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공정 계획

口설계와 제조의 가교(Bridge)

Design
□ Geometry
口 Function
□ Cost
□ etc.

Process Planning
□ Interpret design
□ Identify machining feature
□ Select process, machine, etc.
□ and so on

SUNG KYUN KWAN Univ헝0ty, Manu^cturing Systems Latwratory Prof. Dr.-Ing. Mujin KANG

설계와 공정계획의 연계 조건

Design Process Planning
□ Geometry
□ Function
□ Cost
□ etc.

□ Interpret design
□ Recognize feature
□ Select processes
□ Determine m/c, tools
□ etc.

SUNG KYUN KWAN Universtty, Manicuring Systems Laboratory Prof. Dr. -Ing. Mujin KANG
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설계/공정계획 연계시 문제점

SUNG KYUN KWAN University, Manufacturing Systems Labora&xy Prof. Dr.-Ing. MujinKANG
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제품 정보 모델 표준 ・ STEP

□ STandard for the Exchange of Product model 
data

□Geometry + Feature + other Manufacturing 
Information

(a) direct traiEkttor (b) neutral intennKiiaCe format

SUNG KYUN KWAN University, Manuf^cWnng Systems Laboratory Prof. Dr.-Ing. Mujin KANG

STEP AP 203

SUNG KYUN KWAN University, Manu^cturing Systems Laboratory Prof. Dr.-Ing. Mujin KANG
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STEP AP 224

□ Mechanical product 
definition for process

SUNG KYUN KWAN University, Manufacturing Systems labc»-atory Prof. Dr.-Ing. Mujin KANG

Machining Feature

□Representation of geometry in 
manufacturing terms
(ex.) hole, pocket, slot, step, etc.
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Tolerance Information

□Dimensional tolerance 
□S니rface roughness 
□Geometric tolerance

(ex.) straightness, parallelism, roundness, etc.

Dimensional Tolerance

SUNG KYUN KWAN University, MamrfKturing Systems Laboratory Prof. Dr.-Ing. Mujin KANG

설계 -공정계획 연계 흐름도

SUNG KYUN KWAN UntvEty, Manufacturing Systems Laboratory Prof. Dr.-Ing. Mujin KANG
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STEP 203 해 독

Paras이id 변환

SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prof. Dr.-Ing. Mujin KANG
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공차 처리

□Assign tolerance information to geometric entity

(Ex.) Linear Dimensional Tolerance

Topo. Entity 
Select Entity. Typdedef struct { 

Origin Entity; 
Origin Entity ID; 
Target Entity; 
Target Entity ID; 
Dimension; 
Plus Tolerance; 
Minus Tolerance; 
}

SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prof. Dr. -Ing. Mujin KANG

가공 특징 형상 인식

IF2(Integrated Incremental Feature Finder)

(c) Recognized slot

SUNG KYUN KWAN University, Manu&turing Systnns Laboratory Pet. Dr.-Ing. Mujin KANG
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개발 시스템 환경

• Windows NT v.4.0
• Visual C++ v.6.0
• STEP To이s v.7.0
• Parasolid v.11.0

Supplementary System

SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prvf. Dr.-Ing. Mujin KANG

-539-



적용 사례 （AP203 해독）

HLE_DESCR1FTION(
^description ,/("),
/• implwnentationjevel */'2;
>7, -

FILE_NAME(
/• name ,/'tbesis_partl,,
I* timestamp •/'1999-05-28T08:25  35-K)9:0(r,
/•aulhw-'/C),
I* organization •/("),
/• preprocesaor_veriion •/ 'ST-DEVELOPER vl.5', 
/• origiMting_system •/"EDS - UNIGRAPHICS 140
/• MithonMlion •/

Part modeling in the UniGraphics

3680 « AXIS2_IXACEMENT 3DC#3650*3660,#3670);
#3690 « PLANEC,#368O);
#3700 «= ADVANC03 FACEC.(#358O,#364O),#369(),.T.);
#3710 = ORIENTED HX}EC,*.*,*B10,.T);
#3720 = ORIENTED EDGEC,,.*,*U21O,.T.)>
#3730 =財IENTED EDGE(”,
#3740-ORIENTED EDGE(",•，七#I261F.);
#3750 = EDGE LO&C037IO"72O*37W3740));
#3760 = FACE_BOUNDC^3750,.T);
#3770 = CARTESIAN POJNTC^70.,20.,0.));
#3780 = INRECTK別("시 ,0.,0.));
#3790 비기 RECTK)N(“，(0.,0.,J.));
#3800 = AXIS2 M.ACEMENT 3以”,#"70,#37&尚3790),
«8IO*PLANE(B.#3800);

STEP AP203 Physical file

SUNG KYUN KWAN Univer^ty, Manufecturing Systems Laboratory Prof. De.-Ing. Mujin KMG

적용 사례 （STEP/Paras이id 변환）

/• preprocc««or version V*sr-£«VELOPERvi.51, 
I* origimt««_syslcm '/■EDS-UNIGRAHJICS 140. 
/•author iMtionV);

3680 = AX1S2 PLACEMQJT 3D(",#3650*3660*367Q);
#3690-PLANET,#3680);
*3700 m ADVANCED FACEG(#358O,#364O)*369O,.T.);
«710-ORIENTED EDGEC.,,•,#!JJO..T.);
#3720 = ORIENTED EDGE(",,1*.#i2IO..T.)；

#3730-ORIENTED EDGEC,,,*,#i060..T.);
#3740 = ORIENTED_EDGEC,,,',#1260,F);
*3750 = EDGE LOOF>C,(#37iO,*3720,#3730,#3740));
#3760 = FACE_BOUNDC.*3750„T-);
*3770 = CARTESIAN P01NTC,(TO.,20.,0.));
*3780 -DIRECTI(»4C,(1,0 ,0.));
#3790 - DIRECTI(»4C,(0.,0.,-i.));
#3800 - AXIS2_PLACEMENT_3DCJI377O,#3780,#3790);
*3810 = PLANE(M,#38OO);

STEP AP203 Physical file

Kh-ku wiiu imm：
UtfLD MZE-». 
■fAlTX

TM：'nwM»fTBLt«i»<>y«i'i I iTuiinwimnacH iwu» imomu
I titaatu ~

m waoa.i-i
•a ii7H7i«Taiana.MMMlwasiMa.Mai*iiai ira»vt«*n 
i«rutun»«i iuai»axir7Ti
m 11 Tranu?

Mini 17*»«54«ri»51<l B3J »«••*■(» II B 57

”e ” ” u I” ・"“ a mui>«Mi mt w i“，，

Prof. Dr. -Ing. Mujin KANG
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적용 사례 （Pa「as이id 확인）

SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prof. Dr.-Ing. Mujin KANG

적용사례 （공차 처리）

SUNG KYUN KWAN University, Manufacturing Systems Laboratory PM Dr. -Ing. Mujin KANG
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적용 사례 （AP204 생성）

O° o

WI^MKASURB WITH UNIT(PAIlAmTER VALU£(&W999999 
tnwnsM)； * -
M15-9UH ASPECT(S4»i«..F.); 
Mu-numvcr dihnition shape(*$)； 
WI7«PRO»RTY MnNiTION_REPItKSBNTATlON(iMlM8l8)； 
1關 HmgrEkTI 여«偽(#7就$);

W19-GBOMBTRlCLTOLEKANCKM2«,'S4r^htaen'>«21)；
N«»HMBASUkK WITH UN1T(PARAMBTBR_VALUE(0.00999999 
»7764«2S«),S)；
Mni-5HAPB ASPKCT(M3n22,.r.)； 
M2>MtOIHICT_DEFINrnm(^SHAPKS4.S); 
K23HMUWERTY DKRNITION REPRB$BNTATION(M22J«24); 
M24-MHtBSENTATKmCSX«S27XS);
M25-GIOMZTRIC TOLlJUNCS(#«26,,CyJi»Mirk-tt>'^S27);
M2S-MBASURE WITH_UNIT(FARAM£TER VALUE(A0l999999
MS2M52XS)； ~
*82?-SHAPE_ASrECr(S,S>S2S,.r.); 
mWR어〉UCT DERNITION SUFE<S,S,S)； 
M29-PR(WUtTV DKRNITION RBFRESENTATION(M»^830);
Ma^RKPRBSENfATIOFidX**^)； 
i«>l-CKOMETRIC_TOLEIUN<X(MU2,>CircHfarity',M3J); 
M32-MBASURE WITH UN1T(PARAMKTER VALUE(0.05MMnM 
•745W1XS);
«3>SHAPE_ASPICT(M^ftMl.F.);
KH-PRODUCT DEHNITION SHAFTS,1,$)； 
M35-PROPERTY DKHN1TION REPRESENTATION(K34J«M); 
#83«-REPRESENTATIW(SX*MixSk 
M37-PLUS MINUS TOLBRANCE<M3MM1);
#W»TOLERANdR시«粼縄功*。);________________________

STEP AP224 Physical File

Prof. Dr.-Ing. Mujin KANG
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' —” ...... .. . ............ )

SUNG KYUN KWW University, Manufacturing Systems Laboratory Prof. Dr.-Ing. Mujin KANG

적용 사례 （AP204 해독）

SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prof. Dr.-Ing. Mujin KANG
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결론

□Representing tolerance information 
together with feature and geometry 
information in neutral format (using 
STEP AP 203 and AP 224)

□Preprocessor of a CAPP System
□System-independent Interfacing of CAD 

and CAPP

SUNG KYUN KWAN University, Manufacturing Systems Uboratory Prof. Dr.-lng. Mujin KANG

향후과제

□Covering complete set of manufacturing 
features

□Incorporating more efficient feat니re 
recognizer

□Processing manufacturing information
in STEP model

SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prof. Dr. -Ing. Mujin KANG
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