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Abstract: Geometric and technological aspects of cutting rock with excavators, wheel portcupe, having dealt 
with extensively in the literature. 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 suitable methodology for 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. Analysis of the parameters of 
the cutting system-loading 
rotor for backhoes 

 

Geometric and technological aspects of 
cutting rock with excavators, wheel 
portcupe, having dealt with extensively in 
the literature. Treaties, technical books, 
studies or post-graduate courses on 
indigenous and abroad in the field of 
mining to date deals on offshore 
technologies and methods for extracting 
and analyzing tips, envisage extensively 
their choice for concrete data.  Thus, if the 
steps above work excavating plan 
vehicular excavator, there are four versions 
of the block shown in Figure 1.1, where he 
noted: 

h0

a) c)

b) d)

D

 Figure 1.1. How to retrieve the block and 
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 slices 

 

Ht – height of the working stage, m; 

 h-the height of cut (a chip); 

h0 – maximum thickness of şpanului, m; 

D – diametrul de tăiere a rotorului, m. 

 Excavation can take place with 

individual vertical shavings (fig. 1.1), with 

multiple chips vertical (fig. 1.1), with 

wood horizontal (fig. 1.1) or combined 

(fig. 1.1).  Besides if you can achieve 

vertical unit of height increment, 

experience has shown that in this case the 

specific energy consumption throughout 

the excavator and dynamic applications are 

minimal. The yield is higher in cases b and 

d towards a and c. in the case of stable, 

according to the literature, it is 

recommended to work with vertical 

multiple chips (case b). 

 In the case of classic low-rotor to 

be used within the C.N.L., "Oltenia" 

Miami-load cutting system is characterized 

by the following parameters:-cutting 

parameters;  -cinematici parameters;  -

geometric parameters.  Cutting parameters 

characterizing the process of chipping from 

the point of view of geometry unit 

(thickness, width, height) and energetically 

(specific resistance to cutting forces, 

specific energy consumption, power 

consumption, power required for cutting), 

which refers to teeth, cutting edge of the 

cups, and rotor.  Cinematici parameters 

refers on the one hand the cups, and on the 

other hand the rotor.  Those that refer to 

the Cup are: ω the angular velocity of the 

rotor speed cutting (peripheral to the 

Summit of treble) VT.  

Those who refer to the rotor are: the speed 

of the rotor, vp of the swivel angular 

swivel ωp, lifting-lowering speed vr arrow 

(arm), rotor speed vd of excavator. 

Geometric parameters refer to the arrow at 

the rotor, the rotor cups at the cutting edges 

of the cups and the teeth. The most 

important geometrical parameters, which 

refers to the cutting edge and the teeth are: 

shape, dimensions and positioning of the 

cutting edge, the dimensions of the tooth 

(the tooth of the cutting edge width, length, 

length, etc.), setting parameters of teeth, 

positioning angles. Cups are characterized 

mainly by the following parameters: 

volume, geometrical dimensions (length, 

height, width), the shape of the bucket, and 

the number of teeth on the bucket, Cup 

(open, closed, rigid bottom with elastic 

bottom, etc.), the way of mounting the 

rotor. Bucket wheel (impeller) has as main 

geometric parameters: diameter cutting 

(RADIUS R), measured at the Centre of 

the buckets, cutting edge number of CN's 

bucket rotor angular distance φ between 

cups. Analysis of cutting system-load, in 

addition to the parameters listed, you need 

to know:-characteristics of the rocks 

dislodged; -characteristics extraction 
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 technology. 

The characteristics of the rocks of aşchiat 

are: cutting characteristics (resistance to 

cuts, specific cutting forces, penetration 

and lateral angle of breakage, the specific 

energy consumption, etc.), structural 

features (solder ability, fisuraţie, abrasion, 

etc.). Characteristics extraction technology 

are: operating parameters (excavation, line 

flow technological machinery, 

maintenance, organization, etc.), extracting 

parameters (dimensions, the dimensions of 

the slice extracts steps, angles of rotation 

of the rotor button, slope angles of the 

stairs and stair system, etc.). The technical 

data and the ascertainable through direct 

calculation are also cutting and 

technological features. 

Table 1.1. 

 

 Quantifiable data from initial 

technical characteristics: the revolution of 

the wheel-portcupe 

, n: 

 

cn

z
n  , s-1  (1.1) 

  

The angular velocity of the rotor,  

 

Figure 1.2. Kinematic and geometric 
data of the impeller and rotating 

mechanism 
 

ω: 

 

n2 , s-1  (1.2) 

 Cutting speed (peripheral rotor)vt: 

 

 Rtv , m/s  (1.3) 

 

 The angular distance between the 

cups,φ: 

 

cn

2 , rad  

or 

 

cn

o360    (1.4) 

 

 Cycle time of emptying of the cups, 

ΔT, equal time scroll the distance between 

adjacent cups: 

 

z

1
T  , s   (1.5) 
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cn

2
T , s (1.6) 

 

 Geometric characteristics of the 

location and mechanism of rotor rotation 

are shown in Figure 1.2.  These features 

are necessary for determining the exact 

range of the swivel and swivel velocity in a 

certain position of the impeller extraction. 

 Outside data previously 

determined, in Figure 1.2, the following 

notations are used: 

 Hs – the height of the axis of 

rotation of the arrow towards the level of 

vehicular excavator, m; 

 Lsp – distance between the axis of 

rotation of the arrow and the axis of 

rotation of the upper deck, m; 

 Lp – the length of the swivel to the 

arrow, m; 

 Hsp – the distance between the 

Centre of rotation of the impeller and 

lower arrow plane, m; 

 Br – the distance between the 

Centre of rotation of the impeller and the 

vertical plane of symmetry of the arrow, 

m; 

 δ -the angle between the 

longitudinal axis of the rotor and swivel 

axis of the arrow.  The rotation movement 

of the arrow (rotor) occurs in the vertical 

lifting-descent, around the axis of rotation 

of the arrow when arrow swivel movement 

(rotor) takes place in the horizontal plane, 

around the axis of rotation of the upper 

deck. Regardless of the position of the two 

Planar excavator are perpendicular. It is 

advantageous, and energetic, as these 

planes to be upright, horizontal, 

respectively. Permissible deviation from 

vertical to horizontal, respectively, at most 

low is 2-3% longitudinal and transverse, 

which corresponds to an angle of 3.5 ... 

4.5%. 

 Slewing radius of rotor in the 

vertical plane (lifting-lowering) represents 

the distance between the Centre of rotation 

of the rotor and the center of rotation of the 

arrow, as shown in Figure 1.2, IE is: 

 

scos

pL
sL  ,  m (1.7) 

where represents the angle between the γs 

mirror plane and the plane of the arrow 

 

, i.e.:

pL

spH
arctgs    (1.8) 

 

 The maximum radius of a rotor 

swivel represents the distance between the 

Centre of the pivot has the upper deck and 

the center of the cutting edge of the cups 

mounted on the rotor, which can be 

determined as shown in Figure 1.3.   So the 

maximum slewing RADIUS will be 

approximately: 
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 spLsLRmaxpR  , m  (1.9) 

 

 Slewing speed vp of rotor, 

including the minimum and maximum 

amount min vp vp max, determine the 

maximum slewing range Lp max.  

Depending on the position of the rotor 

(extracting various slices, such as those 

denoted by 

 

 
Figure 1.3. The maximum slewing 

RADIUS 
 

, ,  and   in Figure 1.3, the 

slewing RADIUS changes. That's why 

speed swivel vp max calculated for the Lp, 

it should be corrected depending on the 

position of the rotor.  The angular velocity 

of the swivel to upper deck is not 

influenced by the technology of work. This 

speed is adjustable between two limits and 

can be determined with minimum value:-

relationship: 

 

maxpL

minpv
min  , s-1 (1.10) 

 

 -maximum value: 

 

maxpL

maxpv
max  , s-1 (1.11) 

 

If the extraction steps, into slices when 

splinters cut are vertical at a height 

increment and once Ht in case of different 

heights of split H1, H2, H3, H4, slewing 

RADIUS and viteza the corresponding 

swivel can be determined, in accordance 

with the diagrams in Figure 1.4 (a, b, c, d), 

drawn up as an example  

 

Figure 1.4. Slewing radii and angles of the 
position of the arrow if the extraction step 

in four slices 
 

for excavată gear into four slices. Sure, the 

relationships are generalizabile.  Slewing 

RADIUS in the slice i can determine with 

relation: 

 

isinsLspLRpiR  , m (12) 

 

where γi represents the angle between the 

plane passing through the Centre of 

rotation of the impeller and the arrow, the 

slewing plane respectively, i.e.: 
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sL
sHR3iH2iH1iH

arcsini


,  (1.13) 

 

where: i = 1, 2, 3, 4, dar i+1; i+2; i+3 ≤ 4, 

Thus H = 0. 

 The maximum speed of the swivel 

in the slice i shall be determined by the 

relationship: 

maxppiimaxp Rv  , m/s      (1.14) 

 

 Whether in relationship (1.13) the 

numerator is positive, γi > 0 and if: 

γi – γs > 0 the arrow is tilted 

upwards (fig. 1.4, and 1.4,b) 

γi – γs = 0 the arrow is in the 

horizontal position (see Figure 

1.4,c) 

γi – γs < 0 the arrow is tilted 

down (fig. 1.4,d) 

 Whether in relationship (1.13) 

numerator is negative,γi < 0 and the arrow 

is tilted down.  Thus, so the angle between 

the plane of the lower arrow and slewing 

plane 

γsi will be: 

 

sisi     (1.15) 

 

as shown by the diagrams shown in Figure 

1.4. 

  

2. Conclusions 

Specifically, the cases studied in the plight 

of those two careers and excavators, it 

follows that both Roşiuţa, lignite of and 

grey clay at specific resistance Lupoaia 

cutting were higher than the limits of the 

Ke1, where it appears that the conditions 

will be both a backhoe to power close to 

that, but with diminished flow against rated 

flow, as shown by the figures 1.10 and 

1.11.  Hence it follows that the two cases 

analyzed can form the basis for the 

implementation of an automated 

equipment command and control operation 

system of cutting load, so as to achieve a 

great thing for both the excavator and the 

entire plant. 
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