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Effect of Heat Input on the Microstructure of Laser Welded TB9 Joint
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Abstract: TB9 laser welded joints were fabricated utilizing the laser welding process. This study examined the impact of
heat input on the microstructure of the joints and explained the interrelationship among heat input, thermal cycles, and micro-
structural evolution through numerical simulation. The high Mo equivalent of TB9 alloy, together with the high cooling rate
of laser welding process, enables the § phase formed at high temperatures to be stabilized to room temperature in the fusion
zone. As a result, the fusion zone consists of single B phase. As the heat input increases, the phase composition of the fusion
zone remains unchanged, consistently exhibiting a microstructure of single 3 phase. However, the grain size of the [ phase
grows. Additionally, the reduction in the temperature gradient within the central region of the fusion zone promotes the for-
mation of equiaxed B phase grains. With the increase of heat input, the macroscopic morphology of the fusion zone transi-
tions from T-shaped to X-shaped, accompanied by a significant increase in the width of the fusion zone. In the heat affected
zone, the microstructure exhibits gradient transition morphology from the fusion line to the base metal. The heat affected
zone is divided into single B phase region, B+a, (primary a) phase region, and B+a,+o, (secondary o) phase region in order.
An increase in heat input correlates with an expansion of the single § phase region in the heat affected zone.
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Table 2 Parameters of laser welding process
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Tab.3 Thermal physical property parameters of TB9
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Table 4 Connotation and value of the heat source parameters
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Fig.3 Metallographic microstructure of welded joint with heat input of 90 J/mm
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Fig. 9 Microstructure of heat affected zone with heat input of 90 J/mm
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