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Abstract : Metallographic, hard, scanning electron microscope (SEM) analyses, energy dispersive spectrometer (EDS)

XEHS :1001-3814(2020)09-0024-04

analyses and X-ray diffractometer (XRD) analyses test methods were applied to study the microstructure and phase
transformation of tungsten inert-gas arc welding (TIG) joint of T91 heat resistant steel under different anneal holding time at
760°C. The test results show that the microstructure in the weld zone transforms from lath martensite to plate martensite or
acicular martensite under different anneal holding time at 760°C of TIG welded joint of T91 heat resistant steel, and
transformation of microstructure is caused by twin phenomenon and high carbon equivalent. When the anneal holding time is

6 hours, relatively uniform and fine second phase particles are dispersed in grain boundaries, martensite acicular boundaries

and interior of martensite, so the second phase has obvious strengthening effect. The hardness of weld zone is higher.
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Fig.1 Microstructure in weld zone annealed at 760°C under different holding time
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Fig.2 SEM morphology and EDS analysis of the weld annealed under different holding time
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Fig.3 XRD diffraction patterns of TIG welded joint of T91
heat resistant steel under different anneal holding time
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Tab.2 The main precipitates of TIG welded joint of T91
heat resistant steel under different anneal holding time
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Fig4 The microhardness distribution curve of TIG welded
joint of T91 heat resistant steel under different anneal
holding time
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Fig.5 Micro-hardness of cross section of welded joints
under different process parameters
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