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STUDYING SOME OF THE TRIBO-CHARACTERISTICS OF MINERAL GRINDING

Slavtcho Dontchev

University of Mining and Geology "St. Ivan Rilski"
Sofia 1700, Bulgaia

ABSTRACT

Viara Pojidaeva

University of Mining and Geology "St. Ivan Rilski"
Sofia 1700, Bulgaia

Functional responses of the coefficient of friction depending on the technological regime of machines for mineral grinding were tested. The coefficient of friction

depending on the fullness of a drum mill was determined.
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TASK:

Typical tribo-characteristics for determining the coefficient of
friction 1 depending on the coefficient of fullness are tested for
drum mills for mineral grinding.

THEORETICAL ANALYSIS

Equation 1 from [1] allows the determination of the most
general value of friction forces for mills working with different
coefficients of fullness ¢ and different speed regimes.
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where

D is the drum diameter, m;
> - weight of grinding bodies, moving along a circular
trajectory;
¢ - coefficient of fullness;
0 - angle of deviation of the gravity centre;

K= % radius of the drum and R (radius of the most

inner layer of grinding bodies);

flp, K) - part of grinding bodies, moving along a circular
trajectory;

p - angle of friction.

A certain technologic regime in consideration of the theory
of Levenson requires the determination of equations of the

type:

N, = 10,1\/5Watgp[_L - 1J KW, @
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Preliminary considerations reveal that in case of equal D, ¢ u
W, the equations (2) have equal coefficients, 10, 1, which
shows that their powers are equal, i.e. correctness of accepted
equations is confirmed.
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Itis evident that in case of equal values of D, D, W5 6, ¢
and K the power of forces of friction depends on the
expression:

1
-l 1)
sinp

p is the angle of friction.

(3)

where

Incase of p= % , the expression is undefined.

An analysis of the following function reveals;
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Theoretical considerations reveal that when friction becomes
infinitely high there will not be any relative motion between
grinding bodies and lining of the mill. Work of the forces of
friction acquires the value of zero.
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The expression can be transformed in the

1—4/sinp
cosp
following way:
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The equation (3) is analyzed for determining the value of the
angle p, when the work of the forces of friction acquires
maximum value. It is evident that minimum work is acquired

when p :g in the lack of relative sliding of milling bodies

along the lining.
Or from (3)
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The maximum (ymax) is acquired from the expression:
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iif 0<p<§and Jsinp =t

(2—0032 p)—2=0

1
Jsinp
2—cos? p—2/sinp =0

1—sin? p—2sinp =0.

The equation is reduced to the following:
1+t4—2t=0

f(ty=t*—2t+1
it has two roots f(0)=1 and f(1)=0.
It can be reduced to:

p(t)=t3 -t +t-1=0. (14)
The above equation has a real root and is solved with an
accepted precision

t=0,5437
t=,/sinp =0,5437
p=17°12" and n=tg p=02309,

i.e. when = 0,309, Nmp will possess the maximum value.

RESULTS AND DISCUSSION

The theoretical analyses and adopted methodic directions
allow the determination of some tribo-technologic
characteristics of the process of grinding of mineral resources
in drum mills. The functional dependence of the power of the
coefficient of friction is shown in fig. 1. The figure shows
increase of power under values of the coefficient of friction
from 0,01 to 0,35 and sharp decrease to p = 04, then it
remains almost constant in a wide range. It can be considered
that this is a result of the integrated action of tested parameters
and the change in the composition of grinding and grindable
media. Results afford an opportunity for selection of effective
technologic regime under given technologic parameters.
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Figure 1.
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