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Microstructural characteristics and effects of TC4 titanium
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Abstract : Friction stir welding technique is used for the processing of TC4 titanium alloy under protective atmosphere, and it
results with good formability. The research focues on the evolution mechanisms of «+ 3 dual phase microstructure in stirred
zone and the effects of processing parameters on structures hardness. The results show that with optimized technological
parameters, stir zone structure experiences the o/f transformation, and finally changes to the a+ 3 duplex structure which is
based on the B phase. After mixing head leaves and the structure cools, the precipitated lamellar « phase is among and/or with-
in-regions. Grain refining of a+ B dual phase is obvious. The shortened o/ lamellar spacing distance may improve the strength-
ening effect of the a+f duplex phase and enhance the hardness of the stir zone. The increasing of the tool rotation speed could coarsen

B-regions, while the increasing of the travel speed could help reduce the a phase ratio and generate needle-type Martensites.
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Fig. 4 SEM of the weld zone microstructures under the same traveling speed condition
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Fig.8 Schematic diagram of the weld zone o/ dual-phase microstructural evolution via FSW
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