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Fig. 2 Schematic illustration of diffusion bonding devices
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Fig. 3 True stress—strain curves of Ti-22AI-27Nb alloy at
strain rates ranging from 1X10*-1X107 s (a) 920 C;
(b) 940 C; (c) 960 C
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Fig. 6 Microstructures of diffusion bonding interfaces under different conditions: (a) 940 C, 10 MPa, 1 h; (b) 940 ‘C, 10 MPa, 2 h;
(c) 940 C, 15 MPa, 1 h; (d) 940 C, 15 MPa, 2 h; (e) 960 C, 10 MPa, 1 h; (f) 960 'C, 10 MPa, 2 h; (g) 960 C, 15 MPa, 1 h;
(h) 960 C, 15 MPa, 2 h
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Fig. 10 Schematic diagram of forming process of cross-
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Fig. 12  Picture of vertical ribs structure
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Fig. 13 Hollow four-layer structure of Ti,AINb alloy
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KAIBYSHEV O A. Superplasticity in metals and

Superplastic forming/diffusion bonding of
Ti-22Al1-27Nb alloy hollow four-layer structure

LI Bao-yong" % JIANG Shao-song'

(1. Harbin Institute of Technology, National Key Laboratory for Precision Hot Processing of Metals,
Harbin 150001, China;
2. Beijing Hangxing Machine Manufacturing, Beijing 100013, China)

Abstract: The hollow four-layer structure of Ti-22A1-27Nb alloy was fabricated by SPF/DB process. The characteristics
and mechanism of Ti-22A1-27Nb alloy with respect to superplasticity and diffusion bonding were investigated. Tensile
tests show that the optimal elongation of tensile specimens is 230% at the temperature of 960 ‘C and the strain rate of
1X107* 57" Effect of the bonding pressure, bonding temperature and bonding time to determine the microstructure and
mechanical properties of diffusion bonding joints was investigated, and the optimum bonding parameters are (960 ‘C, 10
MPa, 2 h). Through the finite element simulation, it could be found that the SPF/DB process of hollow four-layer
structure is feasible. The hollow four-layer structure of Ti-22AI1-27Nb alloy is manufactured, showing that the thickness
distribution of the bonding area is uniform.

Key words: Ti-22A1-27Nb; diffusion bonding; superplastic forming; four-layer structure
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