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MULTIPLE ATTRIBUTE FUZZY DECISION-MAKING OF GRINDING BODIES FOR DRUM MILL. PART I 
Michail Vulkov, Lubomir Kuzev 
University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia 

ABSTRACT. The paper is focused on the optimal selection of grinding medium for a drum mill. The decision-making is based on the fuzzy multiple attribute approach. 
One way to optimize the grinding process in a drum mill is associated with the development and testing of new grinding body types. A team of Bulgarian scientists 
proposed a family of new grinding bodies – spheroidal tetrahedrons (tetrabolpeps). Two types of spheroidal tetrahedrons and a classical ball (sphere) with one and 
the same mass are compared. A fuzzy entropy method to calculate the weight of the attributes is suggested. A grinding body which is the best approximation to the 
fuzzy formulated technological conditions is selected. 
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C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 

1 1 0,327 0,318 0,306 0,294 0,250 0,348 0,309 0,354 0,412 0,406 0,292 0,336 
2 2 0,331 0,340 0,348 0,352 0,373 0,322 0,345 0,313 0,284 0,291 0,341 0,331 
3 3 0,342 0,342 0,346 0,354 0,377 0,330 0,346 0,333 0,304 0,303 0,367 0,333 
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 2. 
 Cj 

i 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 

1 1 0,475 0,420 0,346 0,272 0,000 0,395 0,636 0,358 0,000 0,037 0,741 0,469 

2 2 0,528 0,629 0,719 0,764 1,000 0,573 0,685 0,326 0,000 0,079 0,640 0,528 

3 3 0,527 0,527 0,581 0,689 1,000 0,635 0,419 0,594 0,986 1,000 0,135 0,594 

4 
 

0,729 0,753 0,606 0,394 0,253 0,365 0,470 0,412 0,359 1,000 0,218 0,323 
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