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Study of Fretting Effects on Fatigue Life of Lap
Joints at Different Pre-corrosive Time
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Abstract ;: Based on macroscopic and microscopic analyses of fracture surface of lap joints at different cor-
rosive damage, the influence regularity of fretting on fatigue life for lap joints is obtained. The influence
coefficient Bis introduced to modify the effect of fretting on the stress intensity factor of hole-edge crack
of lap joints. Since different crack nucleation sites are associated with different corrosion time, two dif-
ferent fatigue life models are presented considering the effect of fretting. The results show that the in-
teraction of corrosive and fretting results in more life reducing. For un-corroded and slightly corroded
specimens, the cracks usually originate from the bolt body region of bolt hole near the countersink region
and the fretting damage plays a dominant role. For seriously corroded specimens, the cracks usually
originate from the interface of hole wall and contact surface, and the corrosive damage plays a dominant
role. The results of fatigue life prediction coincide with that of fatigue experiment, considering fretting
effect, and the models are more reasonable.
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Fig. 1 Representation of lap joints
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Fig. 2 SEM of fretting cracks in bolt body of bolt hole
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Fig. 3 SEM of crack emanating from void or inclusion
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Fig. 4 Locations of fretting cracks
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Tab. 1  Fretting debris locations for nucleated cracks and
nucleation frequency within debris
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Fig. 5 SEM of crack nucleation in bolt body
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Fig. 6 Fractograph for No. 8 specimen
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Fig. 7 Fractograph for No. 5 specimen by SEM
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Fig. 8 AFGROW model for crack growth analysis

ii(

(a) %é%‘(uﬁ

I —
!
!
1
| - |
(b) THERR
K9 A E A AFGROW TR
Fig.9 AFGROW model for crack growth analysis

2.2 MHREBETFEE

T BT HUBIE TS ol 30 % 5 1 4 L 1D 2R B0
T3 BEN T RIS M AR L 51 A 7 56 J5E TN 15 1R AR
BB HE S - [A] — 2R B0 JEE I 2% 18 3l 52 i 19
IO 77 568 J3E I 55 AN 2 R8sl 2 W 1) B A ik R T T
9 LA Hat 3 A KL SCRRC 10 1. 18] 10 S i F) 56
JEE N7 R 22 K B AL i1 A0 B2 AR b il 4 AT
AP RUF Y R I S 5 3 6 R B TR R i
B S B SR BE 9 3 B 58 JEE A R i &R
IO B AT 25 R SUBOR I B 58 J5E TR B2 T AR
BT 1. R Rsh X RELY R )



%3 4 B T8 O RS ) BC 98 4 P 2 95 5 3 0 B 5 107

1.20
L18
n
116 F \
L14F \
Lz o\
< 110}
1.08 b
1.06 | "~
1.04 | .
1.02 | "
1.00 '
0

¢/ mm
P10y iR B PR R I AR R
Fig. 10 Influence coefficient of SIF

2.3 HEHERS5SM

P T W 28 T 24 109 2 B0 J& oy A B0 AF-
GROW 50058 95 77 iy » 51 AN J7 98 J8 [R5 52 i &%
e pAE B IE R E 32 2 25 1 AN [ ki i) 79 Aol
B A A TN A5 2R . d 36 2 nl LU AE A 5 T8
TN R LR BONAE 1% 25 KR 276 200 A4 s
X ok 7 P S P I R s B R 2 TR
(24 300 24 . TM7E% I8 sl 3 e Js  B(E 5
IR (A W) & Bl TIOR3 A AR 4 vy - R 22 B
B 1006 7245+ 1K UL W B 2l A 4 He 45 K A R I 3
M B AT L R R 8 e A AR A 42 1 1) 0 57 73 . ik
) FIJE ok 16y B[] A9 A6 0 149 73 iy 0 20 TR TN
b AEA I R 1 BT S 9 7R T A RE 2L

x2 WMNESKBEX

Tab.2 Comparison of predicted and experimental data
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