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Abstract: Based on the air-gun impact test device, the foreign object damage (FOD)
simulation test of TC4 titanium alloy plate specimens was conducted at different impact an-
gles. The high cycle fatigue (HCF) strength of smooth and impact damage samples was ob-
tained with the step-test method. The relationship among the impact angles, impact posi-
tions, macroscopic geometry of impact damage and HCF strength of the damaged samples
was studied. Results show that, the effect of impact damages on the HCF strength at differ-
ent impact angles is not the same. When the impact damage appears at the edge of sample,
the maximum decrease of HCF strength occurs in the impaction of 30°; while the impact
damages appear at the middle of sample, the maximum decrease of HCF strength occurs in
the impaction of 60°. In most cases, impact notches at the samples’ edge compared to impact

pits at the sample’s intermediate surface have a more seriously effect on the HCF strength.
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However, at the impaction of 60°, the impact pit damage has a more serious effect. The ge-

ometry of the impact damage to a certain extent can characterize the changes of the HCF

strength severity of damaged sample.
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Table 1 Basic mechanical performance parameters of

TC4 titanium alloys
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Diagram of air-gun impact test device

Fig. 1
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Table 2 Test plan of impact notches
/O R || il /) R
0 5 60 5
30 5 75 3
45 5

R3 HEEGIRGRBATR
Table 3 Test plan of impact pits
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Fig.5 Diagram of step-test method
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Fig. 6 HCF test results of impact notch damaged

sample in different impact angles
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Fig. 8 Relationship between average HCF strength and

impact angles of impact notch damaged sample
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Fig. 9 Relationship between HCF strength and length

of incidence plane

0.70 -
B )
0.60
- °
& 050F °
o L
o 9y
0.40f e 2 °®
Y [ G
-
030 1 1 1 1 1 1 L 1 n 1 1 1
08 10 12 14 16 18 20
S A 8 RE/mm

10 HCF 5 B2 55 wh o 52 0 5 AT 9 B 9 56 &
Fig. 10 Relationship between HCF strength and width

of incidence plane
—ERREE LA DUE 8 e ER R AES =
2.2 ARMEAEETHEEITHR G X HCF 58 &
A
K E A b e AR SR 3 iy 5 b



5509

B 0R A N i Ay BESM WA 0 X TCA k-G 4w 478 PR 57 95 5 11 52 ) 2231

AR BEAT vl 48 05 B AU L FRAR T A S A A
A e ST . T SR T 0 2 5 U vk
BRI R4S T el 50 T 48 0 KPR B9 HCF 58
BB SE RN E 11 fras. BT AT DU Y bt
SRGTAR AR A HCF 58 B2 560 45 2R 70 Bk B o
i R A I BN, sk 2 B fhy T e a5 40 1
B T A 2 LA 45 T8 B Sk A 81T 38358 (90 b ik
IS T ), ol o 07 88 R 458405 JE S0 4 23 P
B

=
L
h
T
Q0 O
o]

o

0.30 | i 1 i 1 i 1 i 1 i 1 i ]
15 30 45 60 75 90 105

)

P11 ey 80k bl SO A il HCF 38 A0 52
Fig. 11

Effect of impact angles on HCF strength

of impact pit damagé sample
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