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EXPERIMENTAL STUDIES OF REGULARITIES WORKING PROCESS OF AN
ATTRITION OF ROCKS IN GYROSCOPIC GRINDERS
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In this work for the first time the regularity for productivity of gyroscopic grinders (GG), which depends on the
physical and mechanical properties of crushed rock, the key structural parameters of GG, and also parameters
of technological process of crushing, namely: angular speeds of flywheels of gyroscopes and horizontal platform,
is theoretically received. During the performed experiments it’s proved that the experimental values of
productivity of GG are directly proportional (1/ 2), 2,  3 and (1/R3). This fact matches to the analytically
received regularity, and the difference of experimental values from the theoretical ones doesn't exceed 20 %, as it
was necessary to confirm during the experiments. The experimental model of the gyroscopic grinder with a
central load of rock through the hollow shaft was designed, performed in metal and was used in research for the
first time.
Keywords: gyroscopic grinder, mountain cars, power efficiency, disintegration of rocks.
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(26) ,  (21)

 (20) , 

 (24)  (26). 

,  (21)  (20), 

, 

I=J x x xsin , (1)

 J  = m  R 2 /2 –  20, m  R  – 

 20,  – . 

 26  F , 

IF I=I I/l1=J x x xsin /l1, (2)

 l1 –  25  26. ,

, :

F F J x x xsin /l1, (3)

 – .

 (28) 

 1   4   (29),  

 (27). 

 (29)  (30)

 (29),  (31)  (32), 

 (33)  (34),  (35)

 (36)  (37).
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 (2).

P=F F J x x xsin /l1, 

 [ ] =Pz/S  ,  S  = 2,  – 

.

 Q=m/T=(R2 /R2 )xV x ,  (4)

 m = Nx V x ,  – ,  T = n xt,  t = 1/ .

 (4) :

Q= J xR  x  /l1/[ ] )2 x( /R )3 /4/ (5)
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 1 .

 1 – 

-130 -175 -250 -
65

,  3  10  10  2  10

, 0,044 0,05 0,08 0,05 0,06

Q, 8 20 40 1 3-10

N, 1,1 1,5 5,5 0,37 0,04-0,1

m, 55 80 160 17 5

=Q/N, 7,3 13,3 7,3 2,7 75-100
/m, 0,13 0,17 0,045 0,16 15-20
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. 3.  Q = f(1/ 2).              . 4.  Q = f( 2).

. 5.  Q = f( 3).            . 6.  Q = f(1/R3).
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