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A Study of the Optimazation the Cutting Condition Selecting System for the
Rationality of Mould Manufacture

CEE AR
D-H Hyun * Y*S Lee

ABSTRACT

In recent years, mould industry in machining requires to increase machining productivity and to
reduce costs, To adapt this trend it is necessary to optimize machine condition, Even though many
researches in this area introduced various way to set the optimal condition, still there are not enough.
Therefore this research was done to select the optimal cutting condition for industry, and to develop the
computer program to select the optimal cutting condition automatically. The result of this research will
contribute to increase machining productivity of various mould companies with the automatic selection of
optimal cutting condition.
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Material C Si Mn S Cr Mo Al Ca P v

SM45C 0.442 } 0.232 | 0.692 | 0.022 0.073 | 0.018 | 0.0317 | 0.00028 - =
SKD 1.463 | 0.31 0.53 0.018 | 11.5 0.95 - - 0.021 0.36
SKD 0.37 0.93 0.42 0.021 | 5.16 1.13 - - 0. 024 0.95
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Table 3 Tool life~equation

BY 7139 H2ALE AY Y FATH MY AAH|
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Workpiece SM45C SM45C SKD11 SKDI11 SKD61 SKD61
Tool @20 10 020 210 Q20 010
0 Endmill Endmill Endmill Endmill Endmill Endmill
VL"=C' | VLZ=40 | VL'P=I20 | VL'U=20 | VL'U=3% | VLU=2ls | VLU=
VIV=C | VIO=m0 | VIU=I% | V=m0 | Vo =n VIT=20 | VT =g
Table 2 Cutting condition of Workpiece
Workpiece SM45C SM45C SKD11 SKD11 SKD61 SKD61
Tools 220 210 020 010 @20 210
Endmiil Endmill Endmill Endmill Endmill Endmill
Feed(mm/min) 400 80 200 80 140 30
Depth of axis(mm) 20 2 20 2 20 2
Depth of radius{mm) 2 0.3 2 0.3 2 0.3
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1) Input data of an cnst ==+-rereecerniienes ? 033
2) Input data of ccnst rerereerrercicianns ? 240

3) Input data of Maching cost/min «s«ex-<-- ? 416

4) Input data of Material cost(won/pc) «+-+-* ? 5500
5) Input data of Sale cost(won/pc) ==«=see-- ? 35000
6) Input data of Tool change time(min) +---- ? L5

7) Input data of D(before diameter (mm) ---+ ? 20

8) Input data of Cutting length(mm) =+--++-+ ? 6680
9) Input data of Feed{mm/rev) +++++<cere+ ? 0.2857

Fig. 4 OCS system input data of SM45C
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> > > > Economical machining data < < < <

Min Cost
Cutting speed (m/min) : 80. 644
Tool-life (min) : 27.24421
Production rate  (pcs/min) : . 0395378
Cost (won/pc) : 13864. 832
Profit (won/min) . 618.181

2Y 7139 HIgE S8 HY BAXY MY NAHo B3 AT

Max profit Max productivity
116. 644 166. 600
8.67581 3.02283
. 531658 . 0619845
15066. 653 21297.075
767. 360 508. 454

Fig. 5 OCS system output data of SM45C rough cutting

> > > > Economical machining data < < < <

Min Cost
Cutting speed (m/min) : 54. 068
Tool-life (min) 29. 88548
Production rate  (pcs/min) . 0123299
Cost (won/pc) : 43546. 797
Profit (won/min) : 79. 555

Fig. 6 OCS system outpht
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> > > > Economical machining data < < < <

Min Cost
Cutting speed (m/min) : 82.146
Tool-life (min) © 28.51493
Production rate  (pcs/min) © . 0259840
Cost (won/pc) : 20878, 942
Profit (won/min) : 496. 842

Max profit Max productivity
61.068 106. 892
19. 14897 3. 31589
. 0138721 . 0188862
43437.974 66738, 045
91.015 ~316. 136

data of SM45C finishing cutting
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Max profit Max productivity
113. 146 166. 014
10. 19980 3.16382
. 0338023 . 0402662
22127. 494 32045. 928
604. 131 320. 280

Fig. 7 SKD11 output of rought cutting
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> > > > Economical machining data < < < <

Min Cost
Cutting speed (m/min) @ 25.618
Tool-life (min) : 31. 32922
Production rate  (pcs/min) © . 0081276
Cost (won/pc) - 65400. 386
Profit (won/min) : 281. 203

Max profit Max productivity
31.618 49. 546
14, 00375 3. 47607
. 0099228 . 0123019
67886. 105 100068. 277
318. 651 —-.852

Fig. 8 SKD11 output of finishing cutting

> > > > Economical machining data < < < <

Min Cost
Cutting speed (m/min) @ 89.840
Tool-life (min) : 29. 18054
Production rate  (pcs/min) © . 0259690
Cost (won/pc) : 20784. 035
Profit (won/min) : 499,019

Max profit Max productivity
122. 840 179.577
10. 53370 3.23767
. 0335896 . 0400078
22006. 501 31882. 919
604, 395 324.747

Fig. 9 SKD61 output of rough cutting

> > > > Economical machining data < < < <

Min Cost
Cutting speed (m/min) : 33.973
Tool-life {min) 38.81759
Production rate  (pcs/min) . 0052084
Cost {won/pc) - 97895. 760
Profit {won/min)} ! 115. 124

Max profit Max productivity
37.973 59.778
22.75139 4. 30693

. 0058585 . 0074770
99227. 808 147968. 316
121. 687 —209. 127

Fig. 10 SKD61 output of finishing cutting
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