228-221 (yauo 08 o leubs 18 09 1397 LT (urde Suille wliie alxe

S 93 sele asliale E?=' e
0 Sl (wigo = 8 =
mme.modares.ac.ir Lf?ﬁ:.:’,: 7 t

y

S 9s 4 ol SHIKGe I i S 9 s Gos 9 P! (2 2 (o)

S pigd 9 quliid! 5ol

G529 sl 16 Aoyl Fodl Gaal saal

SIRe ol lBly (SOl oitpe ad)l i) -1
Ol ol o8y (SlSe wiipe bkl -2
aliparvizi@ut.ac.ir J1155-4563 s 330 ol #

LR S Al el
5 0S5 Ssng S S5 aSbie (o5 SBGss (AUSS 2l 03 oten lews ) 5V (S Bs g plol 4 (i JE gy Sl

e ki oleals (IS Ges auglis o bagh cnl ) Gan ol 4l dlge 3l 2e8 i.,]li 2 5y o Oglaie plouial g o> adlaie 2934
o g 5 ] (SBlasl () Kg 118 9 5l odliial b o 23l 5 (sl g it slais 13 ke Pl

1396 wxaul 14 :cdlys

1397 Lpope,8 28 s by
1397 cuzgud) 21 scyla p &)

bl el olie axmses 325 gl LSS b oed ) Bher e gy Wil wg (S5) Lilxe B e cov ST Ll ke
Slagialajl b b alie cpl 3.5yl Gbe> cashsS o ook b 35 Blize) Sl (g) g (slaall t5gd 0 by plxd izl Sl Kby
5 oS F sy S e i S by i 5505 G 5 0SS b e Ce g gla bl 6 o G o S
qodlizél SBlasl oSl Jad coopu Gl L a8 o 0 Lt b ol 45 15 o) 3j5e Ben anl e uizes I sl

il APl LS Ges e 29d g80ex php SIEI L edle 4 .28l el IE e ks obule g (RIS Ges i

o b gl

Gl & bgre sl (o | i ALzl Sl g 4ol (S pemen sl 4Bl 2l g 3 ol s

Al GRS g

Experimental Study of Strength and Drawing Depth in TWBs Sheets
Manufactured by Friction Stir and Fusion Welding

Ahmad Aminzadeh, Amir Safari, Ali Parvizi’

School of Mechanical Engineering, College of Engineering, University of Tehran, Tehran, Iran
*P.0.B. 11155-4563, Tehran, Iran, aliparvizi@ut.ac.ir

ARTICLE INFORMATION

ABSTRACT

Onginal Research Paper
Received 05 March 2018
Accepted 17 April 2018
Available Online 11 May 2018

Keywords:

Friction Stir Welding

Fusion Welding

Tailor Welded Blanks (TWBs)
Weld Line Movement

Having the higher strength and drawing depth are some key challenges in forming of TWBs sheets. The
formability of TWBs is almost less than the base materials due to existence of the welding zone and
differences between the sheets strength. The aim of this study is to compare the drawing depth, weld
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
formation of brittle phases in the molten pool. Friction stir welding parameters have also great
influences on the welding quality. Having designed the experiments, the effect of linear velocity,
welding power and blank holder force on weld line displacement, drawing depth of TWBs and hardness
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
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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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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 St14-5t44 15 1200 80 3
C St14-TPP 10 1200 50 3
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Table 4 Design of experiments for TIG welding examples
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Fig. 7 Final samples frictions stir welding
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Fig. 8 Final sample of TIG welding
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Fig. 5 Punch and matrix deep drawing mold
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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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