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Fig. 1 Effect of heat cycle temperature on tensile strength of joint
(p=13MPa, v,= 40K/s, v.= 20K/s, N= 20)

(a) —Effect of bonding minimum temperature ( ', = 1 193 K);

(b) —Effect of bonding maximum temperature ( T ,;,= 1 083 K)
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Fig. 2 Effect of bonding maximum temperature on fractograph
(8) —Tma= 1 153K; (b) —T mu= 1 173 K;
(§ =T pp= 1293 K5 (d) —T po= 1323K
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Fig. 3 XRD patterns of fracture
(T min=1083K, p= 13MPa, v.= 20K/s, v,= 40K/s, T ,x= 1323 K, N= 20)
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Table 1 XRD analysis of fracture for

different process parameters

T max/ K

Interface reaction phases

1153 a(Ti), austenite
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Fig. 4 Effect of thermal cycle index on

tensile strength of joint
(Tom= 1193K, T,u= 1083K,
p= 13MPa, v,= 40K/s, v,= 20K/5s)
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Fig. 5 Effect of thermal cycle rate on tensile strength of joint
(Tww= 1193K, T,u= 1083K, p= 13MPa, N= 20)
(a) —Effect of cooling rate( v,= 40 K/s); (b) —Effect of heating rate( v .= 20 K/s)
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Fig. 6 Effect of bonding pressure on

tensile strength of joint
(Tpw= 1193K, Ton= 1083 K,
vp= 40K/s, v.=20K/s, N= 20)
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Effects of technological parameters of phase

transformation diffusion bonding on joint strength

of Ti/ stainless steel

ZHOU Ronglin', GUO De'lun', ZHANG Yimgen®
(1. Beijing Aeronautical M anufacturing Technology Research Institute, Beijing 100024, China;
2. Tianjin Dagang Oil Field Administrative Office, Tianjing 300000, China)

[ Abstract] The technological parameters of the phase transformation diffusion bonding (PTDB) of the titanium and stainless steel

were studied. The tensile strength was tested by using the omnipotence testing machine and the fracture characteristics and phase

were analyzed by scanning electron microscopy and X-ray diffraction. The results show that: at the maximum cyclic temperature of

1173~ 1223 K, the minimum cyclic temperature of 1 073~ 1093 K, the heating velocity of 30~ 50 K/s, the cooling velocity of 15

~ 20 K/s, the cycle numbers 15~ 20 and the bonding pressure of 13 M Pa, there is not reactive phase on the interface of the phase

transformation diffusion bonding( PT DB) joint of the titanium and stainless steel, the tensile strength of joints is higher than 380

MPa, thus the high efficiency and high strength bonding of the titanium and stainless steel are realized.

[ Key words] phases transformation diffusion bonding; titanium; stainless steel
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