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Abstract 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 terms of 
work.     
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1.Introduction  
 
  For determining the 
parameters of machining is necessary to 
know the technology and working 
procedure of the main draw. In general, the 
most advanced technology used is based on 
extracting the steps above vehicular level 
excavator in slices, with wood vertical (see 
Figure 1.1). In this case the cutting is 
carried out mainly by combining rotational 
movement of the impeller and the swivel 
movement (rotation) of the upper deck of 
the excavator. Thus, the tip of the cups 
mounted on a rotor trajectory in the form of 
helical, placed on the surface of •separate 
toroidal created  .  The volume occupied by 
a sliver in the space segment actually 
represents a toroidal. Its main dimensions 
are: 

 
Figure 1.1. Chip parameters determination 
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  -height H, corresponding to the 
height of the slice extracts, m;  -width B is 
exactly the width of the block extracted;  -
slewing plane has arrow has an arc of a 
circle with RADIUS, slewing as described 
Rp, m; 
 -in the plane perpendicular to the 
plane of the pivot has an arc of a circle 
whose RADIUS is described Cup by 
cutting of the impeller, m R.  Parameters of 
machining rotor and buckets are you 
presented in figs. 1.1and 1.2 in a coordinate 
system 
X-Y-Z. 
 The most important parameters are: 
the Cup-chip thickness h, m;  
 -chip width, b, I;  
 -cross-sectional surface of the chip, 
 St.  -position angle α of the cups. 
 
 Parameters that refer to wheel-
portcupe are:-cutting height H of the bucket 
wheel which coincides with the height of 
şpanului, m;  -turning angle (between the 
impeller and the massive) AA;  the angle し 
position of the impeller   

 
Figura 1.2. Determination of the width of 
the chip 
 
n the width of the block excavated. 
 
 Analyzing the process of chipping it 
appears that both the plan and swivel in  

the sweep of the impeller there are an 
infinity of cutting planes. Basic parameters 
of rotor and buckets are reported to the two 
"principal planes": turning-horizontal plane 
(X-Y, as shown in Figure 1.5) that passes 
through the axis of rotation of the impeller 
and through the axis of the pivot of the 
upper deck;  -vertical plane (X-Z, as shown 
in Figure 1.5) is perpendicular to the 
horizontal axis and passes through the 
upper deck of the swivel in the direction of 
vehicular excavator. 
 Chip thickness is variable in both 
main cutting plans, taking values in the 
range [0, ho].  In the vertical plane main 
chipping chip thickness in a certain position 
of the Cup, can be determined as follows: 
  sinohih    , m  (1.1) 
 
where α represents the angle position of the 
axis OY, as shown in Figure 1.5.  In the 
main horizontal machining chip thickness 
in a certain position of the Cup is expressed 
as follows: 
  coshh oj ,  m (1.2) 
 
where し represents angle of the position of 
the OX axis, as shown in Figure 1.5. 
In a certain position on the surface of the 
Cup is described by •separate toroidal 
combining the two main movements (tilt 
and pivot) the thickness of the chip will be 
given by the relationship: 
  cossinohijh

,  m  (1.3) 
 
 Chip width is defined in the main 
horizontal plane. Represents the distance 
between adjacent cups that are moving and 
are going through this plan. This is 
changing with the slewing speed  vp, 
According to the relationship: 

z
pv

Tpvb 
, m  (1.4) 

 
The maximum width of the chip is: 
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z
maxpv

Tmaxpvmaxb 
, 

 
  m  (1.5) 
 
 Cross-sectional area of chip depends 
on its thickness and width: 
 

bhtS  , m2          (1.6) 
 
 For determining the characteristics 
of strength and energy, respectively, for the 
constructive parameters determination you 
need cups and teeth is to know the 
parameters of the excavation you impeller. 
These parameters are defined in the main 
cutting planes defined above. In the vertical 
plane of cutting excavation parameters are 
represented in Figure 1.1, and in the 
horizontal plane in Figure 1.4 . 

 
Figura 1.3. Parametrii de excavare în planul 
principal vertical 

 
Figura 1.4. parametrii de excavare în planul 
principal orizontal 
  
 To characterize the main vertical 
cutting plan to introduce notions: 
 αo – cutting angle, rad; 
 Lv – road of hearts in touch with a 
rotation of the massif of the rotor, m; 
 Sl – longitudinal section of the chip surface, m2. 

 Cutting angle (between the impeller 
and the material) can be determined with 
the relation: 

 




 
R

H
1arccoso

   (1.7) 
 
 Road to a cup rotating in contact 
with massif, is determined by the 
relationship: 
 

oRvL  ,  m  (1.8) 
 
 
 Cross-sectional area of the chip will 
be: 
 

ohHlS  ,  m2 (1.9) 
 
 In Figure 1.1 it appears that chip's 
surface is equal to the actual area of the 
rectangle with sides ho and  H, the chip 
surface equivalent thickness constant hm 
that represents in fact the average chip 
thickness. From the geometric conditions 
one can write 
: 

mhvLoHhlS  ,  m2   (1.10) 
 
that is to say: 
 

o

ocos1
oh

vL

H
ohmh 


, m 

(1.11) 
 
 When the rotor rotates in a vertical 
plane, which has a front angle し from the 
vertical plane main cutting, then you can 
write the average thickness of the chip: 


 cos

o

ocos1
ohmh

, m  
     
    (1.12) 
    
 The average cross-sectional area of 
chip stems from the relationship (1.1): 

z

pv

o

ocos1
ohbmhtmS 


,

 m2  (1.13) 
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  Considering the known width of 
the block what some with a backhoe, which 
is constant regardless of the charity in 
which it excavates at some point, it will 
take the portion of the existing front line 
and the vertical plane main cutting the 
block on the left, and the main portion of 
the plane and the front line newly created 
the block on the right. 
 They will have the width of BS, 
respectively BD  and thus may be 
expressed: 

DsinpRDB 
, m  (1.14) 

 

DBBSB  , m    (1.15) 
 
Slewing angle corresponding to the left しs, 
the maximum しS, slewing angle 
respectively しd, the maximum しD shall be 
determined by the relations: 
 

pR
SB

arcsinS 
   

   (1.16) 
 

pR
DB

arcsinD 
   

   (1.17) 
 
 The total angle of swivel will be: 
 
  DS    
   (1.18) 
 
 Road to the Cup a complete swivel 
will be: 
 

 pRHL
   

   (1.19) 
 
 Cross-sectional area Sh the chip in 
the main horizontal cutting plane (see 
Figure 1.1) is determined by the 
relationship: 
 

BohhS  ,  m2  
   (1.20) 

 
 Geometrically, this surface can be 
written depending on the thickness of the 
average chip varying in horizontal plane 
(hjm) and the road of hearts (LH maximum 
thickness) of the chip (ho) and the width of 
the block (B), thus: 
 

jmhHLBohhS 
, m2 

   (1.21) 
 
whence: 
 

SD

SsinDsin
oh

HL

B
ohjmh 


,

 m  (1.22) 
 
 The angle position of the 
environment follows so as follows: 
 

oh

jmh
arccosm 

,  rad 
   (1.23) 
 
 
2. Capacity analysis of excavation 
 
 In the case of low action continues 
to define the different capabilities of the 
excavation, such as theoretical capacity, 
technical ability, capability, capacity, 
capability Exchange per day, per month and 
per year of excavation.  The theoretical 
basis is the ability of the excavation, which 
is determined by the relationship: 
 

zcV3600TQ  ,  m3/h  
   (1.24) 
 
 Relationship (1.24) is valid for the 
case when they are perfectly filled cups, 
filling coefficient ku = 1, for the case when 
during excavating no disturbance which 
involved to delay the process of excavation. 
Capacity is determined in m3 afânaţi.  The 
technical capacity of excavation 
considering real coefficient of filling 
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 ku < 1 and raising coefficient ka > 1, that is 
to say: 
 

ak
uk

TQtQ 
, m3/h  

   (1.25) 
 
 Both ku and ka are determinabili 
through direct measurements on samples.  
This flow 
Qt falls below the maximum value where 
:-the power required to drive the rotor 
exceeds the rated wattage;  
 -the power required to drive the rotation 
mechanism (swivel) exceeds the rated 
wattage;  
 -slewing speed required is greater than the 
maximum slewing speed excavator;  
 -restrict themselves to the thickness or 
width of the chip dislodged. 
 Momentary capacity of excavation 
Qm can be calculated according to the 
volume Va the chip dislodged from the Cup: 
 

zaV3600mQ  , m3/h  
   (1.26) 
 
 This value represents an average 
excavation cycle. Chip volume results from 
the relation: 
 

boHhaV  ,  m3  
   (1.27) 
 
When the rotor cut into horizontal plane 
cutting principal.  Any cutting plane located 
at the angle し at the main volume şpanului 
is given by the relationship: 
       bjhHaV

, m3 
   (1.28) 
 
 Such a relationship (1.26) becomes: 
 

zbohH3600mQ  , m3/h 
   (1.29) 
 

When  し = 0 
And 
     pvcosohH3600mQ

 
   (1.30) 
 
knowing that:  

z

pv
b 

, m. 
 Slewing speed in any other plan, 
towards the main cutting plane is given by 
the law of cosines: 
 

  
cos

pv
pv

, m/s  
   (1.31) 
 
 Taking into account this can 
calculate slewing angle limit しL over cutting 
capacity no longer is constant, but 
decreases with increasing し > しL to zero for 
し = 90o. 
 The relationship is: 
 

maxpv

pv
arccosL 

,  rad 
   (1.32) 
 
 Hence the dimensions of the 
excavated block must be determined so as 
not to excavate with slewing angle し over 
the limit value しL. 
 Momentary capacity excavation 
may be expressed according to the average 
surface cross sections of Tsi cut cups of 
wood chips that are in contact with the 
mountain at one time.  Thus one can write: 
 

tv
can

1i
tiS3600mQ 

, m3/h 
   (1.33) 
 
where nca the number of active cups at a 
time, i.e.: 
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2

o
cncan

, buc  
   (1.34) 
 
and    

z

pv
cos

o

ocos1
oh

2
o

cn
can

1i
tiS





 ,

  m2 (1.35) 
 
Such a relationship (1.35): 
 

   
tv

z

pv
cosocos1

2
oh

cn3600mQ


, m3/h (1.36) 
 
where the flow rate is given in m3/hour 
solid. 
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