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Al Ti v Nb Si
10.90 19.40 20.70 37.60 11.40
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Fig.1 Schematic diagram of the experimental equipment
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Table 2 Chemical composition of TC4 titanium alloy (/%)

Fe C N H

(¢} Al \Y% Ti

<0.30 <0.10 <0.05 <0.02

<0.20 5.50-6.80 3.50-4.50 Bal.

x3I 0I5BEELERS

Table 3 Chemical composition of 7075 aluminum alloy (/%)

Si Fe Cu Mn

Cr Zn Ti Al

0.40 0.50 1.20-2.00 0.30

2.10-2.90

0.18-0.28 5.10-6.10 0.20 Bal.

075 aluminum alloy

K2 /RO EEOR 2

Fig.2  Schematic diagram of laser additive joining of titanium/

aluminum heteroalloy
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Fig.3 Appearance view of laser additive junction titanium/

aluminum heteroalloy
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Fig.4 Schematic diagram of tensile sample size
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Fig.5 Microstructures of base material used for laser additive connection: (a) 7075 aluminum alloy and (b) TC4 titanium alloy
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Fig.6  Cross-section microstructures of high entropy alloy powder jointing specimens: (a) macroscopic microstructure of the joint;

(b) jointing area of TC4 titanium alloy substrate; (c) high entropy alloy area; (d) jointing area of 7075 aluminum alloy substrate
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Table 4 EDS analysis results of marked points of the joint area

in Fig.7a and Fig.7b (w/%)

Point Al Ti \'% Nb Si Mg
1 0.32 0.14 0.10  99.38 0.06
2 21.69 38.30  9.65 22.23 7.56  0.58

7 EE G SR ARBOCHE M IER X SEM ]

Fig.7 SEM images of high entropy alloy powder in laser additive connection areas: (a) 7075 aluminum alloy interface area; (b) high

entropy alloy area; (c) TC4 titanium alloy interface area
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Fig.10 EDS element mappings of the laser additive attachment region: (a) 7075/AITiVNDSI interface, (b) TC4/AITiVNDSi interface, and

(c) high entropy alloy region
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Process, Microstructure and Properties of Titanium-Aluminum Heteroalloy Connected
by Laser Melting Deposition

Shang Xiaofeng', Sun Chen', Zhao Yuhui?, He Chen?, Zhao Jibin?
(1. School of Mechanical and Electrical Engineeing, Shenyang Aerospace University, Shenyang 110136, China)
(2. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: To overcome the difficulty in connecting TC4-7075 heteroalloy with large differences in physical parameters, and to expand the
application range of high specific strength titanium-aluminum heteroalloy composite structure, AITiVNbSi high-entropy alloy was selected
as the intermediate layer material, and the effective connection of TC4 and AA7075 heteroalloys was realized by laser melting deposition
technology, and the macromorphology, microstructure, component distribution and interface characteristics of the junction area were
characterized by OM, SEM, EBSD, microhardness and tensile experiment. The results show that the connection joint is well combined with
the TC4 titanium alloy side interface, and there is an interface transition zone with a width of about 20 pm. Weisler tissue is bundled on
TC4 near the interface, and a compound area with a width of 20 um exists at the 7075 side interface. Based on AITiVNDbSi as the
intermediate layer material of high-entropy alloy, laser melting deposition technology can realize the effective connection of
titanium-aluminum heteroalloy, the hardness (HV) of the joint is about 6822.37 MPa, which is higher than that of the base metal, the
hardness of the connecting zone on the near titanium side is higher than that of the connecting zone on the aluminum side, and the tensile
strength is 116 MPa.

Key words: titanium-aluminum heterogeneous alloy; laser melt deposition; microstructure; mechanical properties
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