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Effect of Subarea—Scanning on Temperature and Stress Field of Titanium Alloy Formed by
Laser Deposition Forming

XING Bendong, ZHANG Rui, WANG Fuyu, WANG Xiangming
(AVIC Shenyang Aircraft Design and Research Institute, Shenyang 110035, China)

[ABSTRACT] Based on the engineering experience that subarea—scanning can effectively reduce the residual stress
of large-scale structure formed by laser deposition forming, a finite element model based on thermo—elastic—plastic finite
element theory was established to simulate the temperature and stress fields in the forming process. And the effects of
different subarea—scanning on temperature and stress evolution, thermal cycling curve and residual stress of T—joint formed
by laser deposition forming were studied. The results showed that the maximum values of thermal stress and residual stress
occurred at the four outer corners of the contact between the upper edge strip and base metal, which is independent of the
zoning method; The subareca—scanning has little effect on the outer corner points and the short outer midpoints of T—joint,
but has certain influence on the thermal cycle curve and thermal stress curve of the inner corner points, the inner points and
the long outer midpoints; Subarea—scanning has a great influence on the distribution of residual stress, especially on the
distribution law and amplitude of residual stress along the specified section.
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Table 1 Thermo—physical parameters of TC4

B /C B/ (Jkg'c ) ER/ (Wem - ) | B /GPa AR RAKERE (10°°C ") | JRAEREE /MPa
20 611 6.8 109 0.34 8.4 920
200 653 8.7 94 0.34 9.2 750
400 691 10.3 80 0.37 95 560
600 713 13.7 66 0.39 10.0 340
700 725 14.4 48 0.40 10.4 280
800 735 15.8 35 0.41 10.9 130
1000 754 18.3 22 0.42 11.0 90
1200 771 21.7 5 0.42 11.0 66
1400 787 245 0.1 0.42 11.0 31
1540 800 253 0.01 0.42 11.0 12
1650 806 150% 0.01 0.42 11.0 2
1800 806 150% 0.01 0.42 11.0 0.1
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