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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. 
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1.Introduction  
 

In the case of rotor low-force characteristics 
relate to: 
-the forces acting on a bucket: 
- force of cutting (cutting) Fx acting after 
the tangent to the trajectory of the Cup; 
- the force of penetration (press) Fy acting 
normal to the trajectory after Cup; 
 - lateral force Fz acting after the 
binormala Cup. 
- What forces act on the rotor: 

- the resultant cutting force FxR; 
- the resultant force of penetration FyR; 
- the resultant lateral force FzR. 
Energy characteristics may refer to: 

- The power required for the 
excavation Pex; 

- Power required for lifting 
material Pr; 

- Power required to rotate (pivot) 
the upper deck of the excavator 
along with arrow and rotor 
running Pp. 
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 The parameters of force and energy 
depend on time and deployed chip 
parameters. In practice it works with 
average values.  Medium cutting force Fxm 
shall be determined by the relationship:-in 
vertical plane main (し = 0): 
 

tSeKuzkxmF  ,  N  (1) 
 
 - in a plan which, at angle し ≠ 0 
against the main dropdown plan:  
     tSeKuzkxmF , N  (2) 
 
where kuz represents the coefficient of tooth 
wear and account edge shear bucket (kuz = 1 
new tooth, kuz = 1,2 ... 1,5 worn tooth 
normal, kuz ≥ 2 for teeth, the exaggerated 
experimental spent for any situation).  If 
you take into account the shown in the 
previous section, it follows that 
 
St = St (し) ,     (3) 
 
 If し ≤ しL. 
 Thus it follows that the mean value 
of labor Fxm is constant for し ≤ しL and 
decreases if し > しL, reaching out Fxm = 0 for 
し = 90o. 
 The resultant cutting force acting on 
the rotor as absolute value is determined by 
the relationship: 
 

tmeuzcaxmca
can

1i
xmxR SKknFnFF  

, N (4) 
 
or: 
 

 can

1i
tiSeKuzkxRF

, N  ( 5) 
 
 Average penetration force Fym shall 
be determined as follows: 
 

tmSeKuzkykymF 
,  N  ( 6) 

 

where ky represents the ratio of the force of 
penetration Fy and cutting force Fx, What 
must be determined experimentally. 
 The resultant force acting on 
acumen rotor as absolute value can be 
determined from relationships (1.54 and 
1.56), i.e.: 

 can

1i
tiSeKuzkykcantmSeKuzkyk

can

1i
xmFykyRF

 
, N (7) 
 
 Average lateral force can thus 
determine Fzm: 
 

tmSeKuzkzkzmF  , N  (8) 
 
where kz represents the ratio of lateral force 
Fz and cutting force Fx, what must be 
determined experimentally, or: 
 

bh

h
FF

mi

mi
ymzm 

, N  (9) 
 
where: 
  cosmhmih , m  (10) 
The resultant lateral force FzR will be: 

bmh
mh

yRFxRFzkzRF 
, N   (11) 

 
 The power required for the 
excavation shall be determined by the 
relationship: 
 

tvxRF310exP  ,  kW      (12) 
 

or:
mQeKuzk

360

1
exP 

, kW (13) 
 
where Ke shall be determined in N/cm2, and 
Qm shall be determined in m3/h. 
 The power required for the rotor 
pivot can be calculated as follows: 
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pvzRF310pP 

, kW   (14) 
 
where the swivel speed vp Depending on 
the angle of swivel し, If し ≤ しL otherwise (し 
> しL) decreases and the し = 90o becomes 
zero. 
 Power required for lifting material is 
determined on the basis of parameters 
established and represented in Figure 1.2.  
The weight of the material from a split what 
is characterized as the Centre of gravity 
shall be determined by the relationship: 
 

aVgaG  , kN  (15) 
 
where: ρ represents the density of solid 
material in t/m3; 
 g – gravitational acceleration, m/s2. 
 Lifting height Hr the material will 
be: 
 

ch
3

2

2

H
DrH 

,  m  (16) 
 
where:hc represents the height of the Cup; 

 
Figure 1  Determination of the power 
required for lifting material 
 
The work of lifting is: 

rHaGrL  , kJ   (17) 
 
 Power lifting result accordingly: 
 

zrL
T
rL

rP 
, kW  

   (18) 
 
So it follows the relationship of 
computation: 
 

TQgch
3

2

2

H
D

r3600

1
rP 


 

,
 kW  (19) 
 
where さ represents the yield process of 
loading-unloading of the material 
(according to literature さr = 0,6 ... 0,7). 
 Taking into account the 
relationships (12) or (13) and relationship 
(19) power required to drive the rotor will 
have: 
 

t

rPexP
P 


, kW    (20) 

 
where さt represents the efficiency of the 
transmission motor-wheel bucket. 
 Thus, it follows: 
 




 


  gh
3

2

2

H
d

1
Kk10Q

3600

1
P c

r
euzT

t

, kW  
(21) 

 
 Engine actuators shall have power 
PN ≥ P. 
 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 
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 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. This 
approach allows an efficient and complete 
analysis of the capacity of the excavation, 
degajându and ways to improve this 
parameter in concrete terms; 
 -detailed analysis of the 
characteristics of strength and energy that 
characterize the excavation process 
highlights the fact that in order to improve 
system performance by cutting the 
necessary load to be known are the 
characteristics that define this process in 
terms of the interaction with cast iron-rock. 
Without them, the experimental 
determination any attempt of modernization 
of cutting cannot be based on a scientific 
approach fundamentally, only one empirical 
in nature and with a high degree of 
relativity. 
 
2. CaseăstudyăforăbackhoesăandăRoşiuYaă
from Lupoaia careers 
On the basis of specified were determined 
and we analyzed the characteristics of 
strength and energy for a concrete case of 
excavator var EsRc under the conditions 
Roşiuţa 1400 career what excavates the 
lignite excavator SRs 1300 Lupoaia in 
conditions career what grey blackish clay 

excavates.  In this regard, in table 1.2, size 
characterizing the working conditions, 
dislocated and material demolition 
respectively, which will be used directly for 
calculating the parameters of force and 
energy.  In table 1.3 are the calculated 
values of the forces on the cups, the 
resulting forces respectively, the power 
required for the excavation, for pivot, for 
lifting material from cups and total power 
required for the drive wheel with the cups. 
In all cases were obtained by two values 
which derives from the fact that they both 
can have two excavators cutting speeds, i.e. 
two revs who influence and other 
parameters. 
 It may be noted that under the 
conditions chosen powers necessary for the 
operation of the rotor, in both cases, exceed 
the nominal amount of engine power 
actuator, and that in some cases demolition 
is not able to work and at rated power and 
the maximum capacity of the excavation. 
Sizes to calculate the parameters of force 
and energy  
Table 1.2 
 
 

 
The parameters of force and energy you 

studied by low Table 1.3 
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To elucidate this situation further will make 

a concrete analysis of the problem. From 

the point of view of the analysis, the 

relationship (1.71) some sizes are constants, 

and other variables in relation to cutting 

capacity, specific resistance to cutting of 

rocks.  Thus, for concrete dates and 

conditions for an excavator is unable to 

write the function: 

 

 P = (k1 Ke + k2) Q,  kW   (22) 

where: 

,
k106,3

k
k

ta
2
uz

1     (23) 

 

,
k106,3

h
3

2

2

H
Dg

k
ta

3

c

2 



 
  kWh/ m3

   (24) 

If we take into account the physical 

interpretation of the relationship (22), then  

product k1 Ke represents the specific energy 

consumption, and cut k2 the specific energy 

consumption for lifting-loading rotor 

afânate rock. Specifying the cutting 

capacity Q in relation (22) yields: 

 

,
kKk

P
Q

2e1   m3/h   (25) 

 

In the relationship (22) for excavator and 

data shall be deemed P, k1 and k2 constants, 

and Ke the independent variable. 

 

Taking into account the fact that the 

installed power for the operation of the 

rotor is limited, under normal operation is P 

 PN, and in extremis P   PN, where PN  

represents the rated engine power actuator, 

and  coefficient of overloading of the 

motor. 

For demolition EsRc 140030/7630, 

nominal operating mode, applying the 

relation (25) yields: 

 

,
0222,0K109,2

630
Q

e
3T    m3/h

                (26) 

Representing graph function (26) curve is 

obtained by cutting capacity variation 

depending on the specific resistance to cuts, 

as shown in Figure 1.10. Similarly, 

representing the graph function (22) forQ = 

QN = 3860 m3/h (3,08 cutting speed m/s) I 

get a right represented also in Figure 1.10, 

which has the expression: 

 

P = 11,21 Ke + 85,67,   kW  (27) 
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Figure 2. Reliance power and capacity 

according to the excavation specific 

resistance to cuts for your Digger var EsRc 

1400 ∙ ∙ 30/7 θ30 

 

For your Digger SRs 1300 (26/3.5 (500 

yields: 

 

,
0278,0K1044,3

500
Q

e
3T    m3/h

   (28) 

 

and for Q = QN = 3520 m3/h (2,64 cutting 

speed m/s) I get a right, given the equation: 

P = 12,11 Ke + 97,86,   kW 

   (29) 

 

 Atât curba Q = f(Ke), and right P = 

f(Ke) are represented in Figure 3 . 

As shown in Figure 2 and 3 so the power P, 

and theoretical capacity of excavation QT 

have a linear variation, hyperbolic, 

respectively, but if it continues the 

resistance specified in cutting exceeds a 

certain value Ke1 then the flow rate QT 

decreases as you increase the Ke, strength 

remaining constant around the nominal 

value PN.  

On the other hand, if the specific resistance 

to cuts Ke subtract nominal flowrate, it 

keeps QN, but the power absorbed by the 

motor actuator wheel bucket decreases 

linearly. Whereas the drive motor takes 

place asynchronously, based on 

characteristic curves of its operation under 

the 70% of the PN It is disadvantageous in 

terms of lowering the efficiency and power 

factor, it is advisable that demolition should 

not be used on values of specific cutting 

resistance in less than Ke2. 

The power relationship, both limits for 

specific cutting 

resistance: ,k
Q

P

k

1
K 2

N

N

1
1e 


   N/cm2

    (30) 

 

and ,k
Q

P

k

1
K 2

N

N

1
2e 


   N/cm2   

   (31) 

 

where:   represents the coefficient of 

subîncărcare. 
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 Figure 3. Reliance power and capacity 

according to the excavation specific 

resistance to cuts for 1,300 demolition SRs ∙ 

∙ η00 3.η/2θ 

Upper limit Ke1 It is restrictive, whereas 

over the demolition works under the 

nominal capacity, in an extremely vibrant. 

Lower limit 

Ke2 It is advisable, respecting her operation 

excavator at its rated capacity, but in a 

disadvantageous for the operation of the 

propulsion engine. Applying relations 

(1.80) and (1.81) for demolition EsRc 

140030/7θ30 and lignite of Roşiuţa 

follows two limits namely Ke1  48,62 

N/cm2; Ke2 31,74 N/cm2 , as shown in 

Figure 2, and and for your Digger SRs 1300 

(26/3.5 (500 and grey clay of the Lupoaia 

the two limits are: Ke1 = 33,21 N/cm2 and 

Ke2 = 20,12 N/cm2, as shown in Figure 3. 

 Momentary capacity of excavation 

can be limited by power drive, volume and 

treble line transport capacity, if the latter is 

lower than the other two. Of course, the 

ability of the excavation can be limited and 

the power of the swivel actuator mechanism 

to the upper deck. The power required for 

the swivel shall be determined by the 

relationship 

 

pvzRF310pP  ,  kW 

   (32) 

 

to which is added the power needed for 

excavator "orizontalizarea", where 

appropriate. 
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