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ABSTRACT

Grinding is considered as a very effective machining technology to attain high production

rates and a good surface quality of hard and brittle components. However, the grinding
operations still needs the skill and the experience of an operator because of a lack of scientific
This is the reason why grinding operations are not

Recent development

knowledge and engineering principles.
completely integrated in CIMS (Computer Integrated Manufacturing System).
focus on expert system which deals with domain specific knowledge in order to solve this
problem, Firstly, in this study, a basic strategy to develop the grinding knowledge-base for
grinding is discussed. Next, the architecture of knowledge-base and management of the grinding
knowlege-base (GKB) is described.
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Table 1 Comparision of AHP Characteristic with respect to Wheel

Grain Grain Size Grade Structure Bond Weight
Grain 1 1/3 1/2 1/2 1 0.11
Grain Size 3 1 1 2 3 0.31
Grade 1/2 1/2 1 1 3 0.26
Structure 2 1/2 1 1 2 0.17
Bond 1 1/3 1/2 1/2 1 0.15
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Table 2 An Example of Fuzzy Production System
based on Rules

Table 3 LISP Program When Establish the Wheel
Depth of Cut

(defrule (id_wospeed-1 rule2-3)
(frame (working_frame ? (grinding_type cylindrical)
(workpiece tool_steel) )
(frame (roughness ? (mirror 7alfal)
(ultra_precision ?alfa2) ( precision ?alfa3) (medium 7alfad)
(rough ?alfa5)))
-
(call (write_figure_data "/data_idwospeed"
0.050.00.04 0.0 0.09 7alfal))
(call (write_figure_data "/data_idwospeed”
0.1250.0 0.04 0.08 0.17 7alfa2))
(call (write_[igure_data "/data_idwospeed"
0.150.00.04 0.11 0.19 7alfa3))
(call (write_figure_data "/data_idwospecd”
0.217 0.0 0.05 0.167 0.268 ?alfa4))
(call (write_figurc_data "/data_idwospeed”
0.29 0.0 0.04 0.21 0.33 ?alfa5))
(halt)

(defrule (id_wospeed-result)
(defrule (id_wospeed-result rlel)
(not (frame (selcct_grinding_conditdon-R ?

(workpicce_speed[m/s] 7)) )

-

(bind ?1d_wospeed (get_answer001 "/daa/idwospeed”

2.0 0.0))

(call (delete-file "/data/idwospeed") )

(call (erase_lunction) )

(bind ?msg (rule_addstring "optimum_workpiece_speed
(m/s]_is" 7id_wospeed "))

(call (display_result (list " " """ " Imsg ) ))
(call (setq id_wospeed 7id_wospeed) )
(halr)

(2 A2adolA Hg LISPY 2Ad ABEHE
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send e

(send B T g Methodd Message)
e))
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Table 29 71&2]4] Wo]29] #HA] glolele] we} 4]
(I~6) o AdEAd gale] AF A4z 439

2 e e
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(defun  determine the depth of cut[um/rev] ()
(kdialog message "let determine the depth of cut™)
(let O
(loop
(cond ((get-instance 'grinding condition-REF)
(kdialog_message "list the depth of cut from GKB"
" select the number
(if it isn't subsisted, reservation, input NIL) ")
(setq gr_wheelfeed (input_ans
(list-menu-and-select (get-all-instanec-variable
'grinding condition-REF 'depth of cut[pim/rev] ) )))
(cond ((not (equal gr_wheelfeed 'NIL )) (retumn
gr wheelfeed }) )) )
(kdialog_message
“let determine the depth of cuifpm/rev]” )
(run-ruleset "id_wh{eed_rule)
(setq gr_wheellfced (input_ans gr_wheelfeed))
(return  gr_wheelfeed )
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Table 4 Implementation Results Established from
the Grinding Knowledge-base (GKB)

A. C.ammon Con(hrmnr at the SLI{m"-up

-

(mn(]lng l)pl: (,_)Im(lnml plunge cut; W orkpicce: cx’UI" B
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B. Changed Conditions from 1/(1(,' Setling-up )
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C. Obrained Resulis from Reasoning I'rocess

-------------- () m g i3] = o o= (D
Graln A A W A
Cralnsire 60 46 46
Grade K L 1.

Bond v N v
Structure M2 bz M2
Wheel veloelty(m/s) 32 3z 32
Warkplece velnely(m/s) 0.15 0.15 0.15
Depth of cut(jimvrey) 15 7 6.2
Dressing depth of cut(jm) 20 13 23
Dressing lead(mnvrev) 0.20 023 0.3
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