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Fig.1 High-cycle fatigue specimen size
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Table 1 Effect of different marking processes on high cycle
fatigue life of 2A70 aluminum alloy

Median fatigue

Sample No. Marking craft life/x10° cycle
GO0.1~6 Unmarked sample 310
G2.1~6 Vibration marked sample 102
G3.1~6 Laser marked sample 16

100 pum

K2 2 Fibe B0 20K RE T 100 1 OM Y
Fig.2 OM images of the fracture side of the samples after
two marking processes: (a) vibration marked sample

and (b) laser marked sample
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Fig.3 SEM images of the fracture side of the samples after
two marking processes: (a) vibration marked sample

and (b) laser marked sample
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Fig.4 Two crack initiation mechanisms: (a) the second phase

separating from the matrix and (b) surface defects
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Fig.5 High-cycle fatigue fracture morphologies of 2A70 aluminum alloys after unmarked (a) and two marking processes of vibration

marking (b), and laser marking (c)
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Fig.6 High-cycle fatigue crack source morphologies of 2A70 aluminum alloys after unmarked (a) and two marking processes of vibration

marking (b), and laser marking (c)
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Fig.7 EDS spectrum of the second phase at the arrow in

Fig.6¢c

OALJTH) 2A70 HRGEH, FERZIEE R, BE
S R AR . AR BATE R, I RO AR B
Ja BRI R R R, N B BOR, A A2 3 A B
&, WA IRIR, (EHOEhR B AL I 7 7 7 A 3K
FEIEIEAR I, 2 RISy B o7 W 4. 3
S ERE ALY FEBT B, W A7 AR KR 57 2
W 57 2% s G ST I AR IR IR IR ARG e . 5
SAREAH L, POt AR B BRI 57 2% i 1] B 5K
WOCIThe BT IR BE I bR BRI AL , Ny S PR K,

NG R R BRI IR S ). LY R E R,
95 57 VE Re PR AR 2 35 . 7E 1] 8b ik v LU B PR BAR BN Ji5
MO DX H L T K& 598 57 4%l I A7 I IS0, I
57 LY R ERAT T, MK IR AR AOK B Bl
I TR ANAS & DARHTRL 7 7= A R B T I, K 80 kL 7
Pog, AR T AT B 55 AL, FERF G R — K
R, MALGER IR, IR T RREE,
HE T AR AT Y A . WRIRT X AT DAE B A
S LA ST 2400 St o TR INE IR ] LU 21390 58 P AR 11
TEAHRL K AlgFeNi 25 AR T (il 9)
3.2 AREFRENIEMHTEEEME

BOCFRE G, TER T BRAREL TERAE S bR
BRI o WO B2 T 7 AR 1 v il B BRI VA H 5 |k
TR AR AR S AR BB A AR AN
Ao SURHAE A B B8 2> LA R AN i o A 2 AR IR 43 TR ) T
BAKK o R IK 3 J5t 7 B e 8 e A Ay PR AR
%, WO E TG R SAH A A TH B P T I Ah X 8
N A5 B8 AN S I 221 2L, i SRR 4 A
i A AR, ] 4 el A T A I . ST R ST
BOK, B EBRAR, R RIEEAR K, AR ALH%
SAE R LT e A k. M T80 2A70 A e R
P55 VERE W BRAK . Dy — 7 i, WOGHR ED BEARLE N T



5 JA A RRIRREN T 2% 2A70 554 4 0 e JEI 0% 55 1k BE 2 <1837 «

K8 RARED K 2 FFREN TEIN TG I 2A70 & @i A 07 i e X B 30

Fig.8 Morphologies of the high-cycle fatigue extension zones of 2A70 aluminum alloy after unmarked (a) and two marking processes of

vibration marking (b), and laser marking (c)
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Fig.9 Morphologies of the high-cycle fatigue transient fracture zones of 2A70 aluminum alloy after unmarked (a) and two marking

processes of vibration marking (b), and laser marking (c)
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Effect of Different Marking Processes on High Cycle Fatigue Performance of 2A70
Aluminum Alloy

Zhou Song', Hu Xinyue', An Jinlan"?, Xu Liang', Wang Lei'"
(1. School of Mechanical and Electrical Engineering, Shenyang Aerospace University, Shenyang 110136, China)

(2. Key Laboratory of Fundamental Science for National Defense of Aeronautical Digital Manufacturing Process,

Shenyang 110136, China)

Abstract: The high cycle fatigue properties and fracture mechanism of 2A70 aluminum alloy after laser and vibration marking were
studied. The results show that compared with the base material, the median fatigue life of 2A70 alloy after vibration marking decreases by
67% and that after laser marking decreases by 95%, which is only 16% of that of 2A70 alloy after vibration marking. In contrast, the
morphology near vibration marking is more gentle, the stress concentration degree is smaller, the size of S' phase is smaller, the volume
fraction is higher, the size of AlyFeNi phase is smaller, the volume fraction is higher, the crack initiation and propagation rate is lower, and
the fatigue life is longer. The high cycle fatigue performance of 2A70 aluminum alloy after vibration marking is much better than that after
laser marking due to the joint action of stress concentration, precipitation phase size and volume fraction.

Key words: High cycle fatigue; 2A70 aluminum alloy; stress concentration; precipitation phase
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