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  To ensure the excellent mechanical properties of tools and dies, high-quality tool steel containing fine-grained martensite matrix and 
uniformly distributed  carbide precipitation is required.  An energy-efficient process route for manufacturing products with high quality 
was proposed based on recrystallization and partial melting (RAP) technology. 

Introduction

 　　

     Schematic diagram of experimental strategy is shown as following. 
Experiments
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Results

Refinement & homogenization of the microsturcture of cast Cr-V-Mo steel by RAP processing.
　　　 Comparison of microstructure　　　　　　　　　　　　Comparison of alloying elements distrubution
　　　Casting　　　　 RAP treated　　　　　　    Casting　　　　　　　　  　　　　RAP treated

Heat treatment：
Quenched from 1050 °C.

Tensile test：
Shimadzu tensile tester;
Temperature：RT;
Tensile Speed：1 mm/s.

Heat treatment：
Quenched from 1050 °C;
Tempered at 800 °C.

Tensile test：
Shimadzu tensile tester;
Temperature：RT;
Tensile Speed：1 mm/s.

Mitigation of phase segregation  and improvement of mechanical properties by subsequent heat treatments
　　　Comparison of microstructure　　　　Comparison of alloying elements distrubution　Comparison of tensile fracture surfaces

                         Changing of mechancial properites　　　　　　　              Microstructural evolution during heat treatments


