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A Study on the Solid State Diffusion Bonding of Ti-6A1-4V Alloy
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Abstract

Solid state diffusion bonding is the joining process performed by creep and diffusion, which is
accelerated by heating below melting temperature and proper pressing, in vacuum or shielding
gas atmosphere. By this process we can obtain sufficient joint which can't be expected from the
fusion welding. For Ti-6Al-4V alloy, the optimum solid state diffusion bonding condition and
mechanical properties of the joint were found, and micro void morphology at bond interface
was observed by SEM. The results of tensile test showed sufficient joint , whose mechanical
properties are similar to that of base metal

8507, 3MPa is considered as the optimum bonding condition. Void morphology at interface
is long and flat at the initial stage. As the percentage of bonded area increases, however, small
and round voids are found. Variation of void shape can be explained as follows. As for the
void shrinkage mechanism, at the initial stage, power law creep is the dominant, but diffusion
mechanism is dominant when the percentage of bonded area is increased.
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Table 1. Chemical Composition of Ti-6Al-4V Alloy

C Al A% Fe Cu | Mn Ti

wt% (0.005] 6.34 | 3.90 | 0.19 | 0.02 | 0.01 | Balance
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Fig 1. Schematic diagram of DB equipment
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Table 2. Experimental Condition of the Solid State
DB

Surface Observing | 16mm X 2, 5am

Specimen Size

Tensile Test 16mm X 55mm

Bonding Temp. 850, 875, 900, 925 T

Bonding Pressure 0.5, 1, 2, 3, 4 MPa

Bonding Time 10, 30, 60, 120 min

Vacuum 10-5 Torr

Surface Roughness Ra 0.8 , Rmax 6um
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Pig 2. Dimension of tensile test specimen
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bonding pressure
a) 0.5MPa, b) 2MPa, c¢) 4MPa Fig 7. SEM photograph of the interface void
a) 900C, 3MPa, 10min
b) 900C, 1MPa, 60min
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Fig 11. Coordinate system of rhombic void
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