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Abstract: When talking about an engine can not say that a certain song is the most important and 
least important. Each piece has its role without which the operation of the engine would be 
impossible or would not meet performance requirements. However piston of an internal combustion 
engine has a special place because of the role that it has complex demands due to which it is 
subjected. For an internal combustion engine, the piston is the "Achilles heel" because engine 
power is limited by the thermal resistance and mechanical piston.  
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When talking about an engine can not say that 
a certain song is the most important and least 
important. Each piece has its role without 
which the operation of the engine would be 
impossible or would not meet performance 
requirements. However piston of an internal 
combustion engine has a special place 
because of the role that it has complex 
demands due to which it is subjected. For an 
internal combustion engine, the piston is the 
"Achilles heel" because engine power is 
limited by the thermal resistance and 
mechanical piston 
 
 

1. INTRODUCTION. 
 

The piston is a mechanical organ in 
reciprocating translation, which together with 
parts that accompany it (rings and pin), 
performs the following functions: 
 

1.Carried out inside the cylinder volume 
change. 
2.Evolution cylinder engine provides fluid 
(gas inlet and outlet). 
3.Guiding the movement of the connecting 
rod at the same time transmitting the pressure 
forces the gas. 
4.Ensure the tightness of the cylinder, 
preventing gas leakage and penetration of 
excess oil. 
5.Contribute to the dissipation of heat arising 
during combustion. 
 

mailto:popa.marcel@tcm.utcluj.ro


Annals of the „Constantin Brancusi” University of Targu Jiu, Engineering Series, No. 1/2014 
 

83 
 

 

Figure 1:  The piston diesel engine. 

 
 
 
 
 

2. THE  MACHINES  
PROCESSING  ELECTRICAL  
EROSION  
 

 
Figure 2: Electrical erosion processing 

machine  ZNC – 30. 

 

2.1. EXPERT  SYSTEMS  USED  TO  PROCESS  THE  PISTONS 

 

Figure 3: The machine to machine interface. 
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Figure 4: The use of expert systems. 

2.2. FEATURES. 

1.Build in Expert System.  

2.The EDM parameter can be changed 
according to the Auto program setting.  

3.Automatic 14-step fine machining in single 
pass.  

4.Equipped with high precision Heidenhain 
1μmălinearăencoder. 

5.Chinese/ English; Metric/ Inch unit can be 
displayed on screen. 

6.60 sets working coordinate setting. 

7.Automatic Z axis calibration and 
positioning. 

8.Be able to machining large area with stable 
and slow retracting of residue. 

9.High precision ball screw for delicate 
transmission. 

10.Be able to machining deep hole with 
retracting of residue efficiently. 

11.Unify operation screen interface is easy to 
be understood. 

12.Be able to indicate electrode wearing, 
surface toughness, sparking gap of electrode. 

13.0.5A circuit system for finest finish. 

14.Multiple fire-proof detection system. 

15.Double erect type filtration system 
separates carbon residue more efficiently. 
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2.3.SPECIFICATIONS 

   Table  1. 

SPECIFICATIONS ZNC - 30 

Work Tank Dimensions  885 x 435 x 270 mm  

Work Table Dimensions  470 x 280 mm  

XYZ Axis Travel 250 x 200 x 200 mm  

Distance from Main Axis to Table  405 mm  

Auxiliary Travel of Z Axis  170 mm  

Max. Workpiece Weight  300 kg 

Max. Electrode Weight  30 kg 

Max. Capacity of Dielectric 200 liters 

Max. Machining Speed  230 mm3 / min  

Min. Wear Rate < 0.1 %  

Best Surface Finish  <ăRaă0.18ăμmă 

Max. Output Current 30 A  

Input Power  2.4 kVA  

Machine Dimensions L x W x H  130 x 125 x 212 cm  

Total Weight of Machine 1,110 kg 

 

2.4.MACHINE  LAYOUT 

 

Figure 5:  Electrical erosion machine 
dimensions. 

 

 

 

 

 

Figure 6:  Electrical erosion machine 
dimensions. 
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3.THE  GROUP  THE  
PISTON 

3.1.PARTS  OF  A  THE  PISTON  

ARE. 

1. Piston head. 

2. Port region segments. 

3. Jacket / skirt piston. 

     The head of the piston is required in terms 

of the heat as it comes into contact with the 

flue gases and at the same time take up the 

forces of pressure. Depending on the type of 

internal combustion engine (petrol or diesel) 

piston head has different forms: flat, curved 

or contain a portion of the combustion 

chamber. 

     The region contains three channels port-

rings are mounted rings. The first segment 

nearest the piston head, is called a segment 

compression / heat , the second is called seal 

segment  and the third segment of the 

lubricant / scraper . The connection the 

connecting rod piston is effected by means of 

the bolt mounted in the shoulders of the 

piston pin recesses also called . 

 

 

 

 

 

3.2. CONSTRUCTIVE 

PARTICULARITIES  OF  THE  

PISTONS. 

 

Figure 7:  Conicity The piston (shown 

exaggerated). 

 So that the piston can move in the cylinder, 

between the piston and the cylinder must be a 

game. This game is higher when the engine is 

cold and decreases as the temperature 

increases. 

 

Figure 8:  The thermal deformation of the 
piston (drawing exaggerated). 
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 Thermal expansion of the piston is not 

uniform, it is higher in the piston head due to 

the larger amount of material. Even 

temperature distribution in the piston body is 

not uniform, being higher in the head and 

lower the bottom, in the shell. Because of this 

form must be slightly tapered piston so that 

the expansion becomes cylindrical. 

 

Figure 9:  Elliptical deformation of the 

piston (drawing exaggerated). 

 

Due to the pressing force of the piston pin and 

thermal expansion slots, the piston is 

deformed mantle, taking the form of an 

ellipse with major axis disposed bolt axis. If 

the major axis of the ellipse is larger than the 

cylinder bore, there is a danger of jamming / 

locking of the piston in the cylinder. For this 

reason, the jacket of the piston is not 

continuous but is cut away in the areas below 

the pin axis. 

 

Figure 10:  The pistons of the engine.  

Engine thermal management is particularly 

complex. In addition to the main engine 

cooling circuit are provided for the cooling 

circuits: turbocharger, alternator, EGR and 

fuel. EGR cooling circuits and fuel system are 

circuits for low temperature coolant radiator 

was taken immediately after main engine.The 

electronic engine control two computers using 

injection interconnected in master-slave. It 

allows independent control of each bank 

injection 6 cylinders. 

 

Figure 11:  The pistons of the engine. 
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Figure 12:  The injector piston the motor 

TDI 6.0 litri, V12, 500 CP.  

The injectors are provided with flow openings 

8 in order to improve the spraying of the fuel 

into the combustion chamber. The injection is 

divided injections are performed according to 

engine operating conditions. For a more 

efficient cooling of the piston, it is provided 

with radial channels through which the engine 

oil.The aftertreatment of exhaust is also 

divided into two circuits. Thus, each bank 

exhaust manifold 6 cylinder contains one 

oxidation catalyst and a particulate filter. 

 

Figure 13:   Finite Element Analysis 

4. APPLICATIONS  

PROGRAMS OF INFORMATICS 

ANSYS FOR  PROCESSING   

EROSION  ELECTRICAL TO  

PISTON. 

                 4.1. APPLICATIONS  

PROGRAMS OF INFORMATICS ANSYS 

FOR  PROCESSING   EROSION  

ELECTRICAL TO  PISTON. 

 

Figure 14:   The graphics of the piston with 

programs  informatics  ANSYS. 

 

Figure 15:   The graphics of the piston with 

programs  informatics  ANSYS. 
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Figure 16:   The graphics of the piston with 

programs  informatics  ANSYS. 

 

Figure 17:   The graphics of the piston with 

programs  informatics  ANSYS. 

 

Figure 18:   The graphics of the piston with 

programs  informatics  ANSYS. 

 

Figure 19:   The graphics of the piston with 

programs  informatics  ANSYS. 

 

Figure 20:   The graphics of the piston with 

programs  informatics  ANSYS. 

 

Figure 21:   The graphics of the piston with 

programs  informatics  ANSYS. 
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Figure 22:   The graphics of the piston with 
programs  informatics  ANSYS. 

 

 
 

Figure 23:   The graphics of the piston with 
programs  informatics  ANSYS. 

 
 

 
 

Figure 24:   The graphics of the piston with 
programs  informatics  ANSYS. 

 

 
 

Figure 25:   The graphics of the piston with 
programs  informatics  ANSYS. 

 
            4.2. APPLICATIONS  
PROGRAMS OF INFORMATICS  
CATIA   FOR  PROCESSING   EROSION  
ELECTRICAL TO  PISTON. 

 
 

 
 

Figure 26:   The programs  informatics  for 
the model piston CATIA. 

 

 
 

Figure 27:   The programs  informatics  for 
the model piston CATIA. 
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Figure 28:   The programs  informatics  for 
the model piston CATIA. 

 

 
 

Figure 29:   The programs  informatics  for 
the model piston CATIA. 

 
 

 
 
Figure 30:   The programs  informatics  for 

the model piston CATIA. 
 

 
 

Figure 31:   The programs  informatics  for 
the model piston CATIA. 

 

 
 

Figure 32: The programs  informatics  for 
the model piston CATIA. 

 
 
 
 
 

 

Figure 33:   The programs  informatics  for 
the model piston CATIA. 
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Figure 34:   The programs  informatics  for 
t he model piston CATIA. 

 

Figure 35:   The programs  informatics  for 
t he model piston CATIA. 

 

5.THE  EXPERIMENTAL  

RESULTS PROCESSING  

ELECTRICAL  EROSION. 

 

 
 

Figure 36:   The table electrical erosion 
parameter values. 

 

 
 

Figure 37: Different shapes of graphical 
parameters electrical erosion. 

 
 

 
 

Figure 38: Different shapes of graphical 
parameters electrical erosion. 

 

 
 

Figure 39: Different shapes of graphical 
parameters electrical erosion. 
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Figure 40: Different shapes of graphical 
parameters electrical erosion. 

 

 
 

Figure 41: The shape 3D graphics 
parameters electrical erosion. 

 

 
 

Figure 42: The shape 3D graphics 
parameters electrical erosion. 

 

 
 

Figure 43: The shape 3D graphics 
parameters electrical erosion. 

 
 

Figure 44: The shape 2D graphics 
parameters electrical erosion. 

 

 
 

Figure 45: The shape 2D graphics 
parameters electrical erosion. 

 

 
 

Figure 46: The shape 2D graphics 
parameters electrical erosion. 

 

 
 

Figure 47: The shape 2D graphics 
parameters electrical erosion. 
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Figure 48: The shape 2D graphics 
parameters electrical erosion. 

 

 
 

Figure 49 : The shape 2D graphics 
parameters electrical erosion. 

 

 
 

Figure 50: The shape 2D graphics 
parameters electrical erosion. 

 

 
L180=4 

Figure 51: The shape 2D graphics 
parameters electrical erosion. 

 

 
 

Figure 52: The connection between 
electrical erosion parameters. 

 

 
 

Figure 53: The values of parameters 
electric erosion in a graphic form 2D. 

 

 
 

Figure 54: The table electrical erosion 
parameter values. 

 

 
 

Figure 55: The values of parameters 
electric erosion in a graphic form 2D. 
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Figure 56: The table electrical erosion 
parameter values. 

 

 
 

Figure 57: The connection between 
electrical erosion parameters. 

 

 
 

Figure 58: The values of parameters 
electric erosion in a graphic form 2D. 

 

 
 

Figure 59 : The shape 2D graphics 
parameters electrical erosion. 

 

 
 

Figure 60: The table electrical erosion 
parameter values. 

 

 
 

Figure 61: The shape 2D graphics 
parameters electrical erosion. 

 

 
 

Figure 62: The connection between 
electrical erosion parameters. 

 

 
 

Figure 63: The shape 2D graphics 
parameters electrical erosion. 
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Figure 64: The shape 3D graphics 
parameters electrical erosion. 

 
 

6.CONCLUSIONS 
 

Upon examination with the naked eye 
seems cylinder piston shape, but it is perfectly 
true. The pistons are made of metallic 
materials: aluminum, steel and iron in some 
cases. Since these materials have thermal 
coefficient of expansion, it is clear that the 
dimensions of the piston are not fixed but 
variable depending on the temperature. 
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