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Abstract

Recently, the automotive industry has been focusing on developing on lighter vehicles to improve
fuel economy and crash safety. In order to meet these requirements, Three-Dimensional Hot Bend-
ing and Direct Quench (3DQ) Technology, which enables the formation of automotive parts with
a tensile strength of 1470 MPa or more, has been developed. This 3DQ is a consecutive forming
that allows three dimensional complex hollow bending and Quenching at the same time. In this
reports, developed 3DQ technology and characteristics of products by 3DQ are described.
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Forming method for high-tensile automotive parts
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Schematic illustration of 3DQ machine
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Photograph of 3DQ machine (robot type)

Design of automotive part
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Forming by 3DQ machine
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3DQ system (robot type)
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Various shaped tubes using 3DQ process
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Example of measuring temperature in 3DQ process
(feeing speed 80mm/s, 35mm height X 45mm width X
1.6mm thickness)
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Distribution of temperature, strain rate in 3DQ (FEM)
(feeing speed 80mm/s, 35mm height X 45mm width X
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Example of hardness distribution of product by 3DQ
(40mm X 40mm, thickness: 1.8 mm)
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(a) 0.2mm from Thickness center  (c) 0.2mm from
outer surface inner surface
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Micro structure of product by 3DQ
(40mm X 40 mm, thickness: 1.8 mm)
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Hardness distribution of partial quenched product by 3DQ
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Deformation of the partial quenched specimen by 3DQ in
the axial crash test
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Energy absorption of the partial quenched specimen by
3DQ in the axial crash test
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Electromagnetic and heat conduction analysis

Electromagnetic analysis
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Outline of 3DQ FE analysis
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FE model of 3DQ and mechanical boundary conditions
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this model in 3DQ process
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