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Mechanical Properties of Three-layer Resistance Spot Welding Joint Interface
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ABSTRACT: The paper aims to understand the bearing capacity of different interfaces of three-layer resistance spot
welding joints by studying the mechanical properties of B15S00HS-1.4 mm/B1500HS-1.6 mm/DC06-0.8 mm
three-layer joint in side impact of vehicle. Based on results of shear tensile test, the mechanical properties of dif-
ferent interfaces were analyzed and the microstructures, fusion zone size, microhardness and failure mode of nugget
area were researched and analyzed. Different interfaces of the three-layer spot welding joint had different peak load
and fracture energy when the strength of the upper and lower sides was very different. Shear bearing of the joint in-
terface composed of two high strength steels (B1500HS-1.4 mm/B1500HS-1.6 mm) was 6 times as big as that of
the joint interface composed of both strong and soft steels. The martensite content at different plates in the nugget
area and the weld nugget size along sheet/sheet interface affected the mechanical properties of the spot weld joint.
Softening appeared in the heat-affected zone of hot-stamping steels due to their full content of marten site. The
failure mode of B1500HS-1.4 mm/B1500HS-1.6 mm interface spot welding was button failure; and the failure
mode of B1500HS-1.6 mm/DC06-0.8 mm interface was button and pullout failure. To increase the crash capability,
it is suggested to transmit the crash force to the interface of high strength steels by load allocation and avoid trans-
mission of crash to the softer interface by isolation design.
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Fig.2 Three-layer resistance spot welding of different inter-
faces
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Fig.3 Interface peak load and fracture energy of three-layer
spot welding joints
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Fig.4 Microstructures of spot welding joint
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Fig.5 Microstructure of nugget
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Fig.6 Hardness distribution in weld nugget of three-layer spot
welding joint
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Fig.7 Fracture form of spot welding joint
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