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To prevent global warming, the emission of carbon dioxide should be reduced. The weight reduction is
effective to reduce the emission of carbon dioxide from automobiles, and the weight reduction of automobile
bodies composed of outer panels and structural parts has been performed. Mild steel sheets are mainly used for
the outer panels, and the weight of the outer panels can be reduced by replacing the mild steel sheets with
lightweight aluminium alloy sheets. However, the modification of die shapes is required because of the large
springback of the aluminium alloy sheets. Therefore, the production of dies for the outer panels, where the
appearance is important, becomes considerably laborious. On the other hand, high strength steel sheets are
applied to the structural parts to reduce the weight. By using the high strength steel sheets, the weight is reduced
by reducing thickness without compromising impact resistance. However, in cold stamping of the high strength
steel sheets, large springback, low formability and low tool life are problematic. To solve these problems, hot
stamping of quenchable steel sheets is effective. A heated sheet is transferred to dies, then the sheet is formed,
and held by the dies for quenching, and an ultra-high strength structural part is obtained without springback.
However, the holding time of about 10 s for quenching is required, and thus the productivity is low. To prevent
the oxidation by heating, Al-Si-coated steel sheets are generally used for hot stamping, whereas slow heating of
about 5 min is required and the heating space becomes large. In manufacturing of the automobile bodies, the
mechanical properties of sheets used for press forming and press-formed parts are indispensable, whereas the
tensile test is laborious. In addition, ultra-high strength steel sheets have the advanced strength, whereas the risk
of the hydrogen-induced delayed fracture is high.

In this paper, in press-formed parts for lightweight automobile bodies, the manufacturing technology to reduce
the cost and improve the productivity was proposed.

To reduce the production time and cost of the dies for the outer panels, the applicability of plastic tools
manufactured by fused deposition modelling to press forming of the aluminium alloy sheets was investigated.
The plastic tools are applicable to forming of the aluminium alloy sheets, and the scratches and seizure of the
formed parts are prevented.

In hot stamping, the holding time for quenching was shortened by increasing contact pressure during die
quenching. In addition, the heating space can be reduced by using uncoated steel sheets. To remove the oxide
scale in hot stamping of the uncoated steel sheets efficiently, dual-frequency ultrasonic cleaning with a diluted

phosphoric acid solution was developed, and conventional shot blasting processes are omitted.




A punching test for simply estimating the tensile strength and total elongation of steel sheets and press-formed
parts was developed. The tensile strength and total elongation can be estimated from the shear stress at the
maximum punching load and percentage of the burnished depth at the sheared edge of the slug, respectively. In
addition, an approach for determining the critical residual stress without the occurrence of delayed cracking in
shearing of the ultra-high strength steel sheets was proposed. The allowable amount of hydrogen without the
occurrence of delayed cracking is evaluated from the maximum tensile residual stress in the thickness direction at

the sheared edge.




