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Design of Grinding Database Based on the Frame Model

2 A" o AT P 33"
G.H. KIM", JK. LEE® and H.G. KIM"

Abstract
Grinding has difficulty in satisfying the qualitative knowledge based on the
skilled expert as well as quantitative data for all user. Design of grinding
database 1s based on the frame-based model for utilizing the empirical and
qualitative knowledge.
In this paper, strategy
frame-based model, which is strongly dependent upon experience and intuition,

basic to develop the grinding database by

is described. Design of grinding database i1s based on the frame-based model
for utilizing the ambiguous knowledge and inference is accomplised by the

object-oriented paradigm system.

Key Words: Grinding Operations, Frame-based Model, Manufacturing
Automation, Grinding Database, Object-Oriented Paradigm System
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Fig.1 Database for the Grinding Wheel
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Fig.2 Role of Interacting on Frame-based Model
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Grinding Type - REF
AV Machine NIL
Uity NIL
Type NIL
: M Grinding Type -> Determine Grindiag Type
Delete Temporary Frame Vanable
-> Delete Temporary Frame Variable for Grinding Type
Make AODB Frame -> Make AODB Frame for Grinding Type
Make Temporary -> Make Temporary for Grinding Type
Change AODB Frame -> Change AODB Frame for Grinding Type
Change Temporary -> Change Temporary for Grinding Type
Change Temporary -oaly
-> Change Temparary for Grinding Type-only
Edit AODB -> Edit AODB for Grinding Type
Edit GKB -> Edit GKB for Grindiog Type
Refer AODB -> Refer AODB for Grinding Type
Refer GKB -> Refer GKB for Grinding Type
Save GKB -> Save GKB for Grinding Type
:IM Machine Determine Grinding Machine

Super-Sub Relationship

Cylindrical Plunge Grinding - REF

:Class  Grinding Type-REF

1V Type Cylindrical Plunge Grinding
Ulility  Fine Grinding for Hardeoed Meterial
Machine HI-GLOSS

Fig.4 Accumulated Data for Grinding Tvpe
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Grinding Mackine - REF
:M Determine Grinding Machine -> Determine Grinding Machioe
Delete Temparary Frame Variable

-> Delote Temporary Frame Variabic for Grinding Type
Make AODB Frame -> Make AODB Frame {or Grinding Type
Make Temporary -> Make Temporary for Grindiag Type
Change AODB Frame -> Change AODB Frame for Grinding Type
Change Temporary -> Change Temporary for Grinding Type
Change Temporary -oaly
-> Change Temparery for Grinding Type-ooly
Edit AODB -> Edit AODB for Grinding Type
Edn GKB -> Edit GKB for Grinding Type
Refer AODB -> Refer AODB for Grindieg Type
Refer GKB -> Refer GKB for Grinding Type
Save GKB -> Save GKB for Griuding Type

' Super-Sub Relationship

HIGLOSS

:Super Machine HI-GLOSS
. Swing Size(mm) 250
Ceoter(mm) NIL [max 450 min NIL)
Exiernal Diactre NIL [max 150 mia NIL]
Weight Uility(kg) NIL [max50  mia NIL)
Extornal Diametre for Whoet NIL [max 405 miaNIL]
internal Diamotre for Wheel 203.2
‘Whoel Width 38 (max 75 min 30)
Revolution of WheelRPM) 1500
‘Wheel Velocity(m/r) NIL {max 33.33 min NIL]
Food Leagth of Wheel(nun) NIL [mex 125 min NIL]
Turning Aagla(degree) NIL [max 30 min -30]
Feed for tsble(mam) NIL (max $80 mis NIL]
Treverse Spood(m/min) NIL {max 4 min 0.3)
Tapes Hole for Spindle  MING3
Spindle Diamete(mm) 20
Revolving of Spindle(RPM) NIL
60Hz {65 155 260 355}
S0Hz [SS 130 215 295}
Taper Hole for Tail Swock  MINGI
Tail Stock Diametre(mm) 20
Feed of Tail Stock(mm) NIL (max 25 mic NIL}
Power Capacity(kW) 3.7
Power of Workpiece(kW) 0.4
Utility of Coolant Tank(l) 80

: M Determine Revolution of Whoel(RPM)
-> Determine Revolution of Wheel(RPM) to HI-GLOSS
Determine Revolution of Spisdle{(RPM)
-> Determine Revolution of Spindie(RPM) to HI-GLOSS

Fig.5 Accumulated Data for Grinding Machine

Grinding Result-REF
+ M Delete Temporary Frame Variable Delete Tomporary Frame Varisble

Calaulate Surface Roughaess(Rooax, pm)  Calaulate Surface Roughness(Rmax, jum)
Calculatc Matetial removal Rate(mee* 3nmes)  Calculate Material Removal Rato(muz*3/mmes)
Change Grinding Power(kW)  Change Geinding Power(kW)

Change Surface Rougheess(Rmaz, um) Change Surface Roughness(Rmax, jum)

Chaoge Material removal Rate{mmr*3mmes)  Change Material romoval Rate(mm* Mmmes)
Pro-estimale Grinding Power(kW)  Pre-estimate Grinding Power(kW)

Pre. Suface um) P Surfacs wm)
Determine Grinding Result frame

Make AODB Frame  Make AODB Frame

Make Temporary Frame  Make Temparary Frame

Change AODB Frame  Chaage AODB Prame

Change Temporwy Frame  Change Temporary Frame

Change Temporwry Frame-oaly ~ Change Tesmporary Frame-only

Edit AODB

BEdit GKB Edit GKB

Refer AODB  Refer AODB

Refer GKB  Refer GKB

Save in AODB Save in AODB

Fig.7 Accumulated Data for Grinding Result

Dressing Condition - REF
M Determine Dreasiag Cosditson Frame  Determuae Dresning Cosdibon Frame

Delete Temporary Frame Varisble -> Delete Temporary Frame Vanabe fos Deeasing Condition
Make AODB Franw: -> Make AODB Frame for Dressiog Condison
Make Tempocary -> Make Tenporary fos Dressiag Condition
Cliange AODB Frane -> Chiaage AODR Frame for Dreasing Condiion
Change Temporary -> Change Tetaporary for Dressing Condinon
Chaage Temporary -only -> Change Tetnporury for Dreasing Condwion -caily
Fdu AODB -> Fidt AODB (o Dressing Conditson
Fax GKB -> Cdit GKB for Dressing Condition
Refer AODB -> Refer AODB for Dresting Conditron
Refer GKB -> Refer GKB for Dressing Condiuon
Save GKB -> Save GKB for Dressing Coadrion

Super-Sub Relasionship

Dressing Condition of Single Point Diamond Dresser- REF

Super Dressing Condition-REF
V Dresscr Sot  Single Poset Duamond Dresser

Edge Angie(degroc) 15 [max 20 mn 10]

Dresning Depth of Out(um/pass)  NIL {max 20]

Wheel Veloaty at Dressing(mvs)  NIL (max 30 min 23]

Traverse Velocity of Dressing(ms)  NIL {max 5 mas 1]

‘M Deiernuac Edge Angle(degree) Determine Edge Angle(degree) for Dresming

Detarmine Dressing Depth of Qui(uum/pass) Detcrmine Dressing Depth of Cut(yumipass) for Dressing
Deotermise Wheel Velocty s Dressing(mis) Desermine Wheel Velocity s Dressing(m/s) for Dressing
Detamune Traverse Velocity at Drussing(nvs) Determuse Traverse Velocity @ Dressing(mvs) for Dressiag
Change Edge Angle(degroe) Determine Edge Angle(degree) for Dreasing
Change Dressing Depth of Qutgum/pass) Dreasing Depth of Qurguavpass) for Dressing
Chaoge Whee! Velocity sl Dressing(nvs) Wheel Vetocity at Dreasing(m/s) foc Dressing
Change Traverse Velocity st Dresving(ovs) Traverse Velocity st Dressing(m/s) fo Dressing
Delete Temporary Frame Vanable -> Delese Temporry Frame Variable for Dressing Coaditioo
Make AODB Frame -> Make AODB Frame foc Dressing Coodition
Make Temporary -> Make Temporury fox Dressing Condition
Change AODB Frame -> Change AODB Frame fox Dressiog Condition
Chasge Temponwy -> Chaage Temporary for Dreasing Condition
Change Temppary -culy -> Change Temporary for Dreasing Condition -oaly
Edit AODB -> Edit AODB for Dressing Condition
Refer AODB -> Refer AODB far Dressing Coodition
Save AODB.> Save AODB for Dressing Couditton

Fig.6 Accumulated Data for Dressing Condition

(defun determine_the_grinding_wheel ()
(erase_function)
(setq wheel (system:string-append grain (format nil
" 2 a" grain_size) grade structurc hond))
(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
(list “grinding type g-method 1)
(st “workpiece-dat
(list "workpiece mat)
(list "heat-treatment hcat))
) )
((not (equal grain_size 'nil})
(return grain_size))) )

(cond

)
(kdialog_message “determine the rule-base”)
(run-ruleset 'grain_size rule)
(setq grain_size (input_ans grain_size))
(return grain_size)
)
)

Fig.8 A Part of LISP Program for
Selecting Grain Size
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Kind of

C:
Kind of Workpiece _|

327~ ~=

~| rd
rr_—!':3.3 IGrinding Rcsuu—DATI -

Dept of Cut

Kind of Workpiece = S45C

RESULTS : Instance 3-1 3.4

I 1 =
:—p T L;z Classification of 13
3= T~ Surface Roughness || I~ ~ Workpiece |
Grinding Power 2-3 | Kind of Workpiece 2
— 22 Heat treatment -1

TARKET: Searching the Instance Frame of the Grinding Condition -DAT

Constraints : Classification of Workpiece = Carbon Steel

Heat Treatment = Normalizing
Constraint : Roughness = (1.50.00.2 1.3 1.7 1.0)

Instance 1-1

Instance 2-1 2-2

Fig.9 Procedural Diagram at the Establishment of
Grinding Conditions by Frame Model

Crinding Actual Operation Database

i ROLE SETS 0
| 14-wntend-rule

Fig.10 Flow Diagrm for a Reasoning Process
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