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Fatigue Fractography of 5A06 Aluminum Alloy Under Different Stresses
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Abstract The high cycle fatigue fractography of 5SA06 aluminum alloy was investigated by means of optical mi-

croscopy (OM) , scanning electron microscopy (SEM) and energy dispersive spectrometer ( EDS). The results show

that the fatigue cracks mainly initiate at the interface between impurities and matrix when the loading stress is near the

fatigue limit. Multi-source fatigue cracks appear with the increase of the stress and the cracks originate mainly from

the broken impurities. The crack deflection path becomes more complex, the fatigue striation increases and the fatigue

expansion area becomes smaller with the siress increasing. The direction between adjacent grain favored slip planes

determines the deflection of the micro-crack in the early stage of the fatigue crack propagation.

Key words

0 55

5A06 FR A 4 DAL 53 01 e 0 0 2 i K 43
WABT ZRIN I, BEE TR EUR S 0 R R AR
AR SE R A AL T B K A 2 [R) (9 38 AR B /R T T &
AT SR 0 A BRI SA06 854 4 25 HR R 1)
WX AR N E Ak, E A= BISR & 4
09 55 24 8014 w5 A8 R D 5 LA B b
RSP KRR 4 % 55 Wi A 1o o8 Sy kAT T
KM, (BAF5E TAE EZAEPLE Al-Cu F1 Al-
Zn-Mg—Cu Pi1™ R 90 BY i 3R 50 5 42, X Al-Mg R4
R AW 97T NI M RIS TR AR 2 TH . PAO %6
LA ST LU AT T i 4 T2 A SR B0 PR BT X
A Al-Mg & 280 R M52, 5k 5 a5

Wk HH . 2015-04-15

5A06 aluminum alloy, High cycle fatigue, Crack deflection, Fatigue striation

NUVBRSE K B, 2 A A PR B OIR R A S R AR
5A06 BH A &R IE ST TERE, RO BEHE N HERT
5A06 05 A BEAT LA KR B 1 Sk (R 9% 55 R RE L HLDL I
B NR A A 57 SESCIY W A R e ML B oK AT
WAIBFFE

AR SR FH 4 A0 S A e AN 4 R B O 45 A BB
BIXF 5A06 476 4 7 Sl 9 55 100 i 2 v, 9 595 244
R A R 2 L LA B 982 55 Wi 244 5 S b AT T 9%,
SOV HE ST AR ) 7K 95 55 24 8004 i A A g
BRSO RHEE LA B S B o FH AR A — 2 R A A
Mz%
1 X8
1.1 ##

TEF T XK R, 1991 A B AFoR A, RN G S8 57 HRERTSY . E-mail : jfeng2 @ csu. edu. cn

AT

http : // www. yhelgy. com 2015 4F 5



SZIR 2SS IR EFR GB/T3880—97 il £ 1Y 6
mm JE 5A06 F3 5 S, SHERIRE R H112, 955
RV 5L R, 2 B E B GB/T3075—2008 il
RO 08 RE TR Bm 98 57 1R
1.2 XWHE

% SRS TE [ 77 1 GPS100 785 45 9% 25 b4 ik 56
BLHEAT , 2ar I T S 1E 5% I, 96 A 0506 2 110 ~
115 Hz, W JTHE R=0. 1, i, RAHEE, 4 5 P1H
95 57 W B B 30 R o5 17 T3 7K R S5 AR i e R T

(c) ZBRTS5HAFELMITH

TR A6 P I W VAT IS PE 3 ~ 5 min, 15 7€ Quanta
200 FH FLBE N XS BT 1T A% B TR SR REAE 4R 1T 5 R
30T, A A R AR LA ) RE IS G AT EDS fig ik
43T .
2 TSGR
2.1 EFRYWEE

Bl 1 RRTIZEETEWE T WML (0 =170
MPa) VLR 1 17K T (o =280 MPa) 9% 55 i F i
SEM 4,

o) I

(d) ZBORLTHBRE

Al
Al spot A spot B

)2 144

2 w

aad aad

A s

" s ‘

F Mn Fe Fe F
Bl M) 1B Mn e
W R w (L] *m “"e am AL ) e b2 ] w (L] *m " am e
Sesgy So8 Sesgy bo8
) ®

BT AR KR 9% 55 S0 A (0 B Y SEM RIS B AR AL T~ 9 RETE 45 51

Fig.1 SEM images of fatigue initiation under different stress conditions and EDS result of the particle
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Fig.2 SEM images of fatigue crack propagation zone under different stress conditions
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direction of the 5A06—Rolled plate
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