ik

XEAICH STEP-NC Ji=

2000. 8. 28.

A A &
IS NOstE D AgyBss
{nttp:#/stepnc.postech.ac.kr)

Aim of 15014649 5
iy > NC|

* fRe-ostablish an accepted standard for the transaission of NC data to the shop floor

®* Provide motion control data based on splines for sophisticated, high-speed NC
cutting operations

* Avoid intermediate data formats {CLDATA)

* Provide all necessary data for easy modification of NC data at the machine
control ler

* Task-or lented data structure
* £nable feedback of modified NC data from the shop floor to higher-level departments

* Minimizo the need for data conversion by uging standards for gesometric
representation

137


http://stepnc

Relationship of 15014649 data model to 1S0 10303

ISO 14649 Data Interiace to S
Controilers - T
| Fra%-fom Soraces : l 2.3 0 Peatures } .
J
M l i
réferences uB4t faatures from usas
STEPAP203 | | STEP AP224 STEP Part 1%
30 Dwesigns | Machwung Feahwaa | | EXPRESS Damn i
_ | Mezacng Language |1
e | sTE2 Pan 21 Clenr | 3
IS0 10303 (STEP) o, | Tew3ncocing 2
13
Normative references
ISO 841 Physical devices - Axis 3nd molion nomenclature
1SO 2606 Physical devices + y $or NG-machs
ISO TR 6132 Piwsical 6 - Operational d and date tormal
150 6983-1 Daa format for pasnioning, line motion and contauning Contro sysiems
150 6983-2 Coding and of peep functh

1SO 6983-3 Coding of misceNancous functions

130 4342 NC pracessor input: Basic pant program reference language
1SO 4343 Post Proceasor commands

150 10302 P 1 Express Latovage

150 10303 Pant 21 Clear taxt encoding of axchange structure
130 10303 Pan 41 & ¥s of peod puon and
180 10303 Part 42 Gecrrdire 3nd topolageal opresentalion
150 10363 Part 43 Repraseniation siructuras

150 10303 Pan 105 Kingmatics

1SO 10303 Part 203 Cenliguraticn controtied 30 d
I1SO 10303 AP 213 Nymesica) Control process plan
1SQ 15303 AP 214 Ausomotivg

1SQ 16308 AP 224 Mecnanical perduct defirulion fof ¢ plancing using maciwing features
1SO 13399 Pan 2 Rel, Fherarchy 'of Guing Kols

150 13399 Part 3 Sensra) 2ai3 3¢ 2ung teoks

150 13299 T.ing toal dala

IEC 112:-3 Prog G Rers, Pant 3: P ! {1993)

igns of mechanical pans ang assembles




AN , . . EP©
@) Structure of the object oriented Data Model £
eas &D NC
[ Header section
General informahon
e
Data section { Drolea
Execution of the
sequenced tasks
Description
tech cription of
WO geometry
interface (shopfloor programming)
r/\ . EP@)
(&) The workingstep concept ]
iy > NC

® Geometric and technological information will be linked, not mixed

* Each workingstep can be parameterized after instantiation, e. g. regarding tool,

feed etc.

®* Tool movements are combined into groups with clear identifiable semantics

® intelligent NC controllers can autonomously calculate tool movements for standard

features
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EXPRESS~G schema (simplified excerpt) E

S[0:%} J Lo:?)
geomelry 0—[@#@:’ machining_workingstep l
1] L[0:7)
l pocket , l plane l } hole] .l_region l - machining_operation l
1] o
[piane_milling I ] side_mm-i_ng‘] [ drilling ] too!

geometry toolpath |[e— —“‘[ technology ’
1
-———e| strategy

Lcutler_conlact__trajeclory ' [ cuttef_location_trajecloﬂ [ parameterised_path l

'N\ STER®)
‘@) Sample NC program 1@

1S0O-10303-21;

HEADER:

FLE_DESCRIPTION((C oxract of sl fom the exp NC propy W%
FILE_NAMEexpdemo_combined 40" 3.0 STEPNC consortium?), (7). OFTHAAL parser pechage'.”");
FILE_SCHEMA((WNAg_schema));

ENDSEC:

DATA:

F1=WORKPHECE( 0.0100000000.#2.$ $.0):
F23WORKFIECE(#3,0.1000000000.3.5.5.0).
FIMATERIAL{ST-50''Stoof (I4)):
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Sample NC program

M=PROPERTY_PARAMETER(E2200000 Nwm);
HS=STEPCIN1_S00 81, (061.062), 911051 79 HB0,5181,5,$.5102,#183,3.0.9);
FACECs0t2_pisnr_face’ §1.(003,004) 8114 ¥184.3,$.3.3.5105.0);
HTPLANAR_FACE(S0(3,_phenar_faos' $1,(003.964) 2122 5100.5,3.3.3 $1587.0):
#3GENERAL, QUTSIOE_PROFILECIND_gop,_ a'#1,(800.000) #123 #105.55 331130 3.8),
#9=GENERAL_OUTSIDE_PROFILE(TOIS_gop' #1.(I06,400)#124,#160,5 3.3, 3101 $.5);
H10=GENERAL_OUTSIDE_PROFILECSt)_Woip_0rs #1,0008) #125,#192,$.3.8.54103.5.9);
M 12SLOT(SIAL: 0porr>boundary 51,1570, 57 1) 115.9154,3.3.$,5. 4108 K104,(§12.813));
HZ=OPEN_SLOT_BNO_TYPE(;
#1IWRADIISED_SLOT_BND_TYPE(;
#14a5LOT(SI0A2: cpan->round_hole' S1.0F10,871) $116.9196,3.9.$.3 3197 4105, (812, ¥13));
F15=ROUND, _HOLE(Hoe40_HT 11 (F70.080).#1 17 $108,3.3.3 34100.5,516,5.3);
#165THROUGH_BOTTOM_COMOITION(;
F1THROUND_HOLE(HOIOMD' #1,(¥73 #74) 4118 #200,3.8,$, 34201, $15,3.4),
#182CONICAL_HOLE_BOTYOM(30.0000000000.3):
NIROUND_HOLE(TapNIG' #1,(083) #118.8202 3.8.9.9.4200.$ #20,8204.9);
H20=FLAT_HOLE_BOTTOM):
#21=ROUND_ HOLE(HOW10_HT $1,0573.875 581) #126,4205,$.8,$.5.#208,$.916.3.5).
#22ROUND_HOLE(HOM 13 #1, (FTIET7) #127,0207.$.3 3.5.5208 5 118.3.5).
#23=R0UND_HOLE(HOW2S #1,(878) 4120 82003 3 3.3 421039205 3);
F24=ROUND,_HOLEHOlM12 41, (FTIFTS) #120.4211.3. 38 34212 3.016.3.9).
M25=ROUND_HOLE(Taph1Z #1.5064) $120 42135 33 34214.3.#10.4215.3):.
R6CHAMFER(Chamier 1,{#52) #T7.#10,45.0000000000 £216):
LTPROJMECT( step_n0_project’ #28.0);
#28=WORKPLAN( complaie_workplan', (820,630 #31) #108 #107.3);
WA WORKPLAN (workplan_semind{’, (152 533) #1090 411.3).
FIOWORKPLANwrpian_sawing’’ (845 448 547 540 40,450 #80 451,952 453 854 255 356457 4SS 450) #121,8130.8;
FIWORKPLANCWOKDISN_SOLINGY (134 838 840,941 A36437 438 30442 243 #44) $113.8110.9);
FIZ=MACHINING_WORKINGSTEP{(WE_stap_rough' #111,85.961);
I3MACHINING_WORKINGSTEP(WS_step_finiah’ #111,#5.982);
FUMACHINING_YWORKINGSTEPWES_32_fece_rough' 119,56 963).

ISO/DIS 14649 3

GD NC

* |SO/TC 184/SC 1/WG 7, March 2000.
* IS0 14649 Parts:

Part 1 Overview and iundamental principles, published as DIS in Phase 1
Part2: Language Bindings, Fundamenals, will be published in Phase 3

Part3: Language Binding in Java, will be published in Phase 3

Part9:  Glossary, will be published in Phase 3

Part 10: General Process Data, ARM schemma, published as actual DIS in Phase 1
Part 17 Process Data for Milling, ARM schema, published as actual DIS in Phase 1
Part 11/1 Tools for Mifing. ARM schema, published as actual DIS in Phase 1

Part 12 Process Data lor Turning, ARM schema, will be pubiished in Phase 3
Part 13 Process Data 1or EDM, ARM schema, will be published in Phase 3

Part 50 General Process Data, AIM schema, will be published in Phase 2

Part D1 Process Data for Milling, AIM schema, will be published in Phase 2

Padt 2 Process Data for Tormng, AIM schema, wil be published in Phase 3
F423  Process Data for EDM, AM schema, will be published in Phase 3
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= : e
(@) Levels of data in 15014649 &
\ @D NG|
150 19540 Gt o ox XTI | hevela
Pt 3 Inks uckion Por 1w Pani2 | furey .mmm !
;mlt Gut::zm Caa, mlrm Turning i £2y o150 .
e I TCIBWSCING?
- FyTrr Levels
e
| 23k Ganeal ScanaOme | e | S l P 10303 ntegrated .
- Ik & |
130 lgs Pan m« 150 103 Dng;a | N
?) K £ [> Wi Sheaverd
Pagtaes Beateess . Aczens keeriace (SDAN Responaibilty of 1SO
. TC1BUSCa
. BE
v N .-
y ; el
Vinoor specic CNC mmrvsfmcnc .
IolemaRIzion asedon | IOROMMCALIS] -
ENPRESS 100k ket 120 . on Java SDA) access o o
TGS Tan 21 Physio Files - 150 10003 Databese
L—-———-.—-— V40air-301i8 ONC - .
Othes imgton sotabong | o v " . Ré o GNC
. : .. Vendors
Y R EP®)
%}) Inter face scenario of 1S0 14649 Gt
‘vt." &G NG
188
* IS0 14649 programing
= via CAD/CAPP/CAM kernel
- SFP (Shop Floor Programming System) New New
control | | | inteligent
¢ Conventional CNC via post- ; control
* Now CNC control including IS0 14649 - 5
interpreter: = l P A
. 1SO34848 ntempretecReflerancing
- faithfully performs as specified in l prioene l l
IS0 14649 ﬂ

*»

New intelligent CNC
- autonomously per lorms var ious

intel ligent funciions based on 150

14649

"“ J Tool peth
STEP IR STEP R 150 13309
CAD DB CAPP D8 CAMDE
b CAD Mol CAPP kemtd CAM kemeol
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What is STEP-NC

STEP-NC2! STEPOR JI¥ter X% (1S014649)8 Qo2 @0 CIYP
NE Jlzg <88 ¢ U= AU X9 XNAD =X FNZAM
O MANCE GSN U MIIROICH

CAD kamet CAPP kemel CAM kemet
canol: | ) CAMDB
STEPR STEPIR_| [150 13308
[0 [arzza] w213 [mz[m: Vool peln
L i
STEP based New Progr {ISO 14648)
@ w; L ﬁ ﬁ
Soft Bus (CORBA)

I 11 it
[Tmﬁ Sl

et STEP-NC Jig = =aila gj

1ol
BED
=

I}BHIOi *"“—’
@ =3 . = %Fe”

STEP
Interface
Jla
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HARC &8

*ONC Jls: 2E-DJT PN Ol 0N
* 0AC/Soft-HC Jl@; AAWES WS
* BURSS N NRNR (AN) A7 BN

* STEPIC 23 (M0 BEY)
~ ESPRIT )11 8643 D2 XE (1994-1996): CPTHNAL
- 150 TC1B4/SCI/MG7: 15014640 HE & (CiwE C0 %2 DIS)
- ESPRIT IV 29706 Z2ME (1999-2001)

-~ NS 97006 ZZME (1930-2002): &t & MEDISE YR Ko

- HONS: NIST, STEP-Tools (1998.5)
- ISD TC29/WG34: 15013399 |POIOIE] 2 BEE MA & 0/DIS

¢ LIEAOIY STEPHC D@ Q1SS =0}

8 Jlas g

2007

< R&D >

¢ ISO 14649 W& HE

e BRI BT

o OIEIBH BS

o Infra &P (Compiler/SFP)

» STEP-NC it &4

< Market 213 >

* 6983 based CNC

« 14649 converter € TH# CNC
o IMUMOIY STEP-NC

gk
@& NC
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STEP-NC Architecture

® Design considerations: * Modules:
~ Al the imelligent functions should be implemented = 150 14649 code generator via SFF (or CAM)
- Mol hitecty bling “plug-and-play™ - Basic modules; System Configuration, Graphic System, DBs
- Open architecture taking OSACA, OMAC concept ~ Functional modules; MML, Code interpreter, Setup manager, ¢tc.
- Software-based CNC (Soft-NC) - Interface modules; CORBA, C ication System, etc

- Comrol modukes; NCK, PLC

Tool Path
Data Generator
Base

180 1468 Task (m:lthl
Coulle Scheduler itor
eed gnpu:
it | f ™ Code Onine
Interpreter Inspector
System
Coafig. MMI Setup
Manager i

Ly /

conmA Appicaion i X At ,
Communication System b Yo
NCK/MLC £ Z Ak A3
. EP©)
An operational flow of STEP-NC )
D NC|
Extemat Info. flow Process & Report flow ’m’m
- 00l Magazine
"""" Fae

Determination of the
-] next task (mfg_feature i

“.{ Decomposition into <
foutures
<
ymovable 7.

Find tools

Y
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Lugt
1ase,

1SO 14649 MG AIAE (Shop Floor Programming System)

BHMNN PO Yu
ssga | usa

* Machining sequence
*Fosture ¥4 11X
« Working step €2 X1 ¥

ER

ey

EEYTERY) T
g g%i =
s/ i
— VAN 2R US
« 24l chock
% 2 % § : YMIEA BIFY
= 3]1° - Radundancy
- « Shmdator
- Fouturs besec 3cid
Ele
s}
sTEp || STEP flog o] SOHO
248 ABAAA 48
d\
&) o7 e AN
s

“HeDIRE QY22 BERS MINATE JNZ working =8t N
RODIs®& = REAOY STEP-NC HRN 0iS= & el AL

1) GEA 48 NS NS =S

2) AWAO 2E WYY AAN 80|

3) MEHZO0| BEROIS AR S B

4) MEI0) RJA BES 45 U (NISF, STEP-Tools)

- REANY MEE STEP-NC ROAAN: 150146400 SH2E §O
Holonic Paradioetil SI8 XIENCE 2N WL UMD SZ§ A4,
W, B, YRUE= YA JI= 2R

- P8 YO CORGAS middloware® Bt sofi-bus HISE plug & phay
JH=e Soft-ONC HEE AR working JTed 4B HEZT WE
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A S HE &

&GD NC

* 130640 BES INH AIEE O
— W BE (1S014649) =&, SI/2R, NRAOY HOIJ) IERA 4ty
— STEP W 15014648 P EMS TH REBOIA: ¢¥/28 T ¥ N oY, BXIHN 2%

* YEBIR 150146499 JUERE AR
- K 23 gloor M U HE
- [UEE?Y /28 N FUFSAY X0y 2l R I2NB

* STEP-HC D& TRUL WA
- CHCS| TS ok MAlI: G-code HHIEl ENY. Now controilerd, XHEHOY HOIJ L
~ CAD/CAPP/CAM, SFC. SFP AIABS NS TSSO HAI
- 150 14640 % STEPE MBSz HEI X HA R WUF Jls I8 XHEHOEY A, sFe Uy

¢ STEP-C MR WS 8IS
— STEPHIC It HE (Cyben SVEP-RC DI MIE “http://stepnc, postech. ac. ke™ &)
— STEP-MC MR M2
— STEPAC ULNE 7

ot WY U8 &

1. A8 HOIE 22 (Part 12 & 12/1) W&

. HPHR 1S014649 210] (Part 2) &4 % MU MY
. SFP (Shop Floor Programming) AIAEM Jjgt

. 2AE USHO 2F o p

. Soft-CNC BEfZ2| &

. AAE NP R S

[ 2N < I I B 2V
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HU8 UEHOY STEP-NC = i

STEP
compter: SFP NRANRE
1SO 14848
STEP 2c UBY
Visuakize 7 Task Adaplive
Scheduk Toolpsth
D8 BYNN || 18014840 Genersior
Kemel U¥ G Compiler

s
Sobd ANYra OuY E MEH S
Kormal || 1 23%0NS
aam s

-y ) — | — X Ais
- o Woidwars |CORDA | Applosion itacce , . : :
CE) Commuicatios, Sysiem = TCPIP i 2hte - 1.
Cparaiing Syetem ~ WY ATX -
o H e
VO Board Spindie |
V) EP @)
(@)} N0 a2 3

eyt -
) & NC

TR ROIY STEP-NC J|@R:

+AE3R B3 STEPOK DBt B N2E 208 A880= 3,

AR 0 S BN AVE IS E C1Y8 X3P Jlel NRA2Z +WE < UCH= 3,
- XYY FEN S8 Modular PER 2D ACH= 3,

» Software based CNC cH= WA

JIES BAY IEH NERO N0l RYEUE CNC MO0k BN LR JOR 2l

J@% &gl FPNYE B
o MM STEPNC RODIG: 2H N3 ¢ RS W4Oly: ST MEMOIA
* 2P BESNO leading role * A IIN Y 48 IN A2
o AR KN NI GRAO VDA nadesatiteindioiy
. NG MOIIRY TA: TRAO . wﬂaﬂgﬂg WSTN: CAD/CAM, BRIIN,
° CIE SN0 MIBD . uslsalaa: Gcode ABSR It BBE X ¥

o DATIHY CNC BMOIDI: OAC, Soft-NC
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s NS PA ek AR NEN RAIIE
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@ I ¥ Y%

* STEP-NC: 15014649 &8
— CAD/CAPP/CAMD} LB ONC applicationds &t

= CAD/CAN SO ONCE AJAIBCS2 M A9 FE shop floor 22 information highway
HE 218

= U5 ProjectSl YWD Aachen IR SNO2 BI= BHY HE S
- =@ 15014645 MEE ONC HEPIHE &47F YAl

* STEPNC: RIOIDI w2
~ 15014649 FE @ #BY LY AR)=HF ERIE UERO0 ALH Padx
- NYY HOPZI FARE RAIL] FUSID U= SH
- 15014649 200 DI XA MOIDl= OFX NIt ADPUM

s OSSN % U8 (FAHE i3I &)
~ CAD/CAM AJAEHONS] 15014649 ER B
- CHC OIS I1S014649 = =2 WA
— 1501464900 1B TIZAMOIDIY R0l &8 XD R
- HINP! International Interface WL
- YOS P MarpS A HRUD IO FY w €
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