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Table 1 Mechanical property of materials

Material Type pl(g-m?) 0,/GPa E/GPa h/mm o/MPa &% v
Aluminum alloy Al-6061 810 0.124 68.9 0.30 103 12.0 0.33
Carbon fiber cloth HexForceTM 282 197 4.654 231 0.26 1.8
Basalt fiber cloth FGMWO0002 210 4.300 100 0.15 3.1
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Fig. 1 Illustration of vacuum bagging process
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Table 2 Experimental results of FMLs

%2 FMLBIMESEER

Sample configuration mJg H/mm mJ/g I/(N"s) y/mm
A, 218.2 0.94 5.0 5.07

A/B,/A 223.8 0.95 5.0 5.42 36.95
A/B,/A 203.2 0.91 3.0 432 29.96
A/B,/A 214.8 0.94 1.0 1.16 5.01
A/C, A 220.2 1.02 5.0 5.35 32.55
A/C,A 225.3 1.07 3.0 4.23 26.64
A/C,A 214.8 1.05 1.0 1.69 4.36
A/B,/A/B,/A 424.6 1.71 9.0 13.13 28.41
A/B,/A/B,/A 398.5 1.67 7.0 8.39 17.57
A/B,/A/B,/A 406.2 1.67 5.0 5.31 8.21
A/C,/A/C,/A 349.4 1.86 9.0 12.96 24.88
A/C,/A/C,/A 348.5 1.85 7.0 8.32 21.35
A/C,/A/C,/A 348.6 1.84 5.0 5.06 6.24
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Fig. 2 Four-cable ballistic pendulum system
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Fig. 3 Typical deformation/failure modes of FML( A/B,/A, [=5.42 N-s)
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Fig. 4 Deformation/failure pattern of A/B,/A/B,/A under the impulse of 13.13 N-s
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Fig. 5 Deformation/failure modes of front and back faces of carbon fiber aluminum-alloy laminate A/C,/A under different impulses
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Fig. 6 Deformation profile of back aluminum face of A/B,/A and A/C,/A/C,/A under different impulses
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Fig. 7 Deformation profile of aluminum layer on the back of fiber-aluminum alloy laminate
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Anti-explosion Performance and Failure Mechanism of Fiber-Metal Laminates

ZHANG Lei', MA Xiaomin', LI Rujiang®, LI Xin', WU Guiying'

(1. College of Mechanics, Taiyuan University of Technology, Taiyuan 030024, China;

2. Institute of Chemical and Environmental Sciences, North Central University, Taiyuan 030051, China)

Abstract: In this work we performed blast loading tests on basalt fiber-aluminum alloy laminates and

carbon fiber-aluminum alloy laminate using an explosion impact pendulum system and obtained different

loading impulses by changing the quality of the explosive, thereby analyzing the influences of load impulse,

structure combination and fiber type on the deformation/failure mode of fiber metal laminates and revealing

the laminates’ typical failure modes such as delamination, matrix failure, metal tear and plastic deformation.

The experimental results showed that the plastic deformations of the aluminum alloy layer in the fiber metal

laminate and the damage area of the fiber layer increase with the increase of the impulse, and the fiber metal

laminates have better impact resistance than that of the single metal laminate.
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