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Fatigue notch sensitivity of Ti-24Nb-4Zr-8Sn alloy
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Abstract: The effect of notch size and R ratios on high cycle fatigue properties at room temperature of Ti-24Nb-4Zr-8Sn
alloy was investigated. The results show that, due to the superior high ductility and super-elastic deformation,
Ti-24Nb-4Zr-8Sn alloy exhibits low fatigue notch sensitivity. The specimen with notch has a much lower fatigue
resistance than the normal ones. The notch size and R ratios have little effect on microstructure and fatigue notch
sensitivity, only have some change on the fatigue strength.
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850 55 mm
800 12 mm I mm
Ti2448 1 0.5 mm 1200% 40 pm
d3 mm Tenupol-5

1 Ti2448 6% +35% +59%
Table 1 Chemical composition of Ti2448 alloy (mass fraction, ( %)
%) -15~-20 15~20V

Nb Zr Sn (0] Ti
24.7 3.75 8.09 0.11 Bal.
2
12
Instron 21 Ti2448
0.3 0.1 1(a) (b) Ti2448

-1 di.5

mm><30 mm TEM
Ti2448
500~600 nm( 1(c))
Axiovert 200 MAT 100 nm
40% HCl SSX-550 Ti2448
[8]
Ti2448 2
JEOL 200 1% 1%

CX- 200 kV 2% 3%

1 Ti2448
Fig.1  Microstructures of Ti2448 alloy after being hot-rolled: (a) Optical image of transversal section; (b) Optical image of

longitudinal section; (¢, d) TEM bright field image (inset is [111]s zone axis selected-area diffraction pattern)
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K
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q Ki  Kr R=0.1 0.=250 MPa
K K
q
2 Ti2448 (  4b)
Table 2  Fatigue notch sensitivity of Ti2448 alloy
2 q (4 (
K=3,=034  K=3.5,1=028 K=4,=0.14 4(d))
-1 0.366 0.267 0.267 ( 4e)
0.1 0.33 0.314 0.291
0.3 0.3 0.28 0.259 ( 4(f))
4 Ti2448

Fig.4 SEM images of fracture surface of notched specimen fatigue tested at R=0.1, 6:=250 MPa: (a) Overview of fracture surface;

(b) Crack initiation at surface of specimen; (c) Microcrack; (d) Secondary crack; (e) Fatigue striation; (f) Final fracture region
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