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High Speed Deformation  
and Impact Toughness of Steel
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Strength at impact deformation of structural metals is the primitive properties demanded

for several applications. Metallic parts of vehicles structure, for example, is plastically

deformed by traffic accident at a ~10,000 times higher speed than that of the ordinals

static testing condition. Acceleration of deformation speed is also required for the

manufacturing. High speed deformation is important for both ‘safety’ and ‘efficiency’.

Primary target is set on developing structural steels and the goal is to earn the principles

for the optimization of chemical compositions and production processes for the high

speed deformation. The systematical measurement of the plasticity of the target materials

with the microstructural observation is conducted to clarify the deformation mechanism

from the view point of crystallographic lattice defects.
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Summary

 Deformation twinning provides the deterioration of

strength at high speed deformation. This means that

the design of the materials for high speed is needed.

 Combination of both the mechanical measurement and

the microstructural observation is able to give the

principle for the materials design for high speed

strength.

Research outcome

 New metallic materials should be possible when the  

combination measurement is conducted especially at  

the materials with limited toughness at impact load.
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Advanced Research Topics
Examples：austenitic steels annealed at several conditions

Stress strain curves at high /  

low speed deformation

Microstructural measurement  

after high speed deformation

Lower temperature annealing provides  

decreasing of strength increase at high speed.

Linking

by dislocation  

theory

Lower temperature annealing provides  

supersession of deformation twinning in crystals.
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