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Fig. 1 Micro-hardness of different states Ti.-24Al-15Nb-1.5Mo/
TCI1 alloy weld samples: (TC11 (left)—Ti-24Al-

I15Nb-1.5Mo (right), starting point 4250 pm — end
point (No.1: 5750 um; No.2: 6550 pm; No.3: 5750 pm))
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Fig.2 Original microstructure of base metal: (a) TC11 alloy

and (b)Ti-24Al-15Nb-1.5Mo alloy
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Fig. 3 Microstructure in welded joint: (a) heat effect zone (TC11), (b) fusion zone, and (c) heat effect zone (Ti-24Al- 15Nb-1.5Mo)
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Fig. 4 Microstructure of welded joint after near isothermal forging: (a) heat effect zone (TC11), (b) fusion zone, and (c) heat effect zone

(Ti-24A1-15Nb-1.5Mo)
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Fig. 5 Microstructure of joint after near isothermal forging and gradient heat treating: (a) heat effect zone (TC11), (b) fusion zone, and (c)

heat effect zone (Ti-24Al- 15Nb-1.5Mo)
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Fig.6 Microstructure (a) and electronic probe analyzing (b) for weld seam zone
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Table 1 The content of elements in different sites of FZ of welding seam (w/%)
As welded As welded + forged + heat treated
Element
—500 um 0 +500 pm —500 um 0 +500 pm
Al 9.14 9.15 8.76 8.05 7.78 8.30
Ti 70.62 70.07 71.48 75.36 74.10 75.84
Zr 0.73 0.97 0.84 1.02 0.70 1.34
Nb 17.51 17.14 16.20 12.67 14.22 11.63
Mo 2.01 2.68 2.72 2.90 3.21 2.89
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Table 2 Tensile properties of dual alloy jionts after near

isothermal deforming 40% and gradient heat

treating

Room temperature 500 'C
o/MPa  ¢9/MPa  6/% w/% o/MPa coo/MPa 6/% w/%

1140 1100 1.5 24 840 665 185 65
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Fig.7 The fracture morphologies of dual alloy joints after nearly

isothermal deforming and gradient heat treating: (a, b) RT
and (¢, d) 500 C
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Craft of Improving Microstructure and Properties of Ti-24Al-15Nb-1.5Mo/TC11
Dual Alloy Welding Joints

Gao Jun, Yao Zekun, Liu Yingying, Guo Hongzhen, Yang Hanghang

(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The effect of near isothermal forging and gradient heat treatment on the micro-hardness distribution, the trend of elements

diffusion, the microstructure and tensile property have been investigated for the welding Ti-24Al-15Nb-1.5Mo/TC11 dual alloys joint. The

results show that the joint can be strengthened through near isothermal forging and gradient heat treatment. During heat working, the

martensite o’ phase and a”phase in fusion zone of joint are breaken up into a balance microstructure consisting of « () phase + £ phase.

The Widmanstatten structure changes into the basket weave structure in the alloy TC11 heat-affected zone of joint. In addition, the joint

has excellent high temperature properties after near isothermal deformation and gradient heat treatment (o is 840 MPa, Jis 18.5%, and y

is 65%).
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