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The tool steels have been grouped into six types i.e. hot work, cold work, high speed, special purpose, 
water hardening and shock resisting. This paper deals with manufacturing process of tool steels and variation 
of properties with their composition and heat-treatment. It describes the specific applicability of the heat-
treatment process to the various types of steel. 

The properities considered were Hardness (red hardness), Tensile strength, Hardenability, Toughness 
and Wear resistance. Melting was carried out using a' high frequency induction furnace. The charge materials 
used are high purity steel scrap, Ferro manganese, Ferro silicon, Ferro vanadium, Ferro chromium, 
Ferro molybdenum and Ferro tungsten. By adding these ferroalloys, it is possible to manufacture the following 
alloyed tool steels. 

(i) Tungsten-base and Chromium-base, hot work die steels. ; -

(ii) Manganese oil hardening die steel. -

(iii) Tungsten finishing steel. 

(iv) Tungsten chisel steel. • * > . . -

(v) Chromium vanadium, and Carbon vanadium general purpose steels. 

Tool specimens were fabricated by forging. Uses for a range of compositions for tool steels are suggested. 
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Flexural testing and microstructural studies were carried out on ferritic grey cast iron after suitable heat-
treatment. Examination of the microstructure of both the surface and the interior, before and after stressing, 
revealed that the formation of voids and volume changes accompany tensile loading. It was also observed 
that cracking does not originate at the tip of graphite flake but within the flake. The flake fractures along die. 
longitudinal axis and then joins with another fractured flake, ahead of the main crack path. 1 It is possible that 
graphite which has a hexagonal structure increases its volume under tension and helps to separate its weekly 
bonded basal planes. Microstructural examination of some specimens which were flexurally loaded to'about 
.75%* the mean fracture load showed evidence of cracking of graphite flakes, although there was no continuous 
cracking of the specimen. This result partly "explains, the bending of the stress-strain curve'before yielding 
begins. 
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