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The Welding Technology and the Microstructure of TC2 Alloy by Nd: YAG Laser
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Abstract; In order to repair the cracked structure of aecro TC2 alloy, the welding experiment of TC2 alloy was carried
out by YAG:laser. The effect of process parameters on welding seam was investigated. The microstructure of welding
seam was observed by SEM. The microhardness of the cross—sections of welding seam was measured. The results show
that the weld width increases with the increasing of electric current. At the same time, the microstructure of welding
seam changes from T to X type. The increase of welding rate reduces the weld width. According to the test data, a good
quality of welding seam can be obtained by the electric current of 150 A, pulse width of 10 ms, frequency of 4 Hz and the
welding rate of 2. 0 mm/s. The fusion zone is attributed to basketweave microstructure consisted of needle type martens-
ite a'. The heat affected zone is a circumferential band with the dimension of 75 pm, which is consisted of needle type
martensite and equiaxed a phases. There is more and denser needle type martensite in the region near the fusion line than
that away the fusion line. The trend of recrystallization become weak gradually close to the fusion line. The recrystal
grain size is obviously greater than that in the base material. Microhardness along the cross—sections is distributed like a
ladder. The microhardness of the base material is from 310 to 350 HV, 5. And the microhardness of fusion zone is en-

hanced by 60% to 500~600 HV, ;.
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Table 1 The composition of TC2 (w/% )
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Table 2 The orthogonal experiment table
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1 140 6 4 1.5 —1
2 140 8 5 2.0 —2
3 140 10 6 2.5 —3
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Fig. 1 The welded cross—section appearances under different electricity
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Fig. 2 The change of width with electricity
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Fig. 3 The change of width with speed
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Fig. 4 The comparison of the grain size
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Fig. 5 Microstructure of the fusion zone
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Fig. 6 Typical microstructure of the heat affected zone
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Fig. 7 Effect of electricity on the microhardness distribu-

tions of the welded cross—sections in the cross direction
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Fig. 8 Effect of speed on the microhardness distributions

of the welded cross—sections in the cross direction
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