WMVANAN/S IR @@y@@@ MnsS.rul created: 20.04.2008

TpaduyuoHHOe npocpamMmuposaHue cmaHkoe ¢ YIY u cmandapm STEP-NC

CerogHs: orpaHn4YeHHbIN 06MeH uHchopMaumnen Mmexay MHXeHepPHbIMU cryXb6amu n
LieXOBbIM YPOBHEM

UHxeHepHble criyx6bl Llexoeoli yposeHb
CAD/CAM/CAPP
MpoekTpoBaHne
1 NnaHnpoBaHUf

Mporpammupo- MocT- G-koq Moawndukaums
BaHue Yy npoueccop nporpamm Yy
@ MopenuposaHune

TPaeKTopuUK UHCTPYMeHTa

Know-how

Mpsamon ananor

O
h
@ Eﬂﬂj MpennoxeHus
leomeTpus TexHonorus no yny4iieHuio Same- Cepusi
“«————— YaHus

MarotoBneHve moam-

\ ) dULMPOBaHHbIX N3aenun
1

Basa sHaHui
EXF (KaTanor, npasuna
|\

1 dhopMyIbl)
) o  Omcymcmeue 0606weHuli know-how onepamopa
Y~ cmaHka
e CrnoxHo noddepxxueams npsimol duarnoe ¢ Opyaumu

e TpydHocmu modesnuposaHus cryx6amu u nepcoHanom

® PasHoobpasue kamanoz20e [l8ycmbicrieHHble 3amedaHus

o HeynopsdodeHHocmb uHghopmayuu Omcymcmeue asmomamu4eckoli ces3u Mexoy
.

.
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Puc.2. Komnonenmul ynpasnarwuiei npozpammot 4HI1Y coomeemcmeenno cmanoapmy ISO 14649 ¢
euoe navopa munoevix popm «executables»
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Puc.3. Cmpykmypa nepexooa; (ABS) — abcmpaxmmuutit 06vexm; Two5D — oopadomka muna 2,5D

A3bik EXPRESS

ENTITY program structure

ABSTRACT SUPERTYPE OF (ONE OF (workplan, parallel,
non_sequential, selective, if statement, while statement,
assignment))

SUBTYPE OF (executable);

END_ENTITY;

ENTITY workplan

SUBTYPE OF (program structure) ;

its_elements: LIST[1:?] OF executable;

its_channel: OPTIONAL channel;

its_setup: OPTIONAL setup;

its_effect: OPTIONAL in_process_geometry;

WHERE

WR1: SIZEOF (QUERY (it <* its_elements | it = SELF)) = 0;
END_ENTITY;

IpencraBiaenus 00 EXPRESS u EXPRESS-G

SCHEMA machining schema;

(* Version 4 date: 2001-08-29
* Author: ISO TC184/SC1l/WG7
*)

END_SCHEMA; (* machining schema *)
SCHEMA milling schema;

(* Version 18 date: 01-08-29

* Author: ISO TC184/SC1/WG7
*)
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REFERENCE FROM machining schema (*IS014649-10%)
(.

machine functions,
machining operation,
machining tool,

tool_direction) ;

END_SCHEMA; (* milling schema *)

3nemeHmaprle muribli nepe'-lUCﬂﬂeMble murnbli

| Enumeration I |
| Data Type | |

Simple Data Type

Binary

Boolean

Integer

Logical (TRUE, FALSE or UNKNOWN)
Real

Number (Integer or Real)

String

Puc. 4. Obo3nauenus munoe ¢ azvixke EXPRESS

Tabn. 1. Tabnuua anemeHTapHbIX TUNOB A3bika EXPRESS

BﬂeMeHTaprle THIIBI Onucanne

REAL HecatnyHoe yucno. JecatnyHas Touka JOMmKHa NPUCYTCTBOBATb,
Aaxe ecnuv gpobHas YyacTb paBHa Hyno (Hanpumep, 2.0).

INTEGER Llenoe uucno.

NUMBER lMpousBonbHOE Lienoe unu AerCcTBUTENbHOE YUCHO.

LOGICAL 3HayeHne moxeT 6biTb TRUE, FALSE nnn UNKNOWN

BOOLEAN 3HaueHne moxeT 6biTb Tonbko TRUE nnn FALSE.

BINARY MocnepoBaTenbHOCTb GUTOB, KaXdbli U3 KOTOPLIX MOXET ObITb yC-
TaHoBneH B 0 nnu 1.

STRING MocnenoBaTenbHOCTb PErMCTPOB 3aBMCMMbIX CUMBOJSIOB.

ENTITY toolpath

ABSTRACT SUPERTYPE OF (ONEOF (feedstop, trajectory, parameterised path));
its_priority : BOOLEAN;

its_type : toolpath_ type:;

its_speed : OPTIONAL toolpath speedprofile;

its_technology: OPTIONAL technology;

its_machine_ functions: OPTIONAL machine_functions;

END_ENTITY;

TYPE rot direction = ENUMERATION OF (cw,ccw);
END TYPE;

TYPE rvalue = SELECT (nc_constant, nc_variable);
END_TYPE;
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ENTITY workplan

SUBTYPE OF (program structure);

its elements: LIST[1:?] OF executable;
its channel: OPTIONAL channel;

its setup: OPTIONAL setup;

its effect: OPTIONAL in process geometry;

WHERE

WR1: SIZEOF (QUERY (it <* its elements | it = SELF)) = 0;

END ENTITY;

IpaBuaa tpancdpopmannu EXPRESS-G moneneit popmara STEP-NC B UML-moaenn

EXPRESS-G
Schema Entity | [ (ABS) Entity |
tO |
. . optiona
upertype-  attribute relation SRS P
subtype relation on entity level on entity level
Q "
Entity class
Package <<entity>> <<entity>>
Entity class Abstract entity class 0..1
Knacc- ABCTpaKTHbIV O606LeHne f
Mt CYLLLHOCTb Krnacc-cywHocTb (generalization) Alperaliai(@ggiegation)

Puc. 5. Dopmanvnasn 3amena 31eMeHmM0O8 M0Oeau ¢ 00UHAKOBOU CEMAHMUKOU

Tabn.2. . CneunanbHble cumBonsi Bugnmoctu B UML

CuMBoin o6o3Hauennss  Onucanue

+ O6menoctymubiii (public). O6menocTymHOe CBOMCTBO WITH (QYHKIUS, BUAUMBIC IJIS IPY-
I'HX KJIACCOB.
# Banmiennsiii (protected). SanuneHHoe CBOMCTBO WK (DYHKIMS, BUIUMBbIE JIJIsI COAEP-

JKaIEero ux Kjacca Wi Ul YHACJICIOBAHHBIX KJIACCOB.

3akporTsiit (Private). 3akpsIToe CBOMCTBO MM ()YHKIHS, BUIUMBIC TOIBKO IS CONCPIKa-
IIETr0 UX Kiacca.

Jlexnus: IIporpammupoBanne B cranaapre STEP-NC



WVAVVAN/SIn @@y@‘@@ MNS.FU created: 20.04.2008
lNpoueccni u pecypcbi 8 STEP-NC
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Puc. 6. Bzaumooeiicmeue npoyeccos u pecypcos é npouecce o0padbomku u3oeaus
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Puc. 7. Hngpopmayus cmanoapma ISO 14649 na azvike EXPRESS-G

ENTITY workpiece;

its_id: identifier;

its_material: OPTIONAL material;

global tolerance: OPTIONAL shape tolerance;

its_rawpiece: OPTIONAL workpiece;

its_geometry: OPTIONAL advanced brep shape representation;
its_bounding geometry: OPTIONAL bounding geometry select;
clamping positions: SET [0:?] OF cartesian point;
END_ENTITY;

ENTITY manufacturing feature

ABSTRACT SUPERTYPE OF ONE OF (region, two5D manufacturing feature,
transition_feature));

its_id: identifier;

its_workpiece: workpiece;

its_operations: SET [0:?] OF machining operation;

END_ENTITY;
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Puc.8. Cmpykmypa munoeoii popmur «fFeature».

—(Q Toolpath_feature
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Puc.10. Cucmema nonamuii na pycckom sazvike cmanoapma ISO 14649 ¢ nomayuu EXPRESS-G
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CmeweHHas apxumekmypa

// header
OTBepcTue 4: ISO- 10303- 21
* [IpedsapumeribHoe ceeprieHue; HEADER:
+ CseprieHue;
War 1: ENDSEC;
OteepcTye 3 s [pybas obpabomka; DATA;
* Ob6pabomka; // workpiece and work plan
OTBepcTHe 2 : #1=WORKPIECE (..) ;

g #2=MATERIAL (..) ;
OTBepcTue 1 S

#3=WORKPLAN (“name”, (#10, #11,.),....);

// working steps
#10=MACHININD WORKINGSTEP (“holel”, #20,...);
#ll:MACHININD_WORKINGSTEP (“Pocketl plunge”,...);

// manufacturing features
#20=ROUND_HOLE (.., #1, #30, #40,..);

// geometric data
#3O:CARTESIAN7POINT (..) 7

KapmaH 1:

* BhbiceepnueaHue;

* [pybas obpabomka;
* OkoHYyamesnbHasi obpabomka; // operation data

#40=DRILLING (..., #50,);
W3pgenue, nonyyeHHoe B pesynbtate 2.5D- #41=BOTTOM AND SIDE ROUGH MILLING(..);
00paboTkn, ONUCaHO C MOMOLLbI TUMOBbIX e
(opM; a TEXHONOMNsi NpeAcTaBneHa Laramm // tool data
onepaumﬁ #50:CUTTING_TOOL (“Spiral_drill_9mm”...) 2

Puc.11. @pazmenm ynpasnaiouieii RPOZPaAMMbl ¢ UCHOIb306AHUEM MUNOBBIX (PopM

STEP- Hannbie BuGnuorteku . DaHHble
reomeTpus paboyero npefonpeaeneHHbIX
npouecca yHKUMI

HoBas mogenb gaHHbIx UMY

1ISO 6983 u
cneunuyecknii onbIT
nonb3oBarens

ISO 14649 ! uny H

WHTepnpeTtaTop HOBOM
MoAenu AaHHbIX

WHTtepnpetatop I1SO 6983

Appo cuctems! YNy

Puc.12. Cmemannan apxumexmypa cucmemot 4I1Y, noooepocusaromas cmanoapmeot I1ISO 14649 u
1S0 6983
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