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Fig.3 Schematic diagram of residual stress test points

R1  2060/2099/ER 40471 F R 5> ([RESE)
Table 1 Chemical compositions of 2060/2099 ER 4047 %
B Cu Li Zn Mg Mn Zr Ag Sr Si Fe Ti Al
2060 3.9 0.8 0.32 0.7 0.29 0.1 0.34 — 0.02 0.02 <0.1 Aim
2099 2.52 1.87 1.19 0.497 0.309 0.082 = 0.060 — — — i
ER4047 | <0.001 = 0.001 0.01 0.01 — — — 11.52 0.02 0.01 A
F2 4ARBENIZUA
Table 2 Instruction of four processes
203 Tz L2580
A oLk WO 3000W , SEHEHUE 10m/min, K22 4m/min, AR 22°, TR it 15L/min
WEIE B 16mm, IR ES 300mm , WHR£A 1 50°, LS 2mm/s
L i g ol g bl i -3 5 L -3 s
B 25 0.20mmN KL, WEHLFE 1) 120kPa, BEALY i 10kg/min
TS B2 5% B® T 5T 1 5 90° , g AL i 5 L
c FLE 0.36mmN WAL IS A2 16mm, WEALEEES 400mm, WESHAIBE 90°, AL 2mmy/s, ALK /) 130kPa,

D R BRI AL +0.36mmN 1AL

M LI 9kg/min

500°C 3% 1h+165°C T B 20h+0.36mmN W HL( T 22547 C 41)
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Table 3 Fatigue life of four conditions "
A4 B 41 c4 D 2
187962 331949 3076922 124915
128621 224068 3504563 328981
122247 462545 3785145 265546
118973 401498 5132784 399944
207962 408062 2841985 327654
R4 AT ZRETHIDFRE
Table 4 DEFR value of four conditions
mn | it p | MO OIER O bR pa | AR
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C€ 3940131 1617459 173.10 118.5
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Fig.7 Residual stress of specimen before and after strengthening

40 WizREEEA - 20194 625 55 1210]

AT, K25 B 4070 85 5 9 57 5 A
3 mAL LAY A RERE S5 IH{E DFR o N 79.23MPa, 0.20mmN

o XD AIF RIS RIS TS WAL T 20 M AR 25 T 42 = 27.8%,

0.36mmN Mg L T 275 A X RS 3
118.5%, [EIFFHF 54 + WAL 2L A Ak
Al E 21.9%,



PR

2 % X

(] EARE, e, 5kb, & . g
A AL AL BB AR S IR 0], i s 3 12
i , 2015, 30(3): 595-602.

WANG Yongjun, SUN Baolong, ZHANG
Wei, et al. Numerical simulation and experiment
on shot peening of Al-Li alloy[J]. Journal of
Aerospace Power, 2015, 30(3): 595-602.

[2] JUKH] . SEikfoen THARM]. db
AU Tolk iRk, 2016.

GONG Shuili. Advanced laser materials
professing technology[M]. Beijing: Aviation
Industry Press, 2016.

(3] BRIEAHT . 505 B 7EAUES SR T
(0. B4, 2003, 32(2): 11-17.

CHEN Yali. Application of aluminum
alloys to aircraft[J]. Nonferrous Metals
Processing, 2003, 32(2): 11-17.

[4] 5, ads XWse , & s
A T BURSUMBO R AR 21 2 AR
WFFE[I]. B, 2016(11): 23-27.

LI Hao, LIU Hongbing, DENG Jingyu, et
al. Analysis of elements regulation on double—

sided laser beam welded Al-Li alloys T—

joints[J]. Welding, 2016(11): 23-27.

[51 Vi &, BRI, JUKH], 46 mes 4
WO 22 MR35 A S RE I ST (0], WAy 4
JEMEHS TR, 2011, 40(10): 1775-1779.

XU Fei, CHEN Li, GONG Shuili, et al.
Microstructure and mechanical properties of Al—
Li alloy by laser welding with filler wire[J]. Rare
Metal Materials and Engineering, 2011, 40(10):
1775-1779.

[6] skHTHE, WOCkY , EARYE . H A
LR A P R R SRR SR PR RE (D], s i
A, 2010, 53(1): 87-90.

ZHANG Xinhua, ZENG Yuansong,
WANG Dongpo. Properties of friction stir
welding joint by ultrasonic shot peening[J].
Aeronautical Manufacturing Technology, 2010,
53(1): 87-90.

[7] BIE . TAS2 FRE ISR
KALT A AUV PEREWEGE[D]. PERIERE - Y
St LR, 2010.

LU Yao. Research on microstructure and
properties or welded joint of 7A52 aluminum
alloy before and after surface nanocrystallization
[D]. Huhhot: Inner Mongolia University of
Technology, 2010.

[8] sKdshi , FHrl , IR HT NI . MLIELEERT
RHE AT DFR R0 0 & KX B 3.
TR, 2016, 33(6): 230-233.

ZHANG Zhinan, WANG Xinbo, TAN
Shengang. DFR value testing and theoretical
calculation on scarfed lap joint of airfoil[J].
Engineering Mechanics, 2016, 33(6): 230-233.

[9] KM, BVE , SKiE e, % HLEpRE
M LBW %44 DFR {H {9800 2 K e 5.
MR EE Tl K724, 2018, 50(11): 17-21.

ZHANG Zenghuan, TAO Wang, ZHANG
Yunlong, et al. DFR value testing and theoretical
calculation on laser beam welded structures of
fuselage panel[J]. Journal of Harbin institute of
technology, 2018, 50(11): 17-21.

[10] HEER, XISCHE . SAIRER 4 el
DFR {EiR 5 E[1]. TR J12% , 2012, 29(11):
355-359.

DONG Yanmin, LIU Wenting. The DFR
value testing on the typical panel lap joints
[J]. Engineering Mechanics, 2012, 29(11):
355-359.

BIESE : 5k 46t , E-mail: zhangzenghuan@

comac.cCo

Effect of Peening on Performance of Laser Beam Welding Structure

of Al-Li Alloy

ZHANG Zenghuan, LI Hao, SUN Xiaofeng, CAO An
(Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 201325, China)

[ABSTRACT]

In order to solve the problem of weakening of Al-Li alloy after laser beam welding (LBW) which is

applied to a type of civil aircraft fuselage panel, three post—processing methods which were shot peening and heat—

treatment + peening were studied. The tensile test, fatigue test and residual stress test were carried out to evaluate and

reveal the strengthened effect and mechanism. The results show that fatigue performance is improved significantly but

tensile property is reversed. The DFR

+ values of 0.20mmN and 0.36mmN shot peening are increased by 27.8% and

118.5% compared to original welding state. Better overall performance is presented by heat—treatment of solution and

aging + shot penning, which the tensile strength is increased by 32% and the DFR value is increased by 21.9% compared

to initial state.

Keywords: Laser welding; Al-Li Alloy; Shot peening; Heat—treatment + peening; Fatigue performance
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