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Effect of different shot peening intensities on fatigue resistance of
TC17 titanium alloy
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Abstract: In order to improve the fatigue resistance of the TC17 titanium alloy, shot peen-
ing on the surface was carried out. The effects of different shot peening intensities on fatigue resis-
tance of TC17 titanium alloy were studied by means of rotary bending fatigue test, fracture analy-
sis, residual stress field analysis, microstructure observation and surface integrity analysis before
and after shot peening. The results showed that surface roughness of titanium alloy was increased
from 0.315 pm to 0. 5—1.0 pm after shot peening. Severe plastic deformation occurred on the
surface during shot peening and the surface grains were refined. Residual compressive stress was
introduced into the surface, the layer depth of residual compressive stress was about 125— 151 pum,
and the maximum compressive stress appeared about 30 pm in depth from the surface. The fa-
tigue life of the rotary bending sample after 0. 3 mm « N shot peening was better than that of other
samples. Under the stress levels of 740 MPa and 840 MPa, the fatigue life of 0. 3 mm+N shot
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peened sample increased by 4.5 times and 7.5 times than that of non-shot peened sample, re-

spectively. The increase of fatigue life was attributed to the inhibition of fatigue crack initiation

and propagation by the refined grains, high-density dislocations and residual compressive stress

on the surface induced by shot peening. Excessive shot peening intensity caused the high surface

roughness, delamination and microcrack formation on the surface, which resulted in the de-

crease of fatigue life of 0. 35 mm «N and 0. 4 mm « N shot peened samples.

Key words: shot peening intensity; TC17 titanium alloy; fatigue life;

residual compressive stress; delaminating; microcrack
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Table 1 Chemical composition of TC17 titanium alloy

b2 o Fi %/ %
Cr 3.69
Al 4.83
Ti 83.38
Zr 1.76
Mo 3.57
Sn 2.57
Fe 0.2
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Table 2 Mechanical properties of TC17 titanium alloy
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Fig.1 Microstructure of matrix
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Fig.2 Specimen of rotational bending fatigue (unit:mm)
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Fig.4 Fatigue life of specimen under different shot peening

intensities at 740 MPa
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Fig.5 Fatigue life of specimen under different shot peeing
intensities at 800 MPa
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different shot peening intensities
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Fig.11 Microscopic image of plate sample surface before and after shot peening
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Table 3 Surface roughness of plate sample before

shot peening

R,/pm R, ../

KEETr 1] B BET7 1A pm
1# 0.282 0. 281 0.312 0. 387 0.315
28 0.271 0.362 0. 299 0.330 0.315
3+ 0.292 0.263 0.363 0.351 0.317
4= 0. 285 0.294 0. 352 0.330 0.315
5% 0.362 0.324 0.275 0.293 0.314
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Table 4 Surface roughness of plate sample after

shot peening

I AL 3R i/ R./pm R.../
(mm«N) Ky i B2 7 1l pm
0.20 0.453 0.512 0.476 0.579  0.505
0.25 0.584 0.667 0.541 0.584 0.594
0. 30 0.703 0.693 0.714 0.674 0.696
0.35 0.739 0.746 0.742 0.756  0.745
0.40 1.213 1.167 0.983 0.817 1.045
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Fig.12 Variation trend diagram of surface roughness of

plate samples with different shot peening intensities
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