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Table 1 Chemical compositions of aluminum alloy (mass fraction) %
Alloys Si Fe Cu Mn Mg Cr Zn Ti Al

TA52 0.25 0.30 0.05-0.20 0.20-0.50 2.0-2.8 0.15-0.25 4.0-4.8 0.05-0.18 Bal.
TA63 0.12 0.15 0.30-0.60 0.20-0.60 2.7-3.1 0.10-0.16 7.4-8.1 0.03-0.06 Bal.

7A01 0.30 0.30 0.01 0.025 0.03 0.03 0.9-1.3 0.03 Bal.
6061 0.61 0.25 0.31 0.11 1.07 0.21 0.17 0.03 Bal.
2024 0.50 0.50 3.98 0.61 1.72 0.01 0.30 0.15 Bal.
1
7A52/ /7TA63 3
7A01 6061 2024 7A01 6061 2024
6.5mm 7A52 7A63
400 30 min 6 mm 7B53
475 /1h 120 /24h
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Fig. 1 Schematic diagram of roll bonding of aluminum alloy composite plates
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Fig. 2 Dimensions of test specimens
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(b) With 7A01 interlayer (c) With 6061 interlayer (d) With 2024 interlayer
3 7B53

Fig. 3 Backscattered electron (BSE) images of the interface of 7B53 aluminum alloy composite plates with different interlayers

7B53 inverse pole figure, IPF grain
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4 7B53 IPF GOS

Fig. 4 IPF, GOS maps and grain size distribution at the interface of 7B53 aluminum alloy
composite plates with different interlayers
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Fig. 6 Fracture morphologies of 7A63 surface in tensile shear test
of 7B53 composite plates with different interlayers
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Fig. 8 SEM micrographs of lateral impact fracture surfaces of 7B53 aluminum alloy composite plates: (a)—(d) crack propagation
direction; (e)—(h) 7A63; (i)—(l) crack propagation on the 7A63 surface (Red arrows indicate the main crack propagation direction,
blue solid lines denote interfacial delamination, and yellow dashed lines represent microcracks)
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Fig. 9 True stress-strain curves of 7B53 composite plates with different interlayers at various strain rates
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Fig. 11 Macro-features of 7A01 interlayer composite plates after high-velocity impact under different loads
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Effect of Interlayer Materials on the Interfacial Microstructure and Dynamic
Mechanical Properties of 7B53 Aluminum Alloy Composite Plates

WAN Yu', CHEN Zejun', CAO Xianming*, DANG Yuehui', CONG Fuguan?, WANG Qiang?

1. College of Materials Science and Engineering, Chongging University, Chongging 400044, China;
2. Northeast Light Alloy Co., Ltd., Harbin 150060, Heilongjiang, China

Abstract: The choice of aluminum alloys used as the interlayers significantly influences the interfacial
bonding properties and dynamic impact mechanical properties of 7B53 aluminum alloy composite plates
(7A52/interlayer/7A63). In this study, the influence mechanism of different aluminum alloy interlayer
materials (7A01, 6061, 2024 aluminum alloy) on the interfacial metallurgical bonding quality and the
dynamic mechanical behavior at high strain rates (1700-3200 s™*) was systematically investigated using
tensile-shear tests, Charpy impact tests, split Hopkinson pressure bar (SHPB) tests, and scanning electron
microscopy (SEM). The results show that the composite plate with the 6061 interlayer exhibits the optimal
interfacial bonding performance, achieving a maximum shear strength of 109.6 MPa, which is 36.5 MPa
higher than that of the plate with the 7A01 interlayer (73.1 MPa). This improvement is attributed to the fact
that the 6061 alloy promotes the formation of fine and uniform grains at the interface, thereby effectively
strengthening the interfacial region. SHPB tests reveal that the inhomogeneous deformation of the interlayer
interrupts the penetration of cracks into the 7A52 layer and promotes crack deflection along the interface.
The composite plate with the 7A01 interlayer shows low strain rate sensitivity. The plate with the 6061
interlayer, while decreases in flow stress due to thermal softening within the strain rate range of 1700-27005s™,
maintains stable deformation under high-velocity impact owing to its excellent ductility. Compared to the
composite plate with the 2024 interlayer, the plate with the 6061 interlayer achieves higher plastic strain
while retaining relatively high yield strength. The 6061 interlayer composite plate successfully achieves an
effective integration of the high toughness of 7A52 and the high strength of 7A63, providing an important
theoretical basis for the design of impact-resistant protective structures for armored vehicles.

Keywords: 7B53 aluminum alloy composite plate intermediate layer dynamic impact mechanical
properties interfacial bonding performance vyield strength
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