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  Tcut [6, 7]: 
Tcut = Lon/Von + Loff/Voff + Npt  tpt  (1) 
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Von = - -12 3 + -8 2 - -5  + 0.105, (2) 
n

2): 
Von = 0.2572 -0.222.                    (3) 
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Von = - -13 3 + -9 2 - -5  + 0.0494,  (4) 
n

 
Von = n-0.1.                    (5) 
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Tcut = Lon/Von* + Loff/Voff + Npt  tpt.    (10) 
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0<n<172 n=172 n>172 
, 
 Von = - -12 3+ -8 2- -5 0.1415 Von = 0.13  Von = 0.6633 -0.317 

 0<n<167 n=167 n>167 
, 
 Von = - -12 3+ -8 2- -5 0.105 Von = 0.0975  Von = 0.49 -0.315 

 0<n<242 n=242 n>242 
, 
 Von = - -13 3+ -9 n2- -5 n+0.066 Von = 0.06  Von = 0.2145 -0.229 

 0<n<242 n=242 n>242 
, 

.5, 3.9 
 

Von = - -13 3+ -9 2- -5 0.0462 Von = 0.042  Von = 0.1501 -0.229 

 0<n<167 n=167 n>167 
, 
 Von = - -13 3+ -9 2- -5 0.0439 Von = 0.04  Von = 0.1945 -0.306 

 0<n<288 n=288 n>288 
, 
 Von = - -11 3+ -9 2- -5 0.031 Von = 0.027  Von = 0.0634 -0.15 

 0<n<288 n=288 n>288 
, 
 Von = - -11 3+ -9 n2- -5 0.027 Von = 0.023  Von = 0.054 -0.15 

 0<n<70 n=70 n>70 
 
 Von = -4 -12 3+3 -8 2-9 -5 0.105 Von = 0.1  Von = 0.2572 -0.222 

 0<n<70 n=70 n>70 
 
 Von = - -12 3+ -8 2- -5 n+0.07 Von = 0.067  Von = 0.1723 -0.222 

 0<n<70 n=70 n>70 
 

2  Von = - -13 3+ -9 2- -5 0.0494 Von = 0.048  Von = 0.0734 -0.1 
 0<n<72 n=72 n>72 

 
 Von = - -13 3+ -9 2- -6 0.0254 Von = 0.025  Von = 0.0346 -0.075 

 0<n<105 n=105 n>105 
 
 Von = - -14 3+ -10 2- -6 0.0152 Von = 0.015  Von = 0.0194 -0.057 
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Tavaeva A.F., Petunin A.A. 
SOME PROBLEMS OF CUTTING TOOL OPTIMIZATION APPLIED TO CNC THERMAL  
CUTTING MACHINES 
The paper deals with problem of tool path optimization applied to CNC laser cutting machines. The parameter 
of cutting time Tcut is optimization criterion. In order to calculate Tcut the values of objective function parame-
ters must be known. One of parameters is cutting speed Von. One is usually constant, but conducted researches 
show that cutting speed depend on some parameters (frame numbers of NC programs, part geometry). De-
pending on frame numbers of NC programs and parts geometry the value of cutting speed is varied. The for-
mulas of cutting speed calculating are obtained depending on frame numbers of NC programs for sheet mate-
rial (alloy A95154) with various thickness. The analysis of these formulas is conducted. Based on received 
results the cutting time can be accurately calculated and optimal tool path can be built.   
Keywords: CNC thermal cutting machines, CNC laser cutting machines, cutting tool optimization, cutting 
time, cutting speed. 
 

 
 

620002  
E-mail: tavaeva_a_f@bk.ru 
 

 
 

620002  
E-mail: aapetunin@gmail.com 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


