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Effect of Shot Peening Surface Coverage on the Fatigue Property in
Ti60 High-temperature Titanium Alloy
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Abstract: Ti60 high-temperature titanium alloy was peened by the ceramic shot, with the same shot peening intensity
and the different coverages (100%, 200% and 400%). The changes of surface integrity such as surface morphology,
roughness, residual stress profile and full wave at half maximum caused by different coverage shot peening and their
effects on high temperature fatigue life were investigated. The results show that the shot peening coverage has a signifi-
cant influence on surface integrity, so that high temperature fatigue property of Ti60 titanium differs under different sur-
face coverage. However, compared with the other surface coverage, Ti60 titanium alloy has the smoother surface (R, =
1.2 pm), larger micro—notch radius, excellent residual stress profile and stable micro—structure when shot peened under
200% surface coverage, and the high temperature rotating—bending fatigue life on Ti60 titanium was improved by about 4
times due to the perfect surface integrity. Moreover, the high temperature fatigue life was improved by about 2 times

when shot peened under 100% and 400 % surface coverages.
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Fig. 1 Smooth rotating—bending fatigue sample
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Table 1 Different parameters of shot peening on Ti60 tita-

nium alloy samples

BIALT Y REE SR/ % WAL B /A
AL 100 0.15

B L) 200 0.15
CUmEHL) 400 0.15
DCEHD 0 0

% F Phase Shift MicroXAM 3¢ ¥4 W
ZT WO E IR AR R = 4EE A, R T FTS -
1120 fi gt 22 TRLAE B2 A0 3 1 W8 LS 1 AR 9
TN k5 L s K FH Xstress—3000 % X £k 437
SR A L I3 AR ASC il A A O g ek R AT T
Ti60 kA A ik 19 5% A% DL ) b 00 1A A3 B9 e
i v g B R G BE A O TiKe 8, 90 42 25 2R
CEME AR IR LN T — B R R RN Y R
E6 Jig % 45l 9% 57 X e HL#% HB 5153 #3R #E 17
R I g S A R 55 1K L i 600 C LY
J1iE 430 MPa,

2 RBER

2.1 FREFER

FG T #5702 — 3 18R 50004 01 2 3R 4 fik )
75 M s R ORS 28 6% 7 5 e Sh 1 B TR
NS 38 o0 M T 8 A% SO B RO 5 L 45 3 £
A 3 T A AR X e . [ 2 LA S Ti60
I Bk R T = 4EE AN L



60 b =B X W L IE

2011 4F

0 200 400 600 800
X[pm]

(a) P2 1A

400

Zlum] | S 200
5. $100
> L T '1:——0

0 200 400 600 800
X[um]
(c) 200% 74 7 ML

2% 300 Y[um]

400

=% 200

0 200 400 600 800
X[pum]
(b) 100% 7 3 FIEAL

500
% 400
300 Y[um]
200
% 100
. C 0
0 200 400 600 800
X[um]
(d) 400% 7 7 Femi A,

Pl 2 A ) 3 T A i 9 AL S f) = 4 R TR A

Fig. 2 3-D morphology after shoot peening with different coverage
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