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Table 1 Chemical composition of as-received titanium

alloys (w/%)

Alloy Al Zr Mo Si Nb o Fe Ti

IMI834 6.00 3.71 0.51 0.40 0.65 0.069 0.03 Bal.

Ti6246 6.10 3.80 6.05 0.08 - 0.09 0.12 Bal.
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Fig.1

Primary microstructures of raw material: (a) IMI834

alloy and (b) Ti6246 alloy
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Fig.2 Schematic diagrams of IM1834/Ti6246 dual alloy inertial friction welding process: (a) before welding, (b) after welding, and (c) the

scaled disk after welding
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Fig.3 Ultrasonic scanning path (a) and scanning image (b) of double alloy scaled disk after welding
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Fig.4 Scanning image of ultrasonic wave water immersion of

forged dual alloy scaled disk

Ti6246

K5 IMIB34/Ti6246 XUEk & w46 LU AL AR 5 H Sk L 2UB S 20 A
Fig.5 Morphologies of welding joint of IMI834/Ti6246 dual

titanium alloy scaled disk
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Fig.6 Microstructures of welding joint of IMI834/Ti6246 dual titanium alloy scaled disk after inertial friction welding: (a) affected zone
of IMI834 side, (b) welding seam, and (c) affected zone of Ti6246 side
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Fig.7 Microstructures of welding joint of IMI834/Ti6246 dual titanium alloy scaled disk after isothermal deformation: (a) affected zone
of IMI834 side, (b) welding seam, and (c) affected zone of Ti6246 side
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Fig.8 Tensile curves of IMI834/Ti6246 dual alloy scaled disk before 2 R KRR R PN HEEA RS, A
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Fig.9 Tensile specimen of the IMI834/Ti6246 dual titanium M D3RR ZH 208 J A0 Ab, 4 DX R A ) [X 40 20t v

alloy FIEA .
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Effect of Isothermal Deforming on the Microstructure and Property of Inertial Friction
Welding IM1834/Ti6246 Dual Titanium Alloy

Zhao Zhanglong, Song Xuyang, Cao Lanchuan, Xu Wenxin, Yao Zekun, Guo Hongzhen
(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The combined technology of inertial friction welding and isothermal deforming was used to prepare IMI834/Ti6246 dual
titanium alloy scaled disk. The effect of isothermal deforming on the microstructure and property of inertial friction welded IM1834/Ti6246
dual titanium alloy scaled disk was analyzed. The results show that the inertial friction welding forms the fine microstructure in the
welding seam of IMI834/Ti6246 dual titanium alloy, with the coarse microstructure of heat affect zone on both sides. The ultrasonic
nondestructive testing indicates that there are some defects in local zone of welded dual titanium alloy scaled disk. After isothermal
deforming, the residual inertial defects after inertial friction welding are effectively eliminated and the coarse microstructure of heat
affected zone on both sides is obviously improved which homogenizes the transition zone between welding seam and both sides. The weld
steam of inertial friction welded IM1834/Ti6246 dual alloy scaled disk is effectively strengthened during isothermal deforming. The inertial
friction welding and isothermal deforming can be combined to prepare high performance dual titanium alloy disk.
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