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Fig.1 Microstructures of TC4 raw material
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Fig.3 Principle of HIP forming of different hollow structures
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Fig.4 Tensile sample of diffusion bonding and its dimension
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Fig.5 Rectangle hollow structure and microstructure of diffusion bonding interface
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Fig.6 Cone hollow structure and microstructure of diffusion bonding interface
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Fig.7 Hollow cylindrical part after removing the inside, outside canning with chemical method

and the diffusion bonding interface microstructure
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Fig.8 Fabrication process of cylindric hollow structure by skin with ribs style
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Fig.9 Hollow cylindrical part after removing the inside, outside canning with chemical

method and the diffusion bonding interface microstructure
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Fig.10 Microstructure of diffusion bonding inter-face at different parameters
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R1 JRIBTCAM B SR

Table 1 Original TC4 material mechanics performance
B W BRE 3R R, /MPa JR SR BE Ry, /MPa PAER 4/%

1 985.1 932.89 10.4

2 963.23 924.52 6.6

973.02 925.52 8.87

R2 TCHy BEERELERRE
Table 2 TC4 diffusion welding interface bonding strength
i ZH WBRALAFRE R, /MPa | SRPERLE E/GPa | HiffiAE 4/%

1 800°C /120MPa/2h 949.81 119.2 4.0
2 840°C /120MPa/2h 981.32 114.5 —
880°C /120MPa/2h 980.52 109.1 9.4

(a)800°C . 120MPa. 2h

(b)880°C . 120MPa . 2h
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Fig.11 Tensile samples with different diffusion bonding parameters
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Fig.12 Tensile fracture with the diffusion bonding parameters of 800°C/120MPa/2h
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Fig.13 Tensile fracture with the diffusion bonding parameters of 880°C/120MPa/2h
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Manufacturing Method and Mechanical Property of Titanium Hollow Structure

Based on HIP Process

ZHAO Bing'*’, LIAO Jinhua"*’, HAN Xiuquan"*’, HOU Hongliang"*’, LI Zhigiang'*’
(1. AVIC Manufacturing Technology Institute, Beijing 100024, China;
2. Aeronautical Key Laboratory for Plastic Forming Technologies, Beijing 100024, China;

3. Beijing Key Laboratory of Digital Plasticity Forming Technology and Equipment, Beijing 100024, China)

[ABSTRACT] In order to fabricate a type of titanium hollow structure, a new process is developed based on hot isostatic
pressing (HIP). The hollow ring structure is first decomposed into the skin plus ribs structure, then these substructures are
combined together with adding a internal package into the hollow space. After HIP process, rectangular, cylindrical and
conical hollow structures are fabricated, under 800-900°C /100-200MPa/1-3h. The quality of this part is analyzed through
profile examination, interface microstructure analysis and mechanical performance test. The results show that the interfa-
cial diffusion bonding ratio of hollow structures almost reaches 100%, and the highest bonding strength reaches more than
980MPa, which is equal to the base metal. The fracture profile of diffusion bonding interface tensile samples shows ductile
properties, and the feasibility of this new process is verified, which will provide reference for aerospace applications.
Keywords: HIP; Titanium alloy; Hollow structure; Diffusion bonding; Mechanical property
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