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Abstract

The mechanical properties and microstructure evolution of ZL114A cast aluminum electromag-
netic riveted joints in salt spray environment were investigated. The shear and fatigue properties,
microstructure and weight of electromagnetic riveted joints after different corrosion time were
analyzed. The results showed that with the increase of corrosion time, the shear and fatigue prop-
erties of the electromagnetic riveted joints decreased, and the weight of the specimen increased
first and then decreased. Combined with the microscopic observation, many corrosion products
existed between the plates after one week of corrosion, and the surface oxidation layer was not
removed, resulting in an increase in specimen weight. After two weeks of corrosion, the local
oxide layer began to peel off and many corrosion pits were formed, resulting in the weight loss.
After three or four weeks of corrosion, the specimen suffered more serious corrosion. The corro-
sion pit became larger, and the oxide layer fell off in a large area, and the weight of the specimen
further decreased. In general, this study was expected to in-depth understand the corrosion cha-
racteristics of electromagnetic riveted joint, which was conducive to promoting the engineering
application of electromagnetic riveting technology.
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Figure 1. Schematic of electromagnetic riveting
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Figure 2. Schematic of dimensions for the riveted specimen
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Figure 3. Shear properties of the riveted joints at different corrosion time
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Figure 4. Shear failure of electromagnetic riveted joint at different corrosion time
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Table 1. Fatigue test results of electromagnetic riveted joints at different corrosion time
2 1. [E)FE ke 8] 5 EB AA D HE L I S5 I 45 R
J R ) P55 A Rl
458,209
1/ 389,520 411,046
385,410
127,248
2 4 325,289 216,484
196,915
125,289
3 200,656 144,280
106,895
73,319
4 8 96,586 105,571
146,810
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Figure 5. The average fatigue life of joints at different corrosion time
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Figure 6. Fatigue failure of electromagnetic riveted joints at different corrosion time
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Figure 7. The original microstructure of riveted sheet without
corrosion
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Figure 8. Microstructure of electromagnetic riveted specimens at different corrosion time
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Figure 9. Weight of electromagnetic riveted specimen at different corrosion time
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