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Abstract:   In the study conducted on the cutting system-low-load rotor through the defining parameters of the 
excavation, the parameters of cutting, excavation capacity and capacity of force and energy can synthesize the 
following:-for analysis of cutting system-low rotor loading in order to improve performance in service is 
necessary to be defined respectively measured a number of categories of parameters , of which the most 
important are: cutting parameters; cinematici parameters; geometric characteristics of rocks and 
characteristics extraction technology; 
 -for the determination of these parameters are presented in a synthetic way and ordered the technical 
data and the ones definable by direct calculation, so as to be easily useable by professionals, interested in 
conducting analyses of this nature. It presents a graphical material suitable for the proper understanding of the 
elements considered in this study;  -cutting parameters determination of rocks by using low-rotor assumes 
knowledge of technology and the ripping process. The technology used is based on extracting the steps above 
vehicular level excavator in slices, with wood chips. For this case are studied and determined both graphically 
and through relationships of computing elements that define the cutting process. There are analyzed the 
elements of influence of process and of these interdependencies, being introduced new concepts and a 
methodology of analysis; 
 -the problem of determining the capacity of the excavation, if the low-rotor is analyzed under various 
aspects, are defined and established relationships for the calculation of the theoretical excavation capacity, 
technique, and ability to return, per day, per month and per year. 
 
Key words:  transport, optimizations, mechanics 
 
 
         1.  Elastohidrodinamic 
lubrication arrangements 
 
One of the problems that currently attracts 
the attention of researchers in the field of 
tribologiei and the construction of the 
machine scheme of lubrication 
elastohidrodinamic (EHL). The importance 
given to this regime of rubbing lubrication 
is due to both its numerous practical 
applications (bearings with rolling bearings, 
gears, some with sliding, etc.) as well as 
theoretical and experimental problems of 

complexity that must be resolved One of 
the problems that currently attracts the 
attention of researchers in the field of 
tribologiei and the construction of the 
machine scheme of lubrication 
elastohidrodinamic (EHL). The importance 
given to this regime of rubbing lubrication 
is due to both its numerous practical 
applications (bearings with rolling bearings, 
gears, some with sliding, etc.) as well as 
theoretical and experimental problems of 
complexity that must be resolved. 
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2. Lubrication  

elastohidrodinamics 
 
Even in the presence of large tasks, 

operation of machine parts with linear 
contact or transistor (bearings with ball 
bearing, gears, etc.) takes place in good 
conditions of friction and antiuzare vs. 
mixed regime and somewhat similar to 
those in hydrodynamic regime due to 
maintain in the contact zone of thin 
lubricant films. This complex phenomenon 
is named lubrificaţie elastohidrodinamică 
(EHL). It may also occur in the case of 
sliding bearings (FSU/steel lining of 
plastic) requested in hard starting and 
stopping phases. The two effects which 
arise and which have not been taken into 
account by the classical theory of 
hydrodynamic lubrication are: deformations 
of the area of the contact surfaces; changing 
the lubricant viscosity under high pressures. 

- The increase of viscosity due 
to pressure and surface flattening elastic 
deformation contributes to retention of 
lubricant in the contact zone, leading to the 
formation of page considerably thicker than 
those obtained by treating classical 
hydrodynamic. The anointing was very 
elastohidrodinamice phenomenon, as a 
result of the reaction of many Newtonian 
lubricants, has been the subject of concern a 
large number of researchers. His research 
and his collaborators Dowson, together 
with those of Grubin, constituted the 
theoretical foundation of this however 
system of lubrication. Solving the problem 
involves determining the distribution of 
lubrication elastohidrodinamice pressure in 
the contact area and the shape of the 
lubricant film and the minimum thickness 
of this film. For solving these problems 
required were taken into account a number 
of assumptions: the existence of perfectly 
smooth surfaces in the contact zone; 
Newtonian behavior of lubricant; thermal 
effects of neglect (a variation of viscosity 
with temperature and expansion of those 
two bodies and oil); 

neglecting losses at the ends, given 
that the width of the contact area is very 
small compared to the length of the 
cylinder; the following conditions for 
pressure boundary: 

- at the entrance: p = 0 
- the exit: p = p/x = 0 
The equations to be solved are: 
 
The equations to be solved are: 
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a) : p represents pressure 

lubricant film, the x-coordinate; the x-
coordinate where the level; h-thickness of 
the film, the x-coordinate; ħ-the average 
thickness of the film of lubricant; dynamic 
viscosity (oil-; u-relative speed. On this 
issue there have been a number of 
interesting observations, from which stated: 
in the contact zone follows pressure so 
great that viscosity is orders of magnitude 
higher than its value at atmospheric 
pressure; Thus, in order to have plausible 
values for dp/dx, the h should be very low 
(close to zero). In other words, film 
thickness must be constant on almost all 
over the zone of high pressure. Full form of 
his equation Reynolds shows that high 
levels of pressure gradient, at relatively low 
pressures, so for low viscosity can be 
achieved only by reducing the thickness of 
the film; It follows a drop in local film 
thickness of lubricant out of the bearing 
area. at moderate speeds large loads, and 
film thickness will be low even in 
comparison with local deformations of 
elastic. As a result, except for marginal 
regions of the area, the distribution of 
pressure will be close to that hertziană (for 
dry contact). On the other hand, if the load 
is reduced or has high speed film thickness 
will be high compared with local 
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deformations and the distribution of 
pressure will be different from the name 
hertziană, being closer to that which obtains 
in the case of rigid bodies. 

  
3. Lubricating mechanism 
3.1. Elastohidrodinamic 

lubrication mechanism 
 
When a relatively large sized load 

acting on a non-compliant, both surfaces 
elastic deformation suffers that alter the 
point or line contact in a contact area, the 
area of comparable size film of lubricant. 
When the surfaces are moving, the liquid is 
drawn into the input area of the contact 
surfaces. The lubricant must go among the 
flattened areas where the phenomenon of 
cavitation. For most cases the presence of 
the lubricant film does not affect the size or 
shape of the planar surfaces of contact 
pressure distribution, Radio and remains 
unchanged. Since lubricant crosses 
completely the interstice there is a pressure 
rise. Most fluids, except water, pronounced 
rise of viscosity with increasing pressure. If 
there are contacts at very high pressure, 
viscosity may increase by more than a 
hundred times, causing the fluid to behave 
almost like a solid. The advent of elastic 
deformations and increasing viscosity with 
the pressure leading to a considerable 
increase in loading capacity of the contact. 

 
 
3.2. Elastohidrodinamic<ătheory 

 
When calculating power and loaded 

to the contacts which the viscosity increases 
and the elastic deformations are important, 
the rigid cylinder previously presented 
theory leads to determining the amount of 
lubricant film thickness is quite imprecise. 
In reality, the appearance of surfaces lead to 
distribution of loading flattened over a 
larger area, while increasing oil viscosity 
increases its lubrication properties. The 
analysis of this situation it is necessary to 

take into account simultaneously the 
following relationships:- equation Reynolds 
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- ecuaţia deformaţiei elastic 
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- equation variation of viscosity with 

temperature 
 
3.3. Results obtained in the study 

of contacts required strong 

3.3.1. The shape and distribution 

of lubricant film pressure 

The results obtained permit the 
presentation of the form previously 
deformed cylinder and pressure distribution 
data for specific conditions. Typical in this 
regard  presents itself to the shape of the 
cylinder and pressure variation for the case 
of a rolling speeds relatively low cylinder. 
Whereas the first time form of lubricant 
film, you can see the area of cereals 
intended for the concurrent entry virtually a 
parallel profile. At the exit there is a 
bottleneck that can reduce by 25% the 
lubricant film thickness. 
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Fig .3.3 
 
 
Pressure curve is very similar to that 

of Radio for pressure dry contact. Input 
 

 
Fig. 3.4 Influenţa vitezei asupra 

distribuţiei presiunii în lichid 
pressure increase, and nearly out of 

the interstice there is a jump in pressure and 
conditions of appearance of the 
phenomenon of cavitation. The jump in 
pressure is difficult to obtain because it is 
experimental, very narrow, but theoretically 
it is possible to see that it exists. If you use 
an exact relationship between viscosity and 
pressure then it is not necessary the 
calculation that is pressure. Total existing 
area under pressure can be 

identical to that of Radio contact in 
the form of half-ellipse. Length of the 

parallel section is approximately 2 
(8RW/BE ') 1/2, and the maximum pressure 
(WE '/2) 1/2. If the speed increases, the 
pressure distribution deviates more than the 
Hertziană pressure, as can be seen in Figure 
3.4. For an elliptic surface results are very 
similar. In Figure 2.2 is a chart of 
permissible interference of surface shape 
for anointing. In the central part there is a 
parallel section, and leap does not extend 
more than 180 °. 

 
3.3.2. The lubricant film thickness 
 
  
 
Formulas for the calculation of the 

lubricant film thickness are the result of a 
combination of expression, algae-brice with 
a series of experimental results. Such a 
formula only applies to a specific case for 
which it was created and there may be other 
extrapolată for different situations. 
Therefore needs to be defined, the 
"calculation of the lubricant film thickness 
and use the formula for calculating the 
closest each regime. These arrangements 
are set out below. 

 
(1) rigid Regime- very viscous. In 

this case the pressure does not increase 
largely due to viscosity change or strains. 
(2) rigid Regime- more viscous  . Elastic 
element deformation is negligible, but there 
is a large increase in viscosity with 
pressure. (3) elastic-izovâscos Scheme. 
Elastic element deformation is 
considerable, but it neglects the variation of 
viscosity. (4) total Scheme EHL. Taking 
into account the deformation and viscosity 
variation. To determine the most 
appropriate arrangements necessary to 
make references to the graphs in figures 3, 
..., 2.4. On the horizontal axis of the graphs 
is represented by elastic strains, ge 
criterion, criterion and on the vertical axis 
of a significant increase in viscosity, gv. To 
assess these criteria, it is necessary to 
analyze the representations adimensionale 
listed below. 
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Fig. 3.5 thickness calculation Scheme of the 

movie for k = 3 

 
3.3.3. Adimensionale 

representations 
 
- Results of the analyses 

carried out on the computer are given 
conveniently in the form of adimensionale. 
This has the advantage of their 
representation, independent of the system 
of measuring units used. The most common 
possibilities are grouped into four 
representations of the film thickness: 
dimensionless Ĥ = h0/R sau Ĥ= h0/Rx for 
elliptical contacts; 

- - dimensionless parameter of the 
load Ŵ= W/(E’RB) for angular 
or straight-contacts Ŵ = 
W/(E’Rx

2) for elliptical contacts; 
- dimensionless parameter speed Û 

=0u/(E’R) for rectangular or 
contacts Û = 0u/(E’Rx) for 
elliptical contacts; 

- parameter material Ĝ =E’, where  represents a coefficient 
dependent on viscosity and 
pressure. For contact in the form 

of ellipse is in need of elliptical 
parameter:  

 
 
 

- 
,

b
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    (3.4) 

where a is the semimajor axis of the 
ellipse's y direction contact perpendicular to 
the direction of motion, and b is the 
semimajor axis direction x. This parameter 
can be obtained with sufficient precision in 

the relationship 
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(a) (a) the contact Surface of the 

rectangular Solutions can be used 
for each of the regimes: rigid-elastic 
izovâscos piezovâscos, and EHL. 
All of these results can be expressed 
using the above representations of 
adimensionale. It can be seen that 
they are required only three 
representations, which are sufficient 
for a mild presentation of the 
solution. By choosing reasonable 
representations you can see the 
effects of an increase in viscosity 
and strains elastic. If   
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then the lubricant film thickness can 

be expressed through the relationship  
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for all schemes, being identified by 

Figure 2.2. Constant values for Z and 
exponents m and n for each are indicated in 
table 3.1. In table 3.1, it is observed that the 
smallest value for the corresponding 
exponent n EHL regime. This indicates the 
effect of the elasticity module, the term ' 
containing E ge. This suggests that the 
lubricant film thickness is relatively 
insensitive to changing the value of the 
elasticity module. It was also demonstrated 
that it is relatively insensitive and to 
changing load. This is confirmed by the 
practice, because an increase or a decrease 
in loading of the module of elasticity that 
result in actual contact surface growth 
(increasing the Earth's flattening of the 
cylinder). 

Table 3.1 constant Values for Z and 
exponents m and n  

 
 

Values shown above are valid for 
minimum thickness of the film of h0, 
lubricant which exists in the area where the 
jump occurs. Film thickness, hc, in parallel 
with section portion is given by the ratio 
h0/hc = 0.72 ... accounts. The error 
introduced by the assumption of 3/4 value 
of this ratio is negligible for most cases. 

(b) the contact Surface of the elliptical 
in this instance sizes calculation can 
be expressed in roughly the same 
way. The general equation of the 
thickness of the film is 
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Constants, Z, m, n, and f (k) are different for each, 

those identified  and are presented in table 3.2. 

Table 3.2 measurand Values Z, m, n and the 

expressioﾐ of the fuﾐctioﾐ ƒ ふkぶ for the four 
regimes of computing 

 

In table 3.2, = Ry/Rx, 

Cu ajutorul relaţiei ふ3.ヱヰぶ se deterﾏiﾐă grosiﾏea 
ﾏiﾐiﾏă a filﾏului, adică îﾐ zoﾐa de apariţie a 
saltului de presiuﾐe. Raportul diﾐtre această 
grosiﾏe şi aceea diﾐ secţiuﾐea paralelă variază îﾐ 
limite mai largi decât în cazul anterior. 
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