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Dual-motion fretting corrosion behavior of pure titanium in Hank’s
and saline solutions
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(1. Tribology Research Institute, Key Laboratory of Advanced Materials Technology Ministry of Education, Southwest
Jiaotong University, Chengdu 610031, China;
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Abstract: The dual-motion fretting corrosion tests of pure titanium (TA2) flats against TA2 ball were carried out in
Hank’s and saline solutions by a hydraulic fretting tester. During the tests, the contact angle of two fretting pairs was set
to 45°, the applied normal load was varied from 100 N to 300 N, and the number of fretting cycles was 5X 10*. The
kinetic behaviours of the dual-motion fretting of TA2/TA2 pairs were analyzed. The fretting damages on the TA2 plate
were characterized through optical microscope and scanning electrical microscope (SEM). The results indicate that the
—D curves of TA2/TA2 pairs present two types of shapes, i.e. the trapezoidal and elliptical. The volume-loss of TA2
plate is smaller in Hank’s solution than that of in saline solution, which is consistent with the analyses of friction
dissipation energy. The fretting wear mechanisms of TA2 plate are mainly identified as abrasive wear and delamination
mechanism in both media.
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Fig.1 F—D curves of TA2 under different cycles (Fy,x=300 N, 6=45°)
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Fig.2 Variations of displacement of TA2 alloy with cycles in
different medium (6=45°)
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Fig.3 Variations of friction dissipated energy of TA2 with
cycles in different medium (6=45°)

T AR AR T P AL (B 4(a)) - BE IR R (&1 4(b))
RIMAFAE RSB . B IE B E nlr= W kL. B JRIA
(B 4(c))rT WL ZHRFAE - B 5 FTos ok 384ar 4 300 N I,
TA2 7EAEFEERIK T 5 T3 A S SR TE S . 5 TA2
7E Hank’s ¥ B IR TES00F L rT s MBS IR 4844 T 50
(B 5(a)) K F  FEPFI BT B R s A AR, 2
fl A THI AT IR S PR IR 8, SR T 30 LA A Bk s
BE IR (B 5(b)) S i (] S(c)) T WLAA b A= B kAR
&, T B 40N 2 T 2 B r B 40 R0 34 2 S (R VE
G550 o AFJE TA2 fE A= 8 7K b B RS) K T7E Hank’s
W, T HARAG B

6 [T 7~ K TA2 FEPR RIS T IR R R B 4 1
BEZ A AR AL AN AT LU H A ) 3 fir 45 1
', TA2 7% Hank’s % AP RS /N TR A 3 L

B 4 TA2 7E Hank’s V8 10 BRI 35
Fig.4 Micrographs of worn scar of TA2 in Hank’s solution
(Finax=300 N, 6=45°): (a) Worn scar; (b) Center of scar; (c) Side
of scar
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Fig.5 Micrographs of worn scar of TA2 in saline solution
(Fanax=300 N, 6=45°): (a) Worn scar; (b) Center of scar; (c) Side

of scar
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Fig.6 Wear volume of TA2 in different mediums
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