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NC Code Optimization Based on an Improved Cutting Force Model

H.U. Lee, J. H. Ko, D. W. Cho" (Mech. Eng. Dept, POSTECH)

ABSTRACT

Off-line feed rate scheduling is an advanced methodology to automatically determine optimum feed rates for the

optimization of NC code. However, the present feed rate scheduling systems have lirmtations to generate the optimized NC

codes because they use the material removal rate or non-generalized cutting force model. In this paper, a feed rate scheduling

system based on an improved cutting force model that can predict cutting forces exactly in general machining was presented.
Original blocks of NC code were divided to small ones with the modified feed rates to adjust the peak value of cutting forces
to a constant vale. The characteristic of acceleration and deceleration for a given machine tool was considered when off-line

feed rate scheduling was performed. Software for the NC code optimization was developed and applied to pocket machining

simulation.
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Fig. 2 Comparison of feedrate from NC codes with
different time interval of one block for F300
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Fig. 3 Comparison of feedrate from NC codes with
different time interval of one block for F2400
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Fig. 6 Tool path for pocket machining

Table 2 Cutting force coefficient & NC code optimization

parameter
Kn 1020.0
Kf 0.973
Chip flow angle 28.648°
Maximum force 300N
Minimum time interval of one block 0.5 sec.
Force variation for block partition 2N

Feedrate (vm/mit

79 83 9 109 119 129 139

Time {sec.)
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g. 7 Optimized federate for loop 4
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Table 3 NC code before/after NC code optimization for
loop 4

Before optimization After optimization

N160X13.545Y61.15F 150 N160X13.545Y61.15F 149
G1X18.574Y28.004F158
GIX18771¥26.702F 154
GIX18.864Y25.433F150

N162X20.783v13, 4426149
GIXNZ1.581Y14 F166
C1X22.470Y15.453F 153
GIX23.250Y16.450F 151
G1X24.099Y17.394F 156
GIX26.606Y20.381F154
GIX27.628Y21.599F 161
GIX28.400Y22.627F 164
N164X28.843Y23.047F167
G2X41.504Y29.115113.022-10.928F 167
N166G2X41.866Y29. 119R17.F166
(2X43.248Y29.0631-0.000)-17.000F 161
(C2X44.580Y28.9011-1 ‘H‘VJ 16.944F 154

N162X20.783Y13.442

N164X28.843Y23.047

NI166G2X41.866Y29.119R17.

N168X45.379Y28.752R17.
N170G3X47.136Y28.569R8.5

(J3X5 bjb\(37 0 G‘HU 00018.500F 151
N53.636Y37.069R8.5F4000
N174X47.724Y45.548R8.5F 151
G1X48.533v46.512F344
GIX50.376Y48.708F 159

C1X51 228Y49.723F157
G1X52.069Y50.725F152
C1X52.883Y51.695F 149
N176G1X55.857Y55.241F 148

N172X55.636Y37.069R8.5
N174X47.724Y45.548R8.5

N176G1X55.857Y55.241

350 o S . - .

CuttingForce I}

26 27 28 29 30 31 32 33

Time (sec.]

L— before schedulng - - - after schedulingl J

Fig. 8 Comparison of maximum cutting force before/after
NC code optimization for path A

Cutting torce
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Time (sec.)
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Fig. 9 Comparison of maximum cutting force before/after
NC code optimization for path B
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