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SELECTION OF COLD WORK TOOL STEELS 

COLD WORK TOOL STEELS ARE DESIGNED FOR TOOLING APPLICATIONS WHERE THE SERVICE TEMPERATURE IS UNDER ABOUT 600°F (316°C). IN 

SELECTING COLD WORK TOOL STEELS, THE METALLURGICAL FACTORS THAT ULTIMATELY AFFECT TOOL PERFORMANCE AND LONGEVITY MUST BE 

CONSIDERED. THESE INCLUDE HARDNESS AND STRENGTH, TOUGHNESS, AND WEAR RESISTANCE. HARDNESS AND STRENGTH ARE IN A 

COMMENSURATE RELATIONSHIP; THE HIGHER THE HARDNESS, THE HIGHER THE STRENGTH. HIGHER HARDNESS ALSO GENERALLY CORRESPONDS 

WITH HIGHER WEAR RESISTANCE. HOWEVER, HIGH HARDNESS AND STRENGTH TYPICALLY ALSO CORRESPOND WITH LOWER TOUGHNESS, OR IN 

OTHER WORDS, LESS RESISTANCE TO CRACKING FROM IMPACT OR SUDDEN SHOCK LOADING. THE SPECIFIC HARDNESS, WEAR, AND TOUGHNESS 

REQUIREMENTS OF THE APPLICATION DETERMINE WHICH TOOL STEEL SHOULD BE USED. FOR NEW TOOLING APPLICATIONS, THE SELECTION 

NORMALLY INVOLVES SOME DEGREE OF TRIAL AND ERROR TO DETERMINE WHICH TOOL STEEL PROVIDES THE BEST COMBINATION OF PROPERTIES 

FOR THE MOST COST EFFECTIVE TOOLING PERFORMANCE. 

THE NOMINAL CHEMICAL COMPOSITIONS OF THE COMMON COLD WORK TOOL STEELS ARE PRESENTED IN WEIGHT PERCENT BELOW. RELATIVE 

COMPARISONS OF THE PROPERTIES OF THE STEELS ARE PRESENTED IN THE CHART ON THE REVERSE SIDE. MORE SPECIFIC INFORMATION ABOUT 

THE STEELS MAY BE OBTAINED FROM THE INDIVIDUAL DATA SHEETS. M2 HIGH-SPEED STEEL AND H13 HOT WORK STEEL ARE INCLUDED IN THE 

PROPERTY COMPARISONS BECAUSE BOTH ARE SOMETIMES USED IN COLD WORK TOOLING APPLICATIONS AND TO PROVIDE A COMMON 

REFERENCE FOR COMPARISONS WITH THE PROPERTIES OF THE HIGH-SPEED AND HOT WORK TOOL STEELS. 
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