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Fig.1 Sketch of relative position among Ti alloy, Zn and Al alloy
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Fig.2 Macromorphologies of joint at different rotational speeds (v=60 mm/min): (a) n=375 r/min; (b) n=475 r/min; (c) n=600 r/min;

(d) n=750 r/min; (e) =950 r/min; (f) cross-section of sample in Fig.2a
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Fig.3 Macromorphologies of joint at different welding speeds (n=600 r/min): (a) v=60 mm/min, (b) v=75 mm/min,

(c) v=95 mm/min; (d) cross-section of the sample in Fig.3a
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Fig.4 Hardness of the cross-section of the joint
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Fig.5 Microstructure of weld: (a) abnormal point and (b) brittle layer
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Fig.6 Tensile strength of the joint
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Fig.7 SEM micrographs of fracture surface: (a) fracture surface without Zn; (b) magnified view of the region shown in Fig.7a;

(c) fracture surface with Zn; (d) magnified view of the region A in Fig.7c
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Fig.8 EDS spectra of marked region in Fig.7a (a) and region A
in Fig.7c (b)
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Effect of Process Parameters on Mechanical Properties
of Ti/Zn/Al Joint Welded by Friction Stir Welding

Zhang Xin, Chen Yuhua, Wang Shanlin
(National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology,

Nanchang Hangkong University, Nanchang 330063, China)

Abstract: 2A14 aluminium alloy of 3 mm in thickness and TC4 titanium alloy were welded by friction stir welding (FSW) with a 0.05 mm Zn
ribbon as the intermediate layer. The effects of process parameters on macro-morphology, microstructure and mechanical properties of the joints
were studied. The results indicate that the well-formed joints can be fabricated by friction stir welding with the parameters of welding velocity 75
mm/min, rotation speed 375~950 r/min and offset 2.5 mm between the center of pin and interface of the two plates. The surface roughness
decreases and then increases with the rotation speed increasing, while the tensile strength of the joints decreases gradually. However, as the
welding velocity increases from 60 mm/min to 95 mm/min, the fins of the weld become less gradually. When the welding velocity, rotation speed
and offset are 75 mm/min, 375 r/min and 2.5 mm, respectively, the maximum tensile strength is up to 237.3 MPa, nearly 56.7% of that of the
aluminum alloy.
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