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Abstract The IC10 single crystal superalloys are welded by the laser welding process, and the effects of welding
speed on joint weld forming, cross-section morphology and microstructure are analyzed. The results show that the
surface and back widths of welds increase with the decrease of welding speed. The cross-sections of welds under
different welding speeds all show a typical goblet shape. The welds mainly consist of fine grains, cellular crystals
and columnar crystals. The welding cracks extending along the grain boundaries always occur in welds under
different welding speeds. The growing direction of the grains in joints tends to be the same, which increases the
cracking susceptibility of joints.
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Table 1 Chemical compositions of IC10 single crystal superalloy (mass fraction, %)

Element C Co Cr Al

w Mo Ta Hf B Ni

Content 0.12 12 7.5 6.2

5.2 2 7.5 1.7 0.02 Bal.

Bl 1 IC10 B & iR A 4 0 W i A 4
Fig. 1 Microstructure of IC10 single crystal superalloy
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Fig. 2 Weld appearances under different Weldmg speeds. (a) Surface; (b) back
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Fig. 3 X-ray examination film of welding joint
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Flg. 4 Cross-sectional appearances of welds under different welding speeds.
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Fig. 5 Microstructures of welding joint. (a) Near left of weld fusion line;

(b) near right of weld fusion line; (c¢) center of weld
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Fig. 6 Microstructures in central area of welds under different welding speeds.
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Fig. 8 SEM images of transverse cracks of joint welds at different areas.

(a) Extending along columnar crystal boundary;
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(b) extending along cellular crystal boundary
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Fig. 9 EBSD analysis results of joint
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Fig. 10 Misorientation distribution of joint grains
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