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Abstract: All metal forming processes have some common features (one of the contact pairs is significantly 
plastically deformed, tool is always in contact with new surfaces, etc.), but still, certain processes differ from 
one another, both in terms of the contact geometry and of the values of process parameters (speed range, 
specific pressures, operating temperatures, etc.). Change of friction parameters is reflected in different 
intensity of the tool wear and damage of the workpiece surface. 
Experimental studies presented in this paper were performed on the original tribo-model of ironing process 
and aimed to point out the changes that occur during the ironing process, as well as to consider the 
influence of certain factors (tool material, lubricant on die and punch) on the damage of sheet metal and 
tool surfaces. 
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1. INTRODUCTION  
 

Basic factors that have influence on 
tribological phenomena in metal forming can 
be divided into five groups:  
1. Geometric factors (macro- and micro-

geometry of the contact, deformation of 
macro- and micro- zones of contact, 
surface of actual contact), 

2. Kinematic factors (type and character of 
movement, speed, duration of contact), 

3. Dynamic factors (distribution and value of 
normal pressures, character and change of 
the load), 

4. Physic-chemical factors (type of contact 
pair material, chemical affinity of contact 
pair material, crystalline structure, type of 
oxide, type of lubrication) and 

5. Energy factors (temperature of micro- 
zones of contact, energy balance in macro- 
and micro-zones of contact, results of the 
energy processes). 

Factors 1 and 4 characterize the basic 
properties of contact pairs (internal factors), 
while others define the basic parameters of 
the friction process (input factors). 

Assessment of the influence of various 
factors on the friction force value and the 
friction itself is required primarily for practical 
reasons. Depending on the change of friction 
characteristics the process characteristics are 
changing, and that is necessary to know for 
more accurate selection of equipment and 
technological process. 

In practice, a number of factors 
simultaneously change, so despite the fact 
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2. DAMAGE AND DESTRUCTION OF METAL 
SURFACE IN METAL FORMING 

2.1 Micro-fractographic analysis of surface 
topography in the friction process 

2.2 Damage and destruction of metal surface 
in case of same material pairs  

Contact pair Fe-Fe. 
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2.3 Damage and destruction of metal surface 
in case of different material pairs  

Contact pair Fe-Al.

1 In crystallography, A1 denotes face-centered cubic grid, 
A2 – body-centered cubic grid, A3 compact hexagonal 
grid. 

Contact pair Fe-Zn.
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3. EXPERIMENTAL RESEARCH 
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4. RESULTS OF EXPERIMENTAL RESEARCHES 
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Figure 3.
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5. CONCLUSION  
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