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Development of Support System for Process Planning in Machining (2nd Report)
— Simultaneous Application of Multiple Objective Functions Based on Machining Cost—

Kazuo KASAHARA *', Sung Ki JANG *?, Atsuko IKEGAMI *?

ABSTRACT : We are working to develop a support system for process planning in machining. In the st

part of this investigation, to improve the system’s applicability to products with a large number of holes, a

greedy algorithm was used to search among solutions. Through comparison of the machining time obtained

by the system with that obtained by operator design, it was confirmed that the configuration of the system

is valid. To take the system’s two objective functions into account simultaneously, namely, minimization of

machining time and minimization of electric energy consumption, here we propose a method to convert

them into costs. The results show that process planning that prioritizes machining time instead of electric

energy consumption is realistic, and that the percentages of the costs for machining time and electric energy

consumption included in the machining cost vary depending on the shape of the workpiece.
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Fig.1 Constitution of a system.
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Fig.2 Product models used in analysis.

Table 1 Cutting tools, cutting conditions and NC code
used in analysis.

Material Geometry
Tool Feed rate, Rotational speed,
NC code mim/min; Depth rpm (Cutting
of cut, mm speed, m/min)
Model A

Diameter, 150 mm; Axial rake angle,

Face mill Carbide 19%; Radial rake angle, 5°; Nose
S SR [ radius, lmm; Number of tooth, 6 ____
GOI 306; 2 | 255(120)

. Diameter, 20mm; Helix angle. 307
SC,I""I_" c,“d 8.3 Number of tooth, 2
mill 25(Te) Formrssmastrrrongmnsrsmn=nT i """""""""

Gol, Go2 95; 10 477 (30)
Spotdrill | HSS. | . Diameter, 5Smm___
Ty G81 191 [ 1910030)
) H.5.5. Diameter, 13.9 mm; Helix angle, 32°
Drill Ty perrmere e pomm inCon L R DD RS2
i G83 137 [ 68730)
T 7, b--BSSo b MI6 (Pitch, 2mm)
s G84 200 [ 100
Model B

Geometry and machining conditions are the same as

Face mill T in model A

Diameter, 20 mm; Helix angle. 30°;

Square end H 3% Number of tooth, 2
10 I e byl e 2 A e T e e S Bl il il
e GO! s | 4
Spot drill H.S.5. Geometry and machining conditions
Ts T are the same as in model A

Diameter,30 mm; Helix angle, 307
Square end HAS. Number of tooth, 2

sl GOl 215 [ 71743
] H i 3 H e -]
DAILE oo, ] ] Dicnetes, 0o Helix angle, 32°
G83 107, 20 [ 358 (45)
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Fig.3 Network of semi-products (model A).
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Table 2 Executable machining sequence extracted by
the system (model A).

I\{umber b Machining sequence

sequence
S IN—=T—-T—-T7T—Ts
S hh—=ThGoThi—-Ti—T
53 hi=oh—ohi—oNhoTs
M NL=aT—=Th—=T—=T;s
s hoTNi—=Ti—=oT—>T;
So h—=hGoli—=T—T
S o Ty—=T—T—Ts
Sy Ni—=Nhi—=Lh—=aT—=T
Sy RoaT—=T—-Ti—T
S i—=Ty—= T —»T—Ts
Sn hi—=Thi—=T;i—-T—=1
Siz =+ Ty—=Ts—Nh—T
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Fig.4 Variation of machining time and electric energy
with sequence of machining (model A). Analytical
conditions: material cut, S48C steel (annealed);
cutting fluid, dry or fatty oil. Other conditions are
same as in Tables 1 and 2.
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Fig.5 Variation of machining time and electric energy
with cutting tools (model A). Analytical conditions
are same as in Fig.4.
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Analytical conditions are same as in Fig.4.
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