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Abstract

A nomogram for determination of forming pressure in warm forging was constructed in
accordance with experimental result for various steels in wide temperature range.

Mechanical properties and microstructures of warm extruded carbon steels were investigated
in various forming condition. Tensile strength,elongation and hardness of products varied rather
regularly with carbon content and forming temperature .But the impact values varied in a
complex manner with the combination of carbon content, forming temperature and reduction in
area. The impact values of products extruded with lﬁgh reduction in area increased remarkably
even at Jower forming temperature and the strength also rather increased. The reason of high
strength and high impact values was investigated from the viewpoint of metallurgical
microstructures.

Mechanical properties were investigated also from the viewpoint of dynamic Bendjng and
fracture toughness. As a result, high strength and high impact values of warm extruded carbon

* steels were confirmed also with dynamic bending test and fracture toughness test.

A constitutive equation proposed by Hojo et al. was applied to the case of carbon steels S45C
and S53C extruded in the various forming conditions. Four experimental constants of the
equation obtained at the strain rate from the order of 107*1/s to 10%1/s were determined. As a
result, it was found that the dynamic constitutive equation for the present materials could be
approximately expressed by mean of the static stress—strain relation.
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Fig.1 Nomogram [or determination of forming pressure on

forward extrusion and backward extrusion.
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