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Experimental Study on Bonding Performance
of Kevlar Interlayer and Kevlar-steel Single-lap Shear Joints
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Abstract: In order to investigate the bonding performance of Kevlar fabric layers and that between
Kevlar fabric and steel plate, an M TS universal testing machine was used to test the mechanical properties
of double-layer Kevlar 49 fabric and Kevlar 49 fabric/steel single-lap shear joints. The results show that
the effective bond length of double-layer Kevlar 49 fabric single-lap shear joint specimens is 25 mm, and
that of Kevlar 49 fabric/steel single-lap shear joint specimens is 50 mm. Within the effective bond length,
bond forces of two types of single-lap shear joints increase with the increasing bond length, while the in-
creasing amplitude decreases. The bond force reaches the maximum when the specimens have the effective
bond length. However, the bond stresses reduce with increasing bond lengths. The experimental results

obtained in this study will provide valid data for determining reasonable bond length of Kevlar fabric used
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for structural reinforcement in civil engineering.
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Tab.1 Mechanical properties of Kevlar fabric,
epoxy resin and steel plate
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Fig. 1 Schematic diagrams of double-layer Kevlar fabric
single-lap shear joint specimens in front and side views
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Fig. 2 Schematic diagrams of Kevlar/steel single-lap
shear joints specimens in front and side views
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Tab.2 Geometric parameters of Kevlar/steel
single-lap shear joint specimens
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Fig.3 MTS universal testing machine
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Fig. 4 Bond stress versus slip curves of double-layer Kevlar single-lap shear joint specimens with different overlap lengths
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Fig. 6 The effect of overlap length on the mechanical properties of double-layer Kevlar single-lap shear joint specimens
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Fig. 8 Bond stress versus slip curves of Kevlar/steel
single-lap shear joint specimens with different overlap lengths
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