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A Special Composite Transition Metal Sheet for Titanium/Steel
Resistance Brazing Joints
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Abstract . In view of the difficulties in connecting between titanium alloy and stainless steel, a method of titanium/steel
resistance brazing process by using composite transition sheet as transition layer was proposed. First, the structures and
components of the composite metal sheet were designed, and a preparation device and method of the metal sheet with solder
as base layer and V, Cr, Mo metal powder as adsorption layer was explored. Secondly, the effects of density and thickness of
the metal sheet on microstructure and mechanical properties of the joint were discussed. The welding results show that the
shear strength of the titanium/steel resistance brazing joint with composite metal sheet as the transition layer is nearly three
times higher than that of the direct resistance brazing joint, reaching 237 MPa. The adoption of composite metal sheet is a
feasible method to realize the connection of titanium/steel.

Key words: titanium/steel joint; composite transition metal sheet; microstructure; component
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Fig.1 Schematic diagram of composite metal sheet structure
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Fig.2 Schematic diagram of joint diffusion reaction
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Fig.3 Schematic diagram of adsorption layer component design
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Fig.4 Schematic diagram of powder pressing mold
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Fig.5 Schematic diagram of constitution
of powder spreading device

EA AR 6 Fros, RS Sk Wi
A, AERBRBCEAERET-G E, kR
SKAEMEHLAHESY T 10 F A3, Sk 5 Bk
b I FE Bl LA e k2L TR A% 2 IK B BOE TR E Y
YERF I E K ) — RE ], J il 1 P 45

IIES
o
AL
T
& P R &

K6 RS R EK

Fig.6 Schematic diagram of pressure mechanism
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Fig.7 Influence of pressing pressure on powder density
and thickness
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Fig.9 Assembly diagram of the joint
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Tab.1 Influence of V and Mo powder thickness
on joint's performance

2R hy/mm 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09

B P YISR FE o, /MPa| 161 | 189 | 207 | 233 | 205 | 190 | 165
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Tab.2 Influence of Cr and Mo powder thickness
on joint's performance

K3 Z L hy /fmm 0.010.02|0.03 1 0.04{0.05|0.06 | 0.07
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Tab.3 Influence of metal sheet density
on joint's performance

BB pl(grem?) | 5.64 6.22 6.53 6.67 6.71

kBT VISR B o /MPa| 188 203 236 210 197
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Fig.10 Microstructure of each joint
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Fig.11 XRD diffraction results of the joints
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Fig.12 Fracture morphology of the joints
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