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Research on Process of Bobbin Tool Friction Stir
Welding for 2A14 Aluminum Alloy
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Abstract; The research on process of bobbin tool friction stir welding for Smm thick 2A14-T6 aluminum alloy was
conducted to obtain better performance of the welded joints. A special designed stir heads were adopted, and Bobbin tool
friction stir welding tests of 2A14 aluminum alloy were carried out by orthogonal test. Effect of different welding
parameters on texture and mechanical properties of the welded joint was analyzed by using optical microscope and
electronic universal testing machine to achieve the optimized process. Research shows that the macrostructure of BT-FSW
is obviously different from that of conventional FSW, which is " dumbbell-shaped". With the increase of welding speed
the tensile strength and elongation first increase and then decrease. When the welding speed is 250 mm/min, the
maximum tensile strength is obtained. The tensile strength is about 239 MPa, which reaches 54% of that of the base
metal, and the elongation is only 3.2% . The joints are broken in the presence of microcracks. This shows that the
scheme of process test is feasible.
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Table 1

mechanical properties of 2A14 aluminum alloy

Main chemical compositions and
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Cu Si Mn Mg o,/ MPa 5%

3.9~4.8 0.6~1.2 0.4~1.0 0.4~0.8 =440 =10
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Table 2 Factors and levels of orthogonal test
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Figure 1  Photograph of bobbin tool
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Figure 2 Surface shape of weld
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Figure 3 Morphology of joint on cross section with different welding parameters
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Figure 4 Macrostructure of

joint on cross section
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Figure 5 Microstructure of joint on cross section

JE IR A FABILEE i XS5 AR A% DX L R AR i [X 114 52
S T PR, R RO AR AR B EERITHED /)N,
TR DX AR I Il 2 A S AL i DX )
AT WAL, P ph AL DX 25 A T ot A
AR EARAZ DX B 407N 25 il ok, TR 5 (b) Bz, BT-
FSW SREEIAHLI M X A ZURTE it B 5 B FSW 2
AL, B PR AR A L E A3 1 £ B3 52 2 A9 AR
B, [t 2 21 7 AR S MR A 2R B A AN 5E A A
A e B o



.68 - B THI# Light Industry Machinery

2018 FFE52 58

BT-FSW 4% 5L A% [X. (10 4 40 Ay 349 Aii 1) 400 /)N 45 By
ar, N5 (o) AR o 3R A% IX 32 3] 1 RUH A 1
PR BRI, KA S A 58 2 T4 bt AR O
H B4 shS T4 S SRR B bl e e
FEIOBERRET TR TR B T 40 /IN ) S5 2hetR Aok 5 A%
DX 1 R R — 380, 1 BH 12 DX 38k 48 7 174 A5 A0 2 3
AAHI

BI5(d) 2N 2A14 454 S BEM I AR AL 4L, E2H
— RIBE 6] AR KT o 2, 3% -5 B B R L i ot
BRI,
2.3 BT-FSW #sL =ik ke

BTG A S Sl 7 11 A 3 6 A AR 8, sk
LA ZE SR AN e 3 IR o 3 AR NRAEPIRLIR B 7
200 MPa D) I iE SR RERY 45% LA I, ZEAH A Ny
3% Fidy o LR RS IR W& 6 ~7 IR,

B 6 i il sc R . &7 AL, R
FEBTAEREAE R UEO . 456 07 -1 A% il 2%, Fe B T 24 )2
RAAEA RS T

i}

= F

i

B{6 FArXAihH

Figure 6  Photograph of tensile specimens
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Figure 7 Tensile fracture photograph of joint
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Table 3  Tensile test results of joint
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2 400 250 4.4 238.79 3.21
3 400 300 4.5 206. 83 3.02
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