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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bogi¢s). The work of preparing International Standards is normally carried out
through ISO technical copsittees. Each member body interested in a subject for which a technical com-
mittee has been establish% the right to be represented on that committee. International organizations,
governmental and non-goverhmental, in liaison with ISO, also take part in the work. ISO collaborates
closely with the International rotechnical Commission (IEC) on all matters of electrotechnical stan-
dardization. O

International Standards are drafted i? ordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees i repare International Standards. Draft International Stan-
dards adopted by the technical committees arét circulated to the member bodies for voting. Publication
as an International Standard requires approvald@gt least 75% of the member bodies casting a vote.

Attention is drawn to the possibility that some one elements of this document may be the subject of
patent rights. ISO shall not be held responsible for id@)'{ying any or all such patent rights.

ISO 10303-111 was prepared by Technical Committee Qﬁﬂ"C184/SC4, Industrial automation systems
and integration, Subcommittee SC4, Industrial data. @

ISO 10303 is organized as a series of parts, each published separgtely. The structure of ISO 10303 is
described in ISO 10303-1. \%

Each part of ISO 10303 is a member of one of the following series: deséfgion methods, implementation

methods, conformance  testing  methodology and  frame integrated  generic
resources, integrated application resources, application protocols, abs test suites, application

interpreted constructs, and application modules. ISO 10303-111 is a mem @)f the integrated appli-
cation resources series. The integrated generic resources and the integrated appligaion resources specify
a single conceptual product data model.

A complete list of parts of ISO 10303 is available from the following URL: &

<http://www.tcl84-scd.org/titles/STEP_Titles.htm> (p

Vi © IS0 2007 — Al rights reserved


http://www.tc184-sc4.org/titles/STEP_Titles.htm

I1ISO 10303-111:2007(E)

Introduction

ISO 10303 is an International Standard for the computer-interpretable representation of product infor-
mation and for ?\exchange of product data. The objective is to provide a neutral mechanism capable of
describing produg# throughout their life cycle. This mechanism is suitable not only for neutral file ex-
change, but also ‘ﬁasis for implementing and sharing product databases, and as a basis for archiving.

This part of ISO 1030@(& member of the integrated resources series. This part of ISO 10303 specifies
the solid_shape_elemen ema.

A set of solid modelling sha? ements is defined that provide a capability for the exchange of feature-
based CAD solid models, exp d in terms of the sequence of successive creation or modification
operations used to build them. kind of representation of a product shape model is referred to as
a procedural, history-based or co ﬁct‘ion history model. The essential underlying resource for the
representation of models of this type i#l80O 10303-55, which provides the mechanism for capturing the
sequence of operations, and defines thefhtended interpretation of the entities defined in this part of ISO
10303 as modelling operations. This pafg6f ISO 10303 contains a single schema, the solid_shape_-
element_schema, which defines a set of co@lex geometric elements that can be incorporated into a
solid shape model. The relationship of this sclf{‘ to other schemas that define the integrated resources

of ISO 10303 is illustrated in Figure 1 using the ESS-G notation. EXPRESS-G is defined in annex

D of ISO 10303-11:2004. The schemas occurring #idjgure 1 are components of ISO 10303 integrated

resources, and they are specified in the following res parts:
support_resource_schema 0 ISO 10303-41
measure_schema @ ISO 10303-41
geometry_schema O@ ISO 10303-42
topology_schema 7~ 1SO 10303-42
geometric_model_schema @ SO 10303-42
representation_schema 0O 10303-43
mathematical_functions_schema 10303-50
explicit_geometric_constraint_schema IS 303-108
sketch_schema ISO 3-108

S
0
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Figure 1 — Schema level diagram of relationships between the solid -
shape_element_schema of this part of ISO 10303 and other resource
schemas
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Industrial automation systems and integration — Product data
representation and exchange —

Part 111:
IntegrategPapplication resource: Elements for the procedural
modelling%solid shapes

1 Scope (04
OO

This part of ISO 10303 spec@s resource constructs for representing the complex shape elements, some-
times known as form feature%at are supported by the solid modelling capabilities of modern CAD
systems. The elements are defin such a way as to facilitate the exchange of solid models of products
represented in terms of their cons a@ional history.

*
NOTE 1 Procedural or constructional hﬂli/yy models of solids can also include operations based directly on
entities defined in ISO 10303-42, in particuldr BQolean operations and operations based on the various subtypes of
swept_face_solid and swept_area_solid.

The following are within the scope of this part 0 10303:

L.

— the representation of solids having shape con ations resulting from blending and chamfering

operations; é

— the representation of solids with shape configuratio Iting from offsetting, thickening, shelling
and sculpturing operations; O

— the representation of solids having shape configurations charo;gistic of certain manufacturing fea-
tures, including several types of holes, pockets, slots and groo /

— the representation of solids having circular and rectangular pattems@ﬂle types of shape configura-
tions mentioned in the previous item of this list;

— the representation of solids that are generalizations of the solids of extmsi@d revolution defined
in ISO 10303-42.

— the representation of shape configurations on a model as aspects of the shape of the model, in the
sense defined by ISO 10303-41;

The following are outside the scope of this part of ISO 10303:

NOTE 2 For design purposes the configurations specified in this part of ISO 10303 are regarded as shape ele-
ments in their own right, and not as local aspects of more complex shapes. These configurations can be created,
subjected to modification and even subsequently deleted during the design process, so that they do not in general
appear in their original form as shape aspects of the final model.

— the representation of features relating to manufacturing or other applications downstream of design.

© IS0 2007 — Al rights reserved 1
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NOTE 3  Such features have associated semantics that are absent from the shape configurations defined in this
part of ISO 10303, which are purely concerned with the form of the modelled object.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 8824—1,A ormation technology — Abstract Syntax Notation One (ASN.1) - Part 1: Specifica-
tion of basic notawQp’

ISO 10303-1, Industr utomation systems and integration — Product data representation and ex-
change — Part 1: 0ver\x@/ and fundamental principles

ISO 10303-11:2004, Industragutomation systems and integration — Product data representation and
exchange — Part 11: Descriptfo, &ethods: The EXPRESS language reference manual

ISO 10303-41, Industrial automatidipP$ystems and integration — Product data representation and ex-
change — Part 41: Integrated generic y{{eurce: Fundamentals of product description and support

ISO 10303-42, Industrial automation sys@s and integration — Product data representation and ex-
change — Part 42: Integrated generic resouj@ Geometric and topological representation

ISO 10303-43, Industrial automation systems ntegration — Product data representation and ex-
change — Part 43: Integrated generic resource: Rep&em‘ation structures

ISO 10303-50, Industrial automation systems and int%tion — Product data representation and ex-
change — Part 50: Integrated generic resource: Mathem@l constructs

ISO 10303-55:2005, Industrial automation systems and integr — Product data representation and
exchange — Part 55: Integrated generic resource: Procedural avddybrid representation

ISO 10303-108, Industrial automation systems and integration — P/ ct data representation and ex-
change — Part 108: Integrated application resource: Parameterization @*constmim‘s for explicit geo-

metric product models 6
3 Terms, definitions and abbreviations 62
3.1 Terms defined in ISO 10303-1 (p

For the purposes of this document, the following terms defined in ISO 10303-1 apply.
— application;

— application context;

— application protocol (AP);

— data exchange;

2 © 1SO 2007 — All rights reserved



