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Design of Grinding Database by Taking Frame-Based Model

Gunhoi KIM*

ABSTRACT

Grinding operation has difficulty in satisfying the qualitative knowledge based on the skilful expert as
well as the quantitative data for all user. Design of grinding database based on the frame-based model is
more effective method for utilizing the empirical and qualitative knowledge.

In this paper, basic strategy to develop the grinding database by taking frame-based model, which is
strongly dependent upon experience and intuition, is described. Grinding database based on the frame-
cased model for designing the interaction and inference among the slots is accomplised by the object-ori-
:nted paradigm system.

Xey Words : Grinding Operations(@417+2), Frame-based Model( 3819 29), Grinding Database(@4gjo]Eltjo] A),
Automation Manufacturing Systems(AH5- 44t 29), Object-Oriented Paradigm System(Z2 A g8 A ~¢])
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Grinding Type - REF
lastance Variable

Grinding Machine NIL

Ukility NIL

Grinding Type ~ NIL

Matdod  Grinding Type -> Determine Grinding Type
Tempoewy Frame Vecisble -> Delete Temporary
Frame Varisble for Grinding Type
Make DBAO Frame -> Make DBAO Frame for Grinding Type
Change DBAO Frame -> Chasge DBAO Frame for Grinding Type
Temporary Frame -> Change Temporary for Grinding Type-oaly
Edit DBAO -> Edit DBAO for Grinding Type
Edit KBG -> Edit KBG for Grinding Type
Refer DBAQ -> Reer DBAO for Grinding Type
Refer KBG -> Refer KBG for Griading Type

KBG -> A late KBG for Grinding Type

dnstance Metbod Deveemine Grinding Machine

A 1

Syper-Sub Relatiauship

Cytindrical Plusge Griadiag - REF

: € Grinding Type REF
: ¥ Type Cylindrical Plunge Geinding

Utility Fine Grinding for Hardened Material
Machine HI-GLOSS

Capacity Ram Spm

I'ig. 4 Knowledge Representation of Grinding Type by Tak-
ing Frame-based Model

- Metbod Grinding ine -> Dy ine Grinding
Temporary Frame Varisbie -> Delste Temparsry Frame Vuciable
for Grinding Type

Make DBAO Frame -> Make DBAO Frame for Grinding Type

Make Temporary Frame -> Make Temporary Frame for Grinding Type
Change DBAO Frame -> Change DBAO Frame for Grinding Type
Edit DBAO -> Editing DBAO for Geinding Type

Edit KBG -> Edit KBG for Grinding Type

A KBG->A iate KBG for Geindiag Type

Syper-Sub Reletionship
HI-GLASS

- lanaace Vaciable
Maximum Swing Size(mm) 250
Cepire(mm) NIL [max 450 minNIL]
Externat Diametre for Wheel NIL [max 405 mia NIL]
Internal Dismetre for Wheel max2032
Wheel Width 38 {max 75 mia 30)
Wheel Velocity(m/s) NIL [max 33.33 min NIL]
Feed fortable(mm) NIL [max 580 min NIL)
Traverse Speeddm/min) NIL {max 4 min 0.3]
Rousion of Spiadie(rpm) NIL
60Hz [65 155 260 1S5}
50Hz [S5 130 215 295)
Feed of Tuil Stock(mm) NIL [max25 mia NIL}
Power Capacity(kW) NIL [msx3.7 min NIL]
Coolst Capacity(titers) NIL [max 80 minNIL}

Okamota

- Mebod
rpas of Wheel Spindle -> Determine cpm of Wheel Spindle
Wheel Velocity -> Determine the Wheel Velocity (m/s)

Fig. 5 Knowledge Representation of Grinding Machine by
Taking Frame-based Model
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Grisding Coadiios - REF
: Metbod

Grinding Coadisions -> Determine Grindisg Condition Frame
Temporary Frame Varishie -> Delate Temporary Frame Varishle foc
Grinding Conditions
Make DBAO -> Make DBAO Frame for Grinding Conditicas
Make KBG -> Make KBO Frame for Grinding Conditions
Change DBAO -> Change DBAO Frame for Grinding Conditicas
Change KBG -> Change KBO Frame for Grinding Conditions
Temporary Frame -> Change Temporsry Frame for Grinding Coadisions
Edit DBAO -> Bdit DBAO for Grinding Conditions
Edit KBG -> Edit KBO for Griading Coaditions
Refer DBAO -> Refer DBAO for Grinding Conditions
Refer KBG -> Refer KBO for Grinding Coaditions
A {ate DBAO -> A late DBAO of Grinding Conditioas

Syper-Sub Relatioastyp

Griediag Condivon for Chtindrical Plinge REF

< Syper Qlasy  Grindig Condinon-REF
- Varisdle
Grisding Method NILjCylisdrical Lngerzal Soeface]
Rostion of Whee! Spindie(rpm)  NiL.
Workpiece Velociky(mss) NIL [max 2.0)
Wheel Velocity(m/s) NIL {max 38 min 25}
Wheel Depth of Cut(pmirev) NIL [max SO ]

 Mathod
Rotation of Main Spindie ->
Detarnrine Rotation of Main Spindle(rpm) for Dressing
Workpiece Velociky(m#) ->
ine Warkpi i for Cytindrical Plunge

Whee] Velocity(m/s) ->
Determine Whee Veloity(m/s) for Cytindrical Plucge

Whecl Depth of Cuslpmirev) ->

Detarmine Whed Depth of Qupmirev) for Cylindrical Plunge
Workpiece Velociy(m) -»

Change Workpiece Velocity(m/s) for Cylindrical Piunge

Whee! Velocity(m/s) ->

Change Whesl Valocity(m/s) for Cylindrical Plunge

Whes! Depth of Cut(usvrev) ->

Change Whee! Depth of Cor(pmiev) for Cylindrical Pluage
Tenporary Frams Varishle ->

Delete Tentporary Frame Varisble for Cytindrical Plunge

DRAO and KRG -> Make DBAO and KBG for Cyfindrical Plusge
DBAO #1d KBG -> Change DBAO and XBG for Cylindrical Phuoge
DBAO and KBG -> Edit DBAO #and KBG for Cytindrical Plunge
DBAO and KBG -> Refer DBAO and KBG tor Cytiadrical Pluage
DBAO and KBG -> Accumulste DBAO and K BG for Cylindrical Plunge

Fig. 6 Knowledge Representation of Grinding Conditions by
Taking Frame-based Model

Grinding Resuls REF

- Medod  Temporary Frame Varisble -> Delete Tempocary Frame Variable
Grinding Power -> D ine Grinding Power(kW)
Surface Roughness -> Fit Maxil Surface R

R max , um)

Material Removal Rate -> Fit Material Removal Rates(mm*3/mmes)
Geinding Power -> Pre. Grinding Power(kW)
Surface Roughness -> Pre Surface R (Renax , )

Grinding Resuli Frame -> Determine Grinding Resu Frame
DBAO and KBG -> Make DBAO sad KBG of Frame
DBAO and KBG -> Change DBAO and KBG for Frame
Temporary Frame-only -> Change Tempocary Frame-only
DBAO and KBG -> Edit DBAO and KBG

DBAO and KBG -> Refer DBAO and XBG

DBAO and KBG -> Accumulsie in DBAO and KBG

Fig. 7 Knowledge Representation of Grinding Results by
Taking Frame-based Model
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d Rule-basedlME FE£TWE FRI} gle A5de
Default Value® &3stA €}, BAJA=]ojA AHEg

“send-function”d) 712% & oh&} g},
{If-part) — {Action) 1)
<Goal-part> — <Constraints-part> ( —<Action>) (2)

(defun determine_the_grinding_wheel ()
(erase_function) .
(setq wheel (system'string-append grain (format nil |
" 2 a" grain_size) grade structure bond)}
(defun detemine_the_grain-size (g-method mat heat)
(let O
(kdialog_message “determine the grain size"”)
{cond ({get-instance 'wheel-dat)
(kdialog_message3 "indicate the grinding
wheel in database”
"select the number{or NIL) ")
{setq grain_size (input_ans
(list-menu-and-select
{get-all-instance-database-variable
'wheel-dat 'grain-size
(list (list 'grindig type-data
(tist 'grinding type g-method ))
(list ‘workpiece-dat
(list "workpiece mat)
(list 'heat-treatment heat))
) )
{cond ((not (equal grain_size 'nil))
{return grain_size))) ))
(kdialog_message "determine the rule-base”)
{run-ruleset 'grain_size rule)
(setq grain_size (input_ans grain_size)}
{return grain_size)
)
)

Fig. 8 LISP Program for Selecting the Grain Size

112

o714, 4(1)& Forward Chaining®9 Z$o)x, 4
(2)¥ Backward Chaining®d) A28t}

4, Fig.9c 8 5d < o] &3 437 A &
B o] &3AE Y3 Y. F UserZ 8 872
Aol 4 =Y 1 Messaged] otet FFE o 2dE 3
2 SiotQ! FAEQ BF SlotI-1, ZRAES 5 Slot 12,
A Slot -3 Fol AR R, A2hite] AT T ALl
g A4 Slor2-2,2-3, 282 User2 #¢ 875+&
EEMEN B8 FRQ Slor2-10] BABT T8 Slor I-
1,1-2,1-3 2 Slot 2-1,2-2, 2-39) &) Q&) 255 & 94
7H8 279 AU, THE F4E, RE FEE F9
Slot Number 3-1, 3-2, 3-30] ol8iA g - #LREG. £§
Fig.10& amje] Al 28l9] 352 Yepdd),

Consraints : Classification of Workpiece = Cacbon Stesl
Kind of Workpiece = S45C
Heat Trestment = N izi

Constraint : Roughoess = (1.5 0.0 0.2 13 1.7 1.0)

RESULTS : Insance 3-1 32 3-3

Fig. 9 Procedural Diagram for the Grinding Condition by
Frame-based Knowledge
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Fig. 10 Filow Diagram for a Reasoning Process
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Select the Grinding Type
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