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The Fretting Fatigue Behavior of Ti-6Al-4V Alloy on Change of Microstructure
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Abstract

The effect of microstructure on mechanical behavior for Ti-6Al-4V alloy was studied. Two different kinds
of specimens are prepared using heat treatments (rolled plate, 1050°C) in order to produce different
microstructures. Various kinds of mechanical tests such as hardness, tensile, fatigue and fretting fatigue tests
are performed for evaluation of mechanical properties with the changes of microstructures. Through these
tests, the following conclusions are observed: 1) Microstructures are observed as equiaxed and widmanstitten
microstructures respectively. 2) Impact absorbed energy is superior for the equiaxed microstructure, and the
hardness and tensile strength are superior for the widmanstitten microstructure. 3) The fatigue endurance of
widmanstétten microstructure shows higher value than that of the equiaxed microstructure. 4) The fatigue
endurance in fretting condition was reduced about 50% from that of the non-fretting condition.
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Table 1 Chemical composition of Ti-6Al-4V alloy

Composition, wt. %

Al Y Fe 0 N Ti
6.362 4235 | 0169 | 0.186 | 0.008 | 89
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Fig. 1 Heat treatment process of Ti-6Al-4V alloy
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Fig. 2 Optical micro graphs of Ti-6Al-4V alloy



586

Zeot AFATrL An, THZFAA
AA Jebge olgd dae &
07171 A& ool HHako]
Ak, pidol st o
Foz Rz

2 EM
4.1 AMEHEe I 2AE 2|
Ti-6Al-4V 3o gz J249 3
Zholl Abg" AIEHL Fig. 39 JEbd vle} o
ASTM E 4663 2 A1 @88 72O oAz ZE 7
mm, H3dF 50 mm, ZA2 ¥F 80 mm, T4 4
mmZ 548 7HEstth EE Fig. 39 HFo|
AHEH A AF9 = (contact pad)EA], AEL
27 (SM45C)2 2 ol 2 mme] FYFFIF A
o}, A=(contact surface)S WA CZE WX &}7]
o AdAHE AZE Ao A8 ¥ 4 J= B
22 | =(bridge pad)S AHE-3IGTH AEHY
Hrol d= HERLE A AR A%y Aojs
#HAasl7) fstod #20007t4 oviel o] F(emery
papen)Z o] &3le EUSA @A R Avfsld
ALg-3H% ot

£ lo @ rlr

Table 2 Mechanical property of Ti-6Al-4V alloy

Microstructure Equiaxed Widmanstatten
Hardness (Hrc) 327 35.7
Impact absorbed 27 24
energy (J)
0.2% proof
strength (MPa) 936 986
Tensile strength
(MPa) 1003 1048
Strain 225 54
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Fig. 4 Schematic illustration of the fretting fatigue test
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Fig. 5 Calibration curve of fretting fatigue apparatus
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Fig. 9 SEM micrographs of fracture surface for Ti-6Al1-4V alloy (Equiaxed: plain fatigue test)
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Fig. 10 SEM micrographs of fracture surface for Ti-6Al-4V alloy (Widmanstitten: plain fatigue test)
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Fig. 11 SEM micrographs of fracture surface for Ti-6A1-4V alloy (Equiaxed: fretting fatigue)
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Fig. 12 SEM micrographs of fracture surface for Ti-6Al-4V alloy (Widmanstitten: fretting fatigue)
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