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ELEMENTS AND COVERED BY SPARKS 

 
Alin STĂNCIOIU, Univ.”Constantin Brancusi” Tg-Jiu, ROMANIA 

 
 

ABSTRACT: Through the static processing of the results of the experimental researches there have been 
obtained the mathematic models with dependencies of the cutting force towards the penetration of active tools 
in the tin plate material. Near the mathematic expression it has been obtained a graphic representation of the 
independent variable of the growth forces of the dependency. The mathematic modeling has permitted the 
acquirement of some results and it offers a concluding image above the evolution mode of the phenomenon. 
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1 INTRODUCTION 
 
  The research for quality tools aimed 
punches and dies wear, after the punching of 
a number of 16,000 disks, figure 1 thin sheet 
with a thickness of 3,4-0.1 mm and the width 
of the 58-2 mm, with the following chemical 
composition: carbon 0.160.22 0.015%; 
manganese 0.25   

0.50  0.030%;  silicon max. 0.13%; sulfur 
max. 0.030 + 0.004%; phosphorus max. 
0.025 + 0.0025%; chrome max. 0.20%; 
nickel max. 0.20%; copper max. 0.20%; 
aluminium 0.020.07%. We followed the 
comparative performance of tooling systems 
used, in point of view of materials and 
manufacturing thermal or thermochemical 
treatments.. 

                                  
Figure.1 Piece dimension                                  Fig.2 The deformed cylinders 

 
For practical determination of force used a 
modified punch special. Place of pin 
clamping was taken over by a bush   inside 
which  were arranged brass cylinders with a 
height of 5 mm and diameter of 8.1mm. A 
special punch who formed a sliding fit bush 
came into contact with the cylinder bottom 
that deformed and top with mobile cross of 
the stamp. 
This method is often used in military 
technique to find out the pressure.  
 
 

2. PROGRESSING 
EXPERIMENTAL DATA. 
GENERAL CONSIDERATIONS 
 
 In this paper is presented the static 
progressing of some research results 
regarding the cutting forces realized by the 
dies with different thermal treatment for the 
OSC10 steal, compared to 205Crll5 steal, 
each of these during realizing 16000 
punchers in the same technological 
conditions.The evolution of forces cutting for 
each die are presented in tables 1 and 2. 
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Table 1 Punch OSC10 improved unused 
No. Penetration 

[0,01mm] 
 

Cylinders 
no.pcs. 

 

The final size of 
bronze cylinder 

[mm] 

Pressure on the 
bronze 

cylinder 
[daN/cm2] 

Force 
[daN] 

1. 33 2 6,18 3771 1481 
2. 66 4 5,95 4043 3174 
3. 99 6 6,02 3955 4657 
4. 132 7 5,95 4043 5555 
5. 165 8 5,99 3989 6264 
6. 198 8 5,89 4128 6483 

 
Tabelul 2 Punch OSC10 covered by sparks 

No. Penetration 
[0,01mm] 

 

Cylinders 
no.pcs. 

 
 

The final size of 
bronze cylinder 

[mm] 

Pressure on the 
bronze 

cylinder 
[daN/cm2] 

Force 
[daN] 

1. 33 2 6,17 3786 1486 
2. 66 4 5,53 4587 3601 
3. 99 6 5,88 4143 4879 
4. 132 7 5,86 4171 5731 
5. 165 8 5.95 4043 6349 
6. 198 8 5,88 4143 6506 
7. 218 8 5,85 4186 6574 

 
In order to realize a corresponding 
progressing of the experimental data a series 
of elements should be taken in consideration. 
Through the static progressing of the 
experimental data it is followed to obtain 
concluding results in what is concerned the 
evolution of different sizes of answers, that 
are constituted in dependent variables, 
depending on the independent 
variables.Generally, a technique and a 
corresponding calculus programme is used in 
order to obtain the realization of the static 
progressing of the experimental data. The 
calculus programme used for the static 
progressing of the experimental data has 
been the Statistic that has showed on a quad 
core computer. The experimental data drew 
through measurements have constituted the 
entrance values for the used calculus 
programme. The obtaining of some 
regression equations that describe as good as 
possible the studied phenomenon is 
constituted as one of the main objectives of 
the static progressing of the experimental 
data stage.   
   

       3. FUNCTION DURABILITY 
IN CONNECTION TO THE 
VARIATION OF THE CUTTING 
FORCE 

In the experimental researches it has 
been 
 observed that the cutting force differs from 
one tool to other. The realized experimental 
results on the stall in unpolished form does 
not offer a complex image of the phenomena 
that can permit the drawing of some 
conclusions regarding the cutting force. 
Through the static progressing of the data it 
has been meant to determine some 
mathematic models that can offer analytic 
dependence of the developed force in the 
cutting process of the penetration of the tool 
in the semi-finished material of the iron 
plate. Because only the mathematic materials 
do not offer a concluding image on the 
variation of the cutting forces, there has been 
necessary to draw some evolution diagrams 
of forces depending on the penetration 
characterizing these models. By using 
mathematic models in order to establish the  
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force, an economy of time, materials and 
energy is realized because there is not 
necessary to make experimental researches. 
The mathematic models have been 
established so that they can get the 
dependency of die penetration force in the 
semi-finished. The dependency of the 
penetration force variation, analytically 
expressed, offers a clear image of the 
influence of the independent variable on the 
answer dimension and eventually it also 
permits an establishment of the optimal 
technologies in order to make the dies for 
which the answer dimension has minimal 
value. The mathematic models that offer us 
an analytical dependencyof the independent 
variable force for each material are given by 
the equations presented in table 3, where y- 
is force in daN and x- the penetration in 
semi-finished, expressed in hundredths of 
millimeter. 

For a more ample analysis of the variation 
force it had been realized a graphic 
remarking of the experimental  research   
comparison of the determinations on 
analytical path towards those obtained on 
experimental path. 
The determination of the penetration force 
evolution on graphic path offers us the 
possibility to observe each active tool. The 
graphic dependencies of the penetration 
force for the mathematic polynomial 
models are presented in fig. 1-6.  

The graphs of mathematical models 
the forces are represented by the continuous 
curve in red, and graphs with experimental 
values of forces are represented by blue 
broken lines.  
results   that   allow  the 

Tabelul 3 

  
               Graphs polynomial mathematical models to approximate the evolution of 
forces 
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Fig.1 Punch OSC10 improved unused       Fig.2 Punch OSC10 covered by sparks 

 

 
 

Punch OSC10 improved unused 

y = 2.192e3-110.23283*x+3.80797*x^2-
0.03961*x^3+1.81821e-4*x^4-3.1259e-7*x^5+eps 
y = 1.58e3*exp( 0.008*x)+eps 
y = -8.859e3+6.749e3*log10(x)+eps 

 
 

Punch OSC10 covered by sparks 
 

y = -2989.66209+195.99475*x-2.32666*x^2+ 
0.01706*x^3-6.46093e-5*x^4+9.454358e-
8*x^5+eps 
y = 1.896e3*exp( 0.007*x)+eps 
y = -8.04e3+6.387e3*log10(x)+eps 
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Graphs exponential mathematical models to approximate the forces 
evolution 
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           Fig.3 Punch OSC10 improved unused       Fig.4 Punch OSC10 covered by sparks 

 
Graphs logarithimic mathematical models to approximate the forces evolution 
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Fig.5 Punch OSC10 improved unused           Fig.6 Punch OSC10 covered by sparks 

 
The regression analyzes and the residual function of the cutting force are presented in 
Tables 3 and 4.    
              
         Table 3 -  Punch OSC10 improved unused       Table 4 - Punch OSC10 covered by 
sparks 
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4. CONCLUSIONS 
 
After these analyses conclusions can be 
drawn regarding the variation of the 
cutting force as it follows: 

- obtained mathematic 
models are adequate because 
the precise and residual values 
that characterize the adequacy 
are framed in the admissible 
limits;  
- cutting force presents a 
corresponding point to the 
maxim solicitation; 
-     mathematical models who 
approximate best results from 
the experiments are the 

polynomial. 
 

5.    BIBLIOGRAPHY: 
 
[1]  Stăncioiu Alin, Cercetări cu privire la 
influenţa calităţii sculelor asupra 
proceselor tehnologice de tăiere, 
Universitatea din Craiova,  Teza de 
Doctorat, 2004 
[2]  Şontea, Sever, Tratamente termice şi 
termochimice , Editura Spirit Românesc, 
Craiova, 2001 
[3]  Stăncioiu Alin, Şontea, Sever, 
Cercetări privind mărirea duratei de viaţă 
a sculelor de tăiat cu ajutorul metodei 
acoperire prin scântei, Targu Jiu, 2001

 


