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ABSTRACT

Recently the multi-kind, small-amount manufacturing system has been replacing the mass manufac-
turing system, and domestic machining inustry also is eager to absorb the new technology because
of its high productivity and cost reduction. The optimization of the cutting condition has been a
vital problem in the machining industry, which would help increase the productivity and raise the
international competitiveness. _

It is inteded in this study to investigate the machining costs per unit time which is essential to
the analysis of the optimal cutting condition, to compute the cutting speed that lead to the minimum
machining costs and the maximum production to suggest the cutting speed range that enables efficient
speed cutting, and to review the machining economy in relation to cutting depth and feed. Also
considerded are the optimal cutting speed and prodution rated in rrelation with feed.

It is found that the minimum-cost cutting speed increases and the efficient cutting speed range
is reduced as machining cost per unit time increases since the cutting speed for maximum production
remains almost constant. The machining cost is also lowered and the production rate increases as
the feed increases, and the feed should be selected to satisfy the required surface roughness. The
machining cost and production rate are hardly affected by the cutting depth if the cutting speed
stays below 100m/min, however, they are subject to change at larger cutting depth and the high-
efficient speed range also is restricted.

It can be established an adaptive optirnal cutting conditions can be established in workshop by
the auto-selection progam for optimal operation. It is expected that this method for choosing the
optimal cutting conditions might contribute to the improvement of the productivity and reduced the
cost.

It is highly recommended to prepare the optimal cutting conditionthus obtained for future use
in the programing of G-function of CNC machines, If proper programs that automatically select the
optimal cutting conditions should be developed, it would be helpful to the works being done in the
machine shops and would result in noticeable production raise and cost reduction.
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Table2 The Section Cutting Condition and The Resulis in Experiment
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number of machining 1 2 3 4 5
cutting time (sec) 18 7 39. 4 54. 1 77. 8 98. 5
tool wear (rnm) 0. 0156 0. 032 0. 046 0. 061 0. 075
number of machining 6 7 8 9 10
cutting time (sec) 118 2 137. 7 157 6 177. 3 197
‘tool wear (mm) 0. 092 0. 106 0.123 0. 138 0. 151
number of machining 11 12 13 14 15
cutting time (sec) 216. 7 236. 4 256. 1 275. 5 2955
tool wear (mm) 0. 164 0. 181 0.197 0. 211 0.224
number of machining 16 17 18 19 20
cutting time (sec) 315. 2 3349 354. 6 374 3 394. 2
tool wear (mm) 0. 242 0. 256 0.271 0. 287 0. 305
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Table 3 Symbols for Analyzing Economics of Machining Process

Symbol Item Value Unit
M Sum of labor and indirect cost 435, 200, won /min
C, Tool cost 625 won /cutter
1, Loading /unloding time 2.0 min
t, Time of workpice setting time 20. 0 min

St Traversal feed time 0.6 min
- Inspection time 2.5 min
t, Tool changing time 0.3 min

M. Lot size 80
r Rapid change speed 2, 300 mm/min
D Diamter of workpiece 75. 0 mm
L Length of workpiece 350. 0 mm
a Approach length 30.0 miIn
f Feed 0. 35 mm/rev
d Depth of cut 1.0 mm
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