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Table 1  Overlapping modes of brazing joints

Joint Overlapping forms
A Ni plating layer on SS surface+titanium alloy
B Titanium alloy+stainless steel
C SS+Ni plating layer on titanium alloy
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Table 2 Aformula for plating solution (g/L)

Ingredient Sodium citrate CrCl; 6H,0

NiCl, 6H,0

NH4C| KBr H3BO3 NISO4 6H20

Content 130 75 45

50 12.5 50 50
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Table 3 Shear strength of the joints (MPa)

Joint 800 C 850 'C 920 'C 950 'C
A 92 124 467 69
B 79 103 118 62

C 62 75 84 47
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Fig.1 Microstructure of the joints at 920 C: (a) B and (b) A
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Fig.2 Osmotic concentration of atoms for B (a, ¢) and A (b, d) brazing joints at different brazing temperatures: (a, b) 800 °C, and (c, d) 920 ‘C
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Fig.3 Ni osmotic concentration of A brazing joint at different temperatures: (a) 800 C, (b) 850 C, (c) 920 C, and (d) 950 ‘C
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Fig.4 XRD patterns of brazing joint B (a) and A (b) at 920 C

K5 BRI S

Fig. 5 Fracture morphologies of B and A brazing joints: (a) stainless

steel side fracture morphology of B joint, (b) stainless steel
side fracture morphology of A joint, (c) titanium alloy side
fracture morphology of B joint, and (d) titanium alloy side

fracture morphology of A joint
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Influencing Mechanism of Ni Clad Layer on Atomic Diffusion Behavior of Titanium/Steel
Brazing Joints

Zhang Pengxian, Ma Chiyuan, Yu Haiyu
(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Brittle intermetallic compounds in brazing joints of titanium and steel easily worsen their weld organization and mechanical properties.
In order to solve this problem, a series of contrast tests in which the Ni layer was plated on the matching surface of base metal or not were
conducted and the influencing mechanism of Ni clad layer on the atomic diffusion behavior, microstructure and mechanical properties of the
brazing joint were investigated. The results show that the Ni layer blocks the atom diffusion of brazing joints; however, the degrees of obstruction
are different among Fe, Ti and other atoms. The difference is closely related to the physical location of Ni layer in the joint region. The obstruction
of Ni layer alters osmotic concentration of the atoms, slows down the metallurgical reaction degree, and reduces the content of brittle intermetallic
compounds. Consequently, Ni clad layer can effectively improve the microstructure and mechanical properties of the brazing joints.
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