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Abstract

In this paper, 2A10 aluminum alloy rivets were used for electromagnetic riveting experiments.
The microstructure evolution in rivet tail was investigated after electromagnetic riveting. The mi-
crostructure evolutions were analyzed by the optical microscope and transmission electron mi-
croscope. Results showed that plastic deformations mainly concentrated in adiabatic shear band
of rivet tail due to the high speed impact. The width of adiabatic shear band was about 100 pm.
TEM observations demonstrated that lamellar sub-grains with the width of 0.5 pm generated in
adiabatic shear band, and many tangled dislocations existed within them. The hardness values in
adiabatic shear band with severe plastic deformations were significantly higher than that of other
zone, and the hardness distribution law accorded with deformation microstructure distributions.
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Table 1. Chemical compositions of 2A10 aluminum alloy rivets and 5083 aluminum alloy sheets (wt. %)

5= 1. 2A10 A& £ Y05T 0 5083 R A SHRMILF K 77 (wt. %)

Mkt Si Fe Cu Mn Mg Cr Zn Ti Al
2A10 0.25 0.20 3.9~4.5 0.30~0.50 0.15~0.30 - 0.10 0.15 Balance
5083 0.40 0.40 0.10 0.40~1.0 4.0~4.9 0.05~0.25 0.25 0.15 Balance
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Figure 1. The schematic of electromagnetic riveting
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Figure 2. The microstructure distribution of a rivet tail
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Figure 3. The partially enlarged view of a rivet tail
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Figure 4. TEM microstructures in adiabatic shear band
B 4. BHETYITHER TEM HR

180} ASB
[ zone 2
> 10 zone 1
% 120 _ The original
D
S I
€ o}
5 B
m 3
T gt
L . T ) o

Measured positions

Figure 5. Hardness distributions in rivet tail
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