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Fig. 1 Microstructure of 6066 aluminum

alloy (T6 treatment)
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Table 1 Composition of 6066A1 alloy

(mass fraction, %)

Cu Fe Mg Mn Si
1.14 0.21 1.43 0. 80 1.64
Ni Ti Zn Cr Al
0.01 0. 05 0.06 0.05 Bal.
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Table 2 M echanical properties of 6066 aluminum alloy (T 6 treatment)

ax/ €= 0.02s" ' €= 505"
- -2

(Jeem™7) E/GPa 0y o/ M Pa 0,/ M Pa 5/ % E/GPa 0o/MPa  0/MPa 5 %
12.8 72.1 351 401 12.0 72.6 496 574 9.1
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Fig.2 SEM fractograph of 6066 aluminum alloy at different strain rates

(a) —€= 0.02s™'; (b) —&= 50s""; (¢), (d), () —€= 1x10°~ 1x10*s™ !,

corresponding to tensile fracture area, transition area, shear fracture area respectively

SR, BREARTIE AR E, 0 RG]
ER . 6066 55 A 4 T6 4 F 54k #1 Mg,Si 1k
FeAIMnSi #HK Z ¥ b At b b, il 1 s o (HiX L
FRECR D L RSE/N, BRI, 6] SR R R il i S
g/, (i T HE S A M AR TRHAT R,
DRI 1T 2 80 J I 7 A2 43 X, W 4 i Sk A TR

3 6066 A dh ARt T RN AR R L
Fig. 3 Expanding crack on outer surface of

6066 aluminum alloy when
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Fracture behavior of 6066 aluminum alloy bomb casings

LUO Bing-hui', BO Zherrhai', SHI Guo-chang®, JIANG Guo jin®
(1. Department of Materials Science and Engineering, Central South U niversity,
Changsha 410083, China;
2. China Ship Industry Corporation, Yichang 443003, China)

[ Abstract] Tubular bomb casings of 6066 aluminum alloy were manufactured by extrusion and T6 heat-treatment. The strength of

6066 aluminum alloy was increased and the ductility was decreased with the increase of strain rate. The fracture behavior was investi

gated in consideration of fragment rate. T he result shows that shear deformation occurs at the interior surface of the casing and tensile

deformation at the outer surface under high explosive detonation pressure. Expansion and fracture of explosive-filled 6066 aluminum

alloy cylinders were analyzed. The relations between material characters combining with loading strength and deformation character

were also discussed.

[ Key words] 6066 aluminum alloy; fracture behavior; mechanical property
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