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Die Material Evaluation Technology by Actual Hot Stamping Equipment

Naoki UMEMORI

Synopsis

Application of ultra-high tensile strength steels to automobile parts is increasing with the aim of reducing weight and improving
crashworthiness. The hot stamping method has received much attention in recent years because it can achieve higher strength
than conventional press forming methods. In the hot stamping method, steel sheets heated to high temperature are press-formed
in dies and are quenched rapidly while being formed, which increases their strength. As the disadvantages of hot stamping, low
productivity and die damage have been cited. To understanding the differences of performance of the mold materials to improve the
disadvantages, die material evaluation technology by actual hot stamping equipment was introduced.

In this study, an evaluation result of die wear is indicated. DHA-HSI which has higher hardness than JIS SKD61, has superior
wear resistance to hot stamping than SKD61. Moreover, by applying much higher thermal conductivity DHA-HSI, the rise in

temperature of the surface of die can be reduced.
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Fig. 1. Die and forming product.
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Fig. 3. Cooling curve of steel sheet.
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Table 1. Test condition.
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Fig. 6. Thermal conductivity of DHA-HS1.

Table 2. Die materials.
Heat treatment conditions Hardness
Steel ] ] after heat
Quenching Tempering treatment
° 560 ‘CX1h
1030 CX1h . .
DHA-HSH1 Gas cooling Air cqollng, 54 HRC
twice
g 600 CX1h
skpe1 | 1980 CX1h | o oling, | 49 HRC
Gas cooling .
twice
o 500 °CX1h
DH31-Ex | 1080 CX1h | Wi sooling, | 53 HRC
Gas cooling twice
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Fig. 7. Surface condition of upper evaluation parts after each shot.
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Fig. 10. Temperature of evaluation parts at 2 mm depth

from the surface.
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