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Table 1 Chemical composition of 2024-T4 aluminum alloy

sample (wt %)

Cu Mg Mn Fe Si Zn Ni Al

4.61 1.54 0.58 0.19 0.16 0.11 0.02 Bal.
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Fig. 1 Schematic of laser aided forming
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Fig. 2 Schematic of the sample for fatigue experiment and

microstructure observation
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Fig. 3 Section microstructure of 2024 aluminum alloy (a) as

machined specimen; (b) laser aided forming specimen
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Fig.4 Surface roughness of 2024 aluminum alloy after laser

aided forming (a) unpeened (b) shot-peened specimen
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Fig.5 Surface microstructure of 2024 aluminum alloy after

laser aided forming (a) unpeened (b) shot-peened specimen
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Fig.6 Microhardness distribution along depth of 2024 alumi-

num alloy samples
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Fig.7 Fatigue S-N curves of 2024 aluminum alloy samples

WOCHH B BT 2 R RO 1 B Y B AR R
R e IR B 5 BT e A 59 P P FE 2P A o 2 1 T
W S AEBOC AT, SN AL A R
(0 T8 TR RSE P2 ARG, L FG i PAY 9 FRE A o o
Pb#A%. AR 57 250N, Wosh B OB
b R AR SR AR T IR P, ST AL e
(RIRE I RAG, IEDTRECE S TiE, B TR
JE A REAGIR S T IO ™ e g fE I,
VR 55 75 A AR JUAR 1A

M R AR Al B TR AR 1 27 A iR
FERBRAR N ST, AR AR N 7 B AR AMINAZ A2 4
faf v R N K, BB A7 b 7 B
T B8 R 57 S0 PE K I 5. K5 Tl
FEAE RO B BRI R AR N T
e DANAPAREEE Ak 08303 R (A I i S 7 oY
U7 DI R 57 A R LE 5
PIRFEPE R B e Saoh, AEAR I 57 1) i AR
I R A I 0 R A a1, DR itk 4 B



IMEE: BOLMHCHBARIIES SRR 5 1T hER

vEAL! 5

ARSI 57 A R Az /N T v F i 57 o AR SCHA) 5%
ISR ATLAE e T BRI 57 77 i die
e B K

3 45

WO BY A0 5 AR EO AR T X 2
T BEAR T AR A, e =39 57 77 i I AR T It
UEFEE, SO AN 55 PR REAT 52 M. Ot
Gl By SRR AT 2 AL e, ey — B3 7 B B B vy
80%.

2 % X M

[11 YAN Yu, WAN Min, WANG Hai-bo. Optimization of
press bend forming path of aircraft integral panel [J].
Trans.Nonferrous Met. Soc. China, 2010, 20: 294-301.

[2] Massa L. Spatial linear analysis of the flow in a solid
rocket motor with burning walls[J]. Combustion and
Flame, 2009,156 (4): 865-888.

[3] Mike Kolich. A conceptual framework proposed to for-
malize the scientific investigation of automobile seat
comfort[J]. Applied Ergonomics, 2008,39 (1): 15-27.

[4] Yoon ] W, Bray G H, Valente R A F, et al. Childs Buck-
ling analysis for an integrally stiffened panel structure
with a friction stir weld[J]. Thin-Walled Structures, 12,
2009, 47(12): 1608-1622.

[5] Huang Lin, Wan Min, Chi Cailou, et al. FEM Analysis
of Spring-backs in Age Forming of Aluminum Alloy
Plates[J]. Chinese Journal of Aeronautics, 2007, 20(6):
564-569.

[6] Harburn, Brian, Miller, et al. Shot peen forming of com-
pound contours: US Patent, 4329862[P]. 1982.

[7] Uwe Zerbst, Markus Heinimann, Claudio Dalle Donne.
Fracture and damage mechanics modelling of thin-
walled structures — An overview[J]. Engineering Frac-
ture Mechanics, 2009, 76 (1): 5-43.

[8] Majzoobi G H, Ahmadkhan A R. The effects of multiple
re-shot peening on fretting fatigue behavior of Al 7075-
T6[J]. Surface and Coatings Technology, 2010, 205(1):
102-109.

91 BRotm, EFN, PHA, & IS EOLE GBI 7k
FE, CN101140449[P]. 2008.

Chen Guangnan,Wang Xiufeng ,Luo Gengxing,et
al.Compression bending and laser compound form-
ing:.China. CN101140449[P]. 2008. (in Chinese)
Motrs, EFH K, ZHEA, 55, KHLAN e OB RO KE
Wrik: hE, CN101004595[P].2007.

Chen Guangnan,Wang Xiufeng ,Luo Gengxing,et al.
China.

[10

—

Fine tuning method of aircraft shell:
CN101004595[P]. 2007. (in Chinese)
[11] 57, MRolarg, BHRAL. — b3 J00 ) A0 AT R
A RUY Ik i, CN10128888[P]. 2008.
Peng Qing, Chen Guangnan, Luo Gengxinget al. A
compound forming method of laser and shot peening
based on pre-stress. China. CN10128888[P]. 2008. (in
Chinese)
WA, BROGR, SR B, A% BERREBOEOG B TN )
R[] a8 243, 2009, 130(8): 1544-1548.

—
—
[\S]

—_—

Peng Qing, Chen Guangnan,Wu Chenwu, et al. Laser-
assisted Pre-stress Forming for Integral Panels[J], Acta
Aecronautica et Astronautica Sinica,2009, 130 (8): 1544-
1548. (in Chinese)

[13] Carpio F J, Araujo D, Pacheco F J, et al. Fatigue behav-
ior of laser machined 2024 T3 aeronautic aluminum al-
loy[J]. Applied Surface Science, 2003, 208-209: 194-
198.

[14] T. Zhai, X.P. Jiang, J.X. Li, et al. The grain boundary
geometry for optimum resistance to growth of short fa-
tigue cracks in high strength Al-alloys[J]. International
Journal of Fatigue, 2005, 27 (10-12): 1202-1209.

(151 FKAE B kAR I o0k < i 5 77 06 68 (1 52 [ 1], BE AL AGx
54, 2002,38(6): 231-235.

Zhang Dingshuan. The effects of residual stresses on the
fatigue strength of metal[J].Physical Testing and Chemi-
cal Analysis Part A: Physical Testing, 2002, 38(6): 231-
235. (in Chinese)

TEZ BN
FHE (1981—) 4, fit. FEHATN: BE)E
AN RIS e

Tel: 010-82544272

E-mail: mingxing1185@yahoo.com.cn



fn = % Jan. 25 2011 Vol.32 No.X XX-XX
Acta Aeronautica et Astronautica Sinica ISSN 1000-6893 CN 11-1929/V

http://hkxb.buaa.edu.cn  hkxb@buaa.edu.cn

Influence of Shot Peening on Tension-Tension Fatigue Property of Laser Aided Form-
ing Aluminum Alloy Samples

WANG Mingxing*, CHEN Guangnan, PENG Qing

Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

Abstract: With the 2024 aluminum alloy plate as the main object, microstructures, microhardness, residual
stresses and tension-tension fatigue properties of as-machined aluminum samples, laser aided forming samples
and shot peening samples were studied. The results show that microstructures of laser aided forming sample
were not varied obvious, but microhardness and extensive residual stress decreased; and surface microstruc-
tures were varied and microhardness was raised in shot peening samples. Shot peening can greatly improve
fatigue properties. Tension-tension fatigue lives of shot peening samples were not only higher than laser aided

forming samples, but higher than as-machined aluminum samples.
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