o-BI2 World Conference 2002

STEP HEE S 0|28 NS4 A-H £
g & ot

2001. 2. 16

g2 d

.‘.;.,_‘_ SUNG YU KWATY Loy ; ™ Wnlm;n}m T

Manufacture

//@

Process Planning

GEIN,  SUNG KYUN KWAN University, Manufacturing Systems Laboratory

_531._




=23 H#
04 H 2 ’ZE2 b (Bridge)

Process Planning

0 Geometry O Interpret design

O Function O identify machining feature

0 Cost O Select process, machine, etc.
O ete. O and soon

.
ity, Manufactiing Systems Laboratory POt Dr.-Ing. Mugint KANG

Process Planning

QO Geometry Geometry Q Interpret design

Q Function Q Recognize feature

Q Cost Feature O Select processes

0 etc. Tolerance O Determine m/c, tools
| Q efe.

v)
Fen NG KVUN KWAN University, Maaufacturing Systems Laborstory Prol. Oy, -Ing, Mugin KANG
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/B3 & AN 2XHE

Automatic

. Neutral Interface
Incorporation of For

JTolerance Information Data Exchange

10, SUNG KYEN KWAN Uiversity, Manuiactuiog Sy t Y Prot. Dr.-Jg. M KANG

| A—

Automatic
Feature Recognition

Develop Tolerance Processor

T2, SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prof. Dr.-Ing. Mujin KANG
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NS d2 2& I& -STEP

OSTandard for the Exchange of Product model

data
OGeometry + Feature + other Manufacturing
Information
wdﬂﬁm mmmm
"“ ’-! SUNG KYUN KWAN University, Manufactuning Systems taboratory mnnmmml
0O Configuration -
controlled design  we  T.
O Mainly Brep e e b |—<4"" - == |
geometry
information s J P ..T[‘L"““""l [“""“‘"’ ]J

O Documentation of
design change and
its process

mnll .m-mly
wnhn' ll\np
m nhpe warface. iupe

ESES
[Fromeie]| [

]
Lab ¥ A Or.-In). Mufin KANG
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STEP AP 224

e |
3 Mechanicai product
definition for process
planning using machining 7 Manacturing
featu res Manufactiging ‘-‘“ l’m.els;‘f:&x:x:;num
03 Covering millingand | Dot —
turning processes o porete
O Order information S enmionr
isiti ast A b ESlmupeRepreseiuui;rx
O Requisition of raw stock | | pusou | i
. ; T e — i ForMachining | .. [ Manufacturing
O And additional part | Lo e T, Fosae
|nf0 rmatlon ’\_..«_.“...w—.t o | Definition ltem :
i Feature Protile i

“’u“ SUNG KYUN KWAN University, Manufacturing Systems Laboratory Pro. D T, P ARG
Machining Feature
(ORepresentation of geometry in
manufacturing terms
(ex.) hole, pocket, slot, step, etc.
Vvl j @
/ O »:f{ : N Feature || o hote
&, & Recognition 7
( u-'—‘.} SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prof. Dr.-Ing. Mujin KANG J

-535-




Tolerance Information

ODimensional tolerance
OSurface roughness

O Geometric tolerance

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

T et

— T —~ —————— LD0:00s

1
T 1 oo aom
!
4

LT Whover sl tolerance .
[ Tolﬂ !ﬁ_ »_7"___5 0.002 Manimum
- 006 DN e B Y ’

_L 8} Sunightnen

Uniletovs! selorence Undigtorst tolorince . )
Straightness

Dimensional Tolerance
TR SUNG KYUR KWAN University, Masufactixing Systems Laboratory PN, D.-ing. Mujin KANG

i -33& ) =8B

c AP203 STEP
Entities
APZO:! STEP TEP AP203 STEP APZOB
s £ file (+.stp)
Parasolid
Translator AP224 STEP
P.mouc Entities Entities

Punond Generator STEP AP224
/ File(».xmt txt) fila (*.atp)

Parasolid Entities

Tolerance Faature model
Input with Tolerance

Tolerance
Vaive

Parasoiid model Feature
with Tolerance | REcognizer

Display
infosmation

Parasolid with
Tolerance Data
—— ™S
Visualization Toleranced Parasolid
fliel*.xmt_txt)
arsih g Systems L v Prof, Or.-Ing. Mufin KANG
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STEP 203 o =

vector

N magnitude

vertex_point e s e e
axis

-orientation

ref_direction

directions

—
direction_ratio L[1:3]
vertex_geometly e ————— 1
| ]
[+
coordinates L[1:3] | arteslan_polnt P:_1 Do;lt F

STEP AP203 Schema

m_p203Design = ROSE.findDesign(“my.stp”);
List (cartesian_point) ca_points;
unsigned i, sz;

m_p203Design -> findObjects (&ca_points); Pseudo code For
for (i=0, sz=ca_points.size(); i<sz; i++) { Search Cartesian point
cartesian_point * pt = ca_points.get(i);

}

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

Parasolid B &t

(R = 3
STEP model
Application model data in 3D space (will in general
not meet Parasolid tolerance requirements) ﬂ
1 fndex Value Parents | Children Senses ldlllun-_—
Imw't ()gl usmg . K BODY awe sohd (mogy L} PK_CLASS_ o 1 Nome Shel to face
tupo'l - - - —* — shell
PK_BODY _create_sheet_topology v [pk_cLass_ | o 1 Nowe | Shell fo face
3 face
H(_BmY—me—w!m_—'WOlOgy . 1 [pK cLAss_| @ 3 Nome | Shell to face
PK_BODY _create_minimum_topology to build BREP face
3 |PK_CLASS_ 1 4 None | Face totoup
face
l‘ 1 IPK_CLASS_| 4 § | Negative | Luop to m.ﬁ
luoj
{ Attach geometry to Parasolid topology using PK_VERTEX_attach_points s px,cu_:ss_ 2 3 Nome | Face toluop |
E[n curves edge
g‘p A Cg_aﬂmh_ 6 PK_C:ASS_ 6 7 [ Negative | Loop to cdge
g ._attach_surfs Toop _
7 | PK_CLASS_ 3 8 Nene | Fare to loop
edge
l 8 |PK_CLASS_ 3 9 None | Face to foop
luoj L. .
{ User can now model with the imported pan} 9 rx_lcl.:ss_ 3 5 Pusitive | Lovp to .-];;
il 9 ) Positive | Loup to edge
SUNG KYUN KWAN University, Manufacturing Systems Laboratory M&.-!ng.mm?
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Sx Mcl

(3 Assign tolerance information to geometric entity

(Ex.) Linear Dimensional Tolerance

Topo.Entity| 0 | 1|2 ] 1
Seject Entity.| F1| E1{ V1| E2 Typdedef struct {
\\Q Origin Entity;
s, 4 Origin Entity ID;
OriginEntity [ 0 | 1] 2] 1 Target Entity;
Origin Entity ID | o [ 0.1 [ 2 Target Entity ID;
Target Entity Dimension;
Target Entity ID Plus Tolerance;
Dimension Minus Tolerance;
Plus Tolerance }
Minus Tolerance

S, Hanolachuing Sysiems Laboratory PYOf, D -ing, Mupin KANG

8 BE 84 214

IF2(Integrated Incremental Feature Finder)

(¢) Recognized slot

]
iy, Manufacturing Syswems | y Prot. Dr. Ing. Mufin KANG
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STEP AP 224 M 4

o —: 3
‘ STEP AP224 Schema
% " toierance_seisct —
Tolerance i e T )
+ . magnitvde
« » Mmeasura_wiih_unit
e T g oy
[ snape_sepest Sy i e L
Geometry T o | s —
: - ! .
(- i _an s p————— talarance_dafinition o | dimenslonal.chara
e ! L ctefistic
Feature |
STEP AP 224 file
ocetion
RoseObject * absr = ROSE.pnewlInstance
("advanced_brep_shape_representation")
? iracted_dimens
absr->putString(" part224_test", "name; oS— lonaLlocation
absr->putObject(re_items, "items"); - — T
ROSE.saveDesign(); @@T@l{;u i
Pseudo code
= p—————]
SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prof. Dr.-Ing. Mujin KANG

HE AIAE &3

* Windows NT v.4.0
* Visual C++ v.6.0

» STEP Tools v.7.0
* Parasolid v.11.0

Main System

Supplementary System FHERET ” —
ey
@g SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prof, Or.-Jog. Mufin KANG
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HE Aldll (AP203 3l )

FILE_NAME(

1+ maue *f hesis .

P time_sonnp 1 71999-05.28TUR: 251 5409:007,

7% il /)

* organization */¢"),

P Peeprocexscs_version */ "ST-DEVELOPER v1.8',

sywem /' EDS - UMGR ICS 14.0,

4

m-xaxlsz PLACEMENT 3D(" #3650 #3660, 03670),
V3690 = 43680y,

#3700 w ADVANCED _FACE( (M3 580,#16540)#16), T.),
#3710 = DRIENTED,_EDGEC, " #1310, T ),

#3710 ORJENTED_EDOE("> *#12)0,7.X,
#3710 = ORIENTED_EDGE("" " 81060, T Y,
#7340 » ORIENTED_EDGEC * > #1260, F ),

#3750 = EDGE_LOOP( (13710 #3720 #3730.43790));
$)760 » FACE_BOUNDI 1750, T),

23770 2 CARTESSAN_POINT( 470..20.,0 )):

. . " #1796 = DIRECTIONC(1.9.0)%

Part modeling in the UniGraphics 2790 = DIRECTION(0.0.,-1.)%

#3900 w AXIS2_PLACEMENT _ID(" 21770 43780 43730,
ISIG = PLANEC 38003,

STEP AP203 Physical file

ﬂaﬁnmm'

—
SUNG IVUN KWAN University, Manufacturing Systems Labosatory Prof. De.-Ing. Mujin KANG

& Mdl (STEP/Parasolid &)

FILE_DESCRIPTION(

1* description *7 ),

* implementation_level */'2,
"

FILE_NAME(

J* name */'thesis_pent¥’,

1* time_stamp */'1999-05.28T0R:25:35+09:00,
7% suthoe */ (%),

/° organization */ (*), d
£° preprocessor_version */'ST-DEVELOPER v1.5,
+ origireling_sysiem */'EDS - UNIGRAPHICS 140,
™ suthorieation */*1,

Parapolid Physical file

vz s
7. <> 200L_ (11 2MOATEyo e e rensaremansasmsosaensn

m ms: H.AC:EHENT D #3650,43660 436 70),
#3650 = PLANE(" ¥

#X700 = ADYANCED_FACE(AW35B0,#3640),876%0, T.);
#3220 = ORIENTED_EDGE(,"," #1107 5,

#3720 = ORIENTED_EDGE(" 1290, T,

#3730 = QRIENTED_EDGE("* * #1060, T.);

93740 = ORIENTED _EDGE(".".* #1260, F.),

#7150 = EDGE_LOOPC (4371043730 43730,03740),
#3160 = FACE_BOUND( #3750,.T .,

#1770 » CARTESIAN_POINT(*(10..20.0.)); .
#3780 = DIRECTIONC (1.,0. 0 . Yot -3
#3790 » DIRECTIONC 40.0.,-1.)); J -ty

#3800 = AXIS2_PLACEMENT. 3D 43 TT043150, 03750y, .':’E’.I'r.-:.";'_.'._f’.‘.'.:':'-3‘.‘3'5'»'-?.’.'.‘:-"-!’»'.:13‘.'.;'.‘?
#3310 PLANE('JM; r
P T T
STEP Am P.ysiul “le u".‘.‘"“ﬂ”‘l"ﬂn“m 3NN M T I8
J
SUNG KYUN KWAN University, Maoufactbring Systems Laboratory PO D, Mygin KANG
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Model
Manipulate

RN EENEE

LR

STEP Entity
Tree

Model View Unit Information

SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prof. Or.~ing. Mugin KANG

HE Mdl (3X Xel)

Select Entity

Dimensional Tolerance /'

Tolerance Information

, Manuta Systems L Y
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HE M (I3 STEY F8)

1F? System

Select Recognized Feature

s

N
£
[

—]
Prof. Dr.-Ing. Mujin KANG

IMEARNE_WITH UMTFARAMETER_VALUCM 99979999

ITHARNI)
FIISEHAPE_ASPECT(S,3.M01S, F.);
M=-PRODOCT_DEFIMITION SHAPR X5

PROPERTY_DEP (_REF A Y
. StE=REPRESENTATIONC OIS
g ——> > TOLBRANCES ‘920

ITIAIEN S

MISHAPE ASPECTO.S W02

R ST ORODUCT_DEFINITION. SHAPE(S.5):

e R FROPEXTY OB _er A

Export Dialog for STEP AP224 M25aGROMETRIC_TOLERANCE(NIS Cylindeiny W3 7);
WITH_UNIT®

METER VAL

nvisn

P Y
WT=EHAPE_ASPECTIS S F)
¥219-PROBUCT_DEFINITION SAPEG.S.S);

Ty |

MILCROMETRIC TOLENANCEMIZ, Owonbaricy 43K
MI=MEASUNE_WITH_UNIT(PARAMETER_VALUER 05000000
ausemn:

Tolerances NASTROPERTT GERMTION ASFRESENTATION(VLI4 6K
+ FOEREPRESENTATIONENSEINSX
MYI-PLUS_MINUS TOLERANCR(RIAA1Y
STEP AP224 Physical File
—
SUNG KYUN KWAN University, Manufacturing Systens | Y Prof, Ox.-Ing. Mufin KANG




AAE (AP204 X 2171)

-t
3
AP224 STEP
STEP Entities Info.
AP224 STEP interpreter
Entities STEP AP224
tile (.stp)

Parasolid

Translator

Para Entities Info.

Parasolid flle
(=.xmt_txt)

—Para Entities

Tolerance

Data

Parasolid
Manlpulator

Display
Information

Geo. & Top.
Display

Para Data

Tolerance
Searching

Tolerance with
Parasolid Data

Interfacing of
Tolerance and
Topol Info.

SUNG KYUN KWAK University, Manufacturing Systems Laboratory

Prot, Dr.-Ing. Mujint KANG

o)
=

E Atdl (AP204

X Tea
ey

UUS-THATY ARICTRAMILY
L4-PRODUCT_BRTUITION SHAPLR S5}

- BXITION
OA-RErRLAENTATIONL N )
#1-PLUS_MINUS_TOLEMANCLRIO R
u-ToL: ey

STEP AP224 Physical File

v >
WE2I-CROMETRI( \"Cylindricity MK
ooyttt v
9TMN Ly
ety
PROBNCT.pUAKITION Read
Rrbnto sy
30~ REMAESENT ATION(S.4m3Sx
—

Feature Information

Tolerance Information

Model Information

—

SUNG KYUN KWAN University, Manufacturing Systams Laboratory

PrOF. Dv.-ing. Muftn KANG
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28

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

OPreprocessor of a CAPP System

OSystem-independent Interfacing of CAD
and CAPP

3
.-"'-' SUNG KYUN KWAN University, Manufacturing Systems Laborstory Pror. De.-Ing. Mujtn KANG

g Al

OCovering complete set of manufacturing
features

Olincorporating more efficient feature
recognizer

OProcessing manufacturing information
in STEP model

]
(Srntd, SUNG KYUN KWAN University, Manufacturing Systems Laboratory Prov. Ov.-Ing, Mujin KANG




