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Development of Expert System for Optimal Condition of
Automatic Die Polishing

Doo-Chan Lee*, Hae-Do Jecng**, Jung-Hwan Ahn**, Takashi Miyoshi***

ABSTRACT

Generally, die polishing process occupies about 30~50% of the whole die manufacturing time. However,
die polishing has not been automated yet, since it needs a great deal of experience and skill. This study
aims at development of an expert system for die polishing which gives such optimal parameters as tool and
polishing conditions. Through experiments, polishing characteristics such as surface roughness, stock
removal and scratch were analyzed quantitatively for each polishing tool, and a knowledge base for the
expert system was established. Evaluation tests show that the developed system works well to suggest the
optimal polishing conditions and it is very promising.

Key Words : knowledge base(A12#|]2:), expert system(H-&7}A| 28), polishing characteristics{(@vFEA),
optimal polishing condition(3 2 Qrlz4)
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Fig. 1 Construction of attachment for automatic polishing
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Table 1 Specification of experimental equipments

Instrument Model
Machine Machining Center, ACE-V30 [DAEWOO!
CBN wheel : #100, #200, #400, #600 [EWHA]
polishing tool {« Embossed polishing sheet :
#100, #200. #400. #600 [NAGASE]
workpiece Die steel, STD11
Measurements Surface roughness tester, Surfcom 200B
[TOKYO SEIMITSU]
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Fig. 4 Workpiece configuration and polishing method

Table 2 Experimental conditions in automatic polishing

CBN wheel Polishing sheet
Rotafional speed of 900, 1500 1pm 900, 1500 rpm
Feed rate 300 mm/min 300 mm/min
Number of polishing times | 6~48 20~160
Normal polishing force 20N 20N
Traversing pitch 1.0 mmy/stroke 0.25 mm/stroke
Polishing direction Orthogonal  polishing to cutting direction
Polishing coolant Scluble type, Qil Sincool 2% dilution
2.3 AEZn % OntEH ZHE
B Ad7ME 24PE0E Fig. 5o vebd uig} 2
ol FAAHZEALIl Ra, AN 274219 Hj” ol
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Fig. 5 Discriptions of surface roughness, removal depth and
maximum profile valley depth
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Fig. 6 Polishing properties of polishing sheet #100 according
to polishing condition
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Fig. 7 Polishing properties of CBN wheel #100 according to
polishing condition
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Table 3 Processes estimated by expert system
Ist tool 2nd tool 3rd tool 4th tool Total No. |
CBN #100 | CBN #200 | Sheet #200 | Sheet #800 !
Process 1 | P =3 P=3 P35 P=5 N=3 |
N=1l N=9 N-10 N-5 :
CBN #100 | CBN #400 | Sheet #200 | Sheet #00 !
Process 2 | P =3 P-3 P-5 P=5 N=37
N=11 N =12 N-=9 N:=§
CBN #100 | Sheet #100 | Sheet #100 | Sheet #00
Process 3 | P -3 P-=5 P=5 P=5 N=6
N-11 N-=3 N-1 N-5
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Fig. 17 Resolutions estimated by expert system
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Fig. 18 Comparision of experimental result with inferential result
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