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Effect of surface machining state
on fatigue property of Ti-1023 titanium alloy

QI Li-chun, HUANG Li-jun, HUANG Xu, LI Zhi-yan

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The effect of surface machining state on the fatigue property of Ti-1023 titanium alloy was studied. The results
show that the test sample surface roughness by longitudinal polishing is one order of magnitude lower than that by
circumferential grinding, the surface compressive stress of longitudinal polishing samples is threefold of that of
circumferential grinding samples; the rotating bending fatigue limit of longitudinal polishing samples for 1x10 cycles is
improved by about 36% than that of circumferential grinding samples. Surface compressive stress field can be induced by
shot peening and surface roughness can be improved by surface manufacture to increase the fatigue property of Ti-1023
titanium alloy.
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Table 1 Surface roughness of circumferential grinding sample

Sample Ry/um

No. Point1 Point 2 Point 3 Average
1 0.346 6 0.544 9 04418 0.444
2 0.5542 0.628 6 0.708 6 0.63
3 0.201 3 0.270 4 0.217 4 0.230
4 0.564 7 0.467 3 0.573 4 0.535
5 0.410 6 0.500 1 0.267 8 0.393
6 0.3304 0.2915 0.366 2 0.329
7 0.5184 0.5550 0.201 3 0.425
8 0.4851 0.707 8 0.5537 0.582
9 0.260 7 0.295 4 0.323 8 0.293
10 0.599 5 0.626 6 0.6212 0.616
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Table 2  Surface roughness of longitudinal polishing sample

Sample R,/um
No. Point 1 Point 2 Point 3 Average
11 0.048 5 0.066 2 0.066 2 0.060
12 0.042 5 0.048 2 0.051 6 0.047
13 0.0413 0.053 5 0.037 8 0.044
14 0.050 0 0.059 3 0.066 4 0.059
15 0.047 7 0.0356 0.0512 0.045
16 0.0533 0.046 4 0.048 4 0.049
17 0.041 4 0.053 1 0.054 5 0.050
18 0.042 4 0.036 6 0.0358 0.038
19 0.0349 0.0311 0.047 1 0.038
20 0.062 8 0.046 6 0.040 6 0.050
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Fig.1 Fractographs of fatigue samples: (a) Circumferential grinding sample; (b) Longitudinal polishing sample

B2 Wi IR S

Fig.2 Fractographs of origin zone of cracks: (a) Circumferential grinding sample; (b) Longitudinal polishing sample
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B3 W7 A 57 4l A
Fig.3 Fatigue striation features of fatigue crack propagation during initial stage: (a) Circumferential grinding sample; (b)

Longitudinal polishing sample

B4 Wi o7 9 e e I 57 4 i Ak
Fig.4 Fatigue striation features of fatigue crack propagation during late stage: (a) Circumferential grinding sample; (b) Longitudinal

polishing sample

B5 Wik X e Ak

Fig.5 Dimple features of eventual failure region: (a) Circumferential grinding sample; (b) Longitudinal polishing sample
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Fig.6 Working portion machining appearance of fatigue sample with perpendicular fracture: (a) Circumferential grinding sample;

(b) Longitudinal polishing sample
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Fig.7 Origin macrostructure of circumferential grinding sample
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