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The investigation of structure and mechanical properties Dissimilar joining of
aluminum 5052 sheet to titanium alloy by friction stir welding
Hossein Rostami, Salman Nourouzi*, Hamed Jamshidi Aval

Department of Mechanical Engineering, Noshirvani University of Technology, Babol, Iran
*P.0.B 484, Babol, Iran, s-nourouzi@nit.ac.ir

ARTICLE INFORMATION ABSTRACT

Friction stir welding (FSW) has many advantages in welding dissimilar joints in comparison with fusion
welding methods. In this study, weld ability of butt joint of 5052 aluminum alloy and Ti-6Al-4V
titanium alloy by FSW process has been studied and discussed. The welding was successfully
performed by using a tool with frustum pin. The influences of both rotational and traverse speed of
welding tool on mechanical properties are investigated. The results show that the metallurgical and
mechanical properties improve by choosing appropriate parameters. The highest tensile strength of 260
MPa was obtained at rotational speed of 500 rpm and a 40 mm/min traverse speed, which was ~ 94% of
the aluminum base metal tensile strength. As a result of increasing the rotational speed from 500 to
1000 rpm, high heat input can form cracks at joint area. In rotational speed of 1000 rpm, increasing
traverse speed from 40 to 56 mm/min leads to a sound joint with 192 MPa of tensile strength. This
decrease in tensile strength can be related to the formation of intermetallic compounds such as TiAI3
along the entire interface between the two alloys.
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Table 1 Chemical composition of 5052 aluminum and
TiAI6V4 titanium alloys
TIAIBVA s 5 5052 oedll 5L olowt oS5 1 Jga

(WE%) oleowd S 5

\Y Cr Fe Si Mg Ti Al
- 017 023 013 32 - 5 AA5052
3.92 - 0.13 - - I¥ 662 TiAI6V4

Table 2 Mechanical properties of alloys
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Table 3 Friction stir welding process parameters
ezl (SBlasl )5 sz sl ® sl el 3 Joar

Ls“")"":";f‘/ggla""'cf“ 6’“""54‘“’ (e C o)l
(rev/mm) (mm/min) (rpm) wiged
12.5 40 500 1
8.92 56 500 2
6.25 80 500 3
17.75 40 710 4
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Fig. 1 Schematic illustration of friction stir butt welding
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Fig. 8 The image of fracture of the fractured specimens in
tensile test (a) sample 1 (b) sample 8
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Fig.9 The SEM image of fracture surface of sample No.1 at Ti
alloy side (a) fracture surface (b),(c) fracture surface with
higher magnification
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Fig. 11 Element mapping results of cross-section of sample
No.1 and 8
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Fig. 10 The SEM image of fracture surface of sample No 8 at
Ti alloy side (a) fracture surface (b),(c) fracture surface with
higher magnification
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