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Abstract: This study investigates the tensile properties, bending properties, hydrogen embrittlement sensitivity,
spot welding performance, and coating corrosion resistance of Al-Si coated thermoformed steel based on vanadium and
niobium composite microalloy under typical hot forming processes. The results indicate that under heating
temperature of 930 “C, heating time of 300 s and holding time of 10 s, the experimental material achieves a tensile
strength of 2 000 MPa and extreme tip cold bending angle is greater than 50°, demonstrating a favorable combination
of strength and toughness. The mechanical properties exhibit significant anisotropy, with a notable improvement in
toughness after baking at 170 “C for 20 minutes. The strength and ductility parameters display varying strain rate
sensitivities across different strain rates ranging from 0.1 ~ 500 s™. In a four—point bending test at 100% yield strength
in an air environment, the hot—formed material show no cracks or fractures after 300 h, indicating excellent resistance
to hydrogen embrittlement. Additionally, the spot welding performance and coating corrosion resistance of the
experimental material meet application requirements.

Key words: Microalloying, Thermoformed steel, Bending property, Hydrogen induced delayed cracking,
Spot welding joint performance
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