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Fig.1 Double-fastener hole specimen in initial fatigue

quality experiment (3mm in thickness)
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Fig.2 Schematic of marker load in fatigue load

spectrum ( N, representing fatigue load;N,

representing marker load)
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Fig.3  Fracture surfaces of TC4 titanium alloy
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Fig.4 Fatigue crack growth a-N data of TC4 titanium alloy with bimodal structure in different stress levels
(a)210MPa; (b)230MPa; (c¢)250MPa
2.0 2.0 2.0
(@) . (b) : (c),
g ; [ | E ; 1 E [ ] t
S 15F ! | S 15f / 1,-' [ |S1s) ! i 1
= / / = J {1 ] |= I {
& ] ] El J {1 7 | ® Lo £
£ i £ / 1] N =R f
~Lofp S / . Lof / 1 J |=10f £
< ; ; ¥ < / £ 7 E ! £
& 5 s 7z 5 ! &4 7 . I
&} ; ’A{‘A &} ‘:, ]’ & U 7i 2
05 v 0.5 i v 05F 7°
1 1 1 1 1 1 1 1 :' 1 1 1 1 1 1
2x10° 3x10° 4x10° 5x10° 6x10° 7x10° 4x10° 5x10° 6x10° 2x105  3x10°  4x10°  5x10°
Nleycles Nleycles Nleycles
K5 FEHRA=FARRRN T HRLY R o-N iz (a) 190MPa; (b)210MPa; (¢)230MPa
Fig.5 Fatigue crack growth a-N data of TC4 titanium alloy with lamellar structure in different stress levels
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Table 1  Optimized parameters of general EIFS distribution of

TC4 titanium alloy with bimodal structure

Stress/MPa Q./x107° «a 0B
210 2.46
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Table 2 Optimized parameters of general EIFS distribution of

TC4 titanium alloy with lamellar structure

Stress/MPa 0./ x107° a 0B
190 1.68
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230 3.23
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Table 3 The evaluation results of initial fatigue

quality of TC4 titanium alloy

Microstructure of Result

Conclusion

TC4 titanium alloy ¢(0),,,,;/mm EIFS, /mm

Bimodal structure 4.55 x 10 ~° 0.125 Coincidence

Lamellar structure 0.018 0.125 Coincidence
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Initial Fatigue Quality of Faster Holes of
TC4 Titanium Alloy with Two Microstructures

LI Hua', HE Fei’, MA Ying-jie', LEI Jia-feng', JING Lyu-lu’, LIU Yu-yin'

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China; 2. Shenyang Aircraft Design & Research
Institute, Shenyang 110035, China)

Abstract . Fatigue crack growth a-N data of TC4 titanium alloy with bimodal and lamellar microstructure was obtained from fracture sur-
face by marker load technique. Based on three different stress levels, the general distribution of equivalent initial flaw size ( EIFS) was
established to describe the initial fatigue quality (IFQ) of the two microstructures. The results show that, compared with lamellar struc-
ture, the IFQ of TC4 titanium alloy with bimodal structure is a high level titanium alloy, in which the IFQ is affected by both the initia-
ting cycles of fatigue crack and the crack propagating coefficient. The fracture morphology in bimodal microstructure by marker load
technique was analyzed. It was revealed that the model of fatigue crack propagation changed after the marker load added, which lead to

the readable marker line in fracture surface.

Key words: titanium alloy ;fastener hole;initial fatigue quality ;marker load ;fracture model



