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Table 1 Chemical composition of commercially pure titanium
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Table 2 Test results of fretting fatigue of ultrafine

H O C N Fe Ti grained pure titanium
<0.15 <0.18 <0.08 <0.03 <0.2 Bal. % o.(H) o (-)/ N/ Status Life
MPa MPa MPa cycle decrease/%
130
(20%02) 343.95 225.17 1000000 No fracture
Y 162.5
N < D . 369.13 227.5 773736  Fracture 22.63
i (25%a05)
25 |30 | 2275
- 100 _ (35%a) 4225 24537 135000  Fracture 82.55
260 450.33  260.0 77422 Fract 42.65
. . racture .
(40%a05)
B ah o7 e bl R R & 325
o 507.67 297.87 36451 Fracture 52.91
Fig.1 Dimension of sample for fretting fatigue test (50%ay)
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Fig.2 Fretting fatigue fracture morphologies under different cyclic stresses: (a) 25%us, (b) 35%0s, (c) 40%0s, and (d) 50%0;
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Fig.4 Fretting fatigue fracture morphologies of ultrafine grained pure titanium under 35%g0;: (a) fracture morphology, (b) secondary crack

in the extended zone, (¢) crack distribution, and (d) fracture zone



%10 W]

IS R N e e i

° 3437 -

WG, WL AR SPIRHE I IE 3. AERELY i DT M
RPN IRREL UK 4b Frzs), X8 IR
5REIYT RETT I AR . RS T R R
SERGUAEY eI RE P B f St Lt A o R RS
I 22 BIRHLAT, ARG Ry AL T 5%, Mom
T i L) IR A, RO R
ATWT 0 AR R A Pt 52 BRRE ) 32 JIRZS I 5 m, A
Bl de nPALEER, 1 DXCLEACFHOLHE, DI IRAL (1 10R
S EIS) AAPERS, REUAN, REUNY IR By
et MAE 11X, R HIESOHEE A, 0]k
FESZ IS, REUNY AR WAT P .

Wi X Canl 4d Fros ) A RSPRUN R, 722
gy X L W R X 2 1) AP A B AR TE S R
W), X5 IRRE 32 01 o3 A AT O, A FEAEDE R N ) 4
NHEZWH .

LR LRI, A i 20K (K sl 8 55 W R R AR B
Pl D PRI G508 2 » W ksl DR e 2R sl 8 55 W 2R
fEX, s R CEEARE . hbtaE)
Dy 5 SRS AR i, WD 3 J s 3 57 Rk

2.4 THMBALDHR

Bl 5 SR A i SRS [ AR R Y. R 1R % 5 o st s
b Sa RN 5 R0 Al S 2EEK ¥ TEM
A28, Bl Sby Sc. 5d ZTHH TN 50%0 40% - 35%00,
I B AN S 24k TEM 4140, 1K Sa Al igd s, A
ZARAZR (AR L E A I (Et Rk, %
ANHR BRI RS, SRR T, X 58
AR AR T L 2E FH IR R R R L s
RIS, IR T LU B AR AL 2L (8] Sb A
). PR IR SR L2 (B Sb PSR ED . /N
VAW N L VA BN DA I 1] BT i = R
b Ao AEEEI N IETE, nW SR A A R R
B, MREERZ UGN ERT, M5
% . XK BIREME NN ) (3G n, BAR AL ZNEE, /N Aok
B IN, ALEEAENN PER R K, B D,
AR RSB PR BRAIG, AT B AIG T 4 i 20 BK (R 1k 8 9
BTt . AiEkZ L ECAP+RS BB 2 5, Tl 4iAk i &
KEARAL, i SRR RS B EH B0, 7 5 045 1 oK = (1)
PR, A7 A o AR R B 57 Ik e 1 LASR

B s ANTRIRER N g T 48 20 ity 20 Bk 1435 S v B
Fig.5 TEM images of ultrafine grained pure titanium without fretting fatigue (a) and with different cyclic stresses;

(b) 50%o0s, (c) 40%a0s, and (d) 35%a0;
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Fretting Fatigue Characteristics of Ultrafine Grained Pure Titanium

Yang Xirong, Wang Liyuan, Hao Fengfeng, Lei Manjiang, Liu Xiaoyan, Luo Lei
(Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: The fretting fatigue characteristics of ultra-fine grained pure titanium under cylindrical-plane contact were studied by using a
fretting fatigue test fixture designed by ourselves, and the effect of cyclic stress on its fretting fatigue life was analyzed. The fretting
damage mechanism was analyzed by observing the wear and fracture morphology of the contact zone. The fretting fatigue life of ultra-fine
grained pure titanium decreases with the increase of cyclic stress when the normal load is constant. The fretting fatigue crack originates at
the edge of the contact zone, and the wear zone breaks seriously and has abrasive particles attached to it, which accelerates the fatigue
failure of the specimen under the action of abrasive wear. The fracture surface shows both fatigue morphology and fretting morphology.
The morphology changes from smooth to rough to fracture, the crack grows from small to large, the crack growth rate increases gradually,
and there are secondary cracks in the crack propagation zone. There is a ridge-like morphology between the crack propagation zone and the
fracture zone due to the uneven force.
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