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Production Rules Based on the Rule-Based Model for Grinding
Trouble-shooting

Jaekyung Lee’, Gunhoi Kim", Jibok Song™

ABSTRACT

Cognition and control of grinding trouble occurring during the grinding process are classified into
a quantitative knowledge which depends on experimental data and qualitative knowledge which relies
on skilful engineers. Grinding operations include a large number of functional paramecters, since there
are several ways of coping with grinding trouble. One is the qualitative method which depends on
empirical knowledge utilizing the skilful experts from the workshop, the other is the quantitative
method which utilizes the experimental data obtained by sensor. But, they are all difficult to
accomplish from the grinding trouble-shooting system. The reason is that grinding troubles are not
easily controlled in the quantitative method, and therefore, trouble-shooting has mainly relied on the
knowledge of skilful engineers. Thus, therc is an important issue of how a grinding trouble-shooting
system can oc designed and what knowledge is utilized among the large amount of grinding trouble
information.

In this paper, basic strategy to develop the grinding database by taking rule-based model, which
is strongly depended upon experience and intuition, is described.
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Mechanical Engineer

Fig. 2 Strategy for the Grinding Trouble-shooting
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(defun Determination_Grainsize
(g_method mat heat)
(let O
(loop
(kdialog_message "Determine Grain Size”)
(cond ({get-instance 'Wheel-DAT)
(kdialog_message3 "Determine Grain
Size from Actual Grinding Data-base.”
"Select the Given Number(lold is NIL) ")
(setg grain_size (input_ans
(list-menu-and-select
(get-all-instance-database-variable
"Wheel-DAT 'Grainsize
(list (list 'Grinding_Type-DAT
(list 'Grinding_Type g-method))
(list “Workpiece_Kind-DAT (list
"Workpiece_Kind mat)
(list 'Heat_Treatment heat )}
(list 'Surface-DAT (list
'Surface_Grade surface) )
)N
(cond ((not (equal grainsize 'nil))
(return grainsize))) )
(kdialog_message3 “Determine Grain Size
from Grinding Knowledge-base.”)
(run-ruleset 'grainsize_rule)
(setq grainsize (input_ans grainsize))
(return grainsize)
))

)

Fig. 3 Determination of Grain Size Based on
Rule-based Model
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Fig. 4 Grinding Trouble Database by Rule-based
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(create kind of trouble (kind of trouble %))
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&
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#
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*

(bind 7x (modificstion (modification
2grinding_trouble) )
(bind 7message (rule_addstring "main cause
considered with trouble are™ 7x ™))
(call (display_result (list """~ Tmessage) ))
(call (print ' modification_of parameter,
"plesse, decrease a littie the wheel depth of
cut ot increase a lile the workplece
velocity at the first piace”))

Fig. 5 System Control Program for Grinding
Trouble-shooting
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Fig. 6 Conceptual Classification for Grinding Trouble-shooting System
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