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Vibration fatigue crack growth life prediction of TC4 titanium alloy by
considering the influence of crack shape
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Abstract: Based on the tests about vibration fatigue crack growth of TC4 plate, the re-
lationship between crack growth life and crack length was got. Using the ultra-depth micro-
scope to observe and analyze the crack shape, the crack shape parameter was fitted. The fit-
ted parameter was applied to calculate the stress intensity factor range and predict the crack
growth life. Comparing the test results with prediction results, it showed that the crack
shape parameter greatly influenced the predicting results. When the parameter was given a
constant value, the error between the prediction and tested results was large. However, the

fitted crack shape parameter can be used to predicted the crack growth life much more con-
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veniently and accurately.
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Fig. 1 Definition of geometry and parametric angle ¢ of corner crack and surface crack
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Table 1 Mechanical property of TC4 titanium alloy
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Fig. 2 Geometry and dimension of specimen (unit: mm)
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Fig. 3 Schematic of vibration test system

VDAl AT A AR A 8 R AR DA AR AR SO N A
PRI 1 B B A A5 2 2 80 Hz, 350 3 72 v 4 B —
B ik ] 427 452 a0 i o R Bl L 3R
T 5 I 3C R REEOR B AR [ A7 S8 3R B AR 106 I 4
k5.

3 KBWERSHH

3.1 MAHRELR

BT TC4 BKA 4 H A 8 m 0Y o B2 B PR A i
IR B 97 55 K30 B, 7 B it Ak oG T 7 iz A
AR K, 485 AE i W7 2401 A8 R B R A 7
AT b 3 30 o 2 e f D o sl A7 JR e S A e 3
2 i 4 W 5 1200 L B A2 J i o MR 1 TR
A vt A 32K 50 i 56 AR L AR B b 3 R s 4 R
5B RN AR Z (8] ) ¢ 22 6 1 A8 4 580 N ) s
SR 4 Fron, B4 bR AR AR 2A Sl i
PR A vy b T AR W 22 R DA o AR R
247 394 3R 1T e K )

1000
o XK AR =
800 o
DUDD
£ 600} o
= o
s o
2400t -
o n‘:'a
200}
0 10 20 30 40 50
24/mm

P4 93 95 1 3 T A O ) R I AR 4R et s o 45 SR
Fig. 4 Corresponding relationship of surface maximum

stress and tip displacement

3.2 HgYREGHBRER

S 3 AR 1 K- (517,569,595 MPa)
PEAT 4R B 56 L 358 ) 0 A5 B 5 000 4 R 45 AL —



2356 it = 3

531 %

WG R S R BB R R K o
T (0. 5mm) J& , BEFF 2000 1§ # 45 AL
RMMAUKE. Wy AFmilRas RmE 2 LA
5 i .2 CG1.CG2.CG3 Rk 4 2.

F2 ABEER

Table 2 Test results
S CG1 CG2 CG3
Ry PRIE 2A/mm 24 26 27
2% 1 2 KB J1 /MPa 517 569 595

BRAXRMHLUKE ¢/mm  3.52 5.55 1. 64

£ F54r Ni/cyeles 89729 79520 57916
R MY MY B
ac/ c 0.294  0.229  0.395

H:O a/c NRERYGFE SRURIEZ IO X T M
BB, oo FRMRBUEA BE s X Tl R L0 o 9 R R
SR —.

6 -
—=—(CGl
S —-CG2
CG3
4 | —h—
]
E3
S
2k
| W,
0 2 4 6 8 10
N/10* eyele
Bl 5 My RAEami g R
Fig.5 Test results of crack growth life
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