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Table 1 Chemical composition of TC4 and TC11 alloys (/%)
Alloy Al \Y Mo Zr Si C O N H Ti
TC4 5.65 4.02 - 0.062 0.15 0.015 0.012 Bal.
TCl11 5.48 3.54 1.57 0.32 0.024 0.02 0.012 0.010 Bal.
*2 BE 1 BEEBRBAHESTERMMSEK Fz4 PALEGIE
Table 2 Percentage composition of each layer (1 layer) (w/%) Table 4 Heat treatment process
Layer number TC4 TCI11 No Forming St::actll;ranue and Heat treatment parameters
Laser deposition
! 30 30 1# manufacturing AC
2# Stress relief annealing 550 ‘C/2 h, AC
3#  Solution-aging treatment 930 °C/1 h, AC+550 °C/2 h, AC
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Table 3 Percentage composition of each layer (3 layers)

(w/%)
Layer number TC4 TC11
1 75 25
2 50 50
3 25 75
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Fig.1 Schematic diagram of tensile sample sampling
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Table 5 Tensile properties of samples by stress relief

annealing at room temperature

Number of layers ov/MPa 00../MPa wl%
0 913.900 867.496 15.37
1 938.630 895.62 27.13
3 965.317 846.33 33.17
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Fig.2 Laser deposited microstructures of TC4/TC11 samples: (a) 0 layer, (b) 1 layer, and (c) 3 layers
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Fig.3 Laser deposited microstructures of TC4/TC11 samples by stress relief annealing: (a) 0 layer, (b) 1 layers, and (c) 3 layers
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Fig.4 Laser deposited microstructures of TC4/TC11 samples by aging treatment: (a) 0 layer, (b) 1 layer, and (c) 3 layer
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Fig.5 Tensile fracture morphologies of TC4/TC11 samples after different heat treatments: (a;, a;) 0 layer; (by, b) 1 layer; (ci, c2) 3 layers
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Fig.6 Stress-strain curves of samples with different layers by

stress relief annealing
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Fig.7 Micro-hardness distribution of TC4/TC11 interface

fabricated with different heat treatments
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Table 6 Average micro-hardness of samples with different

heat treatments (MPa)

No. 0 layer 1 layer 3 layer
1# 5076.33 5272.50 5176.33
24 5187.00 5402.70 5387.00
3# 5508.33 5563.50 5508.33
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Effect of Transition Layers on Microstructure and Properties of TC4/TC11 Interface
Fabricated by Laser Deposition

He Bo', Liu Jie', Yang Guang®
(1. School of Mechatronics Engineering, Shenyang Aerospace University, Shenyang 110136, China)
(2. Key Laboratory of Fundamental Science for National Defense of Aeronautical Digital Manufacturing Process,

Shenyang Aerospace University, Shenyang 110136, China)

Abstract: TC4/TC11 dual alloy specimens with different component gradients in the transition zone were prepared by laser deposition.
The effects of transition layer number and different heat treatment on the microstructure, tensile properties and micro-hardness of
TC4/TCI11 dual alloy interface were investigated. The results show that the transition layer number has a great influence on the
morphology of the microstructure, and the increase of the transition layer in number reduces the interface difference between TC4 and
TCI11 alloys, causing more uniform micro-hardness distribution. The transition basket-weave microstructure of the deposited TC4/TC11
varies greatly; the microstructure after stress relief annealing is much more uniform; microstructure after solution-aging treatment is much
coarser and the difference is more obvious. From the room temperature tensile test results on specimens after stress relief annealing, it can
be concluded that the increase of transition layer in number improves the tensile strength and plasticity of TC4/TC11 dual alloy, and that
fractures occur on the side of TC4 titanium alloy, which shows that the transition interface performance of TC4/TC11 dual alloy is good.
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