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Fig.1  TEM nanostructures and SAED pattern in the samples 

after HESP treatment: (a) TA17, 50 µm below the 

treated surface, and (b) 0C18Ni9Ti, 60 µm below 

the treated surface 
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Table 1  Tensile strength of joints 

Joint 

Joint 

temp., 

T/� 

Joint 

time, 

t/s 

Sample 

No. 

Tensile 

strength, 

σ

b

/MPa 

Compressive 

ratio, ε/% 

1 327.0 –4.43 

2 314.0 –4.50 

CTPBD 1200 

3 Microstructure 

examination 

–4.38 

4 384.0 –1.1 

5 358.7 –1.3 

IPBD 

850 

80 

6 Microstructure 

examination 

–0.9 

Note: CTPBD-constant temperature and pressure; 

     IPBD-impulse pressure 
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~ 2  6^�7 SEM��/���g� 

Fig.2  SEM images (a, c) and EDS spectra (b, d) for the lon- 

gitudinal section of joints: (a, b) CTPBD joint and 

(c, d) IPBD joint 
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~ 3  6^_`cd�012��SEM�� 

Fig.3  SEM images for the fracture of joints on the 0Cr18Ni9Ti 

side: (a) CTPBD joint and (b) IPBD joint 
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Diffusion Bonding of Titanium Alloy and Stainless 

Steel with Surface Nanocrystallization 

 

Han Jing, Sheng Guangmin, Zhou Xiaoling, Sun Jianchun 

(Chongqing University, Chongqing 400030, China) 

 

Abstract: Surface self-nanocrystallization (SSNC) by means of high energy shot peening(HESP) was applied to produce nanostructures on 

the bonding surface of TA17 titanium alloy and 0Cr18Ni9Ti stainless steel bars and nanocrystalline structure layers with certain thickness 

were formed on the bonding surface of samples. TA17 and 0Cr18Ni9Ti bars were bonded by constant temperature and pressure diffusion 

bonding (CTPDB) and impact pressure diffusion bonding (IPDB) respectively on Gleeble-1500D tester. Tensile strength was tested, and the 

joint fractures and microstructures were analyzed. The results show that thinner intermetallic compound layer is formed on the interface of 

joints by IPDB which has a tensile strength of 384.0 MPa. Fracture of IPDB joints present brittle characteristic.  

Key words: surface self-nanocrystallization; constant temperature and pressure; impact pressure; diffusion bonding 
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