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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 aloy weld did not change after laser shock strengthening, but
the residual tendle 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 aloy TIG weld, which provides technical reference for improving the safety and lightweight of special

equipment.
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b) after shock strengthening treatment
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Tab.4 Corrosion properties of differenttungsten inter-gas arc
weld zones of 2219 aluminum alloy in N,O,

I P P IX
b owil Repil bl
¥ b b3 S 3R

S5 o e 2
Jcorr/(uA 'Cm_z)
T AL Ecore
(vs. Hg/HgCl) IV

6.31 5.43 6.55 5.72

-026 021 045 031

JEA I U DX LG s L 2 A —0.31 vV, AHEE R & O
A ER EFET 0.4V, B AR T A

NSF-247 5 ot B G A0, 285 30O v A B AR A
DX R 2 3 VB DX - 22 J ok FlL 90 9% B 400 5.43 .
5.72 pAlem?, H HL TR 2 30k vl Ad B G REAZ [X RIAR:
PG P XAy N T 14.0%F1 12.7%., AR IETERE
A A T DR R S R R 2219
WREESNEmER, RS, HER, BBEERA
S, HA SRS, MRS REN, &
WOt RS, AR ITEARSE b, 4% X sk A 5 ol
HORSNT 2219 58 SR E R, Hid, 2
o o o Al b S, AR R X Tk BOR B AR T
16.9%, ARHEERIE X TR ECRIEIRT 12.9%, BEb
DX R AR T 6.2%. 33k 150 WA 40O o o 5 Ak b R
FARHANE T 2219 F5A S AREEFE NLO4 A5 S
Ty il JRUAR 3 g e A T ok 2 S P A ) T IS ok 2 RE A
BT ARHETE, BEA R0k G A A S TR K A% T 1ok 2 3%
14 ARG o
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R B2 ThiE
Tab.5 Electrochemical corrosion rate of different tungsten
inter-gas arc weld zones of 2219 aluminum alloy in N,O,

102 mm/a

JEZIX BT B IX
A RE S 6.59 7.88 6.5
WOt SR AL 5.53 6.86 6.1

3 #Hit

2219 §13 5 < W LI P RIS A S TR N AR A
T AR AL AT SR A AL B, W] DA v AR A 5
A SR T JE R PR RE , A ) T8 i AR 4 R ) 2 4 R
B ARIOX 2219 15 G I IR SR A8 BEA T IO i
o At H, G e U T A B AR A A HE
IR AT JE e, EEASST

1) HOE SR AL T LUK 2219 555G S AR AE T
DL BRI TR R G AR R ST, T AR AN A A7

ZEX IR T EORE, MR TE 2219 44
BB TIR T ok 1 E

2) LI 30% HNO3 7K i WA JE i o I i i i 25
R R, 2ot itk , 8 eFng 8 ik

it

F G R I B RRAR, nT LA A AR X sl 14 5 b it 7
AR JE AR BT

3) Zadotrhdibls, BRI ARAE 4 X
S5 ) L A2 T o TR 2/ A B AR A ok R
SRACALFRS , JEAZ DX PR BRI T 16.9%, K
T Y XA J ek R FRAR T 12.9%, BEBA X145 ol ok R
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