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Grain boundary characterization and its influence on
fatigue crack initiation and propagation in Ti-15-3 sheet

SA Shi-yong !, WANG Ping?

(1. Representative Office of PLA Navy to Anshan Iron and Steel Group Corporation, Anshan 114000, China;
2. Key Laboratory of Ministry of Education for Electromagnetic Processing of Materials,

Northeastern University, Shenyang 110004, China)

Abstract: The grain boundary characterization and its influence on the fatigue sliding band initiation and short crack
propagation in Ti-15-3 sheet were studied. The results show that most of the grain boundaries belong to the large-angle
grain boundary, less of them belong to the small-angle grain boundary. In the present statistic scope, the adjacent grains
with misoritation angle of 40°—60° are over 60%, the adjacent grains with misoritation angle less 15° are about 4%. The
fatigue sliding band preferres to initiate near the large-angle grain boundary, which shows the barrier effect on the short
crack propagation. And no sliding band is found near the small-angle grain boundary, but the fatigue short crack
propagates across easily these small-angle grain boundaries.
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Microstructure of Ti-15-3 alloy after solid solution
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Fig.2 Distribution of misorientation angles between adjacent
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Fig.3 SEM images of fatigue sliding band initiation in Ti-15-
3 alloy
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Fig.4 SEM images for growth of short cracks in Ti-15-3 alloy
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Table 1 Euler angles of part grains in Fig.4
Grain number  Angle 1/(°) Angle 2/(°) Angle 3/(%) 3
1 121.43 47.21 46.49
2 120.51 42.10 53.12
3 350.99 51.69 50.42 1) Ti-15-3
4 117.34 51.52 38.10 40° 60" 15°
5 224.00 54.67 44.97
2) Ti-15-3
3
4 5 ( )
3) Ti-15-3
15°( )
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