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Fig. 4. ID slicing scheme 
 

ܸ- cutting speed is the peripheral cutting edge speed of the 
granules and can be calculated with the help of this 
mathematical formula: 
 
 ܸ ൌ గ·஽·௡

଺଴·ଵ଴଴଴
ሾ݉/ݏሿ (1) 

 
Where: D - the diameter of the diamond wheel [mm]; n - 

the speed of the diamond wheel rotation [rot/min]; 
The speed-act to a single diamond wheel rotation is 

determined by ௪ܸ: 
 
௥ݏ  ൌ ଵ଴଴଴·௏ೢ

௡
ሾ݉݉/ݐ݋ݎሿ (2) 

 
Feed rate on grain can be determined as the ratio between 

speed-act to a complete rotation of the diamond wheel and the 
number of grains per unit area of contact length “C”. 
 
௖ݏ  ൌ ௦ೝ

஼
ൌ ଵ଴଴଴·௏ೢ

௡·஼
ሾ݉݉ሿ (3) 

 
௖ݏ  ൌ ଵ଴଴଴·௏ೢ

௡·ே೒೎೐
య/మ ൌ ଵ଴଴଴·௏ೢ

௡·ሾே೒೎·ௐ೒೎ሿయ/మ ሾ݉݉ሿ (4) 

 
Where: ௚ܰ௖௘ - the number of abrasive grains per unit 

volume; ௚ܰ௖ - the number of abrasive grains per carat or per 
unit weight; ௚ܹ௖ - abrasive grain weight corresponding unit 
volume of grinding wheel; ௪ܸ - the feed rate of diamond wheel; 
 .௖   - feed rate on grainݏ

 

 
Fig. 5. The thickness of the chip 
 
The speed-act on the thickness of the chip is (Fig. 5.):  

 
 ܽ௠ ൌ ሺܽ௠௔௫ ൅ ܽ௠௜௡ሻ/2 (5) 
 
 ܽ௠ ൌ ௦೎·௖௢௦ఝభା௦೎·௖௢௦ఝమ

ଶ
ൌ ௦೎ሺ௖௢௦ఝభା௖௢௦ఝమሻ

ଶ
 (6) 

 
Considering specific mechanical work necessary for slicing 

we can write cutting force in the following form: 
 
௔௦ܨ  ൌ ௅

௕·௔೘
 (7) 

 
Where: ܮ - specific mechanical work of slicing; ܾ – the 

width of cutting is equal to the bulge of the diamond wheel; 
ܽ௠ - the number of abrasive grains per unit volume. 

Specific mechanical work of slicing is given by this 
formula:  

ܮ  ൌ ܲ ·  (8) ݐ
 

Where: ܲ - power consumption. 
 
 ܸ ൌ ௟೎

௧
֜ ݐ ൌ ௟೎

௏
 (9) 

 
Considering the relations (7), (8) and (9) one may reach to a 

formula of cutting force on grain, on theat form: 
 

௔௦ܨ  ൌ
௉೗೎

ೇ
௕·௔೘

 (10) 
 

Entering into the formula (7), relations (4) and (6) one may 
obtain: 
 

௔௦ܨ  ൌ ଶ௉·௡·௟೎ሾே೒೎·ௐ೒೎ሿయ/మ

௏·௕·ሺ௖௢௦ఝభା௖௢௦ఝమሻ·ଵ଴଴଴·௏ೢ
 (11) 

 
Arranging equation (11) and defining “k” as the cutting 

angle factor, result: 
 

௔௦ܨ  ൌ ௉·௡·௟೎ሾே೒೎·ௐ೒೎ሿయ/మ

ଵ଴଴଴·௏·௕·௏ೢ
· ݇ (12) 

 
 ݇ ൌ 2/ሺܿ߮ݏ݋ଵ ൅  ଶሻ (13)߮ݏ݋ܿ
 
5. CONCLUSION 
 

The method of optimization by means of neural networks 
can be applied on adaptive command machine or with a 
diagnosis system. Slicing regime (characterized by: slicing 
speed, feed rate and the depth of chip) represents the imput 
element in the system thatvcan be modificated. This is a 
parameter which helps to optimize the slicing process. The 
cutting force, the power and the energy all these are variable in 
time because of the mechanical phenomenons which that 
happen and due to the wear of diamond wheel. Obtained 
formula has the advantage that: power consumption can be 
measured during the process and thus may lead to choosing the 
optimal parameters of cutting process and the calculation of 
cutting force. 
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