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[ Abstract]  The fatigue properties and modes of fatigue crack initiation of the smooth and
notched Ti-15-3 alloy sheets were studied. The results shown that the crack initiation appears
mostly in the original surface of the smooth fatigue specimen, and then formed the surface
source. Whereas, the crack initiation appears in the machining surface of the fatigue specimen
with the center bore or edge notch, then formed the corner source or the line source. The tensile
strength of the aged alloy sheets at 520 is 73M Pa higher than at 540 , however, there is lit—
tle difference between them.
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1 Ti-15-3 (wt%)
Table 1 Chemical composition of the Ti-15-3 alloy (wt% )
v Cr Sn Al Fe C N H (0} Ti
B2061 15.25 2.80 | 3.03 2.98 [ 0.09 | 0.010 | 0.010 |0.0024 |0.12 902
1080MPa Ti-15-3
1080MPa 520 , 10h, AC
540 520
3
N 2
Ti-15-3 S-N 1 4
4
AMS4914A
(1) 540 , 8h, AC 0,2 1000M Pa, . > 4.1
> 965MPa, 0= 7% ;(2)480 , 16h, AC = 1240MPa, 2 s 540 520
0v2= 1170M Pa, 6= 5% , 520
30CrMnSiA 540 73MPa, 0. 8%
2
Table 2 The tensile properties and the fatigue strength limitations along the axes at room temperature
0, 0y, 2 6( lo= SOmm) f N Jdp
K, R o/ &
MPa | MPa % Hz MPa
1 0.1 116 107 624 0.563
ST+ 540 ,8h,AC 1109 1021 11.0
3 0.1 116 107 290 0.261
1 0.1 116 107 616 0. 521
3 0.1 116 107 298 0. 252
ST+ 520 , 10h, AC 1182 1089 10.2 0. 06 86 5% 106 315 0. 266
0.5 86 5% 106 407.5 0.345
5 0. 06 86 5% 106 160. 4 0. 136
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Fig.1 S-N curve of the smooth and notched sheets .
Fig-2 S-N curve of the smooth and notched sheets

specimen ( Kt= 3) aged at 540
specimen ( ) aged o specimen (Kt= 3) aged at 520
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Fig.3 S-N curve of the sheets specimen with Fig.4 S -N curve of the sheets specimen with
center bore aged at 520 edge notch (Kt=5) aged at 520
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(a) 540 Ki=1 ; (b) 520 Ki=1 5 (o 5 (d) K=3
Fig-5 The mode of fatigue crack initiation
(a) aged at 540 , Kt = 1, surface source; (h) aged at 520 , Kt = 1, surface source

(¢) crack initiate from the center bore; (d) edge notch, Kt = 3, line source
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