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Abstract Five cast gamma titanium aluminides, Ti-45~48%Al-2%Nb-2%Cr (nominal
composition in at. %), were laser welded and their weld cracking susceptibilities were
evaluated. Laser power, traversing rate and preheat temperature were systematically
varied to generate a series of welds exhibiting a wide range of cooling rate
(100°C/s-10,000°C/s). As Al content increased and the weld cooling rate decreased,
solidification cracking susceptibility increased while solid-state cracking susceptibility
decreased. Through laser beam energy input control and preheat, it was determined
possible to produce high quality laser welds.
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Table 1 Chemical compositions of gamma titanium aluminides

Heat Ti Al Nb Cr Fe Si o]
A 50.6 45.5 1.9 1.8 0.028 0.028 | 0.2206
B 49.8 46.2 2.0 1.7 0.01 0.04 0.1297
C 484 | 46.9 1.9 1.5 0.007 0.03 0.141
D 48.6. 47.3 1.9 1.9 0.007 0.03 0.180
E 48.4 47.9 1.9 1.5 0.01 0.03 0.153
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Fig. 1 Soldification cracking susceptibility

of gamma titanium aluminides
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Fig. 2 Effect of travel speed on solid-
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Fig. 5 Process parameter window for sound LB welds showing region susceptible to
solid-state cracking, region susceptible to solidification cracking and crack-free

region
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Fig. 6 Factors determining the size of process parameter envelope and their effect on

weld cracking susceptibility
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