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 Tool Steel
Considerations

When selecting a material to build an injection mold base 
and cavity, several considerations need to be accounted for 
early in the design process.  Factors such as cycle time 
expectations, polymer/material being molded, part 
dimensional criteria and intricacy, expected volume/tool life, 
tooling costs, and maintenance are in the forefront of the 
conversation.  

For example, when designing for prototype tooling prior to 
any number of engineering changes, one may opt for 
aluminum rather than stainless steel given the differential in 
material and machining cost.

This guide offers insights to be considered by the designer 
or mold builder but does not account for external factors 
such as required thermal conductivity or part intricacy.  

In general most injection mold tools can be broken down into 
three main categories: prototype tooling, short run, and long run 
tooling.  However, each scenario needs to be evaluated based on 
abrasive additives i.e. glass and other fillers, as well as chemical 
resistance to certain material off-gassing in say PVC.

- Prototype molds - Generally speaking there are two materials 
used for prototype tooling, aluminum and soft steel.   Aluminum 
remains an excellent material of construction for prototype 
molds. Many aluminum prototype molds can be used from 

several hundred to several thousand units.
- Short run -  These are tools whose life expectancy with normal 
maintenance is 150,000 to 200,000 units. The most common, 
middle-of-the-road tool steel is P-20 or similar.  P-20 has a 
28-30 RC hardness. This steel also comes in a high-hard version 
(38-40 RC), and in lens grade when high surface-finish 
requirements are needed. P-20 is the first choice in most cases 

when using plastics without abrasive additives.
- Long run -  For high volume production (tool life expectancy 
greater than 500,000 units) the tool steel of choice is S-7. S-7 is 
a very durable, impact-resistant tool steel that can be hardened 
up to 56 RC. Stainless steel, 420SS or CSM214 are very 
acceptable grades used common in PVC and medical 
applications.  When abrasives are added to polymers, consider 

coring out gates and flow channels to H-13. 

The information in this document is given in good faith. However, Bamberger Polymers makes no 
representation, warranty, or guarantee and assumes no obligation for any of the content or the results 
obtained Buyers shall use their own independent skill and expertise in the evaluation of the effectiveness 
and safety of these tech tips and accepts any guidance at its sole risk. 


