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Development of High-Efficiency Hot Stamping
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Abstract

In order to realize a car that has a “Jinba Ittai” drive feel and safety, allowing a driver to experience predictable
and responsive handling, Mazda has been making efforts to achieve a body structure that is thoroughly reduced
in weight while ensuring the strength of the skeletal parts around an occupant. Hot stamping, which is one of the
key technologies, can produce products with a strength of 1800MPa class by simultaneously press-molding and
quenching the parts. Since heating lowers the material strength during molding, hot stamping has an advantage
in formability compared to the process of cold forming of ultra-high tensile strength steel (ultra-high-tensile
material), and it has been used for skeletal parts with complicated shapes to make the body lighter and stronger.
In order to further evolve the body structure and expand the range of the applicable parts, a highly efficient
“direct water-cooling hot stamping technology” that is four times as efficient as the conventional method has
been developed. This paper introduces the development of high-efficiency hot stamping technology that realizes
“Jinba Ittai”.
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Table 1 Characteristics of Stamping Method
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Fig. 2 In-house Hot Stamping Parts in CX-60
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Fig. 3  Structure of B-pillar
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Fig. 4 Patched Hot Formed Steel
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Fig. 5 Minimization of Reinforcing Parts
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Fig. 6 Prevent of Heat-affected Softening Zone
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Fig. 7 Process Integration of Hot Stamping
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a) Shear displacement

Fig. 8 Spot Welding
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Fig. 9 Simulation of Patched Hot Formed Steel
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Fig. 10 Development of Hot Stamping Methods
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Fig. 11 Structural Analysis Results of Die
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Fig. 12 Cooling Method of Hot Stamping
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Fig. 16 Flow Velocity by Fluid Analysis
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