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Table2 Tensile properties of welded joint of fine grain TC21 with same parameters( 160A)

Grain size Test sort o,/MPa o, ,/MPa 8/ % o/ %

) BM 1210.8 1146.7 8.86 9.13

o WS 1156.2 — 1.98 3.52

7 BM 1101.3 1034.7 6.31 4.42

wm ws 1050. 4 — 1.00 2.25
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BM: base metal;TZ; transition zone;FHAZ: fine grain heat-affected zone;CHAZ: coarse grain

heat-affected zone; FTZ:fine grain transition zone;FZ; fusion zone
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Microhardness distribution of welded joint of fine grain TC21 with various parameters
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Study on Microstructure and Mechanical
Properties of Fine Grain TC21 Alloy in TIG
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Abstract: Fine grain TC21 alloy with various grain sizes were welded by conventional TIG welding. The mechanical properties of wel-
ded joint were investigated. The results showed that the tensile strength of welded joint of fine grain TC21 with various grain sizes was
about 95% one of the base metal, the weldability of TC21 alloy was good by and large. But welded joint was seriously brittle, the spe-
cific elongation and reduction of cross section area of welded joint were more lower than that of the base metal. The microstructure of fu-
sion zone ( FZ)and heat-affected zone( HAZ) were similar ,which were called o' martensites. With the same parameters, the micro-
structure of FZ and ( HAZ) of 2um TC21 alloy were lamellar or long granular o’ structures, whereas the microstructure of welded joint
of 7pm TC21 alloy was needle or small granular o’ structure, which o’ clusters was small and crossed. Hardness measurements showed
there was a softened zone in fine grain heat-affected zone( FHAZ) near the base metal, the hardness of softened zone was the lowest.
However, the boundaries between FZ and coarse grain heat-affected zone(CHAZ) of welded joint was another softened zone, but hard-
ness decreased slightly in this zone. Tensile fractures of welded joint presented character of quasi-cleavage crack. Cleavage features of

fractography of weld joint were more obvious with increasing grain size of the base metal.
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