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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/ IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the 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.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 10303-223 was prepared by Technical Committee ISO/TC184, Industrial automation systems and
integration, Subcommittee SC 4, Industrial data.

ISO 10303 is organized as a series of parts, each published separately. 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: description methods, implementation
methods, conformance testing methodology and framework, integrated generic resources, integrated
application resources, application protocols, abstract test suites, application interpreted constructs, and

application modules. This part of ISO 10303 is a member of the application protocol series.

A complete list of parts of ISO 10303 is available from the Internet:
<http://www.tc184-sc4.org/titles/>
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation of product
information and for the exchange of product data. The objective is to provide a neutral mechanism
capable of describing products throughout their life cycle. This mechanism is suitable not only for neutral
file exchange, but also as a basis for implementing and sharing product databases, and as a basis for
archiving.

This part of ISO 10303 is a member of the application protocol series. This part of ISO 10303 specifies an
application protocol (AP) for the use of product data within a defined context that satisfies an industrial
need to exchange product design, simulation, and manufacturing data for producing cast parts. In addition
this part of ISO 10303 also provides for the exchange of product design and manufacturing data for value
added operations to the cast parts.

This part of ISO 10303 defines the context, scope, and information requirements for the exchange of
design, simulation, manufacturing features, and product information for cast parts and specifies the
integrated resources necessary to satisfy these requirements. This part of ISO 10303 defines data sharing
for the exchange of product specification between a customer and a metalcaster in response to a request
for quote (RFQ) to supply cast parts. This part of ISO 10303 can be used to represent the product design
modifications necessary for tooling design to produce the cast parts. This part of ISO 10303 provides
data sharing and exchange of the original and modified product design between the metalcaster, the
customer, the tool shop, and can provide data as direct input the simulation software. Recently many
metalcasters use simulation software to evaluate a design and analyze a gating system to reduce the
failure rate of the cast part. There is a need to reduce cost, labour time and errors in inputting the part
design. This part of ISO 10303 provides a common neutral data form for this data exchange between
metalcaster, customer, tool shop and simulation software. Should a customer request delivery of a
machined casting to design specifications these value-added operations are supported by the machining
features in this part of ISO 10303. The original part design specification from the customer and the
modified part design from the metalcaster define the manufacturing features of the casting that are to be
machined by a machine shop. This part of ISO 10303 interfaces directly with 1SO 10303-224 and

SO 10303-219 and supports the data exchange between customer, metalcaster, and machine shop

to deliver machined and inspected casting to customer specification. This part of ISO 10303 can also

be used to represent the necessary process data for quality control purposes in support of the Production
Part Approval Process (PPAP). Should the metalcaster require a more complete Process Plan capability,
this part of 1SO 10303 provides an interface to 1SO 10303-240, the Process Plan for machined parts.
As a member of a suite of application protocols developed to aid in the manufacture of piece parts for
mechanical operations, this part of ISO 10303 has been harmonized to be integrated into that suite.

Application protocols provide the basis for developing implementations of ISO 10303 and abstract test
suites for the conformance testing of AP implementations.

Clause 1 defines the scope of this part of ISO 10303 and summarizes the functionality and data covered
within it. Clause 3 lists the words defined in this part of ISO 10303 and gives pointers to words defined
elsewhere. An application activity model that is the basis for the definition of the scope is provided in
Annex F. The information requirements of the application are specified in Clause 4 using terminology
appropriate to the application. A graphical representation of the information requirements, referred to as
the application reference model, is given in Annex G.
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Resource constructs are interpreted to meet the information requirements. This interpretation produces the
application interpreted model (AIM). This interpretation, given in 5.1, shows the correspondence between
the information requirements and the AIM. The short listing of the AIM specifies the interface to the
integrated resources and is given in 5.2. Note that the definitions and EXPRESS provided in the
integrated resources for constructs used in the AIM can include select list items and subtypes which are
not imported into the AIM. The expanded listing given in Annex A contains the complete EXPRESS for
the AIM without annotation while the short names of entities is given in Annex B. Information on where
to get computer interpretable EXPRESS is given in Annex I. A graphical representation of the AIM is
given in Annex H. Additional requirements for specific implementation methods are given in Annex C.

Figure 2 contains the data planning model that provides a high level description of the requirements for
this part of ISO 10303. This planning model was created from the in-scope data from the activities of the
application activity model (AAM) and grouped into logical units of functionality. This planning model is
used as a guide in developing the application reference model (ARM).

In the manufacturing product life cycle area of interest, there have been several application protocols that
have been developed.

NOTE Figure 1 illustrates the application protocols that are of interest to manufacturing, and the relationship of these application
protocols to each other.

As manufacturing application protocols are being developed, there has been a clear architectural plan for
development of new emerging manufacturing standards. The teams developing this set of applicaton
protocols are making a concentrated effort to make sure these standards are harmonized and have a
matching architecture.

The starting point for harmonization is 1SO 10303-203. This part of ISO 10303 first developed Boundary
Representation (B-Rep) geometry. This B-Rep geometry resulted in the development of Application
Integrated Construct (AIC) for Advanced Brep — 1SO 10303-514. This geometry is used throughout the
manufacturing application protocols.

The next point of harmonization is 1SO 10303-224. This part of ISO 10303 first developed machining
features (1SO 10303-522), geometric tolerances (ISO 10303-519), dimensional tolerances, definitions

for implicit shape definitions, and property definitions for materials, process, part, and surface finish.

Since the development of 1SO 10303-224, several application protocols have been developed to use constructs

defined by 1SO 10303-224. There has been complete harmonization of constructs with all of the other
manufacturing application protocols.
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Industrial automation systems and integration —

Product data representation and exchange —

Part 223:

Application protocol: Exchange of design and manufacturing
product information for cast parts

1 Scope

This part of ISO 10303 specifies the use of the integrated resources necessary for the scope and
information requirements for exchange, archiving and sharing of design and manufacturing product
information for cast parts.

NOTE 1 The application activity model, in Annex F, provides a graphical representation of the processes and information flows
which are the basis for the definition of the scope of this part of ISO 10303.

The following are within the scope of this part of ISO 10303:
— the manufacturing of a cast part made by sand, die, and investment casting processes;
— parts that are to be manufactured by casting processes;

— design data for cast parts, including geometry, materials, tolerances, required physical and mechanical
properties, required tests;

— casting features for defining shapes necessary for casting processes;

NOTE 2 The casting feature set is defined in this part of ISO 10303.

— manufacturing features for defining shapes necessary for machining processes;

— manufacturing features for defining shapes necessary for casting process;

— explicit representation of the 3D shape of casting features through bounded geometry representations;
— geometric and dimensional tolerances of the parts being manufactured;

— materials, and properties of the parts being manufactured;

— characterization of products used to make cast parts, including moulds, dies, equipment, materials,
and consumable items;
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— customer order administrative data to track receipt of an order for a cast part to the shop floor, but not
including tracking of the order on the shop floor;

— approval data to authorize the manufacture of a cast part;

— requisition administrative data to identify requirements and track the status of materials and
equipment needed to manufacture a cast part;

— work order data to track and identify the status of a cast part;
— tracking the state of raw stock for documenting the manufacturing history of a cast part;

— tracking a design exception notice of a cast part;

NOTE 3 The design exception notice relates to discrepancies in the features used to describe a cast part's shape.
— process plans for parts that are made by sand, die, and investment casting processes:
— process data for part routing which includes manufacturing process and setup sequencing;
— process data for operation;
— work instructions for the tasks required to manufacture a cast part, which include:
— references to the resources required to perform the work;
— the sequences of the work instructions;
— relationships of the work to the part geometry;
— specifications for patterns and die assemblies;
— input to and output from casting process simulation software;
— data exchange between customer and foundry, within the foundry, and between foundry and supplier;
— use of data for foundry automation and shop floor control;

— use of data for archiving of design and manufacturing data for cast parts.

NOTE 4 Data supported by this part of ISO 10303 might need to be archived to meet legal and regulatory requirements, and to
meet quality objectives.
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The following are outside the scope of this part of ISO 10303:
— centrifugal cast parts;
— data describing rules, guidelines and expert knowledge used to design and manufacture cast parts;
— data describing why a particular design or manufacturing decision was made;
— forging data;
— pit moulding;
— shop floor scheduling data;
— process plans for making patterns, dies, and other tooling;

— algorithms used to obtain simulation results.

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 286-1, ISO system of limits and fits — Part 1: Bases of tolerances, deviations, and fits.

ISO 286-2, ISO system of limits and fits — Part 2: Tables of standard tolerance grades and limit
deviations for holes and shafts.

ISO 1101, Geometrical Product Specifications (GPS) — Geometrical tolerancing — Tolerances of form,
orientation, location and run-out.

ISO 5459, Geometrical product specifications (GPS) — Geometrical tolerancing — Datums and datum-
systems.

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

ISO 8062-1:2007, Geometrical product specifications (GPS) — Dimensional and geometrical tolerances
for moulded parts — Part 1: Vocabulary.

ISO 10303-1, Industrial automation systems and integration — Product data representation and
exchange — Part 1: Overview and fundamental principles.

ISO 10303-11:2004, Industrial automation systems and integration — Product data representation and
exchange — Part 11: Description methods: The EXPRESS language reference manual.

© ISO 2008 — All rights reserved 3
Documents

Document Sharing Hub

Full document details: ISO 10303-223-2008


http://www.avadocuments.com/doc/iso-10303-223-2008
http://www.avadocuments.com/doc/iso-10303-223-2008

ISO 10303-223:2008 (E)
ISO 10303-21:2002, Industrial automation systems and integration — Product data representation and
exchange — Part 21: Implementation methods: Clear text encoding of the exchange structure.

ISO 10303-31, Industrial automation systems and integration — Product data representation and
exchange — Part 31: Conformance testing methodology and framework: General concepts.

ISO 10303-41, Industrial automation systems and integration — Product data representation and
exchange — Part 41: Integrated generic resource: Fundamentals of product description and support.

ISO 10303-42, Industrial automation systems and integration — Product data representation and
exchange — Part 42: Integrated generic resource: Geometric and topological representation.

ISO 10303-43, Industrial automation systems and integration — Product data representation and
exchange — Part 43: Integrated generic resource: Representation structures.

ISO 10303-45, Industrial automation systems and integration — Product data representation and
exchange — Part 45: Integrated generic resource: Material and other engineering properties.

ISO 10303-47, Industrial automation systems and integration — Product data representation and
exchange — Part 47: Integrated generic resource: Shape variation tolerances.

ISO 10303-49, Industrial automation systems and integration — Product data representation and
exchange — Part 49: Integrated generic resources. Process structure and properties.

ISO 10303-224:2006, Industrial automation systems and integration — Product data representation and
exchange — Part 224: Application protocol: Mechanical product definition for process planning using

machining features.

ISO 10303-238, Industrial automation systems and integration — Product data representation and
exchange — Part 238: Application protocol: Application interpreted model for computerized numerical
controllers.

ISO 10303-240:2005, Industrial automation systems and integration — Product data representation and
exchange — Part 240: Application protocol: Process plans for machined products.

ISO 10303-511, Industrial automation systems and integration — Product data representation and
exchange — Part 511: Application interpreted construct: Topologically bounded surface.

ISO 10303-514, Industrial automation systems and integration — Product data representation and
exchange — Part 514: Application interpreted construct: Advanced boundary representation.

ISO 10303-519, Industrial automation systems and integration — Product data representation and
exchange — Part 519: Application interpreted construct: Geometric tolerances.

ISO 10303-522, Industrial automation systems and integration — Product data representation and
exchange — Part 522: Application interpreted construct: Machining features.
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3 Terms, definitions and abbreviated terms

3.1 Terms defined in ISO 1101

For the purposes of this document, the following terms defined in ISO 1101 apply.
— dimension;
— tolerance.

3.2 Terms defined in ISO 5459

For the purposes of this document, the following terms defined in ISO 5459 apply.

— datum.

3.3 Terms defined in ISO 8062-1

For the purposes of this document, the following terms defined in ISO 8062-1 apply.

— mismatch.

3.4 Terms defined in ISO 10303-1

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

— application activity model (AAM);

— application interpreted model (AIM);

— application object;

— application protocol (AP);

— application reference model (ARM);

— implementation method;

— integrated resource;

— model;

— product;
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— product data;
— protocol implementation conformance statement (PICS);

— unit of functionality (UoF).

3.5 Terms defined in ISO 10303-31

For the purposes of this document, the following terms defined in ISO 10303-31 apply.
— conformance class;

— conformance testing.

3.6 Terms defined in ISO 10303-42

For the purposes of this document, the following terms defined in ISO 10303-42 apply.
— Dboundary representation (Brep) solid model;

— manifold solid boundary representation.

3.7 Other terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.71
casting feature
shape that represents the definition of a pattern and casting item necessary to create a cast part

3.7.2
component
product identified from a group of associated products

3.7.3
core box
structure that has the shape of the desired core to be produced, the female shape of the desired core (male)

3.74
core cavity
interior form of a core box that gives shape to a core

3.7.5

core print

part of a pattern or core box that has been so designed as to form a seat to locate and support a core within
the mould
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3.7.6
design phase
period of time when the engineering representation of a product is dynamic

3.7.7

die casting

castings process of injecting molten metal into a die, the metal being held under pressure until it
solidifies into a net shape metal part

NOTE This category includes high and low pressure die casting processes. The high pressure processes include normal die
casting, squeeze casting, semi-solid casting and vacuum die casting; and usually use large, complex moulds constructed of heat
treated tool steel or other high strength materials. The low pressure processes use a variety of methods to introduce metal into the
mould, including gravity pour, vacuum and pressure lift, and tilt pour processes. Because high pressures are not employed,
special cast iron alloys are usually used to construct the moulds.

3.7.8

foundry representative

sales representative that is under contract with a foundry to contact companies that would require cast
parts

3.7.9

green sand

sand that is naturally bonded, or compounded moulding sand mixture that has been tempered with water
for use while still in the damp or wet condition and contains sufficient refractory clay substance to bond
strongly without destroying the venting quality when rammed to the required degree of hardness

3.7.10

investment casting

metal casted into a mould produced by surrounding, or investing, an expendable pattern with a refractory
slurry coating that sets at room temperature, the wax or plastic pattern then being removed through the
use of heat prior to filling the mould with liquid metal

NOTE This category includes the lost wax investment process, where a consumable wax pattern is coated or invested with a
plaster or ceramic shell mould. Also, plastics and foams have been used to produce the pattern. This latter process is also
included in this part of ISO 10303 and is called lost foam, expendable pattern or evaporative pattern casting.

3.7.11

manufacturing feature

shape which represents volumes of material that are removed from a part by machining or that result
from machining

3.7.12
mechanical part
physical object that can be formed from material into a static shape
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3.7.13
modified part design
revised design of a part design to permit a part to be cast

EXAMPLE Changing the basic shape of a part by adding a slope to all vertical surfaces, so the cast part can be removed from a
mould or die.

3.7.14
mould
cavity where molten metal is poured to produce a cast part

3.7.15
pattern
wood, metal, plaster, foam, plastic or wax shape used to form a mould cavity

3.7.16
refractory material
ability of the casting material to withstand high temperatures without fusing or breaking down

3.7.17

sand casting

casting process that uses a pattern, also called a match plate or pressure plate, to make a disposable mould
for each casting poured

NOTE This category includes and covers all unbounded green sand processes, bonded sand processes and plaster mould
processes. The term "sand" used in this part of ISO 10303 includes green sand, bonded sand, plaster and other similar moulding
materials used to create a mould. This category also includes semi-permanent moulding processes, in the sense that the
permanent part of the mould is treated as a specially designed chill. Also included is the sand core package assembly casting
process, where a number of bonded sand cores are assembled to form a continuous cavity. In this case no pattern is employed.
The pattern is in effect divided up among the different cores.

3.7.18
solid model
three-dimensional object with a well defined inside and outside separated by a two-dimensional boundary

3.7.19
tooling design
configuration of one or more devices that will produce a cast part

3.7.20
value-added operation
process or procedure that is performed on a cast part after foundry operations have been completed

EXAMPLE Machining of the casting, heat treatment of the casting, painting the casting.
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3.8 Abbreviated items

For the purposes of this document, the following abbreviated terms apply:

AAM
AlIC
AIM
AP
ARM
Brep
EPS
ICOM
NDE
NDT
Ngon
PICS
PPAP
RFQ

UoF

application activity model
application interpreted construct
application interpreted model
application protocol

application reference model
boundary representation
Expandable Polystyrene foam
input, control, output, mechanism
non-destructive evaluations
non-destructive testing

N number of sides polygon
protocol implementation conformance statement
production part approval process
request for quote

unit of functionality

4 Information requirements

ISO 10303-223:2008 (E)

This clause specifies the information required for the definition of product data for Exchange of design
and manufacturing product information in the context of cast parts.
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The information requirements are specified as a set of units of functionality, application objects, and
application assertions. These assertions pertain to individual application objects and to relationships

between application objects. The information requirements are defined using the terminology of the
subject area of this part of ISO 10303.

NOTE 1 A graphical representation of the information requirements is given in Annex G.

NOTE 2 The information requirements correspond to those of the activities identified as being in the scope of the part of ISO
10303 in Annex F.

NOTE 3 The mapping specification specified in 5.1 shows how the information requirements are met using the integrated
resources and application interpreted constructs of this International Standard. The use of the integrated resources and
application interpreted constructs introduces additional requirements that are common to application protocols.

4.1 Units of functionality

This subclause specifies the units of functionality for the Exchange of design and manufacturing product
information for cast parts application protocol.

This part of ISO 10303 specifies the following units of functionality:
— casting features;

— casting_prerequisites;

— design_exception;

— die mould _features;

— investment casting features;

— library_reference;

— manufacturing_casting_resources;

— manufacturing_feature;

— manufacturing_part_properties;

— manufacturing_process_requirement documents;
— manufacturing_process_control documentation;
— measurement_limitations;

— part_administration data;

— part_model;
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— process_activities;
— process plan;
— quality control;
— requisitions;
— shape representation for casting and machining;

— simulation.

4.1.1 Casting features

The casting feature UoF contains the information necessary to identify shapes that represent the
definition of patterns and casting items necessary to create a cast part.

The following application objects are used by the casting_feature UoF:
— Casting_design_feature;
— Casting_insert;

— Chaplet;

— Chaplet_pad;

— Chill;

— Choke;

— Connection_transition;
— Core;

— Core_box_tooling;

— Core_master;

— Core_print;

— Ejector_box;

— Ejector_design feature;

— Ejector_pins;
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Ejector plate;
Ejector_system;
Feeder;

Filter;
Fixturing_tab;
Flask;

Flaskless;

Gating_design_feature;

Gating_system;
General_rib;
Ingate contacts;
Ingate;
Item_size;
Loose piece;
Master pattern;
Mould_box;
Mould_locks;
Pattern_plate;
Pin_center;
Pin_tips;

Planar rib;

Production_core box;
Production_pattern_definition;

Reset or_return_pins;
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— Rib;
— Riser_contact;
— Risers;
— Runner;
— Sand cast_design_feature;
— Sand_casting_tooling;
— Sand mould;
— Sprue;
— Stop_pin;
— Vent;

— Well.

4.1.2 Casting_prerequisites

The casting_prerequisites UoF specifies the necessary criteria that are to be satisfied for the production of
a cast part.

NOTE most the conditions are stated either by the customer and the machine shop except for the Process_requirement which is
stated by the foundry.

The following application objects are used by the casting_prerequisites UoF

— Casting_service data;

— Corrosion_service;

— Customer_casting_requirement;

— Elevated temperature service;

— Finishing_or_machining_operations;

— Heat_treat requirement;

— Inspection_or_test requirement;

— Inspection_plan;
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— Machining_allowance;

— Mechanical property requirements;
— Mechanical_stress;

— Mismatch_tolerance;

— Pattern_equipment available;

— Payment_and_shipping;

— Process_requirement;

— Reporting requirement;

— Special inspection requirement;
— Tolerance requirement.

4.1.3 Design_exception

The design _exception UoF contains the application objects used for documentation required for issuing

an error report for a problem that was discovered in the creation of a process plan, and a solution to the
problem as it pertains to the regeneration of input data for further cast parts.

NOTE This unit of functionality is completely common with ISO 10303-224:2006. All objects are completely harmonized with
10303-224:2006.

The following application objects are used by the design_exception UoF:
— Design_exception_notice;

— Engineering_change order;

— Engineering_change proposal;

— Request_for_clarification.

4.1.4 Die mould features

The die mould feature UoF contains the information necessary to identify explicit shapes and implicit
attributes required to define die moulds and features for a die mould.
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The following application objects are used by the die mould feature UoF:
— Cooling_port;
— Die_design_feature;
— Die_cast_master;
— Die_cast_tooling;
— Die_clamping;
— Die _core;
— Die_master;
— Die _mould tooling;
— Die _mould vent;
— Production_die cast mould,
— Production_die_mould;
— Production_tool;
— Secondary_tooling;
— Shot_sleeve;

— Slide.

4.1.5 Investment casting features

The investment casting features UoF contains the information necessary to identify explicit shapes and
implicit attributes required to define investment casting and features for an investment casting.

The following application objects are used by the investment casting_features UoF:
— linvestment casting master;

— Investment_casting_tooling;

— Investment_casting_tooling_definition;

— Investment _design_feature;
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— Investment mould,

— Lost_foam_casting_die;

— Production_investment cast mould;

— Sprue_and runner mould.

4.1.6 Library reference

The library reference UoF provides the capability and mechanisms by which references can be made to
information in external libraries.

NOTE 1 A supplier library of part information is a type of library that may be referenced.

NOTE 2 This unit of functionality is completely common with ISO 10303-224:2006. All objects are completely harmonized
with ISO 10303-224:2006.

The following application objects are used by the library reference UoF:
— BSU;

— Class_BSU;

— Externally defined representation;

— Library part assignment;

— Property BSU;

— Property_value;

— Supplier BSU.

4.1.7 Manufacturing casting resources

The manufacturing_casting_resources UoF contains the definitions of tools, fixtures, and jigs used to
accomplish the casting and fabrication of a part.

NOTE This unit of functionality is partially common with ISO 10303-240:2005. The objects in common are completely
harmonized with ISO 10303-240. These objects are: Controller, Resource with material and Resource with representation.
The object Generic_casting_resource is common with Generic_manufacturing_resource found in ISO 10303-240:2005, only the
name is different.
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The following application objects are used by the manufacturing castingl resources UoF:
— Bankout_frame;
— Controller;
— Core_bench;
— Core_box_vent;
— Core_conveyer system;
— Core_equipment;
— Core_machine;
— Core_setter;
— Dryer;
— Ejector_equipment;
— Equipment;
— Equipment_size;
— Finishing;
— Generic_casting_resource;
— In_facility location;
— Machine mounting;
— Melting_equipment;
— Moulding_equipment;
— Resource with material;
— Resource with_representation;

— Shakeout.
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4.1.8 manufacturing_feature

The manufacturing feature UoF contains the information necessary to identify shapes which represent
volumes of material that shall be removed from a part by machining or shall result from machining.

The following application objects are used by the manufacturing_feature UoF:
— Compound _feature;

— Compound_feature element;

— Compound_feature relationship;

— Feature;

— Manufacturing_design feature;

— Machining_feature;

— Manufacturing_feature;

— Manufacturing_feature group;

— Transition_feature.

4.1.9 Manufacturing_part_properties

The manufacturing part properties UoF contains the description of characteristics of the part that is being
defined. These characteristics specify requirements for manufacturing that apply to either the state of the
part at a particular time prior to or after the manufacture of the part, or a process that is required to be
executed during the manufacture of the part.

NOTE This unit of functionality is partially common with ISO 10303-224:2006. The objects in common are completely
harmonized with ISO 10303-224:2006. These objects are: Descriptive parameter, Hardness, Material, Material property,
Numeric_parameter, Numeric_parameter with_tolerance, Part property, Process_property, Property, Property parameter and
Surface property.

The following application objects are used by the manufacturing part properties UoF:
— Casting_weight_requirement;

— Composition_element;

— Data_curve;

— Descriptive parameter;

— Geometry characteristic;
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— Hardness;

— Material;

— Material composition;

— Material property;

— Material structure;

— Material_structure element;

— Numeric_parameter;

— Numeric_parameter with_tolerance;

— Numeric_range;
— Part_property;
— Process_property;

— Property;

— Property_relationship;

— Property_parameter;

— Surface property;

4.1.10 Manufacturing process_requirement documents

ISO 10303-223:2008 (E)

The manufacturing process_requirement_documents UoF contains information that identifies product
data for control documents. These documents include contracts, drawings, additional data for process
plans, and other supporting documentation for process plans. These documents may be in either digital or

hardcopy format.

NOTE 1 This unit of functionality is partially common with ISO 10303-224:2006. The objects in common are completely
harmonized with ISO 10303-224:2006. These objects are: Part dimensioning_standard, Specification and Specification usage -

constraint.

NOTE 2 This unit of functionality is partially common with ISO 10303-240:2005. The objects in common are completely

harmonized with ISO 10303-240. These objects are:

Digital_file, Document_assignment, Document _file, Document file -

properties, Document_file relationship, Design_reference, Executable, External file identification, External schema definition,

Hardcop, Illustration, Partial document assignment,
Supplemental documentand View_reference.

© ISO 2008 — All rights reserved

Full document details: ISO 10303-223-2008

Part_dimensioning_standard,

Special instruction,  Specification,

19
Documents

Document Sharing Hub


http://www.avadocuments.com/doc/iso-10303-223-2008
http://www.avadocuments.com/doc/iso-10303-223-2008

ISO 10303-223:2008 (E)

The following application objects are used by the manufacturing process_requirement documents UoF:
— Customer design deficiency report;
— Customer tool design report;
— Design_reference;

— Digital_file;

— Document_assignment;

— Document _file;

— Document _file properties;
— Document_file relationship;
— Executable;

— External file identification;
— External _schema_definition;
— Hardcopy;

— Tlustration;

— Part_dimensioning_standard;
— Product_quality report;

— Proof report;

— Quality acceptance report;
— Simulation_exception_report;
— Simulation_report;

— Simulation_tooling_report;
— Special_instruction;

— Specification;

— Specification_usage constraint;
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— Supplemental document;

— View_reference.

4.1.11 Manufacturing process_control documentation
The manufacturing_process_control _documentation UoF contains information that identifies product data
order information. These documents include work order information from an internal or external

customer and internal manufacturing operations documentation that allows for the tracking of the work on
a part's manufacture.

NOTE This unit of functionality is completely common with ISO 10303-224:2006. All objects are completely harmonized with
ISO 10303-224:2006.

The following application objects are used by the manufacturing process_control documentation UoF:
— Customer_order;

— Digital technical data package work order;

— Ordered part;

— Pedigree creation_order;

— Project_order;

— Request_for quotation

— Resource acquisition_order;

— Shop_work order.

4.1.12 Measurement limitations

The measurement_limitations UoF contains the information necessary to identify the important sizes of
the measured relationships between aspects of a part's shape or between an aspect of a part's shape and a
reference shape that does not comprise the shape of the part, and the acceptable deviation from that size
or relationship for the purpose of manufacturing.

NOTE This unit of functionality is completely common with ISO 10303-224:2006. All objects are completely harmonized with
ISO 10303-224:2006.

The following application objects are used by the measurement limitations UoF:
— Angular_dimension_tolerance;

— Angular size dimension_tolerance;
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Common_datum;

Curved dimension_tolerance;
Datum;

Datum_ferature;

Datum_target;

Datum_target set;

Diameter dimension_tolerance;
Dimensional tolerance;

Distance along_curve_tolerance;
Externally defined size dimension;
Geometric_tolerance;
Geometric_tolerance precedence_relationship;
Height dimension;

Length dimension;

Limits_and _fits;
Location_dimension_tolerance;
Location_tolerance;

Material condition modifier;
Placed target;
Plus_minus_value;

Projection;
Radial_dimension_tolerance;
Size tolerance;

Target area;
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— Target_circle;
— Target_line;
— Target point;
— Target_rectangle;
— Thickness_tolerance;
— Tolerance limit;
— Tolerance range;
— Tolerance value;
— Tolerance zone;
— Tolerance zone_definition;

— Width_dimension.

4.1.13 Part_administration_data

The part_administration_data UoF contains the information used in the management of product data.

NOTE 1 This unit of functionality is partially common with ISO 10303-224:2006. The objects in common are completely
harmonized with ISO 10303-224:2006. These objects are: Approval, Organization, Person and Person_in_organization.

NOTE 2 This unit of functionality is partially common with ISO 10303-240:2005. The objects in common are completely
harmonized with ISO 10303-240. These objects are: Status_authority.

The following application objects are used by the part_administration_data UoF:
— Address;

— Approval;

— Date;

— Organization;

— Person;

— Person_in_organization;

— Status_authority.
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4.1.14 Part_model

The part model UoF contains the information necessary to identify the part that is to be input to the cast
parts function and identify the association of properties with that part. Additionally, information
pertaining to feedback about the quality or necessary revisions to the product data is represented by this
UoF.

The following application object is used by the part_model UoF:

— Cast_part;

— Cast_part_with_rigging;

— Design_part;

— Master_sample;

— Part_relationship;

— Part_version;

— Red line part;

— Tooling.

4.1.15 Process_activities

The process_activities UoF contains the information which defines a specific manufacturing action.
Manufacturing actions deal with the transformation and inspection that takes place in the sequential

process of machining a source material into a final part. These manufacturing actions include processes,
operations and tasks associated with material removal by numerically controlled machine tools.

NOTE This unit of functionality is partially common with ISO 10303-240:2005. The objects in common are completely
harmonized with ISO 10303-240. These objects are: Activity, Allowed time, Alternate activity, Ancillary_activity, Ancillary -
setup, Continuous_process, Manufacturing_process, Performance_rate, Process_activity and Production_rate.

The following application objects are used by the process_activities UoF:
— Activity;

— Allowed _time;

— Alternate activity;

— Ancillary_activity;

— Ancillary_setup;
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— Assembly;
— Bench_inspection;
— Casting_activity;
— General foundry process;
— Customer_simulation;
— Dimensional measurement_inspection;
— Equipment_process;
— Equipment_setup;
— Fabrication;
— Heat treat;
— Impregnation_activity;
— Inspection_activity;
— Machining_activity;
— Manufacturing_process;
— Metalcaster simulation;
— Non_casting_operations;
— Non_equipment_process;
— Non_permanent_moulding_process;
— Permanent moulding_process;
— Performance rate;
— Production_rate;
— Production_welding;
— Setup_activity;
— Simulation_process;
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— Surface_finish;

— Tooling_process;

4.1.16 Process_plan

The process_plan UoF contains the application objects used for defining a process plan, revisions of the
process plan, machining feature classification structure and manufacturing process and setup sequencing.

NOTE This unit of functionality is partially common with ISO 10303-240:2005. The objects in common are completely
harmonized with ISO 10303-240. These objects are: Alternate process plan, Continuous_process, Process plan, Process -
plan_security, Process_plan_version, Revision.

The following application objects are used by the process plan UoF:
— Alternate process_plan;

— Continuous_process;

— Process_plan;

— Process_plan_security;

— Process_plan_version;

— Revision.

4.1.17 Quality_control

The quality control UoF specifies the inspection and test results obtained from a sample set of lots or
heats of castings.

The following application objects are used by the quality control UoF;

— Activity execution_result;

— Activity result_record;

— Casting_per_order;

— Casting_verification;

— Checking_aid _tool;

— Composition_element record,

— Composition_inspection;
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— Core_assembly;
— Equipment_setting_record;
— Equipment usage;
— First_article;
— Heat;
— Inspection_or_test result;
— Lot;
— Material usage;
— Material usage record;
— Process_parameter_record;
— Property_inspection;
— Sampled_set;
— Shape dimensions;
— Other_inspection;
— Tolerance inspection;

— Tool _verification;

4.1.18 Requisitions

The requisitions UoF contains the information necessary to identify documents generated by a
manufacturing organization that specify an order for obtaining necessary manufacturing resources.

NOTE This unit of functionality is partially common with ISO 10303-224:2006. The objects in common are completely
harmonized with ISO 10303-224:2006. These objects are: Indirect_stock requisition, Material requisition, and Requisition.

The following application objects are used by the requisitions UoF:
— Die _mould_requisition;
— Indirect_stock requisition;

— Material requisition;
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— Pattern_tooling_requisition;

— Requisition.

4.1.19 Shape_representation_for casting and_machining

The shape representation_for casting and machining UoF contains the physical definition of initial and

final form of the part. This definition is given via a parametric method for features, and additional
geometric and topological definitions.

NOTE This unit of functionality is partially common with ISO 10303-240:2005. The objects in common are completely
harmonized with ISO 10303-240:2005. These objects are:  Direction_element, Face shape element, Face shape element -
relationship, Geometric model, Location_element, Model element, Object element shape representation, Orientation, Part -
shape, Path_element, Planar element, Shape aspect, Shape aspect representation, Shape element and Shape representation -

type.

The following application objects are used by the shape representation for casting and machining UoF:
— Base shape;

— Casting_envelope requirement;

— Curve point;

— Direction_element;

— Drafted_surface;

— Edge shape element;

— Face shape element;

— Face shape element_relationship;

— Geometric_model;

— Location_element;

— Model_element;

— Object_element_shape representation;
— Orientation;

— Part_shape;

— Parting_surface;

— Path_element;
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— Planar_element;

— Shape_aspect;

— Shape aspect representation;
— Shape_element;

— Shape representation_type.

4.1.20 Simulation

The simulation UoF speicifes the input data and the output data for a casting simulation model.
The following application objects are used by the simulation UoF:
— Boundary_condition;

— Condition_or assumption;

— Defect_prediction;

— Integration_interval;

— Meshing_condition;

— Simulated property;

— Simulation_input;

— Simulation_input_region;

— Simulation_output;

— Simulation_output_region;

— Simulation_result;

— Simulation_run;

— Simulation_run_relationship;
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— Simulation_software;

— Simulation_unit;

— Simulation_unit_state;

4.2 Application objects

This subclause specifies the application objects for the Exchange of design and manufacturing product
information for cast parts application protocol. Each application object is an atomic element that

embodies a unique application concept and contains attributes specifying the data elements of the object.
The application objects and their definitions are given below.

4.2.1 Activity

An Activity is a discrete task, or set of tasks, that is executed in the manufacturing of a product. Each
Activity is either an Casting_activity (see 4.2.21), Activity setup (see 4.2.280), Alternate activity (see
4.2.6) or Machining_activity (see 4.2.174).

NOTE This application object is harmonized with the same object from ISO 10303-240:2005, Clause 4.2.1.
The data associated with an Activity are the following:
— activity_number;

— activity _information;

— consumable_resource;

— description;

— duration;

— execution_results;

— frequency;

— graphics_representation;

— name;

— output_item;

— performed by organization id;

— process_specification.

30 © ISO 2008 — All rights reserved
Documents

Document Sharing Hub

Full document details: ISO 10303-223-2008


http://www.avadocuments.com/doc/iso-10303-223-2008
http://www.avadocuments.com/doc/iso-10303-223-2008

ISO 10303-223:2008 (E)

4.2.1.1 activity_information
The activity information specifies the Special instruction (see 4.2.307) for the purpose of planning a
machining activity. The activity information need not be specified for a particular Special instruction.

here may be more than one activity information for a Special instruction. See 4.3.9 for the application
assertion.

4.2.1.2 activity_number

The activity number specifies the unique identifier for an operation, task, or step, within an process_-
plan_version.

4.2.1.3 consumable resource
The consumable resources specifies the Generic casting resource (see 4.2.136) that defines the

additional resources that may be necessary to perform the activity. The consumable resource need not be
specified for a particular Activity. See 4.3.5 for the application assertion.

4.2.1.4 description

The description specifies the word, or group of words, that relate detail information about the Activity.

4.2.1.5 duration

The duration specifies the Performance rate (see 4.2.225)which is the amount of time necessary to
complete the task. See 4.3.8 for the application assertion.

4.2.1.6 execution_results

The execution results specifies the outcome of the completed Activity. See 4.3.1 for the application
assertion.

4.2.1.7 frequency

The frequency specifies the number of repetitions a process plan is performed for a particular part. The
frequency need not be specified for a particular Activity.

4.2.1.8 graphics_representation

The graphics representation specifies the visual representation of information necessary for the activity.
There may be more than one graphics representation for a Design_reference (see 4.2.77), lllustration (see
4.2.147), or View reference (see 4.2.337). The graphics representation need not be specified for a
particular Activity. See 4.3.4, 4.3.6, and 4.3.11 for the application assertion.
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4.2.1.9 name

The name specifies the word, or group of words that make up the unique designation of an Activity.

4.2.1.10 output_item

The output item specifies the type of casting produced by the Activity. See 4.3.2 and 4.3.3 for the
application assertion.

4.2.1.11 performed_by_organization_id
The performed by organization id specifies the organization responsible for performing the Activity.

The performed by organization_id need not be specified for a particular Activity. See 4.3.7 for the
application assertion.

4.2.1.12 process_specification
The process_specification specifies the specification or standard describing specific information about the

Activity. The process_specification need not be specified for a particular Activity. See 4.3.10 for the
application assertion.

EXAMPLE The schedule of heat treatments established for aluminum-based alloys by the Aluminum Association (United
States).

4.2.2 Activity execution_result

An Activity execution_result is the performance of a Process plan (see 4.2.236) to manufacture a cast
part.

NOTE The Activity execution result may be used to record differences between planned and actual conditions, as well as
specific conditions existed, when a range of conditions are allowed by the process plan.

The data associated with an Activity execution result are the following:
— activity_results;

— description;

— part_measured.

4.2.2.1 activity results

The activity _results specifies the records for how a manufacturing operation was carried out. See 4.3.12
for the application assertion.
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4.2.2.2 description

The description specifies the written account of the Activity execution_result.

4.2.2.3 part_measured
The part measured specifies the Sampled set (see 4.2.275) that measures the properties of the parts

produced by the Activity execution result. The part measured need not be specified for a particular
Activity _execution_resul. See 4.3.13 for the application assertion.

4.2.3 Activity result record
An Activity result record is a log of how a manufacturing operation was carried out. Each

Activity result record is either a Equipment setting_record (see 4.2.112), a Process_parameter record
(see 4.2.235), a Material usage record (see 4.2.191), or a Composition_element_record (see 4.2.38).

NOTE Activity result_record objects, in combination with inspection results, can be used by techniques such as statistical
process control, to determine the relationship between quality factors and process variables, thus enabling continuous
improvement of product quality.

The data associated with a Activity result record are the following:

— date_and_time.

4.2.3.1 date and_time

The date_and time specifies the day and time at which the Activity result record was made. The date -
and_time need not be specified for a particular Activity result record

NOTE This would normally be when the actual process parameters are measured and recorded during production.

4.2.4 Address

An Address is a person or organization defined address for mail delivery. The data associated with an
Address are the following:

— city;
— e_mail;
— fax;

— state;
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— street_address;

— web_url;

— zip_code.

4.2.4.1 city

The city specifies the name of a town.

4.2.4.2 e_mail

The e _mail specifies the electronic mail address at which electronic mail may be received.

4.24.3 fax

The fax specifies the number at which facsimiles may be received.

4.2.4.4 state

The state specifies the name of a region in a country.

4.2.4.5 street address

The street number specifies the number of a location on a street.

4.2.4.6 web_url

The web url specifies the World Wide Web website Uniform Resource Locator for a person or
organization.

4.2.4.7 zip_code

The zip code specifies the code that is used by the country's postal service.

4.2.5 Allowed_time

An Allowed time is a type of Performance rate (see 4.2.225) that is the total time allocated for the
completion of an activity.

NOTE This application object is harmonized with the same object from ISO 10303-240:2005, Clause 4.2.2.

EXAMPLE The Allowed_time equals the allowance factor multiplied by the standard_time. If the standard _time takes 3
minutes to drill a hole, and the allowance factor for the job is 1.2, the Allowed_time for the job would be 3.6 minutes.
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The data associated with an Allowed_time are the following:
— allowance_factor;
— allowed _type;

— standard _time.

4.2.5.1 allowance_ factor

The allowance_factor specifies the percentage of the standard time which compensates for unavoidable
delays.

EXAMPLE Unavoidable delays include such thing as: making minor tool repairs, equipment repairs, operator fatigue, and
human factors.

4.2.5.2 allowed type

The allowed_type specifies the word or group of words that identify the item within the category of
allowed times. An Allowed time need not be specified for a particular allowed type.

EXAMPLE The type includes such words as batch, lot, order, piece, setup, teardown, and run time.

4.2.5.3 standard_time

The standard time specifies a time value for the accomplishment of a work task as determined by the
proper application of appropriate work measurement techniques.

NOTE The standard time is not influenced by operator fatigue, weather conditions, or other variables.

4.2.6 Alternate_ activity

An Alternate activity is a type of Activity (see 4.2.1) that is the identification of a separate activity that
can be used to replace the current activity within the same process plan.

NOTE This application object is harmonized with the same object from ISO 10303-240:2005, Clause 4.2.3.
The data associated with an Alternate_activity is the following:

— primary_activity.

4.2.6.1 primary_activity

The primary_activity specifies the Activity (see 4.2.1) of the primary activity for which this activity is the
Alternate activity. See 4.3.14 for the application assertion.
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4.2.7 Alternate_process_plan

An Alternate process plan is the identification of a secondary process plan that may be used when the
primary process plan choice is not available. The data associated with an Alternate process_plan is the
following:

— alternate ranking;

— plan_substitute.

4.2.7.1 alternate_ranking

The alternate ranking specifies the order for selecting Alternate process plan objects in the event the
primary Process plan version (see 4.2.238) is not available.

4.2.7.2 plan_substitute

The plan_substitute specifies Process_plan_version (see 4.2.238) that is to be used as a substitute process
plan. See 4.3.15 for the application assertion.

4.2.8 Ancillary_activity

An Ancillary_activity is a type of Casting_activity (see 4.2.21) that defines an ancillary action.

NOTE This application object is harmonized with the same object from ISO 10303-240:2005, Clause 4.2.6.
The data associated with an Ancillary activity are the following:

— method.

4.2.8.1 method

The method specifies the descriptive ancillary action being performed. The method need not be specified
for a particular Ancillary setup.

4.2.9 Ancillary setup

An Ancillary setup is a type of Activity setup (see 4.2.280) that defines the setup for a an ancillary
action Activity (see 4.2.1).

NOTE This application object is harmonized with the same object from ISO 10303-240:2005, Clause 4.2.7.

The data associated with an Ancillary setup are the following:

— setup_type.
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4.2.9.1 setup type

The setup type specifies the descriptive placement and location information for an ancillary activity.

4.2.10 Angular_dimension_tolerance

An Angular dimension_tolerance is a type of Location_tolerance (see 4.2.169) that defines the allowable
variation in the angle between two elements of the shape of a part. Each Angular dimension_tolerance
shall have an origin shape and a termination shape.

NOTE 1 This application object is harmonized with the same object from ISO 10303-224:2006, Clause 4.2.3.

NOTE 2 Figure 3 illustrates the Angular_dimension_tolerance.

mmmmmm fetrnination_shape

- Angular_dimension_tolerance
s
P
e
+01 & origin_shape
0]

Figure 3 — Angular_dimension_tolerance

The data associated with an Angular _dimension_tolerance are the following:

— plane_and _direction.
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4.2.10.1 plane_and_direction

The plane and direction specifies a plane that contains the geometry for the Angular dimension -
tolerance and a direction that is the location of the plane that contains the Angular dimension_tolerance.
The plane and_direction need not be specified for a particular Angular dimension_tolerance. See 4.3.16
for the application assertion.

EXAMPLE A part might be viewed in a front view for defining a location dimension_tolerance.

4.2.11 Angular_size dimension_tolerance

An Angular size dimension tolerance is a type of Size tolerance (see 4.2.304) that specifies the
allowable variation on the size or gap formed by two angular elements of the shape of a part.

NOTE 1 This application object is harmonized with the same object from ISO 10303-224:2006, Clause 4.2.4.

NOTE 2 Figure 4 illustrates the Angular_size dimension_tolerances.

+.004

-.005
full or half=TRUE

45
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\M 7 applied_shape

angular element of xngular element of
applied_shape applied_shape

Figure 4 — Angular_size_dimension_tolerance

The data associated with an Angular_size dimension_tolerance are the following:
— full_or_half;

— major_angle.
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