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ABSTRACT

This paper develops the allocation system of milling cutting tools to be used on NC milling
machine tool by the technique of cluster analysis.

The implementation concerning the tool management system will be applying to Flexible
Manufacturing System efficiently,
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4) 272 4B( tool life )BEEF Y He)

Table 1. #3229 7Is U YK

A % U
7] LR
e B
RN T
}
el g 38
ol u
T8z 2 AL/ H7)ZF 0
A 2| Ax}/347) Ao 39 e
HI2E 43
+ o £ T3 Fo
e g
27u% 279 ANER
Frel AnuR
Rk 279 MR
ANZAY MA
e AE TP 4%
Tocl Sete] MA

ol AU +UIAY) AW TTB ANAYY FEoAE BT SRoMEEH T W,
BME, AR, W R ok AL BRY VAV BT 49, Az PP, FI4WB R
U Qe FYAYINS & 4 YTk Table 1S FFBI A2AHY S5 AVTEDN ool
UERd et

2.2 HAFF A3z 3+ F( group ) Y

ol Mgt Frel XA 7% & FAAYI APdte T A9rled AUY 3+
o] Muo} M FY EWo) 2 A% vAA =HEE J1FA HAHZIFE AAY 4 A= Jsolojo} 3in
I i BRI e FFoAYU S48 F¢ ol Aahg o= 4 glojof gict. 1y
A2 FF U AHETUCHE WA FANAE £93E ooty AYUPM M2oiE JAZ
ol &3l TP AE =& 2 AEL ZIEIAU SYR AL +Y3N0] dMEe AL Ft
H470 WastA "ok webd B3e AREAYe] FHo] dojuA Fof chzt g2 WYL R Rt
A ko] WastA Wl

- 78 Foigr,
- 279 Ag A WAV

8 Foidte U2 FFo] FHY FAHE A= ulgo]l 28 FHN FF AEANE @ 3
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Cutter length
Effective cutting diameter
Hole diameter
Number of teeth
Cutting direction
Corner angle

Insert shape
Clearance angle
Cutting edge length
Axial rake angle
Radial rake angle
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Table. 3 WU Eelio] &8
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1 Plain milling 19 Double equal angle milling
2 Face milling 20 Unequal double angle milling
3 Half side milling 21 Convex form milling

4 Double side milling 22 Concave form milling

5 Staggered tooth side milling 23 T-slotting

6 Interlocking side milling 24 Dovetail formed milling

7 Shell end milling 25 Gear cutting

8 Square end milling 26 Woodruff keyslot milling

9 Ball end milling 27 Metal slitting saw

10 Taper end milling 28 Taper reaming

11 Taper ball end milling 29 Drilling

12 Long edge end milling 30 Countering drill

13 Button end milling 31 Straight reaming

14 Spot facing end milling 32 Taper reaming

15 Chamfering end milling 33 Boring

16 Corner rounding milling 34 Counter sinking

17 Centering end milling 35 Tapping

18 Single angle milling

3.2 AW 3 Fo AR} FH2E E4( cluster analysis )
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FHEEAAE 2T Zol FAEA BAVI A Sisol ¢ FhEAUEol WHE o] AU A3
AT F3Eol guHEch ATAYEE 1A By de Mol ¥ NFHYL VELR ARE
2] A3 Trebsle WY dREE A= AE W HYIBEE I Al wiPHch oo AHg3}
= uo] FelAE] £4( cluster analysis Jojtt. F3 Yol & MEo 4+ d dE 1, &%
Hz} o "t ‘0'F Ul 2o R Ex3te o]AFHAEYWHA( binary cluster matrix )of citt
AP A o7} Fig. 3ol eI} 9lit Fig. 4= o] ofo] vz 2 FelAH B4 ¢1&& 2y
A28 o33 9rhs).

Cluster Identification Algorithm
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Step 5. Step 1%-E] Step 4ol 2|3} 23 RE 4Rz 340 cf-$3te rowst columz& AA
stz AWg A®V2 Wi qc)

Step 6. THY matrix A™? * g o)® stop Btz 23] o kk+1E B} Step 12 Folzith.
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Fig. 5 HMain menu for cutter selection

Pig. 6 Pace milling cutter
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Operation Name : Face Milling

Tool Group ( ID code ) : 1
027 038 042 045 046 047 056 076
104 108 111 123 124

No. of Tools : 15

Operation Name : Double Side Milling
Tool Group ( ID code ) : 2

016 033 040 045 058 063 076 077
No. of Tools : 10

Operation Name : Shell End Milling
Tool Group ( ID code ) : 3
Ogg 042 047 056 070 078 083 104
1
No. of Tools : 11

Operation Name : T-Slotmg
Tool Group { ID code ) : 4

009 017 036 040 044 063 078 079
No. of Tools : 8

078 083

078 089

106 107
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ojrf UIE L FTER F7A JY( tool set )olzt 3t o] F7 Y
g0 LaiEolo} YTKSE).

#AH 3 ( tool )&E2
JZo] 8% = & J1Ao WA Eojo} g},

siE A ol 2oy 3TE
FEH AR ( tool magazine )2 R & X2} 3=

< 2 71A7%

a8 249 ZAE A7 AHAEA ALAA olof thgts F1Y YL vehd A

olm o] 7zte} FF HUYL 7 7iA FFeiA A wstA Heh

Machine Name @ MC-1

Tool Groups 1 3

Magazine Capa. : 43

No. of Tools : 19 ( 19/26 )

Tool Set

027 033 038 042 045 046 047 056 070
078 083 104 106 107 108 111 123 124
Machine Name '@ MC-2

Tool Groups 12 4

Magazine Capa. : 43

No. of Tools : 14 ( 14/18 )}

Tool Set

009 016 017 036 040 044 045 058 063 076
077 078 079 089

076

Fig. 8 33 AH #A0of 9% Tool Seto] AN

T HBE T AY( tool set Jo| FIoANY Vg APt thgH ZE Aol 93

372 & &olA Hrh
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1) AAFFe A2 B9 2U( operation )& %% 4 cth
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3) ot 7 T B3I A8 Fae BA( cluster analysis )WHo] 188 4 glth
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