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The flow stress of metals under forming is the most important parameter for research and 
development of forming technology. Flow stress is measured by tensile test or compression test. 
Compression test is more suitable for obtaining flow curve of structural metal under forming by 
heavy deformation as rolling, forging and extrusion. The hot compression test is made not only 
for obtaining the flow curve but also for measuring softening between forming stands, thus 
multi-stage compression test is needed. Measured data should be formularized as ‘flow stress 
formula’ to cover wide range of temperature and forming conditions, or ‘materials genome’
which include the metallurgical effect during forming.

1. Hot compression testing machine up to strain rate of 300/sec 2. Conventional THERMECMASTOR-Z
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First step: Obtain compression force – Deformation curve
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α grain size= 1.7 µm

Three-stage compression with 
cooling
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Results

Measured force and fitted force
during inverse analysis
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Second step: Inverse analysis to obtain flow curve

Grain structure
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