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Development of Expert System for Optimal Condition of
Die and Mold Automatic Polishing
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ABTSRACT

The polishing tool unit is developed which can be attached on the machining center and automatic
polishing system for die and mold is also established. So, experiments are carried out under the several
polishing conditions. The polishing properties of automatic polishing operation such as surface roughness,
stock removal and maximum profie valley depth are obtained and analyzed quantitatively for each
polishing tool. The purpose of this study is to construct an expert system for optimal condition of die
and mold automatic polishing using the knowledge base that is obtained in the polishing experiments
and, to verify the feasibility of the expert system through the experiments. Using this expert system,
unskilled operators will be able to obtain the knowledge and experience of an expert.
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Fig.4 Workpiece configuration and polishing method
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Table 1 Experimental conditions in automatic
polishing
CBN wheel | Lolishing
sheet
Rotational  speed 500
of polishing tool 1500 rpm G
Feed rate 300mm/min 200mm/min
Number of .
polishingtimes 10~80 20~160
Normal polishing 90N 20 N
force
Traversing pitch | 0.5mm/stroke | 0.25mm/stroke
L. . . Orthogonal  polishing to
Polishing direction cutting direction
Polishing liquid OS lubricant

3 N #igsts

@dge] gt ojg 2L

43

A ARRF detzE Table 13 Zr}.

23 4¥F% L AEH PE
Fig.5~Fig.6<2 HrlAIE#1000] sty dAnp3ls
EWALY, AALlY BAE Uit EHA
e A¢gsHoz ARHD gon, AAQE
F Ados A Jbssth 9714 AnEge



Fe WAL AR o Az A, B3, 2
Age NA%, T7I FEE, dvide F 5 8l
3. @utee] YT 29 AAF] UF ol J4A
Az ogEe vd 4 Aw, dAvkEg Fa)
& A, A% kg dgEEe prE A
Aol §gl ARY Jlelsts AnkiR A% FE
dulgon dntrgc] A Fobanh @714 34
pob o44E, ARtdSE FRYoR AFY 4
Ax AolLIAde] dvisetiets £9¥ & 3

¥

.

L
P=-sN
d71AM, F @ olgdx, S 2BEIHSF, N dwt

g0t}

Fig. 7~Fig.8& o Antsieisietst g9AH7] %
AAZo ) BAE UEPd a#Zolth weA, Y
& Gdg At 47U FEEF Eola o] ¥
Azt B W5E Fold ArAE U 15
7 th

AAzZol % AFAststelu et #AL 2749 3
dem ZANA F Qom, 1 ZFYPAM EUA
47le AATEe) ALZY F 0%FES AL
2, o) W JADFeuieipet £ARS. FHA
JEAL7) ek Arvtneeepe] #AE ohed ol
Q&g o gATS Sl

R.=(R,~Ro)xe ""P+R,

714 R. @ FAAAEAL/ (), R, + B7HEH
A7 (m), Re © AFFAARTALZ (m), a2 AR
%44, P A% @ntsteu el ok

AAZ e FYsA 2AALF ek

H= bxP  (P<Po)
= byxP+C (P=Pc)

weld, 7 dutgre BEANEA x/AASE
1, Ad7145 o, AZFHAAITALY] Red &
7 el o] &S Helguel 2z A Erh

3 XSt HHzAME HEIIA[A=HN Y

31 Ty 718 Al

Y AukAgoA HArbsHd EAste EUAE
71, & Y(scratch)& AAS7] AsMs 98 dvks

g #AF oz HEHdE, & ASde s+
A=7E e AFE AFse wste FUAH
S2Y W74 AR JEIF ¥ Ao wasy
AntH4 g wEdrh wmebA, drkRde A4
W, Fig. 9914 <} Zo] oje] dnpg7o FJEVY
A A3t FED Agstn, HA® 1 THY ¥

-521-

54
_ #100
g g [Polishing Condition
: 1o «  S900 F300
§ i
g,
o * )
g - . T .
.
_________________ 9. 2
100

50
Number of polishing times N

Fig.5 Difference of polishing properites

= Sheet

8
1

F300 S1500 ™

-]
I
L2

3
e

Raomoval depth Hyfm]

#100 T

£ '&)
MNumber of polishing tmes N
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Fig. 9 Process of surface roughness
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Fig. 10 Relation of removal depth and maximum profile
valley depth
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Fig. 11 Structure of expert system
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Table 2 Resolutions estimated hy expert system

T AR | "AF Ra | Rv |P(F/S)
CBN | #100 9 1.82 44 1/3
1 CBN | #200 6 084 | 221 1/3
Sheet | #200 9 040 | 1.57 1/5
Sheet | #800 9 03 | 1.14 1/5
CBN | #100 9 1.82 44 1/3
2 CBN | #400 10 0.78 1.83 1/3
Sheet | #200 9 039 | 1.57 1/5
Sheet | #3800 8 034 | 114 | 15
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