stir welding
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Fig. 8 Final sample of TIG welding

=93 &K sled sladisei 8 S

A
B

Fig. 9 The welding line movement of friction stirs welding samples
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Fig. 6 Depth measurement of samples
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Fig. 10 The welding line movement of TIG welding samples
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