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Abstract 

The influence of a great number of parameters on tool wear in hot die forging of 
steel is very complex, and thus the relations between these parameters and the 
wear are highly non-linear and spatially very disordered. Even small variations 
(though within allowed limits) of the chemical composition of the tool material, 
in heat treatment conditions, etc. can cause considerable scattering of data on tool 
wear resistance. Therefore wear can be hardly described mathematically either by 
phenomenological models or by common regression equations. A better solution 
in predicting tool wear (the arbor radius) is given by applying a hybrid model, 
that as presented here. A CAE neural network was used to design a model which 
enables the phenomenon of tool wear to be described and which is based on data 
from the FEM analysis of forging, the time variation of wear contours of true 
tools, coded expert know-how, data on tool materials, etc. Application of a hybrid 
model is illustrated in some cases of practical relevance. The results predicted by 
CAE neural network approach show good agreement with the measured ones. 
The efficiency of this approach is better with a bigger data base when CAE 
neural network in the mathematical sense only executes interpolations between 
the data in the problem space. 

l Introduction 

The tools in hot metal forging are cyclically exposed to high mechanical, thermal, 
tribological and chemical loads. Wear itself in more than 71 % of all cases 
represents the main cause for discarding the tool (the wear exceeds the allowed 
tolerance), while mechanical fatigue of tool materials in 25%, thermal fatigue in 
3% and plastic deformation in 1% of cases are the other causes. The most 
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