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Abstract

The fatigue crack growth rates (da/dN) of the weld zone, heat affected zone and base metal zone of
A7NO01 aluminum alloy MIG (Metal Inert-gas) welded joints subjected to different surface treat-
ments were studied by CT specimen. And the hardness of the welded joints was tested by the vick-
ers hardness tester. The results show that: The surface hardness of welded joint is improved by
shot peening and sand blasting, and the hardness value of welded joint strengthened by shot
peening is the highest. Shot peening and sand blasting can improve the fatigue life of welding
structures by introducing residual compressive stress on the surface of welded joints and reduc-
ing the effective tensile stress, thus prolonging the initiation period of fatigue crack and reducing
the rate of fatigue crack growth.
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LI A HR G AT N T 2 K R I T8 R < 350 mm x 150 mm x 8 mm FOERHR, 1RB 32 1 W
ikt MIG 18, whiiesk, Vv RSO, PR 350, WA 1 mm. EEIE TS BN ER5356 42, &
22 EEN 1.2 mm. SRR AONAERE 99.999% 1) MA@ S, TR AUAREN 25 Limin, Jy T ARUFIRHE R
i, AT AR PREE (AR X R R AR AR I TE T0% LA R o SERTXT IR AT B S e, 2o SRR R T S R AR
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Table 1. Chemical composition of base material and welding wire (wt%)
7 1. R RIRL T ENER ST (W)

JTE Si Mg Cu Mn Ti Cr zZn Fe Al
A7NO1 <0.30 1.00~2.00 <0.20 0.20~0.70 <0.20 <0.30 4.00~5.00 <0.35 S
ER5356 <0.25 4.50~5.50 <0.10 0.05~0.20 0.06~0.2 0.05~0.20 <0.10 <0.40 E

Table 2. Welding process parameters
F2 BEIZSH

JEIE P EIREN JEFZ A SRR/ JEEEH 5/ (cm/min)
FT AR UK ph MIG 45 195 21 32
EAlif XUBK MIG 5 190 22 32
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Table 3. Fatigue crack propagation test force
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Figure 1. Sample size of fatigue crack propagation rate
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Figure 2. The microstructure of A7N01S-T5 aluminum alloy MIG welding joint. (a) Weld; (b) HAZ; (c) base metal
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Figure 3. Comparison of hardness of welded joints after different
surface treatment
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Figure 4. Comparison of fatigue crack growth rate of base metal after different surface treatment. (a) The base metal fatigue crack
spreads a-N curve; (b) Base material crack growth da/dN-AK curve
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Figure 5. Comparison of fatigue crack growth rate of HAZ after different surface treatment. (a) The HAZ fatigue crack spreads a-N
curve; (b) HAZ crack growth da/dN-AK curve
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Figure 6. Comparison of fatigue crack growth rate of weld after different surface treatment. (a) The weld fatigue crack spreads a-N
curve; (b) Weld crack growth da/dN-AK curve
B 6. ARIRELEERERSHLY REEMIL. () FRRALEERERFHLY R aN fhitk; () FEXE
RIS IREERGI R da/ AN-AK BhZk
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AhFE C=1.13x107, m=3.95, K73 da/dN =1.13 x 10 "-(AK)>**.
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AL LA AR, AL SN R IO/ b L Ok o BRI 24K, AT HEGL AL 2L B A7 2
BAN/NRL n'(MgZno) AHAE SR AL N R ECHT HY -
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