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Modifications to the text of I S 0  10303-47:1997 

Clause 4.4.1, p .  9 
The EXPRESS specijìcation for datum does not have a group qualifier for WR1. Without the groiip 
qualifier, datiirn can be ambiguous in complex instances. Remove the EXPRESS specification and 
replace with the following: 

EXPRESS sDecification: 

* )  

ENTITY datum 
SUBTYPE OF (shape-aspect); 
identification :identifier; 

INVERSE 
established-by-relationships : SET [l:?] OF shape-aspect-relationship 

FOR related-shape-aspect; 
WHERE 
WR1: SIZEOF (QUERY (x<*SELF\datum.established-by-relationships I 

SIZEOF (TYPEOF(x\shape-aspect-relationship.relating-shape-aspect) * 
[¡SHAPE - ASPECT-DEFINITION - SCHEMA.DATUM-FEATURE', 
'SHAPEASPECT-DEFINITION-SCHEMA.DATLJM-TARGET'] ) <>  1) ) = O ;  

END - ENTITY; 
( *  

Clause 4.4.3, p .  12 
The EXPRESS specification for  daturn-target does not hatie a groiip qiial(fier.fbr WR1 or WR2. 
Without the group qiralifier, datum-target cun be ambiguous in complex instances. Rernolv the 
E.YPRESS spe,ec$cution and rrplace with the fidlowing: 

EXPRESS mecification: 

* )  

ENTITY datum-target 
SUBTYPE OF (shape-aspect) ; 
target-id : identifier; 

INVERSE 
target-basis-relationship : shape-aspect-relationship FOR 

relating-shape-aspect; 
WHERE 

WR1: SIZEOF (QUERY (sar<* bag-to-set (USEDIN (SELF, 
iPRODUCT-PROPERTY-DEFINITION SCHEMA.CHAPE ASPECT RELATIONSHIP.' + - - - 
'RELATING-SHAPEASPECT')) 

I NOT ('CHAPE-ASPECT-DEFINITION-SCHEMA.DATUM' IN TYPEOF 
(sar\shape-aspect-relationship.related - shape-aspect)) 1 ) = O ;  
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WR2: SELF\shape-aspect.product-definitional = TRUE; 
END-ENTITY; 

( *  

Clause 4.4.4, p .  13 
The EXPRESS specification for  datumleature does not have a group qualifier for  WRI or WR2. 
Without the group qualijier, datum feature can be ambiguous in complex instances. Remove the 
EXPRESS specijìcation and replace with the following: 

EXPRESS specification: 

* )  

ENTITY datum-feature 
SUBTYPE OF (shape-aspect) ; 

INVERSE 
feature-basis-relationship : chape-aspect-relationship 

FOR relating-shape-aspect; 
WHERE 

WR1: SIZEOF (QUERY (sar<* bag-to-set (USEDIN (SELF, 
'PRODUCT~PROPERTY~DEFINITION~SCHE~.SHAPE~ASPECT~RELATIONSHIP.' + 

'RELATING-SHAPE-ASPECT')) 
I NOT ('SHAPE - ASPECT-DEFINITION-SCHEMA.DATUM' IN TYPEOF 
(sar\shape-aspect-relationship.related-shape-aspect))))=O; 

WR2: SELF\chape-acpect.product-definitional = TRUE; 
END - ENTITY; 

( *  

Clause 4.5 .2 ,~ .  15 
The EXPRESS specification for derived-shape-aspect is  incorrect. The INVERSE reference was 
invalid. The INVERSE was modified and WRI: was added to satisfi the intent of the original 
INVERSE definition. Remove the EXPRESS specification and replace with the jòllowing: 

EXPRESS snecification: 

* I  
ENTITY derived-shape-aspect 

SUPERTYPE OF (ONEOF (apex, 
centre-of-symmetry, 
geometric-alignment, 
geometric-intersection, 
parallel-offset, 
perpendicular-to, 
extension, 
tangent ) ) 
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SUBTYPE OF (shape-aspect ì ; 
I NVE RS E 
deriving-relationships : SET [i:?] OF 

shape-aspect-relationship FOR relating-shape-aspect; 
WHERE 

WR1: SIZEOF (QUERY (dr E* 
SELF\derived_shape-aspect.deriving-relationships I 
NOT ('SHAPE-ASPECT-DEFINITION-SCHEMA.' + 

'SHAPE - ASPECT-DERIVING-RELATIONSHIP 
IN TYPEOF (dr)))) = O ;  

END-ENTITY; 
( *  

Remove the Attribute definitions and replace with the .fdlowing: 

Attribute definitions: 

derivinLrelationships: the identification of shape-aspect-relationships that define the 
derived-shape-aspect . 

Add the following ajìer the Attribirte de$nitions: 

Formal moposition: 

WR1: The derivingrelationships shall be shape-aspect-derivingrelationships. 

Clause 4.5.4, p .  I 7  
The EXPRESS specljìcation for  centre-of-symnietty does not have a group qual(jìer,for WRI. Without 
the group qtrul(fier; centre-of-symmetqì cun he umbigiroirs in complex instances. Rernove the 
EXPRESS specification and replace with the following: 

EXPRESS sDecification 

* )  

ENTITY centre-of-symmetry 
SUBTYPE OF (derived-shape-aspect); 

WHERE 
WR1: SIZEOF 

(QUERY(sadr<*SELF\derived_shape_aspect.deriving-relationshipsl 
NOT('SHAPEASPECT - DEFINITION - SCHEMA.SYMMETRIC - SHAPE-ASPECT' 
IN TYPEOF 
(sadr\shape-aspect-relationship.related-shape-aspect)) ) = O ;  

END-ENTITY; 
( *  
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Clause 4 .5 .12 ,~ .  26 
The EXPRESS specïjìcation.for symmetric-shape-aspect does not have a group qualijìer for  WRI. 
Without the group qual$er, symmetric-shape-aspect can be ambiguous in complex instances. 
Remove the EXPRESS specification and replace with the following: 

EXPRESS specification 

* )  

ENTITY symmetric-shape-aspect 
SUBTYPE O F  (shape-aspect); 

INVERSE 

basis-relationships : S E T  [i:?] O F  shape-aspect-relationship 
FOR relating-shape-aspect; 

WHERE 

WR1: S I  ZEOF (QUERY (x< * S E L F \  symmet ric-shape-aspect . basis-relat ionships I 
' S H A P E - A S P E C T - D E F I N I T I O N S C " T R E _ O F E T R Y '  I N  TYPEOF 

(x\shape_aspect_relat ionship.related_chape-aspect)))  >=1; 
END-ENTITY; 

( *  

Clause 5,p. 28 
The EXPRESS specijìcation and the NOTE for the shape-dimensionschema did not identifi the 
necessun external references for  a shape-dimension-representation formal proposition. Add to the 
EXPRESS specification: 

REFERENCE FROM measure-schema 
(measure-with-unit) ; 

(representation) ; 
REFERENCE FROM representation-schema 

ufter: 

SCHEMA shape-dimension-schema; 

Add to the NOTE: 

measure-sc hema 
represcntation-schema 

before: 

quali fied-measure-schema 

IS0 10303-41 
IS0 10303-43 

IS0 10303-45 
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Clause 5.4.8, p .  38 
The EXPRESS speclJication of the shape-dimension-representation does not have u group quallfìer 

f o r  WRI. WR2, or WR3. Without the group qzralijìer, the shupe-dimension-representation WRs cun be 
ambiguous in a complex instance. 

WR2 was overly restrictive jòr utilization in development of application protocols. WR2 was changed 
from '2' to '3'. In the last paragraph ofthe dejnition of5.4.8, delete the.fdlowing: 
A shape-dimension-representation may have many representation-items, but two of the 
representation-items shall define a specific shape-dimension-representation 

Replace with the following: 

A shape-representation may have many representation-items, but two of the representation-items 
shall define a specific shape-dimension-representation. 

Remove the EXPRESS specijcation and replace with the following: 

EXPRESS specification: 

* )  

ENTITY shape-dimension-representation 
SUBTYPE OF (shape - representation); 

WHERE 
WR1: SIZEOF (QUERY (temp < *  SELF\representation.items 1 
NOT ('QUALIFIED - MEASURE - SCHEMA.MEASURE - REPRESENTATION-ITEM' 

IN TYPEOF (temp)))) = O; 
WR2: SIZEOF (SELF\reprecentation.items) <=  3; 
WR3: SIZEOF (QUERY (pos-mri c *  QUERY (real-mri < *  

SELF\representation.items 1 'REAL' IN TYPEOF 
(real-mri\measure-with-unit. value-component ) ) I 

NOT (pou-mri\measure-with-unit.va1ue_component > 0.0 1 ) )  = o ;  
END-ENTITY; 
( *  

Clause 6, p .  40 
The EXPRESS speci$cation,for the shape_tolerance-sche~~a does not contuin the necessari external 
references due to the changes ident$ed in this Technical Corrigendiiini j o r  the 
projected-zone- nition ion. Delete the.following EXPRESS specijìcation: 

REFERENCE FROM measure-schema 
(measure-with-unit, measure-value) ; 
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Replace with the following EXPRESS specification: 

REFERENCE FROM measure-schema 

dimensional-exponents, 
measurewith-unit, 
measure-value) ; 

(derive-dimensional-exponents, 

Clause 6.3.2, p .  42 
The name of the entity toleranceselect is identical to another entity in another integrated resource 
of IS0  10303. Therefore, the name of the tolerance-select was changed to shape-tolerance-select. 
Delete 6.3.2 and replace wiith the following: 

6.3.2 shape-tolerance-select 

A shape-tolerance-select type indicates that a tolerance can either be a geometric-tolerance or a 
plus-minus-tolerance 

EXPRESS mecification 

* )  

TYPE shape-tolerance-select = SELECT 
(geometric-tolerance, 
plusminus-tolerance) ; 

END-TYPE ; 

( *  

Clause 6.4.2, p .  43 
The EXPRESS specification of the geometric-tolerance was incomplete for  WRI. Delete the current 
WRl and replace WRl with the following: 

WR1: ('NUMBER' IN TYPEOF 
(magnitude\measure-with-unit.value-cornponent)) AND 
(rnaqnitude\measure-with-unit.value_component >= 0.0) ; 

Clause 6.4.5, p .  46 
The EXPRESS specijìcation of the geornetrictolcrance-with-de~ned-unit was incomplete,for WRl,  
Delete the ciirrent WRI and replace WRl with the,following: 

WR1: ('NUMBER' IN TYPEOF 
(unit-size\measure-with-unit.value-component)) AND 
(unit-size\measure-with-unit.value-cornponent > 0 . 0 ) ;  
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Clause 6.4.7, p .  4 7 
The EXPRESS specification of'the projected-zone-definition wus incornplete,f¿w WRI unci did not 
contain a WR for the dimensional exponents reqirirement. Reinove the EXPRESS specification and 
replace Mith the following: 

EXPRESS sDecification: 

* )  

ENTITY projected-zone-definition 
SUBTYPE OF (tolerance-zone-definition) ; 
projection-end : shape-aspect; 
projected-length : measure-with-unit; 

WHERE 
WR1: ('NUMBER' IN TYPEOF 

(projected_length\measure_with_unith-unit.value-component) ) AND 

(projected - length\measure-with-unit.value-component > 0 . 0 ) ;  

WR2: (derive-dimensional-exponents 
(projected_length\measure_with_unith-unit.unit-component) = 

dimensional - exponents(l,O,O,O,O,O,O)); 
END - ENTITY; 
( *  

Add the following to the Fornial propositions after WRI: 

WR2: The dimensional exponents of projected-length shall characterize a length unit. 

Clause 6 .4 .12 ,~ .  51 
With the renaming of the entity tolerance-select to shape-toleranceselect, the entiîy 
tolerance-withstatistical-distribution has the attribute associated-tolerance that has to be 
changed. Delete the EXPRESS tolerance-with-statistical-distribution and replace with the following: 

EXPRESS specification: 

* )  

ENTITY tolerance-with-statistical-distribution; 
associated-tolerance : shape-tolerance-select; 
tolerance-allocation : statistical-distribution-for-tolerance; 

END - ENTITY; 
( *  

Clause 6.5.3, p .  55 
The EXPRESS speciJicution ofthe tolerunce-value does not huiv LI groirp quullfier.for WRI or WR2. 
Without the group qiralifier, the tolerance-value WRs can be uinhiguoirs in a complex instance. 
Remot,e the EXPRESS spec<fication und replace with the-follouing: 
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EXPRESS sDecificatiorr 

* )  

ENTITY tolerance-value; 
lower-bound : measurewith-unit; 
upper-bound : measurewithunit; 

WR1: upper-bound\measurewith-unit.value-component > 

lowerbound\measurewith-unit.value-component; 
WR2: upperbound\measure_with-unit.unit-component = 

lower-bound\measure-with-unit.unit-component; 

WHERE 

END-ENTITY; 

Annex B.1, p .  59 
With the changes identified in this Technical Corrigendum, the object identijìer for this part of I S 0  
10303 hus chunged, Remove the object identifier for the document and replace with the following: 

{ is0 standard 10303 part(47) version (2) } 

Annex B.2.1, p .  59 
With the changes identified in this Technical Corrigendum, the object identifier for  the 
shape-aspect-definitionschema has changed. Remove the object identifier for the 
shape--aspect-dejînition-schema and replace with the following: 

{ is0 standard 10303 part(47) version (2) object( 1) shape-aspect-definition-schema( 1 )  } 

Annex B.2.2, p .  59 
With the changes identified in this Technical Corrigendum, the object identifier for the 
shape-dimensionschema has changed. Remove the object identijìer for the 
shape-diinensionschen7a and replace with the following: 

{ is0 standard 10303 part(47) version (2) object( 1)  shape-dimension-schema(2) } 

Annex B.2.3, p .  59 
With the changes identtfìed in this Technical Corrigendum, the object identifier for the 
shape-tolerance-schema has changed. Remove the object identifier f o r  the shape-toleranc.e_schema 
and replace with fhefoiíowing: 

{ is0 standard 10303 part(47) version (2) object( 1 )  shape-tolerance-schema(3) } 

AnnexC,p. 61 
With the changes identifìfird in this Technical Corrigendum, the EXPRESS contained on the diskette is 
incorrect. Replace the contents of the annex with the following: 
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This annex provides a listing of the EXPRESS entity names and corresponding short names as specified 
in this part of IS0 10303. It also provides a listing of the complete EXPRESS schema specified in this 
part of I S 0  10303 without comments or other explanatory text. This annex is available in 
computer-interpretable form and can be found at the following URLs: 

Short names: http://www.niel.nist.gov/div826/subject/apde/snr/ 
EXPRESS: http:/lwww.mel.nist.gov/step/parts/part047/is/tc 1 / 

If there is difficulty accessing these sites contact IS0 Central Secretariat or contact the IS0  TC 184iSC4 
Secretariat directly at: sc4sec@cine.nist.gov. 

NOTE - The information provided in cornputer-interpretable form at the above URLs is informative. 
The information that is contained in the body of this part of IS0  10303 is normative. 

Annex 0, Figure D. 7, p .  69 
With the change of the TYPE name from tolerance-select to shape-toleranceselect, Figure D. 7 has to 
be changed. Strike out the words, 'tolerance-select ' and replace with 'shape_tolerunce_seIect ' in 
Figure D. 7. 
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Foreword 

IS0 (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(IS0 member bodies). The work of preparing International Standards is normally carried out through IS0 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has h e  right to be represented on that committee. Intemational organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. I S 0  collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

Draft Intemational Standards adopted by technical committees are circulated to the member bodies for voting. 
Publication as an International Standard requires approval by at least 75% of the member bodies casting a 
vote. 

International Standard IS0 10303-47 was prepared by Technical Committee ISOiTC 184, Zn,dustriaZ 
automation systems and integration, Subcommittee SC 4, Industrial data. 

IS0 10303 consists of the following parts under the general title Industrial automation systems and integration - 
Product datu representation und exchange: 

- Part 1, Overview and fundamental principles; 

- Part 11, Description methods: The EXPRESS language reference manual; 

- Part 12, Description method: The EXPRESS-I language reference manual; 

- Part 21, Implementation methods: Clear text encoding of the exchange structure; 

- Part 22, Implementation method: Standard data access interface specifïcation; 

- Part 23, Implementation method: C +  + language binding to the standard data access interface; 

- Part 24, Implementation method: C language binding to the standard data access interface; 

- Part 26, Implementation method: Interface definition language binding to the standard data access; 

- Part 3 1, Conformance testing methodology and framework: General concepts; 

- Part 32, Conformance testing methodology and framework: Requirements on testing laboratories and 
clients: 

vi 
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- Part 34, Conformance testing methodology and framework: Abstract test methods; 

- Part 35, Conformance testing methodology and framework: Abstract test methods for SDAI 
implementations; 

- Part 41, Integrated generic resources: Fundamentals of product description and support; 

- Part 42, Integrated generic resources: Geometric and topological representation; 

- Part 43, Integrated generic resources: Representation structures; 

- Part 44, Integrated generic resources: Product structure configuration; 

- Part 45, Integrated generic resource: Materials; 

- Part 46, Integrated generic resources: Visual presentation; 

- Part 47, Integrated generic resource: Shape variation tolerances; 

- Part 49, Integrated generic resource: Process structure and properties; 

- Part 101, integrated application resource: Draughting; 

- Part 104, Integrated application resource: Finite element analysis; 

- Part 105, Integrated application resource: Kinematics; 

- Part 106, Integrated application resource: Building construction core model; 

- Part 201, Application protocol: Explicit draughting; 

- Part 202, Application protocol: Associative draughting; 

- Part 203, Application protocol: Configuration controlled design; 

- Part 204, Application protocol: Mechanical design using boundary representation; 

- Part 205, Application protocol : Mechanical design using surface representation; 

- Part 207, Application protocol: Sheet metal die planning and design; 
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- Part 208, Application protocol: Life cycle management - Change process; 

- Part 209, Application protocol: Composite and metallic structural analysis and related design; 

- Part 210, Application protocol: Electronic assembly, interconnet, and packaging design; 

- Part 212, Application protocol: Electrotechnical design and installation 

- Part 213, Application protocol: Numerical control process plans for machined parts; 

- Part 214, Application protocol: Core data for automotive mechanical design processes; 

- Part 215, Application protocol: Ship arrangement; 

- Part 216, Application protocol: Ship moulded forms; 

- Part 217, Application protocol: Ship piping; 

- Part 218, Application protocol: Ship structures; 

- Part 221, Application protocol: Functional data and their schematic representation for process plant; 

- Part 222, Application protocol: Exchange of product data for composite structures; 

- Part 223, Application protocol: Exchange of design and manufacturing product information for casting 
parts; 

- Part 224, Application protocol: Mechanical product definition for process plans using machining 
features; 

- Part 225, Application protocol: Building elements using explicit shape representation; 

- Part 226, Application protocol: Ship mechanical systems; 

- Part 227, Application protocol: Plant spatial configuration; 

- Part 229, Application protocol: Exchange of design and manufacturing product information for forged 
parts; 

viii 
Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:19:03 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



STD-IS0 10303-47-ENGL 1997  4 8 5 3 9 0 3  0 7 3 2 5 2 3  398 W 

0 IS0 IS0 10303-47:1997(E) 

- Part 230, Application protocol: Building structural frame: Steelwork; 

- Part 231, Application protocol: Process engineering data: Process design and process specification of 
major equipment; 

- Part 232, Application protocol: Technical data packaging core information and exchange; 

- Part 301, Abstract test suite: Explicit draughting; 

- Part 302, Abstract test suite: Associative draughting; 

- Pari 303, Abstract test suite: Configuration controlled design; 

- Part 304, Abstract test suite: Mechanical design using boundary representation; 

- Part 305, Abstract test suite: Mechanical design using surface representation; 

- Part 307, Abstract test suite: Sheet metal die planning and design; 

- Part 308, Abstract test suite: Life cycle management - Change process; 

- Part 309, Abstract test suite: Composite and metallic structural analysis and related design; 

- Part 3 10, Abstract test suite: Electronic assembly, interconnect, and packaging design; 

- Part 3 12, Abstract test suite: Electrotechnical design and installation; 

- Part 313, Abstract test suite: Numerical control process plans for machined parts; 

- Part 3 14, Abstract test suite: Core data for automotive mechanical design processes; 

- Part 315, Abstract test suite: Ship arrangement; 

- Part 316, Abstract test suite: Ship moulded forms; 

- Part 317, Abstract test suite: Ship piping; 

- Part 318, Abstract test suite: Ship structures; 

- Part 321, Abstract test suite: Functional data and their schematic representation for process plant; 
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- Part 322, Abstract test suite: Exchange of product data for composite structures; 
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- Part 323, Abstract test suite: Exchange of design and manufacturing product information for casting 
parts; 

- Part 324, Abstract test suite: Mechanical product definition for process plans using machining features; 

- Part 325, Abstract test suite: Building elements using explicit shape representation; 

- Part 326, Abstract test suite: Ship mechanical systems; 

- Part 327, Abstract test suite: Plant spatial configuration; 

- Part 329, Abstract test suite: Exchange of design and manufacturing product information for forged 
parts; 

- Part 330, Abstract test suite: Buiiding structural frame: Steelwork; 

- Part 331, Abstract test suite: Process engineering data: Process design and process specification of 
major equipment; 

- Part 332, Abstract test suite: Technical data packaging core information and exchange; 

- Part 501, Application interpreted construct: Edge-based wireframe; 

- Part 502, Application interpreted construct: Shell-based wireframe; 

- Part 503, Application interpreted construct: Geometrically bounded 2D wireframe; 

- Part 504, Application interpreted construct: Draughting annotation; 

- Part 505, Application interpreted construct: Drawing structure and administration; 

- Part 506, Application interpreted construct: Draughting elements; 

- Part 507, Application interpreted construct: Geometrically bounded surface; 

- Part 508, Application interpreted construct: Non-manifold surface; 
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- Part 509, Application interpreted construct: Manifold surface; 

- Part 5 10, Application interpreted construct: Geometrically bounded wireframe; 

- Part 5 1 1, Application interpreted construct: Topologically bounded surface; 

- Part 5 12, Application interpreted construct: Faceted boundary representation; 

- Part 5 13, Application interpreted construct: Elementary boundary representation; 

- Part 5 14, Application interpreted construct: Advanced boundary representation; 

- Part 515, Application interpreted construct: Constructive solid geometry; 

- Part 5 17, Application interpreted construct: Mechanical design geometric presentation; 

- Part 5 18, Application interpreted construct: Mechanical design shaded representation. 

The structure of this International Standard is described in IS0  10303-1. The numbering of the parts ofthe 
International Standard reflects its structure: 

- Parts 11 to 12 speciQ the description methods, 

- Parts 21 to 26 specify the implementation methods, 

- Parts 3 1 to 35 speciQ the conformance testing methodology and framework, 

- Parts 41 to 49 speciQ the integrated generic resources, 

- Parts 101 to 106 specify the integrated application resources, 

- Parts 201 to 232 specify the application protocols, 

- Parts 301 to 332 specify the abstract test suites, and 

- Parts 501 to 518 specify the application interpreted constructs. 

Annexes A .and B form an integral part of this part of IS0 10303. Annexes C, D, and E are for information only. 
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Introduction 

IS0 10303 is an International Standard for the computer-interpretable representation and exchange of product 
data The objective is to provide a neutral mechanism capable of describing product data throughout the life 
cycle of aproduct, independent from any particular system. The nature of this description makes it suitable 
not only for neutral file exchange, but also as a basis for implementing and sharing product data haqes and 
archiving. 

This International Standard is organized as a series of parts, each published separately. The parts of 
IS0  10303 fall into one of the following series: description methods, integrated resources, application 
interpreted constructs, application protocols, abstract test suites, implementation methods, and conformance 
testing. The series are described in IS0 10303-1. This part of IS0 10303 is a member of the integrated 
resources series. Major subdivisions of this part of IS0  10303 are: 

- shape aspect definition, provides resources for the representations of shapes to which dimensions and 
tolerances are applied; 

- shape dimension, provides resources for the representations of size and relative location to meet the 
dimensioning requirements found in engineering design; 

- shape tolerance, provides resources for the representations of limits within which manufactured 
shapes are permitted to vary. 

This part of IS0 10303 supports ail of the dimensioning and tolerancing methods as defined by existing 
International Standards on technical drawings. These methods include explicit dimensioning, associative 
dimensioning, plus-minus tolerancing , and geometrical tolerancing. 
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Industrial automation systems and integration - Product data 
representation and exchange - 
Part 47: 
Integrated generic resource: Shape variation tolerances 

i Scope 

This part of IS0 10303 specifies the resource constructs for representing dimensions and tolerances of product 
shapes. The dimensions specify the sizes of a shape and locations of identifiable portions of a shape. The 
tolerances specify the allowable deviation of a product from its defined shape and dimensions. The 
represenvations of dimensions and tolerances provided by this part of I S 0  10303 are appropriate for use with 
hoth 2D aid 3D geometric niodels ofparts. 

The following are within the scope of this purt of IS0 10303: 

- tolerances as constraints on the shape characteristics of a product; 

- the specification of the tolerances on a defincd shape; 

- the representation of geometrical tolerances and plus-iiiinus tolerances; 

- the representation of tolerance values; 

- the representation of dimensions; 

- the assignment of size characteristics to a shape; 

- the assignment of location aid orientation characteristics to a shape; 

- the specification of datums and datum references; 

- the identification of derived shape elements such as centre lines and intersections; 

- the structure for limit aiid fit systems for shapes. 
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The following are outside the scope of this part of I S 0  10303: 

- the definition of the fundamental principles, concepts and terminology of tolerancing and 
dimensioning; 

- the mathematical definition of tolerances and datums; 

- the description of dimensioning or tolerancing practices; 

- the specification of dimensional inspection methods; 

- the synthesis and analysis of tolerances; 

- the tolerancing of product characteristics other than shape; 

- the presentation of tolerances on engineering drawings; 

- the specification of surface finish or surface roughness. 

2 Normative references 

The following standards contain provisions which, through reference in this text, constitute provisions of this 
part of IS0 10303. At the time of publication, the editions indicated were valid. All standards are subject to 
revision, and parties to agreements based on this part of IS0 10303 are encouraged to investigate the 
possibility of applying the most recent editions of the standards listed below. Members of IEC and IS0  
maintain registers of currently valid International Standards. 

IS0 129: 1985, Technical drawings - Dimensioning - General principles, definitions, methods of execution and 
special indications. 

I S 0  286-1:1988, I S 0  system of limits andfits - Part I :  Bases of tolerances, deviations andfits. 

IS0 286-2:1988, I S 0  system of limits andfits - Part 2: Tables of standard tolerance grades and limit 
deviations for  holes and shafts. 

IS0 406: 1987, Technical drawings - Tolerancing of linear and angular dimensions. 
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IS0 1 101 : 1983, Teclinical drawjings - Geomwic tolerancing - To~erancirig of forni, orientation, location and 
run-out - Generalitií~s, definitions, ~ m b o l s ,  iiidications on drawings. 

I S 0  2692: 1988, Techrricul drawings - Geonietricul toleraricing - Maximum material principle. 

IS0  5458:1987, Technical drawings - Geometrical tolerancing - Positional tolerancing. 

IS0  5459:1981, Technical drawings - Geometrical tolerancing - Datums and datum-systems for 
geometrical tolerances. 

ISO/IEC 8824-1:1995, Information technology - Abstract Syntax Notation One (ASN.1): Specification of 
basic notation. 

I S 0  10303- 1 : 1994, Industrial autoniution systems and integration - Product data representation und 
c>XChUJlge - Part 1 : overview üíid fuìldafliPìitü1 PriilCipleS. 

I S 0  10303- 1 1 : 1994, Industrial automation systems arid integration - Product data representation und 
exdiange - Part I l :  Description methods: Tht. EXPRESS language reference manual. 

I S 0  10303-41 : 1994, Industrial automation systems and integration - Product data representation and 
exchange - Part 41: Integrated generic resources: Fundamentals [$product description arid support. 

I S 0  10303-42: 1994, Iïidustrial automation system and integration - Product data representation and 
excliarige - Part 42: Integrated generic resource: Geometric and topological representution. 

IS0  10303-43: 1994, Industrial autoniution systems und integration - Product data representution and 
exchange - Purt 43: InteRrated g~neric  resources: Kepresentation structures. 

IS0 10578: 1992, Technical drawings - Tolcruncing of orientation and location - Projected tolerance zone. 

3 Definitions 

3.1 Terms defined in IS0 129 

This part of IS0 1 0303 makes use of tlie following terins defined in I S 0  129: 

- diineiisioii; 
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- dimensioning; 

- feature. 

3.2 Terms defined in IS0 286-1 

This part of IS0 10303 makes use of the following terms defined in IS0 286-1: 

- fit system; 

- hole; 

- limit system; 

- shaft; 

- standard tolerance; 

- tolerance class. 

3.3 Terms defined in I S 0  1101 

This part of IS0 10303 makes use of the following terms defined in IS0 1101: 

- axis; 

- geometrical tolerance; 

- median plane; 

- projected tolerance zone; 

- mnout tolerance; 

- symmetry; 

-tolerance; 
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- tolerarice zone; 

- total runout tolerance. 

3.4 Terms defined in IS0 2692 

miis part of IS0  10303 makes use of the following terms defined in I S 0  2692: 

- lernt niaterial condition; 

- maximuin material condition. 

3.5 Terms defined in I S 0  5459 

This part of IS0  10303 makes use of the following terms defined in IS0 5459: 

- datum; 

- datum feature; 

- datum system: 

- datum target. 

3.6 Terms defined in IS0  10578 

This part of IS0 10303 makes use of the following term defined in IS0 10578: 

- projected tolerance zone. 

3.7 Terms defined in IS0  10303-1 

This part of IS0  10303 makes use of the following terms defined in IS0  10303-1: 

- application context; 

- application protocol; 

- product; 

5 
Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:19:03 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



STD-IS0 10303-47-ENGL 1997 = Y851903 0 7 3 2 5 3 2  3 T O  

IS0 10303-47:1997(E) @ IS0 

- resource construct; 

- structure. 

3.8 Other definitions 

For the purposes of this part of IS0 10303, the following definitions apply: 

3.8.1 boundary: the surfaces that surround and enclose the physical mass of the product shape. 

38.2 form tolerance: geometric tolerance applied to a feature or single feature element that requires no datum 
reference. 

3.8.3 profile tolerance: geometric tolerance applied to a unifonn boundary along the true profile w i t h  
which the elements of the surface must lie. 

3.8.4 plus-minus tolerance: a tolerance that is defined by two values that represent the minimum and 
maximum limits of a range within which the toleranced dimension may deviate. 

3.8.5 toleranced feature: an identifiable portion of the product shape to which one or more tolerances are 
applied. 

4 Shape aspect definition 

The following EXPRESS declaration begins the shape-aspect-definition-schema and identities the necessary 
external references. 

EXPRESS spec ification: 

* )  

SCHEMA shape-aspect-definition-schema: 

REFERENCE FROM productjroperty-definition-schema 
(shape-aspect, 
shape-aspect-relationship) ; 

REFERENCE FROM measure-schema 
(measurewith-unit) : 
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REFERENCE FROM support-resource-schema 
(bag-to-set, label, identifier); 

( *  

NOTE - The schemas referenced above can be found in the following parts of IS0 10303: 

product-propertydefinition-schema IS0 10303-41 
measure-schema IS0 10303-41 
support-resource-scheina IS0 10303-41 

4.1 Introduction 

The subject of the shape-aspect-definition-schema is to provide definitions of the spatial characteristics of 
a shape that are required for dimensioning and tolerancing. This schema provides representations for a derived- 
shape-aspect and a datum. A derived-shape-aspect is a shape-aspect that is developed from the defined 
shape of the product, but that is not required for defining the product shape. A datum is a shape- aspect that 
provide the origin from where dimensions and tolerances are referenced. A derived-shape-aspect and a datum 
are aspects of the shape that are required for dimensioning and tolerancing the size, the location, the orientation, 
and the form of a product shape. 

4.2 Fundamental concepts and assumptions 

The product shape is the concept of shape as a property that characterizes a product. Geometric models and 
engineering drawings are formal methods used to represent the product shape. Dimensions and tolerances are 
elements of the product shape definition which are independent from how the shape is represented. Dimensions 
may be explicitly identified as part of the shape characteristics, implicitly included in a geometric model that 
represents the shape, or explicitly presented in a two-dimensional drawing. 

A shape-aspect is an element of a product shape. Dimensions may be speciiied for both the entire product shape 
,and aspects of the shape. This schema augments the shape-aspects and the relationships among them as the 
definitional mechanism for specifying dimensions and tolerances. A shape-aspect, relationships between 
shape-aspect elements, and their specified dimensions and tolerances are always d e h e d  in the context of the 
product shape property. These dimensions and tolerances can be represented as elements of geometric models 
or engineering drawings. 

For the purpose of identifying dimensions and tolerances. this schema specifies the concept of a derived shape- 
aspect. A derived shape-aspect is a shape-aspect that is defined based on the specific way in which it relates 
to another shape aspect. The derived shape-aspect is used in conjunction with their related shape- aspect 
elements to specify dimensions and tolerances. The specific geometry that can represent the derived shape-- 
aspect and a shape-aspect that provide the definitional relationship are not in the scope of this schema. The 
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geometry, the representation structure, and their association to the dimension and tolerance elements specified 
in this part are defined in IS0 1030341, IS0 10303-42, and IS0 1030343. Only the generic concept of derived 
shape-aspect is specitied here. Application protocols may specify additional derived shape-aspect elements 
from those provided. 

NOTE - k g a l  values that are computer sensible for attributes of entities in this schema may be specified in application 
protocols. 

4.3 shape-aspect-definition-schema type definition: limit-condition 

A limit-condition type indicates that a tolerance may have a material modifier condition applied. This modifier 
allows for the addition of material to, or for the reduction of material from a feature. The use of limit-condition 
applies only to toleranced features and datum features that have size characteristics. 

EXAMPLE 1 - The diameter of a hole or of a shaft or the width of a slot are size characteristics which may have a 
limit-condi tion applied. 

E X P R E ~ D  ecification: 

* )  

TYPE limit-condition = ENUMERATION OF 
(maximum-material-condition, 
l e a s t m a t e r i a l - c o n d i t i o n ,  
regardless-of-feature-size); 

END-TYPE; 
( *  

. .  aced item definitions: 

maximum-material-condition: the state of a feature when it contains its maximum material with respect to its 
specified limit of size. Maximum materiai condition is defined in clause 3.3 of IS0 2692. The methods described 
in IS0 2692 for applying maximum-materiaicondition to datums and toleranced features shall be followed. 

NOTE 1 - For a shape-aspect which is void of material, the maximum-materialcondition is the smallest measure 
of this feature of size, e.g., the smallest diameter of a hole. 

least-material-condition: the state of a feature when it contains its leact material with respect to its specified 
limit of size. Least material condition is defined in clause 3.5 of IS0 2692. The methods described in 
amendment 1 of IS0 2692 for applying least-material-condition to datums and toleranced features shall be 
followed. 
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NOTE 2 - For a shape-aspect which is void of inaterial, the least-material-condition is the largest measure of this 
feature of size. e.g., the largest diairieter of a hole. 

regardless-of-feature- si^: the state of a feature when the specified tolerance or datum reference applies to any 
increment of size within the specified limits of tiie feature. 

NOTES 

3 - Unlike maximum-material-condition and least-material-condition, regardlessof-feature-size is not 
dependent 011 the quantity of material the feature of size contains. regardless-of-feature-size means that when 
geometric tcilerance is specified for a featiire of size, the specified tolerance is independent of size changes in that 
feahire of size. it does not matter if the feahire of size is at its upper tolerance measure, at its lower tolerance measure 
or any measure between, the specified tolerance or datum reference applies. 

4 - The principle of regardless-of-featuresize is explained iii clause 2.8.1,4.4.3. 5.7.1, and 5.3.4 of ANSI Y 14.5 

111. 

4.4 shapeaspect-definition-schema entity definitions: datum 

4.4.1 datum 

A datum is u shape-aspect from wlich dimensions and tolerances are referenced. Tliis shape-aspect may, but 
need not, coincide with tiie boundary defining the product. A datum is established hy a datum feature, a set of 
datum targets, or a group of features. 

NOTE - ï ï ie use aiid applicati«n ufa  group of features to establish a datum is identified in clause 9 of IS0 5459. The 
group of features is established through the use of shapeaspect-relationship objects. The concept of a group of 
shape-aspect elements is defined in 4.5. i. 

EXPRESS specificat ion: 

* )  

ENTITY datum 
SUBTYPE OF (shape-aspect); 
identification :identifier; 

INVERSE 
established-by-relationships : SET [l:?] OF shape-aspect-relationship 

FOR related-shape-aspect; 
WHERE 
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WR1: S I Z E O F  (QUERY ( X < * S E L F . e s t a b l i s h e d b y _ r e l a t i o n s h i p s  I 
S I Z E O F  (TYPEOF(X.relating-shape-aspect)* 
[ ' S H A P E A S P E C T - D E F I N I T I O N - S C H E U . D A T U M _ F E A T U R E ' ,  
'SHAPE-ASPECT-DEFINITION-SCHE~.DATUM-TARGET']) <> 1))=0; 

END-ENTITY; 

( *  

Attribute de finitions: 

identification: the name by which the datum is referred. 

established-by-relationships: the datum-feature, the set of datum-targets, or the group of derived shape- 
aspect that establish the datum. 

. .  Formal popos itions: 

WRl: A datum shall be established by either datum-features or datum-targets. 

4.4.2 datum-feature 

The datum-feature is an identified shape-aspect on the boundary of the product. One datum-feature may be 
used to establish a single datum. 

* )  

ENTITY datum-feature 
SUBTYPE OF (shape-aspect); 

INVERSE 

feature-basis-relationship : shape-aspect-relationship 
FOR relating-shape-aspect; 

WHERE 

WR1: S I Z E O F  (QUERY (sar<* bag-to-set ( U S E D I N  ( S E L F ,  
' P R O D U C T ~ P R O P E R T Y ~ D E F I N I T I O N ~ S C H E ~ . S H A P E ~ A S P E C T ~ R E L A T I O N S H I P . '  + 

' R E L A T I N G - S H A P E A S P E C T ' ) )  

I NOT   SHAPEASPECT-DEFINITION-SCHEMA.DATUM' I N  TYPEOF 

(sar.related-shape-aspect)) ) ) = O ;  

WR2: SELF.product-definitional = TRUE; 

END-ENTITY; 

( *  

10 
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Attribute de finitions: 

SELFshape-aspect.product-definitional: an indicator that the datum-feature is on the physical boundary 
of the shape that defines the product. 

feature-basis-relationship: the relationship to the datum that the datum-feature defines; it is achieved 
through the shape-aspect-relationship. 

For~nal nropositiong: 

WR1: A datum-feature shall be related to a datum. 

WR2: A datum-feature shall lie on the physical boundary of the shape that defines the product. 

EXAMPLE 2 - Figure 1 illustrates two cases of datum-feature. The datum-feature that is a cylindrical feature 
establishes the datum ideiitified as A. This datum is the axis of the cylinder. The datum identified as B is 
established from the datum-feature that is a planar surface of the product. This datum may, hut need not, be a 
plaiie that is coiiiciderit with the datum-feature. 

datum 

IS0 5459 presentation form 

datum-feature -' A' 
(cylinder) 

- 'A' / \  - 
\ 

\ - 

datum-feature - 'B' 
(face) / i  

datum -'B' 

Figure 1 - Examples of datum and datum-feature 
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4.4.3 datum-target 

The datum-target is a shape-aspect that indicates a datum target on the boundary of a product shape. The 
shape-aspect may be a point, line, or an area. The datum-target is defined in addition to the shape-aspect 
elements that define the product shape. 

NOTE - The use and application of datuin targets is described in clause 7 of IS0  5459. 

EXPRESS spec ifi ca tm:  ' 

* )  

ENTITY datum-target 
SUBTYPE OF (shape-aspect); 
target-id : identifier; 
INVERSE 
target-basis-relationship : shape-aspect-relationship FOR 

relating-shape-aspect; 
WHERE 

WR1: SIZEOF (QUERY (sar<* bag-to-set (USEDIN (SELF, 
'PRODUCT~PROPERTY~DEFINITION~SCHE~.SHAPE~ASPECT~RELATIONSHIP 

'RELATING-SHAPEASPECT') 
1 NOT ('SHAPE-ASPECT-DEFINITION_SCHEMA.DATUM' IN TYPEOF 
(sar.related-shapeaspect))) ) = O ;  

WR2: SELF.product-definitional = TRUE; 
END-ENTITY; 
( *  

' +  

. .  Ute defuiitions: 

target-id: the name by which the identification of the datum target number is referred. 

target-basis-relationship: the relationship to the datum that the datum-target defines; it is achieved through 
the shape-aspect-relationship. 

Formal orooositions: 

WR1: A datumtarget shall be related to a datum. 

WR2: A datumtarget lies on the physical boundary of the shape that defines the product. 
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4.4.4 datum-reference 

A datum-reference is the specificution of the use of a datum. 

EXAMPLE 3 - A datum inay be used iii the definitioii of inultiple datum systems. Each use of the datum would 
he a datum refereiice. Datum system concepts are described in 6.2 aiid clause 8 of IS0 5459. 

EXPRESS snecification: 

* )  

ENTITY datum-reference; 
precedence : INTEGER; 
referenced-datum : datum; 

WHERE 
WR1: precedence O; 

END-ENTITY; 
( *  

Attribute de tini tiong: 

precedence: the priority that is assigned to a datum for a specific use. 

NOTE - A datum inay have iniiltiple a i d  distinct uses arid have different precedence for each use. 

referenced-datum: die datum that participates in a geometrical tolerance of a product feature. 

Formal propositions: 

WRI: The value of precedence shall he greater Shan zero. 

4.4.5 referenced-modified-datum 

A referenced-modified-datum is a datum-reference where the refercnced datum may vary within the specified 
limits of size. 

NOTES 

1 - A datum inay be iiiodified if the datum-feature that produced it is a product feature which lias size 
characteristics. 
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2 - The use and application of a modified datum are described in clause 8 of I S 0  2692. 

EXPRESS spec *ifkation: 

* )  

ENTITY r e fe rencedmodi f i ed -da tum 

SUBTYPE OF (datum-reference); 
modifier : limit-condition; 

END-ENTITY; 
( *  

. .  Attribute defin iúons: 

modifier: the limit-condition that is assigned to the datum for a specific use of that datum. 

4.5 shape-aspect-definition-schema entity definitions: derived shapes 

4.5.1 composite-shape-aspect 

A composite-shape-aspect is a shape-aspect that associates aspects of the product shape for a specific 
purpose. 

EXPRESS specification: 

* )  

ENTITY composite-shape-aspect 
SUBTYPE OF (shape-aspect); 

INVERSE 
component-relationships : SET [ 2 : ? ]  OF shape-aspect-relationship 

FOR relating-shape-aspect; 
END-ENTITY; 
( *  

Attribute definitions: 

component-relationships: the set of member shape-aspects that form the composite-shape-aspect. The 
reiatingshape-aspect is the com posite-shape-aspect, and the related-shapeaspects are members of the 
set. 
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EXAMPLES 

4 - A set of datum-target-features are rclated together to establish a datum. 

5 - Fikwe 2 illustrates two instances of compositeshapeaspect. First, the compositeshapeaspect that contains 
cylindrical face compoiients imy represeiit a pattern of holes in which a pattern controlling positional geometric 
tolerance rxay be applied. The bolt hole pattern is the compositeshapeaspect. Second, the compositeshape-- 
aspect that coritaiiis coiinccted face components inay represeiit a profile group feature to which a single surface profile 
geometric tolerance may he applied. 

of 

A group of three cylinders that together form a 
composite-shape-aipect 

faces (two planar and one cylindrical) 
that together form a 

composites hape-aspect 

Figure 2 - Composite-shape-aspect 

4.5.2 derived-shape-aspect 

A derived-shape-aspect is ashape-aspect that depends on the definition of one or more specific shapes. The 
existence of the derived-shape-aspect depends on and relates to other shape-aspects. 
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NOTE - A derivai-shape-aspect may not be on the physical boundary of the product. Its intended purpose is to relate 
product dimensions and tolerances with the shape-aspects or features of the part. 

EXAMPLE 6 - Consider the shape-aspect of a cylindrical hole. It is symmetric about an axis, and this axis exists only 
when the hole exists. The axis is a derived-shape-aspect. 

EXPRESS sriecification: 

* )  

ENTITY derived-shape-aspect 
SUPERTYPE OF (ONEOF (apex, 

centre-of-symmetry, 
geometric-alignment, 
geometric-intersection, 
parallel-offset, 
perpendicular-to, 
extension, 
tangent) ) 

SUBTYPE OF (shape-aspect); 
INVERSE 

deriving-relationships : SET [i:?] OF shape-aspect-deriving-relationship 
FOR relating-shape-aspect; 

END-ENTITY; 
( *  

Attribute definitions: 

denMngrelationships: the identification of shape-aspect-derivingrelationships that define the derived-- 
shape-aspect . 

4.5.3 apex 

An apex is a derived-shape-aspect that defines the point corresponding to the common apex (the location 
where aplane and conical element intersect at a single point) of one or more conical shape-aspect elements. The 
common intersection of three or more planes or two curves shall be treated as a geometric-intersection rather 
than as an apex. 
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EXPRESS snecification: 

* )  

ENTITY apex 
SUBTYPE OF (derived-shape-aspect); 

END-ENTITY; 
( *  

Attribute definitions: 

SELnderived-shape-aspt.deriving_relationships: the shape-~pect-derivingrelationships which define 
the frustum from which the apex is derived. The relatingshape-aspect is the apex. The related-shape-- 
aspects are shape-aspects of the conical surfaces of frustums from which the apex is derived. 

4.5.4 centre-of-symmetry 

A centre--symmetry is a derived-shape-aspect that defines the geometric centre of symmetry of one or 
more symmetricshape-aspects. 

EXAMPLE 7 - Types of geometric representation for a centre-of-symmetry may be an axis for a feature, a center of 
a sphere, or a plane. In (a) of figure 3, the centre plane is the centreof-symmetry for the two parallel opposing 
planes. In (b) of figure 3, the axis of a cylinder is the centre--symmetry for both cylinders. 

EXPRESS Speci licaíion: 

* )  

ENTITY centre-of-symmetry 
SUBTYPE OF (derived-shape-aspect); 

WHERE 
WR1: SIZEOF (QUERY(sadr<*deriving-relationships) 
NOT('SHAPEASPECT_DEFINITION_CCHEMA.SYMMETRIC-SHAPE-ASPECT' 
IN TYPEOF 
(sadr.related-shape_aspect))))=O; 

END-ENTITY; 
( *  

Formal DroDosition: 

WR1: A centre-of-symmetry shall have at least one symmetric-shape-aspect. 

. 
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s ymmetric-shape-aspect 
given as the 
related-shape-aspec t 

centre-of-symmetry 
given as the 
relatingshape-aspect (b) 

--7 
/ 

/ 

Figure 3 - Symmetry-shape-aspect and centre-of-symmetry 

4.5.5 geometric-alignment 

A geometric-alignment is a derived-shapeaspect that defines a planar or linear feature that requires two or 
more features lying in the same plane or along the same line. 

EXPRESS specification: 

* )  

ENTITY geometric-alignment 
SUBTYPE OF (derived-shape-aspect); 

WHERE 
WR1:  S I Z E O F  (SELF\derived-shape-aspect.deriving-relationships)> 1; 

18 
Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:19:03 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



STDmISO 10303-47-ENGL 1 9 9 7  = 4851703 07325Li5 T 5 9  

0 IS0 IS0 10303-47:1997(E) 

END-ENTITY; 
( *  

Attribute de fini ti on$: 

SEI,Flderived-shape-aspect.deriving-relationships: the shapeaspect-derivingrelationship that 
usscxhtes the linear or pkmar derived-shape-aspect that contains two or more aligned shape-aspect element% 
The relating-shape-aspect is the geometric-alignment. The related-shape-aspects are the aligned shape-- 
aspect elements. 

Formal propositions: 

WRl: There shall be two or more element$ in the set of deriving-relationships. 

EXAMPLE 8 - Figure 4 illustrates ai axis of u cylinder as a linear feature and the face of a cutout as a planar feature. 
When two or inore aligiied pamilel axes are iised for the piupose of diinerisioniiig, a plane may be established to which 
a dimension is attached, as showii in  figure 4. 

4.5.6 geometric-intersection 

A geometric-intersection is a derivedshape-aspect that is the common intersection of two or more shape- 
aspect element$. 

NOTE - Since ii geometric-intersection is a derived shape, the use of intersection here is independent of any specific 
representati on. 

EXAMPLE 9 - A geometric-intersection is estahlished by the iiitersectio~i of two planar exteiisions from the 
adjacent sides of the block. This geometric-intersection inay be used as the participating shape-aspect iii 

dimensioning the location of the right or bottom plamr surfiices as shown in figure 5.  

EXPRESS Snec 'ification; 

* )  

ENTITY geometric-intersection 
SUBTYPE OF (derived-shape-aspect); 

WHERE 
WR1: SIZEOF (SELF\derived_shape_aspect .der iving_relat ionships)  > 1; 

END-ENTITY; 
( *  
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\ linear feature \ 
\ \  \ 

\ 
\ 
\ 

geometricalignment 
given as an aligning plane 
(relating-shape-aspect) 

shape-aspect 
given as aligned objects 
(rela tedshape-aspec t) 

. 

Figure 4 - Geometric-alignment 

. .  Ute definitiou: 

SELl%erived-shape-aspect.deriving_relationships: the shape-aspect-deriving_relationship that define 
the common intersection among intersecting shape- aspect elements. The relatingshape-aspect is the 
geometric-intersection. The related-shape-aspects are the basis of the common intersection. 
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extension 
(related-shape-aspect 2) 

geometric-intersection 
(relating-s hape-aspect) 

\ 

i 

Figure 5 - Geometric-intersection 

Formd Dronosi tions: 

WR1: There shall be two or more members in the set of derivinErelationships. 

Informal propositions: 

IP1: ‘ h e  shape-aspects tliat participate F L ~  relatin&shape-aspects shall intersect. 

4.5.7 parallel-offset 

A parallel-offset is u derived-shapeaspect that is located at a constant distance from a related-shape-- 
aspect. If the hasis is two dimensional, then all associated shape-aspect elements (tlie parallel offset and the 
basis shape aspect) lie in some common plane. If the basis is a surface, then all shape-aspect clements are 
embedded in three-dimensional space. 

. 
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NOTE - The basis shape aspect of a surface divides the space in which it is embedded into two haif-spaces. 

The parallel-offset is formed by the offset of each point of the basis, in a direction perpendicular to the basis 
by the offset distance (See figure 6). 

EXAMPLE 10 - Figure 6 is a p d a i  view of apart; not ail details are shown. The shape-aspect is the basis related-- 
shape-aspect for the parallel-offset. The offset is the distance the parallel-offset is positioned from its basis. 

offset 

/ 
paralleloffset 
.given as the related-shape-aspect 

basis shape-aspect 
given as the related-shapeidspect 

Figure 6 - Parallel-offset 

EXPRESS SDecification: 

* )  

E N T I T Y  parallel-offset 
SUBTYPE OF (derived-shape-aspect); 
offset : measurewith-unit; 

WHERE 

WR1: SIZEOF (SELF\derived-shape_aspect.deriving-relationships)= 1; 
E N D E N T I T Y ;  
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END-ENTITY; 
( *  

Attribute de finitions: 

offset: the distance hetwcen the paralleloffset and h e  shape-aspect to which the parallel-offset is parallel. 

SELFlderivedshape-aspect.deriving_relationships: a shape-aspect-relationship that associates the 
shape-aspect which is parallel to another shape-aspect. The parallel-offset has one deriving-relationships. 
The relatincshape-aspect is the paralleloffset. The relatedshape-aspect is the basis from which the 
parallel-offset is defined. 

Formai p roposi tiong: 

W R l :  There shall be one member in the set of deriving_relationships, 

4.5.8 perpendicular-to 

A perpendicular-to is a derived-shape-aspect that is oriented orthogonally to another shape-aspect. 

NOTE - The perpendicular-to need iiot intersect the shape-aspect froin which it  is established. 

EXPRESS snecificat' ioq: 

* )  

ENTITY perpendicular-to 

SUBTYPE OF (derived-shape-aspect);  

WHERE 
WR1: SIZEOF (SELF\der ived_shape_aspec t .der iv ing_re la t ionships)=  1; 

END-ENTITY; 
i *  

Attribute de finitions: 

SELFlderived-shape-aspect.derivin~re1ationship.s: a shape-aspect-relationship that associates the 
shape-aspect which is perpendicular to another shape-aspect. The relating_shape-aspect is the 
perpendicular-to. The related-shape-aspect is the shape-aspect from which the perpendicular-to is 
derived. 

i 
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. .  rooositions: 

WR1: There shall be one member in the set of derivingrelationships. 

4.5.9 extension 

An extension is a derived-shape-aspect that corresponds to the extension of a curve or surface shape-aspect 
element. 

EXAMPLE 11 - Consider the rounded edge of a block as shown in figure 5. To define the square corner at this edge, 
the two adjacent faces are extended until they intersect. Each of these is an extension. 

* )  

ENTITY extension 
SUBTYPE OF (derived-shape-aspect); 

WHERE 
WR1: S I Z E O F  (SELF\derived_shape_aspect.deriving_relationships) = 1; 

END-ENTITY; 
( *  

bute definitions: . .  

SELFlderivedshape-aspect.derivingrelationships: a shape-aspect-relationship that associates the 
shape-aspect which is extended from other shape-aspects. The relatingshape-aspect is the extension. The 
related-shape-aspect is the basis for the extension. 

. .  ositions: 

WRl: There shall be one member in the set of derivingrelationships. 

4.5.10 tangent 

A tangent is a derived-shapeaspect that contacts a curve or surface shape-aspect at a single point or line. 

* )  

ENTITY tangent 
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SUBTYPE OF (derived-shape-aspect); 
WHERE 
WRI: SIZEOF (SELF\derived_shape-aspect .der iving_relat ionships)= 1; 

END-ENTITY; 
( *  

. .  Attribute d e m  1 5 :  

SELnderived-shape-apect.deriving_relationships: a shape-aspect-relationship that associates h e  
shape-aspect which is tangent to other shape-aspect. The relatingshape-aspect is the tangent. The 
related-shape-aspect is the shape-aspect that the tangent touches. 

Formai propositions: 

WR1: There shall be one member in the set of deriving-relationships. 

4.5.1 1 shapeaspect-derivingrelationship 

A shape-aspect-derivinKrelationship is another shape-aspect-relationship that defines the specific 
association between a derived-shape-aspect and one or more shape-aspects. 

NOTE - The relating-shape-aspect is the derivedshape-aspect. The relatedshape-aspects are the other 
shape-aspects that are the basis for the derivedshape-aspect. 

EXPRESS specificat ion : 

* )  

ENTITY shape-aspect-deriving-relationship 
SUBTYPE OF (shape-aspect-relationship); 

WHERE 
WRI: 'SHAPEASPECT_DEFINITION_SCHEMA.DERIVED_CHAPE-ASPECT' IN TYPEOF 

(SELF\SHAPEASPECT-RELATIONSHIP.RELATING_SHAPE-ASPE~T) ; 
END-ENTITY; 

( *  

Forinal Dronnsitions: 

WR1: The relatinKshape-aspect of shape-aspect-deriving-relationship shall be a derived-s hape-aspect. 

. 
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4.5.12 symmetric-shape-aspect 

A symmetricshape-aspect is a shape-aspect of a product that is symmetrical about a geometric element, It 
may also be a shape-aspect defined by a group of identified shape-aspects of a product that together have the 
property of symmetry. 

EXAMPLE 12 - A cylinder is symmetric about its axis. A bolt hole pattern is a compositeshapeaspect that is 
symmetric about the axis of the common cylinder that intersects the centre of each hole. See figure 7. 

NOTE - Figure 7 illustrates a bolt hole circle pattern of four cylinders that is a compositeshapeaspect. 
Coiucidentally, the bolt hole circle pattern is also a symmetricshapeaspect that has a centreof-symmetry about 
the axis of the common cylinder that intersects the centre of each hole. Furthermore, each hole can be a symmetric-- 
shape-aspect when it  is necessary to capture the relationship to the hole’s centre-af-symmetry. 

EXPRESS specification: 

* )  

ENTITY symmetric-shape-aspect 
SUBTYPE OF (shape-aspect); 

INVERSE 

basis-relationships : S E T  [l:?] OF shape-aspect-relationship 
FOR relating-shape-aspect; 

WHERE 

WR1: S I Z E O F  (QUERY (X<*SELF.basis-relationships I 
‘ S H A P E A S P E C T - D E F I N I T I O N _ S C ” T R E _ O F E T R Y ’  IN TYPEOF 

(X.related-shape-aspect)) )>=1; 
END-ENT I TY ; 

( *  

, . .  A t t n b u t e i t i o n s :  

basis-relationships: identifies relationships to one or more features that are symmetric about centres of 
symmetry, e.g., point, axis, or median plane. The related-shape-aspect is a centre-of-symmetry. The 
relatincshape-aspect is the symmetric-shape-aspect. 

. .  v: 
WRl: A symmetric-shape-aspect shall have at least one centre-of-symmetry, 
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Each hole (Hl ,  H2, H3, H4) and 
the pattern of holes on the circle (Ci) are 

symmetricshape-aspect composite-shape-aspect 

Pattern of 4 cylinders (Hl ,  H2, H3, H4) 
when taken together form u 

/ - - . .  

-3a: H1 / 

-\ ‘. 
@J 

/ 
1 : p l  - J  u ’ ,  \ 

\ 

I 

l 

.’’ H3 
/ 

\ 

H4 
\ 

---. -- - . -  / m‘ 
+ 

Figure 7 - Symmetric-shape-aspect and composite-shape-aspect 

* )  

END-SCHEMA ; - - shape-aspect-definition-schema 
( *  

27 
Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:19:03 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



STD-IS0 L0303-47-ENGL 1997 4851903 0732554  T b L  D 

IS0 10303-47:1997(E) 0 IS0 

5 Shape dimension 

The following EXPRESS declaration begins the shape-dimension-schema and identifies the necessary external 
references. 

ESS specification; 

* )  

SCHEMA shape-dimension-schema; 

REFERENCE FROM qualifiedmeasure-schema 

(measure-representation-item, 
qualified-representation-item) ; 

REFERENCE FROM product j roperty-representat ion-schema 
(shape-representation); 

REFERENCE FROM productqroperty-definition-schema 
(shape-aspect, 
shape-aspect-relationship) ; 

REFERENCE FROM support-resource-schema 
(label, 
text) ; 

I* 

NOTE - The Schemas referenced above can be found in the following parts of IS0 10303: 

qualified-measure-schema IS0 10303-45 
product~~roperty-represen tati on-schema IS0 10303-41 
product-property-definition-schema IS0 10303-41 
support-resource-schema IS0 10303-41 

5.1 Introduction 

The shape-dimensionschema provides a representation for the description of .xation and siLe dimensions. 
The measure of a dimension may be either assigned to or derived from other shape-aspect elements. The 
supported types of measurement path for applying a dimension are: 
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- a linear path; 

- a curved path; 

- an angular path. 

5.2 Fundamental concepts and assumptions 

Dimensions that are derived from the geometric representations of shape-aspects are considered to be implicitly 
defined. Dimensions that are assigned to a shape-aspect, which may or may not have associated geometric 
representation, are considered to be explicitly defined. A size or location dimension may be both implicitly and 
explicitly defined for a given shape-aspect. 

NOTES 

1 - The lower limit of a limit diirieiisiiiii ca i  be represented by either a11 explicit or assigned, dimension, while the 
upper limit value inay be on an implicit or explicit dimension. 

2 - Legal values that are computer sensible for attributes of entities in this schema may be specified in application 
protocols. 

This part of IS0 10303 does not distinguish between intended values (e.g., designed values) and actual values 
(c.g., meusured values) for either dimensions or tolerances. Geometrical tolerances and plus-minus tolerances may 
he applied to a dimension. Dimensions need not have a tolerance value. 

This part of IS0 10303 does not distinguish between uses of dimensions. Uses of dimensions are defined in 
application protocols using this part of IS0 10303. 

EXAMPLE 13 - The specification of a dimension to defirie the desired product shape and the specification of a 
dimension to describe as-maiiufactiired product shape are two uses of dimension. 

This part of I S 0  10303 provides for the representation of dimensions in a manner that is independent of any 
requirements for draughting presentation. 

NOTE 3 - The application arid use of basic dimensions or reference dimensions are specified in ari application 
protocol. 

A dimensional location is a relationship between two shape-aspect elements that identifies a spatial constraint 
that shall be maintained during any physical transformation, translation, or rotation of the shape-aspect elements 

29 
Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:19:03 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



STDmISO 10303-97-ENGL 1777 m 4851903 073255b 834 

IS0  10303-47:1997(E) @ IS0 

together. This relationship is either directed from the origin shape-aspect or datum to the target shape-aspect, 
or it is non-directed. Only non-directed dimensional location is addressed in this part of IS0 10303. 

NOTE 4 - ï ñ e  decision as to whether the dimensional location is directed or non-directed is specified in an application 
protocol. 

A dimensional size of a shape-aspect identifies a constraint between the relative position of the boundary of the 
shape-aspect with either its axis of symmetry or another boundary of the same shape-aspect. The dimensional 
size is unaffected by any translation or rotation ofthe shape-aspect. 

A dimension is applied along a spec%ic measuring path. When the measuring path is not explicitly identified, the 
dimension will apply dong an implicit path. The definition of an implicit measuring path is dependent on the 
context of use and is specified in an application protocol. 

5.3 shape-dimension-schema type definitions 

5.3.1 angle-relator 

An angle-relator type is an identification of an angle. This angle is one of a set of possible angles created by: 

- the intersection of two shape-aspect elements; 

- tlie virtual intersection formed by extensions of two shape-aspect elements; 

- the boundaries of a single angular shape-aspect. 

RXPRFSS specification: 

* )  

TYPE angle-relator = ENUMERATION OF 
i equal, 
large, 
small) ; 

END-TY PE ; 
I *  

erated item de finitions: 

equal: the numerical measure of the angles are equal at the point of intersection between two shape-aspect 
elements. 
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large: the numerical measure of the selected angle at the point of intersection between two shape-aspect 
elements i s  the larger absolute value. 

small: the numerical measure of the selected angle at the point of intersection between two shapeaspect 
elements is the smaller ahsolute value. 

EXAMPLE 14 - Figure 8 illustrates it type of single angular shape-aspect. See figure 9 for types of intersections 
of shape-aspects. 

5.3.2 dimensional-characteristic 

A dimensional-characteristic is the selection of the dimension type to which a tolerance or explicit meiLsure 
value applies. 

EXPRESS s?ecificdtion: 

* )  

TYPE dimensional-characteristic = SELECT (dimensional-location, 

dimensional-size) ; 
END-TY PE ; 

( *  

smaller 
shape-aspect 
element as conical-hole 

Figure 8 - Single angular shapeaspect 
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5.4 shape-dimension-schema entity definitions 

5.4.1 angular-location 

An angular-location specifies that a spatial constraint exists between two shape-aspect elements that intersect 
or would intersea if projected. An angular-location is a measure of the angle defined by the two shape-aspect 
elements and their common intersection or projected intersection. 

NOTE - ïñe application and use of an angular-location is illustrated in Figure 9. Figure 9 also illustrates types of 
intersection of two shape-aspect elements( a and b) and Vimial intersection formed by derived-shape-aspects (c 
and d). 

* )  

ENTITY angular-location 
SUBTYPE OF (dimensional-location); 
angle-selection : angle-relator; 

END-ENTITY; 
( *  

I r I I / /  

/ 

I ' \  / I I/ / derivedshape-aspect 
I (cl 

deriveds hape-aspect 
(4 

equal 

- 

' /  
derivedshape-aspect 

Figure 9 - Angularlocation 
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angleselection: an indication of the specific angle type at the point of intersection. 

5.4.2 angular-size 

An angular-size is the measure of the angle formed by two boundaries of the shape-aspect and their common 
or projected intersection. An angularsize defines an angular spatial characteristic of a shape-aspect. An 
angular-size is represented by a single magnitude and is independent of the location of the shape-aspect on or 
within the product. 

NOTE - The application and use of an angular-she is illustrated in figure 10. 

I shapeaspect 

I I I  
i l  

'.+/ 

Figure 10 - Angular-size 

RFSS stxxification: 

* )  

ENTITY angular-size 
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SUBTYPE OF (dimensional-size); 
angle-selection : angle-relator; 

END-ENTITY; 
( *  

Attribute definitions: 

angle-selection: an indication of the specific type of angle at the point of intersection. 

5.4.3 dimensional-characteristic-representation 

A dimensional-characteristic-representation is an association of an implicit dimension with an explicit non- 
geometric representation. 

NOTE - A dimension for a shape-aspect may be explicitly represented as an actual value, a scaled value, a precision 
dependent value, or a pair of values that specify the upper and lower size liinits. A dimensionalcharacteristic-- 
representation associates one of the above value types with the implicit dimension value that may be derived from 
the geometric representation of the shape-aspect. 

F,XPRESS specification: 

* )  

ENTITY dimensional-characteristic-representation; 
dimension : dimensional-characteristic; 
representation : shape-dimension-representation; 

END-ENTITY; 
( *  

bute definitions: . .  

dimension: an implicit measurement for which an explicit non-geometric representation is defined. 

representation: the explicit non-geometric representation assigned to the dimension. 

5.4.4 dimensional-location 

A dimensional-location specifies that a spatial constraint exists between two shape-aspect element< that are 
represented as a non-directed measure applied dong a measurement path. 

34 
Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:19:03 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



STD-IS0 10303-47-ENGL 1997 4853703 07325bL L T L  

0 IS0 IS0  1 0303-47: 1 997( E) 

.I . EXPRESS Sge citicahon: 

* )  

ENTITY dimensional-location 
SUPERTYPE OF (ONEOF (angular-location, 

dimensional-locationwith_pathath) ) 

SUBTYPE OF (shape-aspect-relationship); 
END-ENTITY; 
( *  

NOTES 

1 - Representation of a shape-aspect participating in the dimensional-location relationship implies a measuring 
direction for the dimensional-location through the related and relating shape-aspect. The meaning of the direction 
is specified in ai application protocol. 

2 - The application and use of dimensional-location aid dimensionalsize are shown in figure 1 I .  

5.4.5 dimensional-location-with-path 

A dimensionallocation-with-path speciiies that a spatial constraint exists between two shape-aspect 
elements dong ai explicit path. The dimensional-location-with_path is a dimensional-location applied dong 
an explicit path that is defined between the shape-aspect elements. 

EXAMPLE 15 - See figure 12. The locatioii of hole H2 from hole HI m y  be defined with either dimensional-- 
locations, X I  and Y I or, dimensional-locationwithgathpath, DI.  1)imensionaI-locations X1 and Y 1 use implicit 
ineasiuing patiis defined by a coordinate system associated with the product. A dimensional-location-withqath 
applies along the explicit ineasuring path defined by the line intersecting the centres of the 2 holes. 

* )  

ENTITY dimensional-location-withgath 
SUBTYPE OF (dimensional-location); 
path : shape-aspect; 

END-ENTITY; 
( *  
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/-i angular-location 

angular-size 

_ _  

dimensional-location 

dimensionalsize 

Figure 11 - Dimensional-location and dimensional-size 

bute defin- . .  

path: the shape-aspect defining the measurement path for the dimension. 

5.4.6 dimensional-size 

A dimensional-size defines a spatial characteristic of a shape-aspect that is represented by a measure. This 
magnitude is independent of the location of the shape-aspect on or within the product. 

ss specification: 

* )  

ENTITY dimensional-size 
SUPERTYPE OF (ONEOF (angular-size, 

d i m e n s i o n a l - s i z e w i t h j a t h )  ) ;  

applies-to : shapeaspect; 
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name : label; 
WHERE 
WR1: applies-to.product-definitional = TRUE; 

END-ENTITY; 
( *  

Attribute definitions: 

applies-to: the shape-aspect being dimensioned. 

name: the identification of the application use of the dimension. 

EXAMPLE 16 - A size characteristic may be either a radius, a diameter, a length constraint, an angular constraint, 
a curve shape-aspect, an axisyinmetric shape-aspect, or a circular shape-aspect. Use of the name attribute with 
a value of "radius" clarifies the application use of this dimension. 

. .  Formal D ronos1 bons : 

WRI: a dimensional-size shall lie on the physical boundary of the shape that defines the product. 

I 
I 
l 

I I I 

l I I 
-x1-, I 

i 

----, x I 

Figure 12 - Dimensionlocation-with-path 
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5.4.7 dimensional-size-with-path 

A dimensionalsize-with-path defines a spatial characteristic of a shape-aspect. The dimensional-size-- 
with-path is represented by a single magnitude and is independent of the location of the shape-aspect on or 
within the product. It is the non-directed measure derived dong an explicit curve path that is defined between the 
two boundaries of the shape-aspect. 

EXPRESS specificdtion. C .  

* )  

ENTITY d i m e n s i o n a l _ s i z e w i t h _ p a t h  
SUBTYPE OF (dimensional-size); 
path : shape-aspect; 

END-ENTITY; 
( *  

Attribute de fini ti on8 : 

path: the shape-aspect defining the measurement path for the dimension. 

5.4.8 shape-dimension-representation 

A shape-dimension-representation is a representation of either dimensional-location or dimensional-size. 
It is a representation that explicitly describes a dimension of a shape-aspect with either a value or a range of 
values. 

NOTE - The tolerance principle of independence, as defined in IS0  8015 [5], has a symbol to identify the envelope 
requirement on a toleranced dimension. The envelope requirement may be conveyed by using the name attribute in 
shape-dimension-representation. 

EXAMPLE 17 - A cylindrical shape-aspect is prescribed to have a diameter of 10 centimetres. This specification, 
" 1 Ocm. diameter", is a shape-dimensionrepresentation that defines a size characteristic of the shapeaspect 
without requiring a geometric representation. 

A shape-dimension-representation may have many representationitems, but two of the representation-- 
items shall define a specific shape-dimension-representation. These represent the upper and lower dimension 
of a limits of size. Limits of size is defined in 4.3 of IS0 406. 
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EXAMPLE 18 - The diameter of a hole is defined to allow a physical iristaiice of the hole to vary between 2.00 cm. 
and 2.01 cin. III the product description, the lower aid upper allowable diameters of the hole are represented by a 
2.00 cm. geoinetric cylinder md mother representation item with a value of 2.01 cm. 

* )  

ENTITY shape-dimension-representation 
SUBTYPE OF (shape-representation); 

WHERE 
WR1: SIZEOF (QUERY (temp <* SELF-items I 
NOT ('QUALIFIED-MEASURE-SCHEMA.MEASURE_RE-REPRESENTATION-ITEM' 

IN TYPEOF (temp)))) = O; 
WR2: SIZEOF (SELF.items) <= 2; 
WR3: SIZEOF (QUERY (posmri <* QUERY (realmri <* SELF.items I 

'REAL' IN TYPEOF 
( real-mri \measure-with_uni t .value_component)  ) I 

NOT (posmri\measurewith-unit-value-component > 0.0 ) ) )  = O ;  

END-ENTITY; 
( *  

Formal pronositions: 

WR1: the representation-items in the set of items for a shape-dimension-representation shall be of type 
measure-represen tation-item. 

WR2: there shall be at most two representation-items in she set of items for a shape-dimension-- 
representation. 

WR3: die value-component of the representation-items in the set of items for a shape-dimension-- 
representation shall be a positive real number. 

*i  

END-SCHEMA; _ _  shape-dimension-schema 
( *  
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6 Shape tolerance 

The following EXPRESS declaration begins the shapetolerance-schema and identifies the necessary external 
references. 

* )  

SCHEMA shape-tolerance-schema; 

REFERENCE FROM productqroperty-definition-schema 
(shape-aspect, 
shape-aspect-relationship); 

REFERENCE FROM measure-schema 
(measurewithunit, measure-value); 

REFERENCE FROM representation-schema 
(representation); 

REFERENCE FROM support-resource-schema 
(label, 
text) ; 

REFERENCE FROM shape-aspect-definition-schema 
(datum-reference, 
limit-condition) ; 

REFERENCE FROM shape-dimension-schema 
ídimensional-characteristic, 
dimensional-location) : 

( *  

NOTE - The Schemas referenced and used above can be found in the following parts of IS0 10303: 

product_property-definition-schema IS0 1030341 
measure-schema IS0 10303-41 
support-resource-schema IS0 10303-41 
representation-schema IS0 10303-43 
shape-aspect-defin i tionschema 
shape-dimensionschema 

clause 4 of this part of IS0 10303 
clause 5 of this part of IS0 10303 
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6.1 Introduction 

The shape-tolerance-schema provides the constructs for describing tolerances that apply to dimensions and 
to elements of shape-aspect. This schema includes two types of tolerance: plus-minus tolerance and geometrical 
tolerance. The plus-minus tolerance provides the constructs for specifying tolerances in one of two ways: 

- the specification of upper and lower limits within which a dimension may vary; 

- the specification of limits and fits a$ specified in IS0 286-1 and IS0  286-2. 

The representation of statistical tolerance may be associated with the direct specification of the upper and the 
lower limits of the plus-minus tolerance or with a geometric tolerance. 

The geometrical tolerance provides the constructs for applying tolerance zones to elements of shape-aspects. 
A tolerance zone defines a region or il11 area within which a shape-aspect may vary and is bounded by a set of 
tolerance zone elements. These constructs support tolerances for the form, orientation, location, profile, and 
runout of a shape-aspect. A tolerance zone may be represented by specific geometry and is used for various 
tolerancing methods. 

6.2 Fundamental concepts and assumptions 

A toleranced dimension is an exact dimension with a plus-minus tolerance. A plus-minus tolerance limits the 
dimensionai variation of a dimension of a product. The plus-minus tolerance range is limited by either assigned 
values, which define the upper bound and lower bound of a dimension, or a standard tolerance as specified 
in IS0 286-1 and IS0 286-2. The tolerance with a statistical distribution provides an additional specification of 
die variation of a dimension and may be used with either a plus-minus tolerance or a geometric tolerance. 

Geometrid tolerances constrain the variations in the geometric properties of a product shape. These properties 
are form, laxiion, onentation, profile, and runout. IS0 1101 specifies geometrical tolerances for form, location, 
orientation, profile, and runout. IS0 5458 specifies the geometrical tolerance for position. A limit condition 
modifies a geometrical tolerance such that the size variation of a shape-aspect may increase or decrease, as 
specified in IS0 2692. A geometrical tolerance has a tolerance zone th'dt defines the limits of the variation of a 
shape-aspect. Tolerance zone elemenh define the boundaries of a geometrical tolerance zone. The tolerance zone 
for a single shape-aspect may be defined a single zone or in increments that are contiguous with a defined 
unit or by length or area. The size of the tolerance zone is defined by the meawre of the tolerance. Tolerance 
zones for geometrical toleraiices are specified in IS0 1101 and 5458. 

A geometrid tolerance may reference a datum system which is composed of one or more datums. The datum 
system defines un origin for the geometricdl properties. 
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NOTES 

1 - When the tolerance zone is not fully bounded, it is appropriate to assume that the tolerance zone extends to infinity 
at the unbounded areas. 

2 - Legal values that are computer sensible for attributes of entities in this schema inay be specified in application 
pro t oco Is. 

EXAMF'LE 19 - A flatness tolerance zone of a planar surface is bounded by two parallel, infinite planes separated by 
a distance of the tolerance magnitude. 

6.3 shape-tolerance-schema type definitions 

6.3.1 tolerance-method-definition 

The tolerance-method-definition type is the klentification of the method used to generate a tolerance value. 

EXPRESS specification: 

* )  

TYPE tolerancemethod-definition = SELECT 

(tolerance-value, 
limitsand-fits); 

END-TYPE ; 

( *  

6.3.2 tolerance-select 

A tolerance-select type indicates that a tolerance can either be a geometric-tolerance or a plus-minus-- 
tolerance. 

* I  
TYPE tolerance-select =SELECT 

(geometric-tolerance, 
plusminus-tolerance) ; 

END-TY P E  ; 

( *  

42 
Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:19:03 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



STD-IS0 10303-47-ENGL 1997 485L703 07325b9  Li92 

0 IS0 IS0  10303-47:1997(E) 

6.4 shape-tolerance-schema entity definitions: geometric tolerance 

6.4.1 dimension-related-tolerance-zone-element 

A dimension-related-tolerance-zone-element is an association of a tolerance zone definition with a locating 
dimension. 

EXAMPLE 20 - A sqiiare hole parallel to the Z axis may be toleranced with distinct positional tolerances in the X 
arid Y directions. Each specified pusitional tolerance is defined by a tolerancezone-definition consisting of two 
parallel planes. The diineiision that locates the centre plaie of the square hole in the X axis also specifies the location 
of the two parallel planes defining the positional toleraiice iii that axis. nie dimension-related-tolerance--zone-- 
element is the relationship of this dimension, the related-dimension, to the tolerance zone definition, the two parallel 
pl an es. 

NOTE - The relationship between ditnensions and tolerance zone elements is described in 3.6 of IS0 5458. 

EXPRESS, snecificatio . 

* I  
ENTITY dimension-related-tolerance-zone-element; 

related-dimension : dimensional-location; 
related-element : tolerance-zone-definition; 

END-ENTITY; 
f *  

Attribute de finitions: 

related-dimension: u dimension that positions the tolerance-zone-definition. 

related-element: a tolerance-zone-definition that is deiined widi a specific location. 

6.4.2 geometric-tolerance 

A geometric-tolerance is the specification of the allowable range within which a geometrical property of a 
product may deviate. 
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SS specificatian: 

* )  

ENTITY geometric-toler e; 
name : label; 
description : text; 
magnitude : measurewith-unit; 
toleranced-shape-aspect : shape-aspect; 

WHERE 
WR1: magnitude.value-component >= 0.0; 

END-ENTITY; 
( *  

Attribute definitions: 
. .  

name: the identification of the geometrical tolerance type. 

NOTE - This identification may be one of the geometrical tolerance types specified in IS0 1101 when used to 
represent International Standard geometrical tolerances. 

EXAMPLE 21 - Position, straightness, concentricity, parallelism circular runout, etc., are names for geometrical 
tolerance types. 

description: A supplementary note that shall be used to convey additional requirements associated with 
geometric tolerance. 

NOTE - This description may state requirements that may have an affect on the geometric-tolerance for specific 
applications. 

magnitude: the size of a tolerance. 

toleranced-shape-aspect: the shape-aspect to which the tolerance applies. 

WR1: The magnitude of the tolerance shall be greater than or equal to 0.0. 

6.4.3 geometric-tolerance-relationship 

A geometric-tolerance-relationship is an association between two geometric-tolerances. 
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* )  

ENTITY geometric-tolerance-relationship; 
name : label ; 
description :text; 
relating-geometric-tolerance : geometric-tolerance; 
related-geometric-tolerance : geometric-tolerance; 

END-ENTITY; 
( *  

Attribue definitions 

name: the word or group of words by which the geometric tolerance relationship is referred. 

description: text that describes the relationship. 

relatinLgeometric-tolerance: One of the geometric-tolerances that takes part in the relationship. 

related_geometric-tolerance: The other geometric-tolerance that takes part in the relationship. If one of the 

geometric-tolerances is to be dependent on the other, this attribute shall be the dependent one. 

6.4.4 geometric-tolerance-with-datum-reference 

A geometric-tolerance-with-datum-reference is a geometric-tolerance that references one or more datums 
for specifying the tolerance condition of a shape-aspect. 

EXPRESS mecification: 

* )  

ENTITY geometric-tolerancewith-datum-reference 
SUBTYPE OF (geometric-tolerance); 
datum-system : SET [l:?] OF datum-reference; 

END-ENTITY; 
i *  

datum-system: the datum or comhination of datums that define a reference for a geometric-tolerance. 
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NOTE - This attribute is not equivalent to datum system as defined in clause 7.2 of IS0  5459. 

6.4.5 geometric-tolerance-with-defined-unit 

A geometric-tolerance-with-defined-unit is a geometric-tolerance specified on a per unit basis of the 
shape-aspect. 

NOTE - The use and application of the per unit basis are described in Clause 9.1 of IS0 1101. 

EXAMPLE 22 - A straightness tolerance defines the allowable ainoilnt of bending of a product featire o11 a unit length 
basis. A flatness tolerance defines the allowable amount of warping of a surface on a per square unit area basis. 

EXPRESS snecification: 

* )  

ENTITY geometric-tolerancewith-defined-unit 
SUBTYPE OF (geometric-tolerance); 
unit-size : measurewithunit; 

WHERE 
WR1: unit-size.value-component > 0.0;  

END-ENTITY; 
( *  

Attribute def initions: 
. .  

unit-size: the unit measure over which a tolerance applies. 

WR1: The unit length or area over which the tolerance is applied shall be defined by a positive value. 

6.4.6 modified-geometric-tolerance 

A moàified_geametric-tolerance is a geometric-tolerance with a material limit condition that applies to the 
shape-aspect being toleranced. 

NOTE - See clauses 4 and 5 of IS0 2692. As specified in 4.2 of IS0 2692, this limit condition modifies the tolerance 
value applied to the toleranced shape-aspect. 
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EXPRESS speci ficatiori: 

* )  

ENTITY modified-geometric-tolerance 
,SUBTYPE OF (geometric-tolerance); 
modifier : limit-condition; 

END-ENTITY; 
( *  

Attribute definitions: 

modifier: the limitcondition that is assigned to a geometrical tolerance. 

Informal prQpo. citions: 

IP1: The SELF\toleranced-shape-aspect shall be a shape-aspect defining a product feature that has size 
characteris tics. 

6.4.7 projected-zone-definition 

A projected-zone-definition is a tolerancezone-definition that is projected from a feature of a product. The 
projection is external to the feature and is made from one of the ends of the feature for a specified length. A 
projected tolerance zone is defined in clause 4 of IS0 10578. 

* )  

ENTITY projected-zone-definition 
SUBTYPE OF (tolerance-zone-definition); 
projection-end : shape-aspect; 
projected-length : measurewith-unit; 

WHERE 
WRI: projected-1ength.value-component > 0.0; 

END-ENTITY; 
( *  

Atuibute de finitions: 

projection-end: the shape-aspect from which the projected tolerance zone originates. 
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projected-length: the distance from the feature being toleranced. 

. .  b d  OrODOSitlO ns: 

WR1: The value of the projected length shall be greater than 0.0. 

6.4.8 runout-zone-definition 

A runout-zone-definition is a tolerance-zone-element that is defined by the orientation of the measurement 
of the toleranced shape-aspect to the centre-of-symmetry of a datum-feature. 

EXAMPLE 23 - Figure 13 illustrates a runout-zone-definition. 

EXPRESS sriecification: 

* )  

ENTITY runout-zone-definition 
SUBTYPE OF (tolerance-zone-definition); 
orientation : runout-zone-orientation; 

END-ENTITY; 
( *  

bute defuiitio ns : . .  

orientation: the orientation of a toleranced shape-aspect to the centre of symmetry of a datum-feature. 

6.4.9 runout-zone-orientation 

A runout-zone-orientation is the specification of the orientation of the runout tolerance element to the centre 
of symmetry of a datum-feature. 

EXAMPLE 24 - Figure 13 illustrates an angle for a runout-zone-orientation. Rules specifying how the angle is 
measured shall be defined in an application protocol. 
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3’ datum-feature 

Figure 13 - Runout-zone-definition 

n: EXPRESS quificatio . .  

* )  

ENTITY runout-zone-orientation; 
angle : measurewith-unit; 

END-ENTITY; 
( *  

Attribute de finitions: 

angle: an angle value that orients the tolerance zone from the centre of symmetry of a datum feature to which the 
runout zone is applied, or u specific value that is the normal to the surface of the shapeaspect that is applied 
to tlie runout tolerance. 

NOTE - If a value other than a numeric value is desired then angle may be a descriptive-measure. 

EXAMPLE 25 - An example of an angle defineú by a descriptive-value may be “normal”. 
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Informal propositions: 
. .  

IP1: The angle value shall range from O to 90 degrees if the angle is a planar angle. 

6.4.10 runout-zone-orientation-reference-direction 

A runout-zone-orientation-reference-direction is a type of runout-zone-orientation that specifies the 
reference direction for the orientation of the angle. 

EXPWSS specification: 

* )  

ENTITY runout-zone-orientation-reference-direction 
SUBTYPE O F  (runout-zone-orientation); 
orientation-defining-relationship: shape-aspect-relationship: 

END-ENTITY; 
( *  

Attribute definitions: 

orientation-definingrelationship: the shape-aspect-relationship which specifies a directed relationship from 
the relatingshape-aspect to the related-shapeaspect to define the reference direction in which the angle is 
to be oriented. 

6.4.1 1 statistical-distribution-for-tolerance 

A statistical-distribution-for-tolerance is a type of representation that is defined by a set of measure-- 
representation-items that provide the set of distribution parameters. Each distribution parameter is defined by 
a name and a measure-with-unit. 

FXPRFSS specification: 

* )  

ENTITY statistical-distribution-for-tolerance 
SUBTYPE OF (representation); 

WHERE 
WR1: SIZEOF (QUERY (item <* SELF\representation.items I 

NOT ('QUALIFIED-MEASURE-SCHEMA.MEASURE_RE-REPRESENTATION-ITEM' 
IN TYPEOF (item)))) = O; 
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END-ENTITY; 
( *  

Attribute definitions: 

SELF\representation.name: The name by which the statistical-distribution-for-tolerance is referred 

EXAMPLE 26 - Normal Gaussian, Logxithink or Rayleigh are names for statistical distributions. 

EXAMPLE 27 - Meari arid standard deviation are characteristic parameters that define a Nonnai Gaussian distribution. 

Formal proposition: 

WR1: The representation-items in the set statistical-distribution-for-tolerence shall be of type measure-- 
representation-item. 

Informal nronositions: 

IP1: The n'me of each parameter that is related to the statistical-distribution-for-tolerance shall be specified 
in the name attribute of each respective representation-item in the items attribute of the representation. 

6.4.12 tolerance-with-statistical-distribution 

A tolerance-with-statistical-distribution defines the dlomtion of a tolerance in terms of a probability 
distribution. The statistical-distribution-for-tolerance may be associated with a tolerance value for a 
geometric-tolerance or a range of tolerances for a plus-minus-tolerance. 

EXAMPLE 28 - The diaineter of a shaft is toieranced by a plus-minus-tolerance. The plus-minustolerance 
specifies the range in which the diameter may vary. The statistical-distrihution-for-tolerance associated to this 
plus-minus-tolerance specifies that the actual diameter values shall conform to a statistical distribution within the 
t~ileraiice range. 

EXPRESS specification: 

* )  

ENTITY tolerance-with-statistical_distribution; 
associated-tolerance : tolerance-select; 
tolerance-allocation : statistical-distribution-for-tolerance; 

END-ENTITY; 
( *  
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. .  Ute definit tu:  

associatedtolerance: the tolerance that is specified with a statistical distribution. 

tolerance-allocation: the statistical distribution that shall apply to the tolerance. 

6.4.13 tolerance-zone 

A tolerance-zone is the region within which the toleranced feature shall be defined. The characteristics of the 
region are specified by the manner in which the toleranced feature is dimensioned. 

EXAMPLE 29 - A geometric location tolerance applied to a hole defines a tolerance-zone-form that may be 
described as cylindrical. 

F.XPRFSS spxificatioq: 

* )  

ENTITY tolerance-zone 
SUBTYPE OF (shape-aspect); 
defining-tolerance : SET [l:?] OF geometric-tolerance; 
form : tolerance-zone-form; 

END-ENTITY; 
( *  

bute definitions: .. 

definingtolerance: ail geometric tolerances which define a tolerance-zone for a shape-aspect. 

form: the representation of the applied shape that limits the specified tolerance for the tolerance-zone. 

6.4.14 tolerance-zone-form 

A tolerance-zone-form is a description of the shape of the tolerance-zone. 

EXAMPLE 30 - ?cylindrical", ?spherical?, ?parallelepiped?, and ?conical? are examples of descriptions of tolerance 
zone shapes. 
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EXPRESS specification: 

* )  

ENTITY tolerance-zone-form; 
name : label; 

END-ENTITY; 
( *  

bute d e f m :  . .  

name: the description of a tolerance zone shape. 

6.4.15 tolerance-zone-definition 

A tolerance-zone-definition specifies the defining boundaries of a tolerance zone. 

NOTE - A pair of boundaries specified as a single tolerancezone-definition may form either a partial or complete 
tolerance zone. 

EXPRESS specification : 

* )  

ENTITY tolerance-zone-definition 
SUPERTYPE OF (ONEOF (projected-zone-definition, 

runout-zone-definition) ; 

zone : tolerance-zone; 
boundaries: SET [l:?] OF shape-aspect; 

END-ENTITY; 

( *  

Attribute d e  Ilni tioris: 

zone: the tolerance-zone being defined. 

houndaries: a set of shape-aspects that define houndaries of the tolerance-zone. 

EXAMPLE 3 1 - A geometric location tolerance applied to a hole is defined to be a cylindrical zone in which the axis 
of the hole may vary. The cylindrical zone is symmetric about its axis. The two defining boundaries of this tolerance 
zone are the cyiindncal surface and its axis. For a tolerance-zone defined by two parallel planes (or lines), each plane 
(or line) defines a boundary of the tolerancezone-definition. 
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6.5 shape-tolerance-schema entity definitions: range 

6.5.1 limits-and-fits 

A limits-and-fits is a pre-defined fit system for specifying the tolerances associated with the a5semhly of mating 
product features. 

NOTE - S e e  IS0 286-1 and 286-2 for possible uses of limits and fits. 

EXPRESS spe cification: 

* )  

ENTITY limits-and-fits; 
form-variance : label; 
zone-variance : label; 
grade : label; 
source : text; 

END-ENTITY; 
( *  

Attribute definitions: 

form-variance: the algebraic difference between a size and a corresponding basic size. 

zone-variance: the designation to which the tolerance class applies. 

grade: the designation of the standard tolerance. 

source: the description of the place for additional information and requirements on this tolerance. 

6.5.2 plus-minus-tolerance 

The plus-minus-tolerance is the specification of the limits within which the value of a dimension may vary. A 
plus-minustolerance may have a range specified by either a tolerance-value or a limits-and-fits. 

FXPRESS specification: 

* )  

ENTITY plusminus-tolerance; 

range : tolerancemethod-definition; 
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toleranced-dimension : dimensional-characteristic; 
UNIQUE 

U R 1 :  toleranced-dimension; 
END-ENTITY; 
( *  

Attribute Defini tiong: 

range: the limits that, when applied to the dimension value, define the allowable variation for the dimension. 

toleranced-dimension: the dimension to which the plus-minus tolerance applies. 

Formal pronositions: 

UR1: There shdl be only one plus-minustolerance for a dimension. 

6.5.3 tolerance-value 

The tolerance-value is the representation of plus-minus tolerances for a dimension. A tolerance-value specifies 
the numeric values added to the nominal dimension of a shape-aspect. 

The lower-hound and upper-hound are applied to the value of the dimension to determine the acceptuble range 
of measured values. A tolerance-value may be either assigned by die user or specified according to IS0  286-1 
aid IS0 286-2. 

EXAMPLE 32 - Since the only constraint on the attribute values is that the upper bound be greater than the lower 
hound, the specification of a plus-min-tolerance (e.g., 10.0 +0.10 +0.05) is permitted. In this case, the nominal 
dimension, 10.0, is not bounded by its associated tolerance zone. 

EXPRESS specificatio n: 

* )  

ENTITY tolerance-value; 
lower-bound : measurewith-unit; 
upper-bound : measurewith-unit; 

WHERE 
WR1: upper-bound.value-component > lower-bound.value-component; 
WR2: upper-bound-unit-component = lower-bound.unit-component; 

END-ENTITY; 
( *  
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bute Definitions: .. 

lower-bound: the value of the tolerance that is added to the dimension value to establish the minimum deviation 
from the boundary toleranced from the nominal dimension. 

upper-bound: the value of the tolerance that is added to the dimemion value to establish the maximum deviation 
from the boundary toleranced fi-om the nominal dimension. 

WRl: The value of the upper-bound shall be greater than the value of the lower-bound. 

WR2: The upper-bound and the lower-bound shall have the same unit. 

* )  

END-SCHEMA; -- End of shape-tolerance-schema 
( *  

56 
Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:19:03 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



STD-IS0 10303-LI7-ENGL 1 7 7 7  W 4851703  0 7 3 2 5 8 3  Bb2 

Entitv Names 
ANGULAR-LOC ATION 

0 IS0 IS0 10303-47: 1 997( E) 

Short Na mes 
ANGLCT 

Annex A 
(normative) 

CENTRE-OF-SY MMETRY 
COMPOSITE-SHAPE-ASPECT 
DATUM 

Short names of entities 

CNOFSY 
CMSHAS 
DATUM 

Table A.1 provides the short names of entities specified in this part of IS0 10303. Requirements on the use of 
the short names are found in the implementation methods included in IS0 10303. 

DATUM-REFERENCE 

DATUM-TARGET 
DERIVED-SHAPE-ASPECT 

Table A.1 - Short names of entities 

DTh4RFR 
DTMTRG 
DRSHAS 

DIMENSIONAL-CHARACTERISTIC_REPRESENTATION 

I ANGUL AR-SIZE IANGSZ I 

DMCHRP 

i . 
DIMENSIONAL-LOC ATION 
DIMENSIONAL-LOC ATION-WITH-P ATH 
DIMENSIONALSIZE 

IAPEX ]APEX I 

DMNLCT 
DLWP 
DMNSZ 

EXTENSION 
GEOMETRIC-ALIGNMENT 
GEOMETRIC-INTERSECTION 

~ 

ID ATUM-FE ATURE IDTMFTR I 

EXTNSN 
GMTALG 
GMTINT 

GEOMETRIC-TOLERANCE 
GEOMETRIC-TOLERANCE-RELATIONSHIP 

GEOMETRIC-TOLERANCE-WITH-DATUM-REFERENCE 
GEOMETRIC-TOLERANCE-WITH-DEFINED-UNIT 

GMTTLR 
GMTLRL 
GTWDR 
GTWDU 

JDIMENS I ON AI-SIZE-WITH-P ATH I 
IDIMENSION-RELATED-TOLERANCE-ZONE-ELEMENT IDRTZE I 

ILIMITS-AND-FITS ILMANFT I 
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Entity Names 
MODIFIED-GEOMETRICTOLERANCE 
PARALLEL-OFFSET 
PERPENDICULAR-TO 
PLUS-MINUS-TOLERANCE 

Table A.l - Short names of entities (concluded) 

Short Names 
MDGMTL 
PRLOFF 
PRPT 
PLMNTL 

PROJECTED-ZONE-DEFINITION 
REFERENCED-MODIFLEDDATUM 
RUNOUï-ZONE-DEFINITION 

PRZNDF 
RFMDDT 
RNZNDF 

IRUNOUT-ZONEORIENT ATION IRNZNOR I 
RUNOUT~ZONE~OFUENTATION~REFERENCE~DIRECTION 
SHAPE- A SPECT-DERIVING-REL ATIONS HIP 

SHAPE-DIMENSION-REPRESENTATION 
STATISTIC AL-DISTRIBUTIONFOR-TOLERANCE 
SYMMETRIC-SHAPE-ASPECT 
TANGENT 
TOLERANCE-VALUE 

TOLERANCE-WITH-STATISTICAL DISTRIBUTION 

RZORD 
SADR 

SHDMRP 
SDFï 
SYSHAS 
TNGNT 
TLRVL 
TWSD 

TOLERANCE-ZONE ITLRZN 
ITOLERANCE-ZONE-DEFINITION ITLZNDF I 
ITOLERANCE-ZONEFORM JTLZNFR 
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Annex B 
(normative) 

Information object registration 

B.l Document identification 

To provide for unambiguous identification of an information object in an open system, the object identifier 

{ is0 standard 10303 part(47) version(0) } 

is assigned to this part of IS0 10303. The meaning of this value is defined in IS0 8824-1, and is described in 
IS0 10303-1. 

B.2 Schema identification 

R.2.1 shape-aspect-definition-schema identification 

To provide for unambiguous identification of the shape-a~pe~t-definiton-schema in an open information system, 
the ohject identifier 

{ is0 standad 10303 part(47) version( O) object( i) shape-aspect-defini tion-schema( 1) } 

is &signed to the shape-aïpect-deIinition-schema schema (see clause 4). The meaning of this value is defined 
in IS0 8824-1, and is described in I S 0  10303-1. 

B.2.2 shape-dimension-schema identification 

To provide for unambiguous identification of the shape-dimension-schema in an open information system, the 
object identifier 

{ iso standard 10303 part(47) version(0) object( 1) shape-dimension-schema(2) } 

is assigned to the shape-dimension-schema schema (see clause 5). The meaning of this value is defined in 
IS0 8824-1, and is described in IS0 10303-1. 

R.2.3 shape-tolerance-schema identification 

To provide for unambiguous identification of the shape-tolerance-schema in an open information system, the 
object identifier 

{ iso standard 10303 part(47) version(0) object( i) sliapetolerance-schema(3) } 
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is assigned to the shape-tolerance-schema schema (see clause 6). The meaning of this value is defined in 
IS0 8824-1, and is described in IS0 10303-1. 
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Annex C 
(informative) 

EXPRESS listing 

This annex provides a listing of the short names and a listing of the EXPRESS specified in this part of 
IS0 10303. No text or annotation is included. This annex is provided only in computer-interpretable form. 

- The information provided on this diskette is informative; the normative text is that contained in the body 
of this part of IS0 10303. 
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Annex D 
(informative) 

EXPRESS-G figures 

Figures D.l through D.7 correspond to the EXPRESS listing given in annex C. The figures use the EXPRESS-G 
graphical notation for the EXPRESS language. EXPRESS-G is defined in annex A of IS0 10303-1 1. 
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I datum I 

product-property-defiIii tion-schemxshape-aspect 

L 
Ï 

relating-shape-aspect 
(INV) target-basisrelationship 

I relatirig_shape-aspect 
(INV) feature-basis-relationship I 

related-shape-aspect l 

I product-propertydefinition-schema.shape-aspect-relationship 1 

support-resource-scheina.identifier 
I 

refereiice-datum 
- 

, 
I daturnrefereiice 
I 

U 

ri - - - - - - - - 
i modifier 

refereiiced-incxlified-datum limit-condition I I 

NOTE - shape-aspect-relatioiiship has oiily one attribute rimed 
relating-shape-aspect. However to display the INVERSE relationships 
for datum-feature and datum-Luget, it is displayed twice. 

Figure D.l - Shape-aspect-definition schema (see also figure D.2) 
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i symmetric-shape-aspect 

relatingshape-aspect 
(INV) component-relationships S [2:'?] 

derived-shape-aspect 
shape_aspect-denving_relationship I 

I I extension I 

l tangent I offset 

I I I 

geometric-aíignment 
I 

centre-o f-sy mmetry 

perpendicular-to 

NOTE - shape-aspect-relationship has an attribute 
named relatingshape-aspect. However to display the 
INVERSE relationships for compositeshape-aspect 
derived-shape-aspect, and symmetric-shape-aspect, 
it is displayed three times. 

Figure D.2 - Shape-aspect-definition schema (see also figure D.1) 
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shape-dimension-representation 

represenmion y 

I 
I 

I 1 
r - - - - - - - - - - - -  A 

dimensional-size diinensioiiai-location 

dimensional-size-w ith-path I dirneiisioiid-locatioli-wit-path 
- 

-1 r--- -~ 

I 

1 

Figure D.3 - Shape-dimension schema 
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I l 

I 
productproperty_definition-~h~~, shape-aspec t 

_ _ _ _ _ - _ _ _ _ - -  
I 

support-resource-schema.labe1 
I 

L _ _ _ _ _ _ _ _ _ _ _ _  J 

description 

I geomeuic-tolerance 

I 

I 
ineasure-schema.meure-with-unit 

I geometric-tolerance-with-defined-uni t I 1 geometric-tolerance-w ith-datum-reference 

1 modified_geometnc-tolerance 

modifer 

I I 
[ shape-aspect-defintion-schema.ümit-conditim 1 

I . . . . . . . . . . . . . . . . . . . .  I 
datum-system S[l:?] 

I shape.-aspect-definiton-schema.datum-ferefnce 1 
I 

I - - _ - - - - - - - - - - _ - - - _ _ - J  

Figure D.4 - Shape-tolerance schema (see also figure D.5 and D.6) 
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tolerance-zone-definition 
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, 
1 

zone 
C tolerance-zone 

definingrolerance S[ I:?] 
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form 

projected-zoiie-definition 

I O  c, 

l 
i _ _ _ _ _ _ _ _ _ _ _ _  J runout-zone-definition 

1 (,. 4,i geometric-tolerance ,) 1 tolerance-zone-form I I 
related-elemeti t L 

I 
I 

I I 
dunerision~related_tolerarice_zone~eletneii t 

I 

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I  I 

I J 

orientation 
I 

aigle rn~~sure-scheinarneasurewith-uni t 

Figure D.5 - Shape-tolerance schema (see also figure D.4 and D.6) 
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zone-variance 
I 

plus-minus-tolerance I----@ 
tolerand-dimension 

tolerance-value 
I I 

r - - - - - - - - - - - -  1 
support-resource-schema.text 

lower-bound 

I grade 

form-variance 

1 I I 

1 support_resource_schemalabel ] 

Figure D.6 - Shape-tolerance schema (see also figure D.4) 
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I representation-schemarepresentation J I 

tolerance-allocation + 
I 1 

r - - r - - -  

associated-tolerance 

- - - - -  
I i toleranceselect I 

7-----I 

cc5 4,2 geoinetnc-tolemce 6,l plusminus-tolerance 

Figure D.7 - Shape-tolerance schema (see also figure D.5) 
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