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The wear resistance curve (WRC) is a useful tool for life span estimation of forming tools. With its help, the 
life spans of a tribological system under all load levels can be estimated with limited data of life spans. However, 
so far the study on the WRC has been applied in the laboratory environment for uncoated forming tools. In this 
paper, the life spans of coated forming tools in actual manufacturing environment are studied. The procedure 
for life span estimation is investigated from two example processes, the ironing and gear processing, and the 
WRCs are derived for describing their wear resistance behavior. 
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1. Introduction 

Recently, wear in metal forming has become an issue for 
following reasons. Firstly, the increasing demand of 
high-strength steels leads to increasing tribological load, 
which has a negative impact on the wear resistance of 
forming tools [1]. Secondly, the environmental-benign 
lubricant is also a trend in manufacturing process [2]. For 
these two reasons, a reliable life span assessment of 
forming tools is necessary for manufacturing planning in 
modern metal forming. 

2. Methods 

The wear resistance curve (WRC) is a useful tool for life 
span assessment of the forming tools in metal forming, 
which is inspired from S-N curve for fatigue life 
estimation (see Figure 1). Firstly, 3-4 data points of life 
span at lower load levels are obtained from the actual 
forming process. Secondly, at least two load levels of life 
span at higher load levels (6-8 data points) are obtained 
in tribometer like strip drawing test. Based on the 
obtained data points, the WRC can be calculated by using 
fitting models from S-N curve estimation and the life 
spans of all load levels can be estimated accordingly. The 
main advantage of this method is its effectiveness, which 
the estimation is based on a limited number of data points. 
 

   
Figure 1: The principle of the WRC 

 
 
 

 
So far, the WRC has merely been studied in laboratory 
environment and the uncoated tools are used. However, 
coated tools are more widely used for actual forming 
process. Therefore, the WRCs for coated tools should be 
obtained for a wider application of this method. In this 
paper, two example processes, ironing and gear 
processing, are studied for life span assessment. 
Firstly, the tribological load of actual process is 
calculated through numerical simulation. Based on the 
calculated load, the tools for strip drawing test are 
designed. These designed tools enable strip drawing test 
at an extreme load level. After the tool design, the data 
points of three levels are obtained from both strip 
drawing test and actual process. Based on the data points, 
the WRCs are calculated.  

3. Discussion 

According to the former research of the author, the 
models for estimating the S-N curve for composite 
material is suitable for life span estimation of uncoated 
tools [3]. However, the wear behavior of the coated tools 
is different from that of from uncoated tools.  
From the results, it can be found that the models for 
estimating the fatigue life of isotropic metals serves for 
the life span estimation of coated tools. For interpretation 
of this finding, the failure development of isotropic 
metals and wear development of coated tools are 
compared and discussed in this contribution. 
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