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Fretting Fatigue Strength Analysis of Ti-6A1-4V in Air
Norio MARUYAMA, Masae SUMITA and Kozo NAKAZAWA
Synopsis :

The influence of fretting damage on fatigue strength has been investigated using Ti-6Al1-4V alloy. Axial
fatigue loading was applied at frequencies of 20 Hz and 0.5 Hz in a laboratory environment with the fretting
applied to the specimen central section through a fretting pad made of the same material as the fatigue
specimen.

The reduction in fatigue strength due to the fretting damage depended on the contact pressure, p. When
the value of p is about 20 MPa, the fatigue life exhibited a minimum. The fretting fatigue crack initiated at
the center of the fretted surface. Many micro cracks existed prior to main crack initiation. However, when
the value of p is more than 30 MPa, the fretting fatigue crack initiated at the edge of the fretted surface.
Few micro cracks existed prior to main crack initiation.

Fretting fatigue cycles more than 90% of the total life in the interrupted fretting fatigue test are
required in order to continue crack propagation after the removal of the fretting pad, although the

crack already initiated at cycles less than 50%.
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Fig. 1. Relation between stress amplitude and
cycles to failure.
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Fig. 2. Effect of fretting period cycles on total
life cycles.
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Fig. 4. Initiation sites of fracture in fretting
fatigue specimen.
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DERPBHEN TV, Z L TREICIZEEO1Z
TR CHUNE SR L TCEERITR IS L L
SGhb. %8B, ZORBREHE Fig. 6 (b) IIRL &
9 12 “Macro slip” WELR T VWL ZIATHD, £=0.8
THb.

FERBEGHMIHAN T NOBRBOELELY ZIT 2
A9 M TN IEIEIE p ICIKIEL 2V DT, Fig. 4
DFERIIIHF T RO IRIFOEBIIE T LTV,

5 #& ]

Ti-6A1-4V O RS E MBI LD 7Ly 74 v 7
WHBHB XTI LT RBEMN 2 N2 RE
L, >X0kETHBL.

(1)7 Vo 74 ¥ 7GR Ny SHMIET p (2K
95, Nyid p<20MPa Tid p OHEINE & b IZEA
$5. Nyid p=20MPa THBUMEZ/RL, 2Dk p &
EHize MY 5.

(2)p=20MPa @ 10" [>T VL v 7 1 ¥ F IR
Aog, iE 135 MPa, p=50MPa ® # #Lif 155 MPa T3
L. Zp, WED 107 BIESTHEE T 270 MPa Th 5.

(3)p=20MPa OBAF 253,y FEREOHR
WL TELRET D, ZOBEEMBIC S BOM/N SR
PEEEND Z EDSEBRE TRYBOBERHHLE L
Be &b ITERORT A OhR~ABEH LD EE R
HNhb. p=50MPa B4, FERIZ/ Y FEREEO
W TECRET S, TOBAEERDN0 531
EALBZ I,

(4)BDLEELEIET TV 9 T 1 v FESREBRBEE
DIEFRBANBIT T HREBR LT - 2R, 2HIEHR
D 50% LD 7L v T4 v FiE LB TRET B,
HawkXET 57V v 7 4 ¥ ZHBEST 5 REEER
LEREFEGD 90% LLETH 5.

(5)7 Vv 714 v FEHEBICHEY RITT HEHE
FANOWTL TR E /.

(a) )M~ RIE AS JIEHIRIE Ao, (CHBI3 5.
AS 3 p B I UHE LB L 2\,

(b)p=50 MPa Tt EEEIEIRIE Af i3 AS (2
LMY 5. Af & AS OEMRIZ p B K OHE Lok
WARTE L 22,

(¢)p<20MPa Tid Af 13 AS IR L 22w, Af ik
pBIUBELHEEIKFT S, Af i p BLUHEL
HERRKEVITERE W,

(d)EEEB 113 ASICHBIL T AL, «=0.8
T—EE%5h. ZORBIEHIE pA/hEViZERE W,
wid p< 20 MPa Tl L3 EE A 1T &/ & v, p
¥ p=50 MPa TI3#E UEE IS L Ze v,
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