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Fig.1 Schematic diagram of LFW process
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Table 1 Main chemical composition of TC17 titanium alloys

(/%)

Alloy Al Sn Zr Mo Cr Ti

TC17(atp) 528 208 185 4.06 3.92 Bal.
TCL17(p) 512 204 197 389 3.88 Bal.
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Fig.2 Microstructures of TC17(at+f) (a) and TC17() (b) titanium

alloys
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Table 2 LFW welding process parameters

Parameter Fre?/ﬁ;cy, Amplitude, a/mm Frlctlg?l\%eassure,
20 3 64
30 3 64
Frequency 40 3 64
50 3 64
40 1 64
. 40 2 64
Amplitude 40 3 64
40 4 64
Fricti 40 3 32
e w0 :
40 3 96
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Fig.3 Morphologies of LFWed joint under different welding parameters: (a) frequency, (b) amplitude, and (c) friction pressure
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Fig.4 OM images of LFWed joints under different welding parameters: (a) frequency, (b) amplitude, and (c) friction pressure
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Fig.5 Micro hardness distributions of LFWed joints under different welding parameters: (a) frequency, (b) amplitude, and (c) friction pressure
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Fig.6  Actural friction time of welding process under different welding parameters: (a) frequency, (b) amplitude, and (c) friction pressure
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Study on Linear Friction Welding Process and Microstructure Analysis of
TC17 Titanium Alloy

Li Ju*2, Chang Chuanchuan*?, Li Xiaohong*?, Tao Jun*?, Zhang Chuanchen'?
(1. Aeronautical Key Laboratory for Welding and Joining Technologies, AVIC Manufacturing Technology Institute, Beijing 100024, China)
(2. Beijing Friction Welding Technology and Equipment Engineering Center, Beijing 100024, China)

Abstract: Linear friction welding behavior of TC17(a+g)/TC17(8) was investigated by several different processing conditions of frequency
(20~50 Hz), amplitude (1~4 mm), friction pressure (32~96 MPa). The influences of different welding parameters on the quality of LFWed joints
and the microstructure of different regions of joints were analyzed. The results show that when the heat input is insufficient, a good welding joint
can not be obtained. When other welding parameters remain unchanged, with the increase of single parameter, the heat input increases rapidly, the
welding process reaches a stable state, and the influences of parameters on the welding process and joint quality are small. It is observed that phase
transition and dynamic recrystallization occur in the weld region during the welding process, and finally a metastable 4 phase forms after welding.
The equiaxed and lath o phase are elongated along the vibration direction, and the intergranular needle-like secondary o phase is completely
dissolved in both sides of the thermo-mechanically affected zone because of undergoing thermal coupling.

Key words: TC17 titanium alloy; linear friction weld; process parameter; microstructure
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