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Fig.1 Microstructure of two alloys after predeformation: (a)

TC11 alloy and (b) TisAl based alloy
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Table 1 Mechanical properties of dual alloy disc

Specimen Temperature/ ol MPa os/ MPa 1% wl% Fracture position
No.1 RT 1110 1050 5.5 14.0 TC11
500 785 665 9.5 23.5 TC11
550 755/760 645/650 10.5/13.0 36.0/27.5 TC11
600 715/720 630/630 16.5/17.0 61.0/62.5 TC11
No.2 R.T. 1130/1130 1080/1090 11.5/4.5 33.0/6.5 TC11/Welding seam
500 7751795 675/680 12.5/11.0 28.0/19.0 TC11
550 750/765 645/645 18.0/14.5 58.0/55.0 TC11
600 660/695 610/625 19.0/11.5 67.0/51.5 TC11
No.3 R.T. 1140/1150 1080/1100 17.0/6.5 33.0/3.0 TC11/Welding seam
550 755/770 650/615 13.0/13.0 64/62.5 TC11
600 725/750 610/645 14.5/14.0 66.5/64.0 TC11

2 No.l
Fig.2 SEM images of the welding interface of dual alloy disc No.1 (deformed by 30%): (a) TC11 and welding seam, (b) welding seam,
and (c) welding seam and Ti-24Al-15Nb-1.5Mo alloy

3 No.2

Fig.3 SEM images of the welding interface of dual alloy disc No.1 (deformed by 40%): (a) TC11 and welding seam, (b) welding seam,
and (c) welding seam and Ti-24Al-15Nb-1.5Mo alloy
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4 No.3
Fig.4 SEM microstructure of the welding interface of dual alloy disc No.3 (deformed by 50%): (a) TC11 and welding seam, (b) welding
seam, and (c) welding seam and Ti-24Al-15Nb-1.5Mo alloy
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Action of Hot Working History on Microstructure and Properties of Welding Interface
of Ti-24Al-15Nb-1.5Mo/TC11 Dual Alloy Disc

Liu Yingying" 2, Yao Zekun', Yang Hanghang®, Qin Chun®, Guo Hongzhen®
(1. Northwestern Polytechnical University, Xi’an 710072, China)
(2. Xi’an University of Architecture & Technology, Xi’an 710055, China)

Abstract: The Ti-24AIl-15Nb-1.5Mo/TC11 dual alloy discs were joined by electron beam welding firstly, and then underwent near
isothermal forging and gradient heat treatment. The welding interface state was investigated by OM, SEM, TEM and XRD. The results
show that the elevated temperature properties of the dual alloy disc are better and the high temperature strength is larger than that of the
TC11 alloy. However, the dispersion degree of tensile properties is larger at the room temperature. When the dual alloy disc is deformed
by 50%, the o phase is distributed in the # phase grain boundary from welding seam to the heat-affected zone of TC11 alloy, which can not
be eliminated by gradient heat treatment. The cluster a, phase in the welding seam area is formed, which is ascribed to the diffusion of the
Al and Nb elements from the a, phase during near isothermal forging and gradient heat treatment.
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