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Effect of Laser Shock Strengthening on the Corrosion Properties of 2219 Aluminum
Alloy in the Propellant of Tungsten Inter-gas Arc Welding
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ABSTRACT: The work aims to improve the corrosion resistance of 2219 aluminum alloy TIG weld. Laser shock technology
was used to strengthen the weld, and the surface residual stress, phase composition and element state before and after treatment
were compared and analyzed. At the same time, the change of corrosion rate was measured by static immersion weight loss and
electrochemical methods. The element state of the 2219 aluminum alloy weld did not change after laser shock strengthening, but
the residual tensile stress in the weld became the residual compressive stress. The self-corrosion potential in the TIG welding
zone of 2219 aluminum alloy decreased obviously. Compared with the specimens without laser shock treatment, the average
corrosion current in the core zone and transition zone was reduced by 14% and 12.7%, and the corrosion rate was reduced by

16.9% and 12.9%, respectively. Therefore, laser shock strengthening treatment can significantly improve the corrosion resistance
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of 2219 aluminum alloy TIG weld, which provides technical reference for improving the safety and lightweight of special

equipment.
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Tab.2 Experimental parameters of tungsten inter-gas arc
welding of 2219 aluminum alloy
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Fig.1 Electrochemical test in weld zone

1.5 BERERK S E ME R NIK

CA IR, SR —HAR 0 4 )8
BE, FEAT PR B0 B[R] P 04 8 ol BT R B R S .
T B O bl s A XA kM R AR, SR
FH 30% (RFRAMEC) HNOs ME AR . i R 4
JE AR A I ek B B I . IR RN 20 mmx
40 mmx40 mm, (EEN T IOF R R, MRS
6007, 800", 1200" 04X LBRNZEHI, RIGIKKAA
i CEERZERACETE, Sast T Bl E
A A RV ORI RO 22, InA 30%
HNO; BRI A, BEIN 2, 7 ERRES TR
() s — 2 B (RO R, (A R R L TE TG
THE . Friro IR 3 MARE, S5IRBCEIE., T
R AR S g5 I3 3,

*3 HRHES5RK

Tab.3 Specimen number and test

gy HERARE pLNEY

1 phel b EE R R X SR i
, P AR A+ X T AT S A BT X

2 TR S TR b
3 phel b E R A XN T A BT
4~6 it b B JE b T R

7~9 il kb HL Ak 2 o BT

10~12  AKpd b HL B ol B R A 2

13~15  AKpd b AL 2= BT

2 FERESH

21 ZHEGERRNEATHHH

% SR B R AR TR R R R 2 R E I R
MK, R e BRI s bs, S 80 7155
AN —F, S e RE o R E 3 AN A]
()RR AEAE S IR A TR P D JC IR, R R A5 A AR
gr, AR E AT I B . A5 R AE 2 FR .

R BB, R BT T AR AR, ERA 11
TR T AT, P8 TR —1 TIG 4.
3 AMREERE SWAE M R B AT M3 5), R R PR AR
PR BHPTA — B 28 B2 10, Ul BRI DX 3 B A7 25 1]
B T SR

F X B Ain 58 o0 B i K545 ] BB A9 12 ) 40 A o
Syt X SFHESGEEAR BT, M EEE R 1 om,
D DR RS O P 6 em JEIEIN . 35T
T 2 G 5 B O AR O ARG R S Y 1 ) o AT
MRS R anEl 3 iR .

OGS AT, FRAE R R 5% A N ) R Rk B
46 MPa, N J1/r A ST RELY 11 em, A% J&] ] X s 1y
FIRHLN Sy, RO KRS 02 BN A B S i 5 AR hr
N JIAEAE o A AN [R) AR BERE S (R R A N ) A A W A 22



©38- E N N 2024 4F 1 H
1.0 1.0 1 1.0
|
0.5 0.5 0.5 ‘
| :
2 - okt I | NTe— - u* AR
r O "‘!M E 0 .}‘!ﬁh E 0 ] l“ i
|
-0.5¢ | -0.5¢ -0.5¢
_10 L L 1 L _1_ 1 1 Il 1 _10 1 1 1 1
120 130 140 150 120 130 140 150 120 130 140 150
Time/ps Time/ps Time/ps
160
140
120
E100
= 80
60
40
: 20
10 20 30 40 10 20 30 40 50 10 20 30 40 50
x/mm x/mm x/mm
al# b2# c3#
Bl 2 TIG #REETCHE 440 43
Fig.2 Nondestructive ultrasonic inspection analysis of TIG weld
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Fig.3 Stress distribution around TIG weld before and after shock strengthening: a) weld 1 before shock treatment;
b) weld 2 before shock treatment; c) weld 1 after shock treatment; d) weld 2 after shock treatment
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Fig.5 X-ray photoelectron spectra of the weld zone of tungsten inter-gas arc welding:a) before shock strengthening treatment;
b) after shock strengthening treatment
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Fig.6 Corrosion weight loss data of TIG specimen: a) corrosion weight loss; b)weight loss rate
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Tab.4 Corrosion properties of differenttungsten inter-gas arc
weld zones of 2219 aluminum alloy in N,O4
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6.31 5.43 6.55 5.72
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Tab.5 Electrochemical corrosion rate of different tungsten
inter-gas arc weld zones of 2219 aluminum alloy in N,O,

1072 mm/a
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