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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 1SO, 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.

In other circumstances, particularly when there is an urgent market requirement for such documents, a
technical committee may decide to publish other types of normative document:

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical experts in
an 1SO working group and is accepted for publication if it is approved by more than 50 % of the members
of the parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents an agreement between the members of a technical
committee and is accepted for publication if it is approved by 2/3 of the members of the committee casting
a vote.

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed for a
further three years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS is
confirmed, it is reviewed again after a further three years, at which time it must either be transformed into an
International Standard or be withdrawn.

ISO/TS 10303-5001 was prepared by Technical Committee ISO/TC 184, Automation systems and integration,
Subcommittee SC 4, Industrial data.

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, application
modules and usage guidance.

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 a series of guidance documents for application protocols (APs). This
part of ISO 10303 specifies guidance for gear mechanical design processes.

This guidance document defines the context, scope, and information requirements for various development
phases during the design of a gear unit and specifies the ISO 10303-214 resources necessary to satisfy these
requirements.

NOTE 1 1SO 10303-214 is an application protocol for automotive mechanical design processes. It might also be
applicable to other forms of vehicles, such as rail, agricultural, and construction vehicles.

Clause 1 defines the scope of the usage guide and summarizes the functionality and data covered by the
usage guide. Clause 3 lists the words defined in this part of ISO 10303 and gives pointers to words defined
elsewhere. 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 A.

This part of 1ISO 10303 is an optional addition to ISO 10303-214 that specifies requirements for the
representation and exchange of product model data related to gear units using ISO 10303-214. This part of
ISO 10303 contains a product model for gear units. This product model covers gear units with all their
machine elements, tools for the manufacturing of gears, and properties that arise during the product
development process of gear units. The properties can be assigned to machine elements, functional part
relations or an entire gear unit. Only the mechanical aspects of gear units and their components are covered
by this part of ISO 10303; electrical, electronic, hydraulic, and pneumatic aspects are not included.

While the product model for gear units contains some high-level concepts defined in ISO 10303-214, it is not
an extension (through subtyping or some other formal means) of the 1ISO 10303-214 application reference
model (ARM). The product model for gear units is a requirements model and is not intended to be
implemented directly. Instead, the ISO 10303-214 ARM or application interpreted model (AIM) should be used.
Clause 5 shows the correspondence between the information requirements specified in this part of ISO 10303
and the 1SO 10303-214 ARM.

NOTE 2 1S0O 10303-214 includes a mapping between the ISO 10303-214 ARM and AIM.

NOTE 3 Because the product model for gear units is mapped to the 1ISO 10303-214 ARM, the ISO 10303-214 ARM or
AIM can be used, unchanged, to represent and exchange product model data related to gear units.

Annex A provides the product model for gear units. The product model is a graphical representation of the
structure and constraints of the application objects presented in EXPRESS-G.

Annex B contains tables that show recommendations for properties of the product model for gear units.

Annex C describes the connection between the product model for gear units and ISO 10303-214 which
consists of a mechanism that defines a data structure in ISO 10303-214 equivalent to the product model for
gear units.

Annex D describes a divergent mapping mechanism for the application objects of the product model for gear
units to explicit ARM constructs of ISO 10303-224.
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TECHNICAL SPECIFICATION

ISO/TS 10303-5001:2010(E)

Industrial automation systems and integration — Product
data representation and exchange — Part 5001: Guidance

on the usage of ISO 10303-214 for gear units

1 Scope

This part of ISO 10303 specifies guidance on the usage of ISO 10303-214 application reference
model (ARM) for the scope and information requirements for the exchange of information between the
applications that support the development process of the mechanical aspects of gear units.

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

— parts related to gear units:

baseplate;

basic material;

belt;

bevel gear;

brake;

chain;

clutch;

coupling;

crossed helical gear;
fit of key assembly
fitting key;

helical gear;
housing;

hypoid gear;
interference fit assembly;
lubricant;

pinion shaft;

plain bearing;
planetary gear train;
rolling element bearing;
sealing;

shaft;

spur gear;
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tool;

user defined machine element;

wheel;

worm and worm wheel;

— basic materials used to produce those parts;

— lubricants for gear units;

— tools used for the manufacturing of gear units;

— gear technology properties that can be assigned to parts, assemblies, tools, lubricants and

basic materials:

deformations, shift and bending;
dynamic;

efficiency loss;

environment;

forces and moments;

geometry, topology and geometry dependent data;

hardness;

life time;

load capacity data (wear, pitting, breakage, scuffing);

manufacturing data;

mesh data;

operating data;

power, rotation and speed;
pressure and stress;
safety;

service data;

sliding and weatr;

stiffness, suspension;
surface texture;

temperature data.

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

— manufacturing of elements other than gears;
— items that are outside the scope of ISO 10303-214.

2
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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 10303-1, Industrial automation systems and integration — Product data representation and
exchange — Part 1: Overview and fundamental principles

ISO 10303-214, Industrial automation systems and integration — Product data representation and
exchange — Part 214: Application protocol: Core data for automotive mechanical design processes

3 Terms, definitions and abbreviated terms

3.1 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;

— application interpreted model;
— application protocaol,

— assembly;

— conformance class;

— unit of functionality.

3.2 Abbreviated terms

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

AAM application activity model
AIM application interpreted model
AP application protocol

CAD Computer Aided Design
CsG Constructive Solid Geometry
UoF unit of functionality
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4 Information requirements

4.1 Preliminary elements

For the purposes of this part of ISO 10303, the following ISO 10303-214 units of functionality apply:

— external_reference_mechanism (E1);
— item_property (PR1);

— product_management_data (S1);

— item_defined_structure (S3);

— process_plan (S8).

4.2 Application objects
This subclause specifies the application objects for the usage of ISO 10303-214 for gear units. 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 Application_context

An Application_context is a shared universe of discourse.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in 1ISO 10303-214.

The data associated with an Application_context are the following:

— application_domain;

— life_cycle_stage.

4.2.1.1 application_domain

The application_domain specifies the identification of the applications for which an object might be
relevant.

Where applicable the following values shall be used:

— ‘assembly study': The object might be relevant for an assembly study;

— 'digital mock-up': The object might be relevant for digital mock-up;

— 'electrical design': The object might be relevant for the electrical design;

— 'mechanical design': The object might be relevant for the mechanical design;

— 'preliminary design': The object might be relevant for the preliminary design;
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— 'process planning': The object might be relevant for the process planning.

4.2.1.2 life_cycle_stage

The life_cycle_stage specifies of the general stage in the product life cycle to which the concerned
parts belong.

Where applicable the following values shall be used:

'design’: The concerned part belongs to the design phase of the life cycle;
— 'manufacturing’: The concerned part belongs to the manufacturing phase of the life cycle;
'recycling”: The concerned part belongs to the recycling phase of the life cycle.
4.2.2 Application_property

An Application_property is a type of Property (see 4.2.77) that arises during operation of the gear unit.

NOTE The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “application” to identify it as an application property.

An Application_property is a Service_property (see 4.2.83), a Safety (see 4.2.81), a Life_time (see
4.2.45), an Efficiency _loss (see 4.2.24), an Environment (see 4.2.25), a Sliding_wear (see 4.2.93), a

Temperature (see 4.2.101), a Pressure_stress (see 4.2.76), a Torque_force (see 4.2.104), a
Power_rotation_speed (see 4.2.75) or a Deformation_shift_bending (see 4.2.20).

4.2.3 Assembly_definition

An Assembly_definition is a type of Part_definition (see 4.2.62) that is a definition of a Part_version
(see 4.2.66) that contains other subordinate objects.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in ISO 10303-214.

The data associated with an Assembly_definition are the following:

— assembly_type

4.2.3.1 assembly_type

The assembly_type specifies the kind of the Assembly_definition.

EXAMPLE ‘functional assembly’, ‘'manufacturing assembly’, and 'design assembly' are examples of an
assembly_type.

The assembly_type need not be specified for a particular Assembly_definition.

4.2.4 Assembly relationship

An Assembly relationship is the relation between an Assembly definition (see 4.2.3) and a
Part_definition (see 4.2.62) representing a constituent of the assembly. The Assembly_definition and
the Part_definition that serves as definition should share at least one Application_context (see 4.2.1).

© 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

NOTE 1 The constituent may also be an assembly.

NOTE 2 The definition of this application object corresponds to the definition of the application objects
Assembly_component_relationship and Item_definition_instance_relationship of ISO 10303-214. The following
restrictions/limitations to the definition of the application objects of ISO 10303-214 have been made: The
Assembly_component_relationship is used to define the assembly attribute of the Assembly_relationship object.
The Item_definition_instance_relationship is used to define the part_in_assembly attribute of the
Assembly_relationship object.

The data associated with an Assembly __ relationship are the following:

— assembly;

— part_in_assembly.

4.2.4.1 assembly

The assembly specifies the Assembly_definition (see 4.2.3) that has subordinate constituents.

4.2.4.2 part_in_assembly

The part_in_assembly specifies the Part_instance (see 4.2.64) that defines the occurence of an object
in the assembly.

4.2.5 Baseplate

A Baseplate is a type of Part (see 4.2.59) that is typically used in a gear unit and defines a basement
on which the gear unit is mounted.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “baseplate” to
classify it as a part that represents a baseplate.

4.2.6 Basic_material

A Basic_material is a type of Part (see 4.2.59) that is a treated material and also includes alloys. The
basic material is not the raw material.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “basic material” to
classify it as the material a part is made of.

4.2.7 Bearing

A Bearing is a type of Part (see 4.2.59) that supports, guides, and reduces the friction of motion
between fixed and moving machine parts.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “bearing” to
classify it as a part that represents a bearing.
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Each Bearing may be a Plain_bearing (see 4.2.70) or a Rolling_element_bearing (see 4.2.80).

4.2.8 Bearing_bearing

A Bearing_bearing is a type of Functional_relationship (see 4.2.29) that relates two Bearing (see
4.2.7) objects.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “bearing bearing” to identify it as a
Bearing_bearing object.

4.2.9 Belt_or_chain

A Belt_or_chain is a type of Part (see 4.2.59) that is typically used for transferring motion or power
from one wheel or shaft to another. It defines a continuous belt or chain.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
‘Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “belt or chain” to
classify it as a part that represents a belt or a chain.

4.2.10 Bevel_or_hypoid_gear

A Bevel _or_hypoid_gear is a type of Gear (see 4.2.30) of a gear pair, whose axes intersects and
might have an offset.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “bevel or hypoid
gear” to classify it as a part that represents a bevel gear or a hypoid gear.

4.2.11 Bevel_or_hypoid_gear_pair

A Bevel _or_hypoid_gear_pair is a type of Gear_pair (see 4.2.31) that establishes a relationship
between two Bevel_or_hypoid_gear (see 4.2.10) objects.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “bevel or hypoid gear pair’ to identify it as a
Bevel_or_hypoid_gear_pair object.

4.2.12 Clutch_or_brake

A Clutch_or_brake is a type of Part (see 4.2.59) that is typically used for engaging and disengaging
two working parts of a shaft or of a shaft and a driving mechanism.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “clutch or brake” to
classify it as a part that represents a clutch or a brake.
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4.2.13 Coordinate_definition

A Coordinate_definition is the definition of coordinates to define a point of origin in either two-
dimensional or three-dimensional space.

NOTE The definition of this application object corresponds to the definition of the application object Value_list of
ISO 10303-214. The following restrictions/limitations to the definition of the application object of ISO 10303-214
have been made: The value_name attribute of the supertype is instantiated with “coordinate definition” to classify
the Value_list object as a property value that represents a coordinate definition.

The data associated with a coordinate_definiton are the following:

— values

4.2.13.1 values

The values specifies the three coordinate values which define the position in the coordinate space.

4.2.14 Coupling

A Coupling is a type of Part (see 4.2.59) that is typically used to link or connect machine parts.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “coupling” to
classify it as a part that represents a coupling.

A Coupling may be a Fit_of _key assembly (see 4.2.27) or an Interference_fit_assembly (see 4.2.44).

4.2.15 Crossed_helical_gear

A Crossed_helical_gear is a type of Gear (see 4.2.30) that is one of the gears of a gear pair having
skewed axes.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “crossed helical
gear” to classify it as a part that represents a crossed helical gear.

4.2.16 Crossed_helical_gear_pair

A Crossed_helical_gear_pair is a type of Gear_pair (see 4.2.31) that is a functional relationship
between two Crossed_helical_gear (see 4.2.15) objects.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “crossed helical gear pair” to identify it as a
Crossed_helical_gear_pair object.

4.2.17 Cylindrical_gear

A Cylindrical_gear is a type of Gear (see 4.2.30) whose reference surface is a cylinder and that is a
spur or a helical gear.
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NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of 1ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “cylindrical gear” to
classify it as a part that represents a cylindrical gear.

4.2.18 Cylindrical_gear_pair

A Cylindrical_gear_pair is a type of Gear_pair (see 4.2.31) that establishes a relationship between two
Cylindrical_gear (see 4.2.17) objects.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “cylindrical gear pair” to identify it as a
Cylindrical_gear_pair object.

4.2.19 Data_environment

A Data_environment is the specification of the conditions under which a
Material_property_value_definition (see 4.2.55) is valid.

EXAMPLE A Data_environment may have the name 'standard' and the description '20 degrees Celsius,
75% humidity'.

The data associated with a Data_environment are the following:

— environment_name

4.2.19.1 environment_name

The environment_name specifies the word or group of words by which the Data_environment is
referred to.

4.2.20 Deformation_shift_bending

A Deformation_shift_bending is a type of Application_property (see 4.2.2) that defines deformation,
shift or bending of an object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “deformation shift bending” to identify it as a deformation, shift or bending object.

NOTE 2 Typical property values for a Deformation_shift_bending are given in Table B.1 — Deformation shift
bending.

4.2.21 Direction_definition

A Direction_definition is the definition of coordinates to define a direction in either two-dimensional or
three-dimensional space.

NOTE The definition of this application object corresponds to the definition of the application object Value_list of
ISO 10303-214. The following restrictions/limitations to the definition of the application object of ISO 10303-214
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have been made: The value_name attribute of the supertype is instantiated with “directon definition” to classify the
Value_list object as a property value that represents a direction definition.

The data associated with a direction_definiton are the following:

— values

4.2.21.1 values

The values specifie the three coordinate values which define a vector that represents the direction in
the coordinate space.

4.2.22 Document_assighment

A Document_assignment is a mechanism to associate a document with an object, where the assigned
document provides information about the object it is associated to.

Each Document_assignment may be a Partial_document_assignment (see 4.2.60).

The data associated with a Document_assignment are the following:

— assigned_document;
— is_assigned_to;

— role.

4.2.22.1 assigned_document

The assigned_document specifies the object that is used to provide the document information.

NOTE The objects to define any sort of document are not explicitly defined in the scope of this document. Only
the link to these elements is defined through the Assigned_document_select object.

4.2.22.2 is_assigned_to

The is_assigned_to specifies the object that information is provided for.

4.2.22.3 role
The role specifies the meaning of the Document_assignment.
- Where applicable the following values shall be used:
— ‘additional information': The assigned document provides information that is relevant for the
associated object, but is not a description of the associated object itself;

— 'behavior': The assigned document specifies information about the behaviour of the

associated object;

— ‘'description’: The assigned document provides textual information for the associated object

itself;
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— 'informative": The assigned document may or may not be considered;
— 'mandatory": The associated object shall conform to the content of the assigned document;

— 'mathematical description': The assigned document specifies the associated object by

providing the algorithmic specification of its behavior.

4.2.23 Dynamic

A Dynamic is a type of Parameter_property (see 4.2.58) that defines a certain quality that is relevant
when dynamical behavior of an object is regarded.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The relation_type attribute of the General_property object is instantiated with
“dynamic” to identify it as a dynamic property.

NOTE 2 Typical property values for a Dynamic are given in Table B.2.

4.2.24 Efficiency_loss

An Efficiency_loss is a type of Application_property (see 4.2.2) that defines efficiency and loss of an
object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The relation_type attribute of the General_property object is instantiated with
“efficiency loss” to identify it as an efficiency or loss property.

NOTE 2 Typical property values for an Efficiency_loss are given in Table B.3.

4.2.25 Environment

An Environment is a type of Application_property (see 4.2.2) that defines environment conditions for
an object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The relation_type attribute of the General_property object is instantiated with
“environment” to identify it as an environment property.

NOTE 2 Typical property values for an Environment are given in Table B.4.

4.2.26 External_geometric_model
An External_geometric_model is the identification of a model that contains geometry in a 3D context

only. The External_geometric_model mechanism is not explicitly defined in the scope of this document.
Only the link to elements in the scope of this document is defined.

4.2.27 Fit_of_key_assembly

A Fit_of_key assembly is a type of Coupling (see 4.2.14) that is typically used to link or connect
machine parts using a fitting key.
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NOTE 1 The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of 1ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “fit of key
assembly” to classify it as a part that represents a fit of key assembly.

NOTE 2 A fit of key assembly should be defined as an assembly of a shaft, a fitting key and a collar. The collar
can be a gear, a housing or another shatft.

4.2.28 Fitting_key

A Fitting_key is a type of Part (see 4.2.59), such as a wedge or pin, inserted to lock together
mechanical or structural parts. It is typically used in a fit of key assembly.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “fitting key” to
classify it as a part that represents a fitting key.

4.2.29 Functional_relationship

A Functional_relationship is a type of Part_definition_relationship (see 4.2.63) that relates two
Part_definition (see 4.2.62) objects. It defines a functional relationship between to parts, connected by
their Part_definition.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: Functional_relationship is an abstract supertype of the
gear-unit machine element relationships that occur in the product model for gear units.

Each Functional_relationship is a Shaft_shaft (see 4.2.89), Shaft_bearing (see 4.2.85), Shaft_sealing
(see 4.2.88), Shaft_wheel (see 4.2.90), Shaft_collar (see 4.2.87), Shaft_clutch_or_brake (see 4.2.86),
Bearing_bearing (see 4.2.8), Wheel_wheel (see 4.2.116), Wheel_bearing (see 4.2.114),
Wheel_belt_or_chain (see 4.2.115), Housing_baseplate (see 4.2.39), Housing_bearing (see 4.2.40),
Housing_sealing (see 4.2.43), Housing_coupling (see 4.2.42), or Housing_clutch_or_brake (see
4.2.41).

4.2.30 Gear

A Gear is a type of Wheel (see 4.2.113) that is a toothed member designed to transmit motion to, or
receive motion from, another toothed member, by means of successively engaging teeth.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “gear” to classify it
as a part that represents a gear.

Each Gear may be a Crossed_helical_gear (see 4.2.15), a Cylindrical_gear (see 4.2.17), a
Bevel_or_hypoid_gear (see 4.2.10), a Worm (see 4.2.117) or a Worm_wheel (see 4.2.119).

4.2.31 Gear_pair

A Gear_pair is a type of Wheel_wheel (see 4.2.116) that is a functional relationship between two Gear
(see 4.2.30) objects.
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NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of 1ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “gear pair” to identify it as a Gear_pair object.

Each Gear_pair is a Crossed_helical_gear_pair (see 4.2.15), a Bevel _or_hypoid_gear_pair (see

4.2.11), a Cylindrical_gear_pair (see 4.2.17), a Worm_gear_pair (see 4.2.118), or a
General_gear_pair (see 4.2.33).

4.2.32 Gear_unit
A Gear_unit is a type of Part (see 4.2.59) that typically represents a complete assembly of parts to

transmit motion or to change speed or direction. A Gear_unit can also be used as a part of another
gear unit.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “gear unit” to
classify it as a part that represents a gear unit.

Each Gear_unit may be a Planetary_gear_train (see 4.2.71).

4.2.33 General_gear_pair
A General_gear_pair is a type of Gear_pair (see 4.2.31) that is a functional relationship between two

Part_definition (see 4.2.62) objects. It is specified by the attribute ‘gearpair_type’ and it establishes a
relationship between two gears.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with the value of the gearpair_type attribute of the
General_gear_pair object.

The data associated with a General_gear_pair are the following:

— gearpair_type
4.2.33.1 gearpair_type
%The gearpair_type specifies the kind of gear pair the General_gear_pair defines.
4.2.34 General_property

A General_property is a type of Property (see 4.2.77) that is specified by the attribute ‘property_type’.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in 1ISO 10303-214.

The data associated with a General_property are the following:

— property_type.
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4.2.34.1 property_type

The property_type specifies the kind of property the General_property defines.

4.2.35 Geometric_model
A Geometric_model is a representation of geometry. The Geometric_model mechanism is not

explicitly defined in the scope of this document. Only the link to elements in the scope of this
document is defined.

4.2.36 Geometry_property

A Geometry property is a user-defined geometrical characteristic of an object. The 'property_value'
specified by a Geometry_property is derived from geometry.

NOTE The Geometry_property may be used for the purpose of validation of geometric models.

The data associated with a Geometry property are the following:

— described_object;
— property_type;
— property_value;

— value_determination.

4.2.36.1 described_object

The described_object specifies the object that the Geometry _property is associated to.

4.2.36.2 property_type
The property_type defines the type of characteristic that is specified for an object.

Where applicable the values in Table B.5 shall be used.

4.2.36.3 property value

The property_value specifies the value that is given for a particular characteristic.

4.2.36.4 value_determination

The value_determination specifies information on how the Geometry_property is to be interpreted.

NOTE Some Geometry property may have the same value_type and same meaning but may have different
values due to there special use for different calculation methods. Therefore the value_determination attribute
allows one to distinguish Geometry_property objects by their calculation method.

The value_determination need not be specified for a particular Geometry_property.
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4.2.37 Hardness

A Hardness is a type of Surface_condition (see 4.2.97) that is the hardness of a material on its surface.
The hardness represents the resistance of a surface to deformation by external forces.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in ISO 10303-214.

The data associated with a Hardness are the following:

— description;
— environment_condition;
— hardness_value;

— measuring_method.

4.2.37.1 description
The description specifies additional information about the Hardness.
Where applicable the following values shall be used:

— See Table B.6 — Hardness.

The description need not be specified for a particular Hardness.

4.2.37.2 environment_condition
The environment_condition specifies the conditions under that the specified hardness_value is valid.

There may be more than zero environment_condition for a Hardness.

4.2.37.3 hardness_value

The hardness_value specifies the value of the hardness.

4.2.37.4 measuring_method
The measuring_method specifies the method for measuring hardness values.

Where applicable the following values shall be used:

— 'brinell": The Hardness is measured according to the Brinell method;
— 'rockwell": The Hardness is measured according to the Rockwell method;

— 'vickers': The Hardness is measured according to the Vickers method.

4.2.38 Housing

A Housing is a type of Part (see 4.2.59) that is typically used to cover, protect, or support the
mechanical parts of a gear unit. It defines the housing of the gear unit.
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NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of 1ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “housing” to
classify it as a part that represents a housing.

4.2.39 Housing_baseplate

A Housing_baseplate is a type of Functional_relationship (see 4.2.29) that relates two Part_definition
(see 4.2.62) objects. It establishes a relationship between a housing and a baseplate on which the
housing is mounted.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “housing baseplate” to identify it as a
Housing_baseplate object.

4.2.40 Housing_bearing

A Housing_bearing is a type of Functional_relationship (see 4.2.29) that relates two Part_definition
(see 4.2.62) objects. It establishes a relationship between a housing and a bearing that is mounted in
the housing.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “housing bearing” to identify it as a
Housing_bearing object.

4.2.41 Housing_clutch_or_brake

A Housing_clutch_or_brake is a type of Functional relationship (see 4.2.29) that relates two
Part_definition (see 4.2.62) objects. It establishes a relationship between a housing and a clutch or a
brake that is mounted in the housing.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “housing clutch or brake” to identify it as a
Housing_clutch_or_brake object.

4.2.42 Housing_coupling

A Housing_coupling is a type of Functional_relationship (see 4.2.29) that relates two Part_definition
(see 4.2.62) objects. It establishes a relationship between a housing and a coupling that is mounted in
the housing.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “housing coupling” to identify it as a
Housing_coupling object.
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4.2.43 Housing_sealing

A Housing_sealing is a type of Functional_relationship (see 4.2.29) that relates two Part_definition
(see 4.2.62) objects. It establishes a relationship between a housing and a sealing that is mounted in
the housing.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “housing sealing” to identify it as a
Housing_sealing object.

4.2.44 Interference_fit_assembly

A Interference_fit_assembly is a type of Coupling (see 4.2.14) that is typically used to link or connect a
shaft and a collar by friction.

NOTE 1 The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the application
object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification object.
The classification_name attribute of the Specific_item_classification is instantiated with “interference fit assembly”
to classify it as a part that represents a interference fit assembly.

NOTE 2 A interference fit assembly should be defined as an assembly of a shaft and a collar. The collar can be
a gear, a housing or another shaft.

4.2.45 Life_time

A Life_time is a type of an Application_property (see 4.2.2) that defines values describing the life time
of an object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “life time” to identify it as a life time property.

NOTE 2 Typical property values for a Life_time are given in Table B.7.

4.2.46 Load_capacity

A Load_capacity is a type of Parameter_property (see 4.2.58) that defines a certain quality describing
the calculated load capacities that are valid for an object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “load capacity” to identify it as a load capacity property.

NOTE 2 Typical property values for a Load_capacity are given in Table B.8 and Table B.9.

4.2.47 Lubricant

A Lubricant is a type of Part (see 4.2.59) that is used for lubrication in the gear unit.
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NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of 1ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “lubricant” to
classify it as a lubricant that is used for lubrication.

4.2.48 Lubricant_definition

A Lubricant_definition is a type of Material_definition (see 4.2.51) of a lubricant that defines a
Lubricant (see 4.2.47).

NOTE The definition of this application object corresponds to the definition of the application object Material of
ISO 10303-214.The following restrictions/limitations to the definition of the application object Material of 1SO
10303-214 have been made: The Lubricant_definition object is used to associate a Lubricant object to it.

4.2.49 Lubricant_part

A Lubricant_part is a type of Part_definition_relationship (see 4.2.63) between a part and the lubricant
that is used to lubricate the part.

4.2.50 Manufacturing

A Manufacturing is a type of Parameter_property (see 4.2.58) that defines a certain quality that is
relevant for manufacturing.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “manufacturing” to identify it as a manufacturing property.

NOTE 2 Typical property values for a Manufacturing are given in Table B.10.

4.2.51 Material_definition

A Material_definition is the definition of a substance out of which a part is or can be made.

NOTE The definition of this application object corresponds to the definition of the application object Material of
ISO 10303-214.The following restrictions/limitations to the definition of the application object Material of 1SO
10303-214 have been made: The described_object attribute of Material_definition only references a
Part_definition.

Each Material_definition may be a Lubricant_definition (see 4.2.48).

The data associated with a Material_definition are the following:

— described_object;

— material_name.

4.251.1 described_object

The described_object specifies the Basic_material (see 4.2.6) or the Lubricant (see 4.2.47) the
material information is provided for.
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4.2.51.2 material_name

The material_name specifies the word or group of words by which the Material_definition is referred to.

4.2.52 Material_part
A Material_part is a relationship between a part and the material it consists of.

A Material_part is a type of Part_definition_relationship (see 4.2.63).

4.2.53 Material_property

A Material_property is a type of Property (see 4.2.77) that is a characteristic that depends on material
aspects.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in ISO 10303-214.

The data associated with a Material_property are the following:

— property_name

4.2.53.1 property_name

— The property_name specifies the kind of Material_property.

4.2.54 Material_property_association

A Material_property_association is an object that associates a Material_definition (see 4.2.51) object
with a Material_property_value_definition (see 4.2.55) object.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in 1SO 10303-214.

The data associated with a Material_property_association are the following:

— associated property_value;

— described_material.

4.2.54.1 associated_property value

The associated_property_value specifies the associated Material_property_value_definition.

4.2.54.2 described_material

The described_material specifies the Material_definition a property value is assigned to.

4.2.55 Material_property_value_definition

A Material_property_value_definition is a type of Property_value_ definition (see 4.2.79) that is the
representation of a characteristic of a material.
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NOTE The definiton of this application object is exactly the same as of the
Material_property_value_representation object in ISO 10303-214. The name of this object is changed to match to
the Property_value_defnition object.

The data associated with a Material_property_value__ definition are the following:

— environment_condition;
— property_definition.
4.2.55.1 environment_condition

The environment_condition specifies the environmental conditions in which the defined
Material_property value_definition is applicable.

4.2.55.2 property_definition

The property_definition specifies the Material_property (see 4.2.53) that defines the
Material_property value_definition.

4.2.56 Mesh

A Mesh is a type of Parameter_property (see 4.2.58) that defines the engagement of gear teeth.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “mesh” to identify it as a mesh property.

NOTE 2 Typical property values for a Mesh are given in Table B.11.

4.2.57 Numerical_value

A Numerical_value is a type of Value_with_unit (see 4.2.112) that is a quantity expressed with a
numerical value and a unit.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in ISO 10303-214.

The data associated with a Numerical_value are the following:

— value_component

4.2.57.1 value_component

The value_component specifies the quantity of the Numerical_value.

4.2.58 Parameter_property

A Parameter_property is a type of Property (see 4.2.77) that defines a certain quality of an object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “parameter ” to identify it as a parameter property.
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NOTE 2 Typical property values for a Parameter_property are given in Table B.12 — Parameter property.

Each Parameter_property may be a Dynamic (see 4.2.23), a Load_capacity (see 4.2.46), a
Manufacturing (see 4.2.50), a Mesh (see 4.2.56) or a Stiffness_suspension (see 4.2.95).

4.2.59 Part

A Part is either a single object or a unit in a group of objects. It collects the information that is common
to all versions of the object.

NOTE 1 A Part may be either a single piece part, an assembly of arbitrary complexity, a raw material, or a tool.

NOTE 2 The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: Part is an abstract supertype of the gear-unit machine
elements that occur in the product model for gear units.

Each Part is a Baseplate (see 4.2.5), a Housing (see 4.2.38), a Bearing (see 4.2.7), a Coupling (see
4.2.14), a Clutch_or_brake (see 4.2.12), a Belt_or_chain (see 4.2.9), a Lubricant (see 4.2.47), a Tool
(see 4.2.102), a Sealing (see 4.2.82) , a Basic_material (see 4.2.6), a Gear_unit (see 4.2.32), a
Wheel (see 4.2.113), a Shaft (see 4.2.84), a Pinion_shaft (see 4.2.67) or a User_defined_part (see
4.2.106).

The data associated with a Part are the following:
— id;
— name.

42591 id

The id specifies the identifier of the Part.

4.2.59.2 name

The name specifies the word or group of words used to refer to the Part.

4.2.60 Partial_document_assignment

A Partial_document_assignment is a type of Document_assignment (see 4.2.22) that identifies a
specific portion of the contents of a document. It assigns this portion to the product data for which it is
relevant.

The data associated with a Partial_document_assignment are the following:

— document_portion.

4.2.60.1 document_portion

The document_portion specifies the word or group of words that convey the subject or sub contents of
the document.
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4.2.61 Partial_part_shape_definition

A Partial_part_shape_definition is a portion of shape that has to be identified explicitly to be
associated with other information.

The data associated with a Partial_part_shape_defintion are the following:

— partial_shape_of;

— shape_name.

4.2.61.1 partial_shape_of

— The partial_shape_of specifies the shape that the Partial_part_shape_definition is part of.

4.2.61.2 shape_name

The shape_name specifies the word or group of words by which the Partial_part_shape_definition is
referred to.

Where applicable the following values shall be used:

— ‘borehole’: The shape represents a borehole;

— ‘chain link’: The shape represents a chain link;

— ‘disk’: The shape represents a disk of a clutch or a brake;

— ‘first helix’: The shape represents the first helix of a double helical gear (herringbone gear);

— ‘flank’: The shape represents the flank of a tooth;

— ‘friction material carrier’: The shape represents a friction material carrier of a clutch or a brake;
— ‘friction surface’: The shape represents a friction surface of a clutch or a brake;

— ‘inner disk’: The shape represents a inner disk of a clutch or a brake;

— ‘left flank’: The shape represents the left flank of a tooth;

— ‘modification’: The shape represents the modification of the flank of a tooth. It defines the
modification of the left flank of a tooth in the case of the existence of a shape ‘modification
right flank’ for the right flank. Otherwise the shape ‘modification’ defines both flanks. The type
of the modification (i.d. linear tip relief, circular tip relief, parabolic tip relief, linear root relief,
circular root relief, parabolic root relief, profile slope correction, helix correction, circular height
crowning, circular width crowning, end relief, generated end relief, end relief left, end relief
right, generated tip relief, generated root relief) is defined by the value of the property ‘Type'.

Each type of modification is represented by its own shape;

— ‘modification right flank’: The shape represents the modification of the right flank of a tooth.

The type of the modification (i.d. linear tip relief, circular tip relief, parabolic tip relief, linear root
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relief, circular root relief, parabolic root relief, profile slope correction, helix correction, circular
height crowning, circular width crowning, end relief, generated end relief, end relief left, end
relief right, generated tip relief, generated root relief) is defined by the value of the property
‘Type’. Each type of modification is represented by its own shape;

‘modification second helix’: The shape represents the modification of the flank of a tooth of the
second helix of a double helical gear (herringbone gear). It defines the modification of the left
flank of a tooth of the second helix in the case of the existence of a shape ‘modification right
flank second helix’ for the right flank. Otherwise the shape ‘modification second helix’ defines
both flanks of the second helix. The type of the modification (i.d. linear tip relief, circular tip
relief, parabolic tip relief, linear root relief, circular root relief, parabolic root relief, profile slope
correction, helix correction, circular height crowning, circular width crowning, end relief,
generated end relief, end relief left, end relief right, generated tip relief, generated root relief) is
defined by the value of the property ‘Type’. Each type of modification is represented by its own

shape;

‘modification right flank second helix’: The shape represents the modification of the right flank
of a tooth of the second helix of a double helical gear (herringbone gear). The type of the
modification (i.d. linear tip relief, circular tip relief, parabolic tip relief, linear root relief, circular
root relief, parabolic root relief, profile slope correction, helix correction, circular height
crowning, circular width crowning, end relief, generated end relief, end relief left, end relief
right, generated tip relief, generated root relief) is defined by the value of the property ‘Type'.

Each type of modification is represented by its own shape;

‘outer disk’: The shape represents a outer disk of a clutch or a brake;

‘planet carrier’: The shape represents the planet carrier of the planet of a planetary gear train;
‘right flank’: The shape represents the right flank of a tooth;

‘rim’: The shape represents the rim of a gear;

‘rolling element’: The shape represents a rolling element of a rolling element bearing;

‘root’: The shape represents the root of a tooth;

‘second helix’: The shape represents the second helix of a double helical gear (herringbone
gear);

‘shaft section: The shape represents a section of a shaft;

‘tooth’: The shape represents a tooth of a gear.

The shape_name need not be specified for a particular Partial_part_shape_definition.
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4.2.62 Part_definition
A Part_definition is a view of a Part_version (see 4.2.66). This view is relevant for the requirements of

one or more life cycle stages and application domains and collects product data of the Part_version
(see 4.2.66).

NOTE The definition of this application object is exactly the same as of the Design_discipline_item_definition
object in ISO 10303-214. The name of this object is changed to match to the Part_version object.

Each Part_definition is an Assembly_definition (see 4.2.3) or a Single_part_definition (see 4.2.92).

The data associated with a Part_definition are the following:

— additional_context;

— applies_to_version;

— id;

— initial_context.
4.2.62.1 additional_context

The additional_context specifies the Application_context (see 4.2.1) in which this view of the
Part_version (see 4.2.66) is also relevant.

4.2.62.2 applies_to_version

The applies_to_version specifies the Part_version (see 4.2.66) for which the Part_definition is a view.

4.2.62.3 id

The id specifies the identifier of the Part_definition.

4.2.62.4 initial_context

The initial_context specifies the Application_context (see 4.2.1) in which this view of the Part_version
(see 4.2.66) has been designed primarily.

4.2.63 Part_definition_relationship
A Part_definition_relationship is a relationship between two Part_definition (see 4.2.62) objects.

Each Part_definition_relationship is a Functional_relationship (see 4.2.29), Lubricant_part (see 4.2.49),
Material_part (see 4.2.52) or a User_defined_relationship (see 4.2.107).

The data associated with a Part_definition_relationship are the following:

— first_part_definition;

— second_part_definition.
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4.2.63.1 first_part_definition

The first_part_definition specifies the first of the Part_definition (see 4.2.62) objects that are part of the
relationship.

4.2.63.2 second_part_definition

The second_part_definition specifies the second of the Part_definition (see 4.2.62) objects that are
part of the relationship.

4.2.64 Part_instance

An Part_instance is the occurrence of an object in a product structure that is defined by a
Part_definition (see 4.2.62).

NOTE The definition of this application object is exactly the same as the Item_instance object in ISO 10303-
214. The name of this object is changed to match to the Part_definition object.

A Part_instance shall be used, at least once, in an Assembly_relationship (see 4.2.4).

The data associated with a Part_instance are the following:

— definition;
— id.
4.2.64.1 definition

The definition specifies the Part_definition (see 4.2.62) that serves as a definition for this particular
occurrence.

4.2.64.2 id

The id specifies the identifier of the Part_instance.

4.2.65 Part_shape_definition

A Part_shape_definition is the definition of the shape of a Part definition (see 4.2.62) or a
Part_instance (see 4.2.64).

NOTE The definition of this application object is exactly the same as of the Item_shape object in ISO 10303-
214. The name of this object is changed to match to the Part_definition object.

EXAMPLE A Part_shape_definition may define the shape of a Part_instance in a given usage context,
e.g., in order to define the shape of a flexible pipe when placed in a car.

The data associated with a Part_shape_definition are the following:

— described_object

4.2.65.1 decribed_object

— The described_object specifies the object whose shape the Part_shape_definition defines.
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4.2.66 Part_version

A Part_version is a version of a Part (see 4.2.59) and serves as the collector for the different
Part_definition (see 4.2.62) objects that are valid for this particular Part_version.

NOTE The definition of this application object is exactly the same as of the Item_version object in ISO 10303-
214. The name of this object is changed to match to the Part object.

The data associated with Part_version are the following:

— applies_to_part;
— id.
4.2.66.1 applies_to_part

The applies_to_part specifies the Part (see 4.2.59) with which the Part_version is associated.

4.2.66.2 id

The id specifies the identifier of the Iltem_version. The id shall be unique within the scope of the
associated Item.

NOTE A particular object is identified by the id of Item_version that serves to identify the particular version
coupled with the id of the associated Item that serves to identify the generic object.

4.2.67 Pinion_shaft

A Pinion_shatft is a type of Part (see 4.2.59) that is the definition of a part that is typically the shaft of
that gear of a pair which has the smaller number of teeth. It defines a pinion shaft.

NOTE 1 The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of ISO 10303-214. The following restrictions/limitations to the definition of the application
object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification object.
The classification_name attribute of the Specific_item_classification is instantiated with “pinion shaft” to classify it
as a part that represents a pinion shaft.

NOTE 2 A pinion shaft should be defined as an assembly of a shaft and a gear.

4.2.68 Placement_reference_relationship

A Placement_reference_relationship is a type of Placement_relationship (see 4.2.69) that establishes
a relationship between two Position_- orientation_property value_definition objects. The relating
Position_orientation_property_value_definition (see 4.2.74) object is placed relativ to the related
Position_orientation_property_value_definition (see 4.2.74) object.

The data associated with a Placement_association are the following:

— related

4.2.68.1 related

The related specifies the Position_orientation_property_value_definition (see 4.2.74) that is placed.

26 © 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

4.2.69 Placement_relationship

A Placement_relationship is a mechanism to assign a Position_orientation_property_ value_definition
(see 4.2.74) to a Property_value_definition (see 4.2.79) in order to give some positioning and/or
orientation information for the Property_value_definition.

Each Placement_relationship may be a Placement_reference_relationship (see 4.2.68)

The data associated with a Placement_relationship are the following:

— related;

— relating.

4.2.69.1 related

The related specifies the Property value_definition the positioning and/or orientation information is
provided for.

4.2.69.2 relating

The relating specifies the Position_orientation_property_value_definition that provides the positioning
and/or orientation information.

4.2.70 Plain_bearing

A Plain_bearing is a type of Bearing (see 4.2.7) that supports, guides, and reduces the friction of
motion between fixed and moving machine parts not using rolling elements but sliding.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “plain bearing” to
classify it as a part that represents a plain bearing.

4.2.71 Planetary_gear_train

A Planetary _gear_train is a type of Gear_unit (see 4.2.32) that represents a combination of coaxial
elements, of which one or more are annulus gears and one or more are planet carriers which turn
around the common axes and support one or more planet gears which mesh with the annulus gears
and one or more sun gears.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “planetary gear
train” to classify it as a part that represents a planetary gear train.

4.2.72 Position_orientation_property

A Position_orientation_property is a type of Property (see 4.2.77) which gives information about
positioning and/or orientation.
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4.2.73 Position_orientation_property_value
The Position_orientation_property value is a type of Property_Value (see 4.2.78) that defines the

values for the position and the orientation of the defined
Position_orientation_property_value_definition (see 4.2.74).

NOTE The definition of this application object corresponds to the definition of the application object Value_list of
ISO 10303-214. The following restrictions/limitations to the definition of the application object of ISO 10303-214
have been made: The coordinate definition that is referenced by the position attribute is the first element of the
list. The direction definition that is referenced by the direction attribute is the second element of the list. The
direction definition that is referenced by the reference_direction attribute is the third element of the list.

The data associated with a Position_orientation_property_value are the following:

— direction;

— position;

— reference_direction.
4.2.73.1 direction

The direction specifies the Direction_definition (see 4.2.21) which defines the initial direction of the
Position_orientation_property _value_definition.

The direction need not be specified for a particular Position_orientation_property_value.

4.2.73.2 position

The position specifies the Coordinate_definition (see 4.2.13) which defines the location of the
Position_orientation_property _value_definition.

The position need not be specified for a particular Position_orientation_property value.

4.2.73.3 reference_direction

The reference_direction specifies a second Direction_definition which can be used as a reference for
the positioning of a Position_orientation_property _value_definition in three-dimensional space.

The reference_direction need not be specified for a particular Position_orientation_property _value.

4.2.74 Position_orientation_property_value_definition

A Position_orientation_property _value_definition is a type of Property_value_definition (see 4.2.79)
that is the representation of a Position_orientation-_property (see 4.2.72).

NOTE A Position_orientation_property_value_definition can be used to define a property which indicates a
placement or some special point or direction of objects in the two-dimensional or three-dimensional space. These
informations may be relevant for calculations or simulations.

The data associated with a Position_orientation_property_value_definition are the following:

— definition;

— specified_value.
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4.2.74.1 definition

The definition specifies the Position_orientation_property (see 4.2.72) the Position_orientation_
property_value_definition characterizes.

4.2.74.2 specified_value

The specified_value specifies the Position_orientation_property value (see 4.2.738) that qualifies the
Position_orientation_property value_definition.

4.2.75 Power_rotation_speed

A Power_rotation_speed is a type of Application_property (see 4.2.2) that defines power values,
rotation values and speed values.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “power rotation speed” to identify it as a power rotation speed property.

NOTE 2 Typical property values for a Power_rotation_speed are given in Table B.13.

4.2.76 Pressure_stress

A Pressure_stress is a type of Application_property (see 4.2.2) that defines a pressure or a stress of
an object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “pressure stress” to identify it as a pressure stress property.

NOTE 2 Typical property values for a Pressure_stress are given in Table B.14.

4.2.77 Property

A Property is the definition of a particular quality.

NOTE Each Property may be a combination of a Material_property and one of the other types of Property.
Each Property may be a Material_property (see 4.2.53).

Each Property is a Specification_property (see 4.2.94), an Application_property (see 4.2.2), a
General_property (see 4.2.34), a Parameter_property (see 4.2.58) or a Position_orientation_property
(see 4.2.72).

The data associated with a Property are the following:

— allowed_unit;

— id.
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4.2.77.1 allowed_unit

The allowed_unit specifies the unit or set of units that are accepted.

EXAMPLE A company may accept a mass specified in kilograms or tons, but not in grams or pounds.

42772 id

The id specifies the identifier of the Property.

4.2.78 Property_value
A Property_value is the numerical or textual value of a certain Property (see 4.2.77).
The Property_value describes a certain property of a specific object.

Each Property_value is a Position_orientation_property value (see 4.2.73), a String_value (see
4.2.96), a Value_list (see 4.2.110) or a Value_with_unit (see 4.2.112).

The data associated with a Property_value are the following:

— value_name
4.2.78.1 value_name
The value_name specifies the word or group of words by which the Property _value is referred to.
Depending on the property_definition attribute of the Property value_definition that is referencing the

Property_value, where applicable one of the predefined values in Annex B: Property Table for gear
units shall be used.

EXAMPLE If the Property_value is referenced by a Property_value_definition object that is referencing a
Safety object with its property_definition attribute, the values from Table B.15.

4.2.79 Property_value_definition
The Property_value_definition is the representation of a Property (see 4.2.77).

Each Property_value_definition may be a Material_property value_definition (see 4.2.55) or a
Position_orientation_property_value_definition (see 4.2.74).

The data associated with a Property_value_definition are the following:

— definition;
— specified_value;

— value_determination.

4.2.79.1 definition

The definition specifies the Property (see 4.2.77) that the Property_value_definition characterizes.
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4.2.79.2 specified_value

The specified_value specifies the Property value (see 4.2.78) that qualifies the
Property _value_definition by a Value_with_unit, a String_value, a Position_orientation_property_value
or an arbitrary aggregate thereof.

4.2.79.3 value_determination

The value_determination specifies information on how the Property_value_definition shall be
interpreted.

NOTE Some Property_values may have the same value_name and same meaning but may have different
values due to there special use for different calculation methods.Therefore the value_determination attribute
allowes to distinguish Property_value objects by their calculation method.

Where applicable the following values shall be used to define a calculation method:

The value_determination need not be specified for a particular Property_value_definition.

4.2.80 Rolling_element_bearing

A Rolling_element_bearing is a type of Bearing (see 4.2.7) that supports, guides, and reduces the
friction of motion between fixed and moving machine parts by using rolling elements like balls or pins.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “rolling element
bearing” to classify it as a part that represents a rolling element bearing.

4.2.81 Safety

A Safety is a type of Application_property (see 4.2.2) that defines safety qualities of an object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “safety” to identify it as a safety property.

NOTE 2 Typical property values for a Safety are given in Table B.15.

:4.2.82 Sealing

A Sealing is a type of Part (see 4.2.59) that is typically used to join two systems or elements in such a
‘way as to prevent leakage.

“NOTE The definition of this application object corresponds to the definition of the application objects Item and
- Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
“application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “sealing” to classify
it as a part that represents a sealing.
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4.2.83 Service_property

A Service_property is a type of Application_property (see 4.2.2) that arises during operation of the
gear unit.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “service” to identify it as a service property.

NOTE 2 Typical property values for a Service_property are given in Table B.16.

4.2.84 Shaft

A Shaft is a type of Part (see 4.2.59) that is typically a long, generally cylindrical bar that rotates and
transmits power.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “shaft” to classify it
as a part that represents a shaft.

4.2.85 Shaft_bearing

A Shaft_bearing is a type of Functional_relationship (see 4.2.29) that relates two Part_definition (see
4.2.62) objects. It establishes a relationship between a shaft and a bearing that is mounted on the
shaft.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “shaft bearing” to identify it as a Shaft_bearing
object.

4.2.86 Shaft_clutch_or_brake

A Shaft_clutch_or_brake is a type of Functional_relationship (see 4.2.29) that relates two
Part_definition (see 4.2.62) objects. It establishes a relationship between a shaft and a clutch or brake
that is mounted on the shaft.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “shaft clutch or brake” to identify it as a
Shaft_clutch_or_brake object.

4.2.87 Shaft_collar

A Shaft_collar is a type of Functional_relationship (see 4.2.29) that relates two Part_definition (see
4.2.62) objects. It establishes a relationship between a shaft and a coupling that is mounted to the
shaft.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of

32 © 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “shaft collar” to identify it as a Shaft_collar object.

4.2.88 Shaft_sealing

A Shaft_sealing is a type of Functional_relationship (see 4.2.29) that relates two Part_definition (see
4.2.62) objects. It establishes a relationship between a shaft and a sealing that seals the shaft.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “shaft sealing” to identify it as a Shaft_sealing
object.

4.2.89 Shaft_shaft

A Shaft_shaft is a type of Functional_relationship (see 4.2.29) that relates two Part_definition (see
4.2.62) objects. It establishes a relationship between two shafts.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “shaft shaft” to identify it as a Shaft_shaft object.

4.2.90 Shaft_wheel

A Shaft_wheel is a type of Functional_relationship (see 4.2.29) that relates two Part_definition (see
4.2.62) objects. It establishes a relationship between a shaft and a wheel that is mounted on the shaft.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “shaft wheel” to identify it as a Shaft_wheel object.

4.2.91 Shape_description_association

A Shape_description_association is a mechanism to associate the definition of a shape or of a portion
of a shape with a geometric representation.

NOTE Through Shape_description_association, it is possible to associate objects with geometry defined in an
external document; the same is possible through Document_assignment. The difference between the two
possibilities is that in the case of Shape_description_association, it is the shape of the object that is assigned
whereas Document_assignment may be used to assign other kinds of geometry.

The data associated with a Shape_description_association are the following:

— defining_geometry;
— is_defining_shape_for.
4.2.91.1 defining_geometry

The defining_geometry specifies the Geometric_model or the External_model that contains the shape
information.
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4.2.91.2 is_defining_shape_for

The is_defining_shape_for specifies the object the Shape_description_association is associated with.

4.2.92 Single_part_definition

A Single_part_definition is a view of a Part_version (see 4.2.66). In this view the part is seen as a
single part that does not consist of subordinate parts or assemblies.

NOTE The definition of this application object is exactly the same as of the Design_discipline_item_definition
object in ISO 10303-214. The name of this object is changed to match to the Part_definition object.

A Single_part_definition is a type of Part_definition (see 4.2.62).

4.2.93 Sliding_wear

A Sliding_wear is a type of Application_property (see 4.2.2) that defines sliding or wear of an object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “sliding wear” to identify it as a sliding wear property.

NOTE 2 Typical property values for a Sliding_wear are given in Table B.17.

4.2.94 Specification_property

A Specification_property is a type of Property (see 4.2.77) that serves as specification for an object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “specification” to identify it as a specification property.

NOTE 2 Typical property values for a Specification_property are given in Table B.18.

4.2.95 Stiffness_suspension

A Stiffness_suspension is a type of Parameter_property (see 4.2.58) that defines stiffness or
suspension of an object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “stiffness suspension” to identify it as a stiffness suspension property.

NOTE 2 Typical property values for a Stiffness_suspension are given in Table B.19.

4.2.96 String_value

A String_value is a type of Property_value (see 4.2.78) that represents a sequence of one or more
alphanumeric characters.
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NOTE The definition of this application object is exactly the same as of the application object of the same name
in 1ISO 10303-214.

The data associated with a String_value are the following:

— value_specification

4.2.96.1 value_specification

The value_specification specifies the string represented by the String_value.

4.2.97 Surface_condition

A Surface_condition is a Surface texture (see 4.2.99) or a Hardness (see 4.2.37) that is a
characteristic or property of a surface of a part.

NOTE 1 The definition of this application object is exactly the same as of the application object of the same name
in ISO 10303-214

NOTE 2 A Surface_condition may be specified during the design phase of a product as an expected
characteristic of the parts resulting from the manufacturing process, but it may also be documented as measured
on a prototype.

4.2.98 Surface_condition_association

A Surface_condition_association is a mechanism to associate a Surface_condition (see 4.2.97) with
an object.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in 1ISO 10303-214.

The data associated with a Surface_condition_association are the following:

— described_object;

— describing_surface_condition.

4.2.98.1 described_object

The described_object specifies the object that is characterized by the Surface_condition.

4.2.98.2 describing_surface_condition

The describing_surface_condition specifies the condition of a surface that is being assigned to an
object.

4.2.99 Surface_texture

A Surface_texture is a type of Surface_condition (see 4.2.97) that is the characterization of
irregularities of the surface of a shape or of a portion of a shape. Such an irregularity has a negligible
impact on its dimensions but may impact some of its mechanical or functional characteristics. In this
context Surface_texture covers the concepts of roughness and waviness as well as information about
the method and parameters used to determine these irregularities.
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NOTE The definition of this application object is exactly the same as of the application object of the same name
in 1ISO 10303-214.

The data associated with a Surface_texture are the following:

— measuring_method

4.2.99.1 measuring_method

The measuring_method specifies the method or standard that describes the method used to
characterize the Surface_texture.

Where applicable the following values shall be used:

— 'ISO 4287': The used surface texture parameters are defined in 1ISO 4287 [2];
— 'ISO 12085": The used surface texture parameters are defined in ISO 12085 [6];

— 'ISO 13565": The used surface texture parameters are defined in ISO 13565 [7].

4.2.100 Surface_texture_parameter

A Surface_texture_parameter is a combination of a parameter name and possibly indices describing
one particular parameter of a surface texture such as roughness or waviness.

The meaning of the Surface_texture_parameter is defined by the measuring method that is specified
by the using Surface_texture.

EXAMPLE A typical Surface_texture_parameter according to ISO 4287 [2] is Ra; in this case, the parameter
.name is 'R" and the index is ‘a'.

?NOTE 1 The definition of this application object is exactly the same as of the application object of the same name
-in ISO 10303-214

j‘:NOTE 2 Qualifier such as 'min’ or 'max' may be assigned using the subtypes of Value_with_unit.

‘The data associated with a Surface_texture_parameter are the following:

— described_texture;
— parameter_name;

— parameter_value.

4.2.100.1 described_texture

The described texture specifies the surface texture that is described by the
Surface_texture_parameter.

4.2.100.2 parameter_name

The parameter_name specifies the word or group of words by which the Surface_texture_parameter is
referred to.
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EXAMPLE 1 Parameter names defined in ISO 4287 [2] are, e.g., sampling or evaluation length 'I', primary profile
parameter 'P', roughness profile parameter 'R’, and waviness profile parameter 'W'. Parameter indices defined in
ISO 4287 [2] are, e.g., maximum peak height 'p', maximum valley depth 'v', maximum height 'y, mean height 'c’,
total height 't', arithmetical mean deviation 'a’, and root mean square deviation 'q'.

EXAMPLE 2 Parameter names defined in ISO 12085 [6] are, e.g., mean spacing of roughness motifs 'AR’, mean
depth of roughness motifs 'R’, mean spacing of waviness motifs 'AW', and mean depth of waviness motifs "W'.

Where applicable the following values shall be used:

— See Table B.20.

4.2.100.3 parameter_value

The parameter_value specifies the value of the Surface_texture_parameter.

4.2.101 Temperature

A Temperature is a type of Application_property (see 4.2.2) that defines the temperature of an object.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “temperature” to identify it as a temperature property.

NOTE 2 Typical property values for a Temperature are given in Table B.21.

4.2.102 Tool

A Tool defines is a type of Part (see 4.2.59) that is used to produce another part.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of ISO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “tool” to classify it
as a part that represents a tool.

4.2.103 Tool_part_relationship

A Tool_part_relationship is a relationship between two Part_definition (see 4.2.62) objects. It
establishes a relationship between a part (produced_part) and a tool (used_tool) that is used to
produce the part.

The data associated with a Tool_part_relationship are the following:

— produced_part;
— production_technology;

— used_tool.

4.2.103.1 produced_part

The produced_part specifies the part which is produced by the tool.
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4.2.103.2 production_technology
The production_technology specifies the technology which is used to produce the part with the tool.

The production_technology need not be specified for a particular Tool_part_relationship.

4.2.103.3 used_tool

The used_tool specifies the tool which produces the part.

4.2.104 Torque_force

A Torque_force is a type of Application_property (see 4.2.2) that defines a torque or a force.

NOTE 1 The definition of this application object corresponds to the definition of the application object
General_property of ISO 10303-214. The following restrictions/limitations to the definition of the application object
of ISO 10303-214 have been made: The property type attribute of the General_property object is instantiated
with “torque force” to identify it as a torque force property.

NOTE 2 Typical property values for a Torque_force are given in Table B.22.

4.2.105 Unit
A Unit is a quantity chosen as a standard in terms of which other quantities may be expressed.

The types of units supported by this standard are Sl units as well as derived or conversion based units
as defined in 1ISO 10303-41.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in ISO 10303-214.

The data associated with a Unit are the following:

— unit_name

4.2.105.1 unit_name

The unit_name specifies the term representing the kind of unit.

EXAMPLE  'gram’, 'litre’, or 'volt' are examples for the unit_name.

4.2.106 User_defined_part

An User_defined_part is a type of Part (see 4.2.59) that is specified by the attribute ‘part_type’.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with the value of the
part_type attribute of the User_defined_part.

The data associated with an User_defined_part are the following:

— part_type
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4.2.106.1 part_type

The part_type specifies the kind of part the User_defined_part defines.

4.2.107 User_defined_relationship

A User_defined_relationship is a type of Part_definition_relationship (see 4.2.63) between two parts
whose meaning is specified by the attribute ‘relation_type’.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with the value of the relation_type attribute of the
User_defined_relationshiop object.

The data associated with a User_defined_relationship are the following:

— relation_type

4.2.107.1 relation_type

The relation_type specifies the kind of relationship the User_defined_ relationship defines.

4.2.108 Value_association

A Value_association is a mechanism to associate a property value with an object.

NOTE The definition of this application object corresponds to the definition of the application objects
Property_value_association and Item_property_association of ISO 10303-214.The following
restrictions/limitations to the definition of the application objects Property_value_association and
Item_property_association of ISO 10303-214 have been made: The Property_value_association is used to define
the describing_property_value attribute. The Item_property_association is used to define the described_object
attribute. The described_object attribute of Value_association only references a Part_definition,
Part_definition_relationship, a Tool_part_relationship, a Part_shape_definition, a Partial_part_shape_definition or
an Assembly_relationship.

The data associated with a Value_association are the following:

— described_object;

— describing_property_value.

4.2.108.1 described_object

The described_object specifies the object that is characterized by the Property value (see 4.2.78).

4.2.108.2 describing_property_value

The describing_property_value specifies the value that is being assigned.

4.2.109 Value_limit

A Value_limit is a type of Value_with_unit (see 4.2.112) that is a qualified numerical value representing
either the lower limit or the upper limit of a particular physical characteristic.
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NOTE The definition of this application object is exactly the same as of the application object of the same name
in 1ISO 10303-214.

The data associated with a Value_limit are the following:
— limit;
— limit_qualifier.

4.2.109.1 limit

The limit specifies the value of the limit.

4.2.109.2 limit_qualifier
The limit_qualifier specifies the kind of limit.

The following values shall be used:

— 'maximum’: The specified limit is an upper limit;

— 'minimum’: The specified limit is a lower limit.

4.2.110 Value_list

A Value_list is a type of Property value (see 4.2.78) that is an ordered collection of Property value
(see 4.2.78) objects.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in 1ISO 10303-214.

The data associated with a Value_list are the following:

— values

4.2.110.1 values
The values specifies the ordered collection of Property _value (see 4.2.78) objects that together are

provided as a Property_value.

4.2.111 Value_range

A Value_range is a type of Value with_unit (see 4.2.112) that is a pair of numerical values
representing the range in which the value shall lie.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in ISO 10303-214.

The data associated with a Value_range are the following:

— lower_limit;

— upper_limit.
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4.2.111.1 lower_limit

The lower_limit specifies the minimum acceptable value that is constrained by the Value_range.

4.2.111.2 upper_limit

The upper_limit specifies the maximum acceptable value that is constrained by the Value_range.

4.2.112 Value_with_unit

A Value_with_unit is a type of Property_value (see 4.2.78) that is either a single numerical measure,
or a range of numerical measures with upper, lower, or upper and lower bounds.

NOTE The definition of this application object is exactly the same as of the application object of the same name
in ISO 10303-214.

Each Value_with_unit is a Value_range (see 4.2.111), a Numerical_value (see 4.2.57), or a
Value_limit (see 4.2.109).

The data associated with a Value_with_unit are the following:

— unit_component

4.2.112.1 unit_component
The unit_component specifies the unit in which the Value_with_unit is expressed.

The unit_component need not be specified for a particular Value_with_unit.

4.2.113 Wheel

A Wheel is a type of Part (see 4.2.59) that is typically that gear of a gear pair, which has the larger
number of teeth.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “wheel” to classify
it as a part that represents a wheel.

Each Wheel may be a Gear (see 4.2.30).

4.2.114 Wheel_bearing

A Wheel_bearing is a type of Functional_relationship (see 4.2.29) that relates two Part_definition (see
4.2.62) objects. It establishes a relationship between a bearing and a wheel that is mounted on the
bearing.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “wheel bearing” to identify it as a Wheel_bearing
object.
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4.2.115 Wheel _belt_or_chain

A Wheel_belt_or_chain is a type of Functional_relationship (see 4.2.29) that relates two Part_definition
(see 4.2.62) objects. It establishes a relationship between a wheel and a belt or between a wheel and
a chain.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “wheel belt or chain” to identify it as a
Wheel_belt_or_chain object.

4.2.116 Wheel _wheel

A Wheel_wheel is a type of Functional_relationship (see 4.2.29) that relates two Part_definition (see
4.2.62) objects. It establishes a relationship between two wheels.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “wheel wheel” to identify it as a Wheel_wheel.

Each Wheel_wheel may be a Gear_pair (see 4.2.31)

4.2.117 Worm

A Worm is a type of Gear (see 4.2.30) that is typically a gear of cylindrical or toroidal shape that
meshes with a worm wheel.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “worm” to classify it
as a part that represents the worm of a worm gearing.

4.2.118 Worm_gear_pair

A Worm_gear_pair is a type of Gear_pair (see 4.2.31) that establishes a relationship between a Worm
(see 4.2.117) object and a Worm_wheel (see 4.2.119) object.

NOTE The definition of this application object corresponds to the definition of the application object
General_item_definition_relationship of ISO 10303-214. The following restrictions/limitations to the definition of
the application object of ISO 10303-214 have been made: The relation_type attribute of the
General_item_definition_relationship object is instantiated with “worm gear pair’ to identify it as a
Worm_gear_pair object.

4.2.119 Worm_wheel

A Worm_wheel is a type of Gear (see 4.2.30) that is typically a gear having flanks capable of linear
contact with the flanks of a worm.

NOTE The definition of this application object corresponds to the definition of the application objects Item and
Specific_item_classification of 1SO 10303-214. The following restrictions/limitations to the definition of the
application object of ISO 10303-214 have been made: The Item is referenced by a Specific_item_classification
object. The classification_name attribute of the Specific_item_classification is instantiated with “worm wheel” to
classify it as a part that represents the worm wheel of a worm gearing.
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4.3 Application assertions
This subclause specifies the application assertions for the usage of 1ISO 10303-214 for gear units.
Application assertions specify the relationships between application objects, the cardinality of the

relationships, and the rules required for the integrity and validity of the application objects and UoFs.
The application assertions and their definitions are given below.

4.3.1 Assembly_relationship to Assembly_definition

Each Assembly_relationship refers to exactly one Assembly definition in the role of assembly. Each
Assembly_definition is referenced by zero or more Assembly_relationship objects as assembly.

4.3.2 Assembly_relationship to Part_instance

Each Assembly_relationship refers to exactly one Part_instance in the role of part_in_assembly. Each
Part_instance is referenced by zero or more Assembly_relationship objects as part_in_assembly.

4.3.3 Coordinate_definition to Value_with_unit

Each Coordinate_definition refers to one, two or three Value_with_unit objects in the role of values.
Each Value_with_unit acts as values for zero or more Coordinate_definition objects.

4.3.4 Direction_definition to Value_with_unit

Each Direction_definition refers to one, two or three Value_with_unit objects in the role of values. Each
Value_with_unit acts as values for zero or more Direction_definition objects.

4.3.5 Document_assignment to Assembly_relationship

Each Document_assignment is_assigned _to zero or one Assembly relationship. Each
Assembly_relationship is related to zero or more Document_assignment objects.

NOTE This assertion is established through Described_object_select.

4.3.6 Document_assignment to Partial_part_shape_definition

Each Document_assignment is_assigned_to zero or one Partial_part_shape_definition object. Each
Partial_part_shape_definition object is related to zero or more Document_assignment objects.

NOTE This assertion is established through Described_object_select and Shape_definition_select.

4.3.7 Document_assignment to Part_definition

Each Document_assignment is_assigned_to zero or one Part_definition. Each Part_definition is
related to zero or more Document_assignment objects.

NOTE This assertion is established through Described_object_select.

4.3.8 Document_assignment to Part_definition_relationship

Each Document _assignment is_assigned to zero or one Part_definition_relationship. Each
Part_definition_relationship is related to zero or more Document_assignment objects.

© 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

NOTE This assertion is established through Described_object_select

4.3.9 Document_assignment to Part_shape_definition

Each Document_assignment is_assigned_to zero or one Part_shape_definition. Each
Part_shape_definition is related to zero or more Document_assignment objects.

NOTE This assertion is established through Described_object_select and Shape_definition_select.

4.3.10 Document_assignment to Tool_part_relationship

Each Document_assignment is_assigned_to zero or one Tool_part relationship. Each
Tool_part_relationship is related to zero or more Document_assignment objects.

NOTE This assertion is established through Described_object_select.

4.3.11 Geometry_property to Partial_Part_shape_definition
Each Geometry property refers to exactly one Partial _part_shape_definition in the role of

described_object. Each Partial_part shape_definition acts as described_object for zero or more
Geometry_property objects.

NOTE This assertion is established through Shape_definition_select.

4.3.12 Geometry_property to Part_shape_definition

Each Geometry_property refers to exactly one Part_shape_definition in the role of described_object.
Each Part_shape_definition acts as described_object for zero or more Geometry_property objects.

NOTE This assertion is established through Shape_definition_select.

4.3.13 Hardness to Value_with_unit

Each Hardness refers to exactly one Value_with_unit in the role of hardness_value. Each
Value_with_unit acts as hardness_value for zero or more Hardness objects.

4.3.14 Material_definition to Part_definition

Each Material_definition refers to zero or more Part_definition objects in the role of described_object.
Each Part_definition acts as described_object for zero or more Material_definition objects.

4.3.15 Material_property_association to Material_definition

Each Material_property association refers to exactly one Material _definition in the role of
described_material. Each Material_definition acts as described_material for zero or more
Material_property_association objects.

4.3.16 Material_property_association to Material_property_value_definition

Each Material_property_association refers to exactly one Material_property value_definition in the
role  of associated_property value. Each  Material_property value_ definiton acts as
associated_property_value for zero or more Material_property_association objects.
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4.3.17 Material_property_value_definition to Material_property

Each Material_property_value_definition refers to exactly one Material_property in the role of definition.
Each Material_property acts as definition for zero or more Material_property_value_definition objects.

4.3.18 Material_property value_definition to Data_environment
Each Material_property value definition refers to exactly one Data_environment in the role of

environment_condition. Each Data_environment acts as environment_condition for zero or more
Material_property value_definition objects.

4.3.19 Part_definition to Application_context

Each Part_definition refers to zero or more Application_context objects in the role of additional_context.
Each Application_context acts as additional_context for zero or more Part_definition objects.

Each Part_definition refers to exactly one Application_context in the role of initial_context. Each
Application_context acts as initial_context for zero or more Part_definition objects.

4.3.20 Part_definition to Part_version

Each Part_definition refers to exactly one Part version in the role of applies_to version. Each
Part_version acts as applies_to_version for zero or more Part_definition objects.

4.3.21 Part_definition_relationship to Part_definition

Each Part_definition_relationship refers to exactly one Part_definition in the role of first_part_definition.
Each Part_definition is referenced by zero or more Part definition_relationship objects as
first_part_definition.

Each Part_definition_relationship refers to exactly one Part definiton in the role of

second_part_definition. Each Part_definition is referenced by zero or more Part_definition_relationship
objects as second_part_definition.

4.3.22 Part_instance to Part_definition

Each Part_instance refers to exactly one Part_definition in the role of definition. Each Part_definition
acts as definition for zero or more Part_instance objects.

NOTE This assertion is established through Instance_definition_select

4.3.23 Partial_part_shape_definition to Part_shape_definition
Each Partial_part_shape_definition refers to exactly one Part_shape definition in the role of

partial_shape_of. Each Part_shape_definition acts as partial shape of for zero or more
Partial_part_shape_definition objects.

4.3.24 Part_shape_definition to Part_definition

Each Part_shape_definition refers to zero or one Part_definition in the role of described_object. Each
Part_definition acts as described_object for zero or one Part_shape_definition_objects.

NOTE This assertion is established through Part_definition_select.
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4.3.25 Part_shape_definition to Part_instance

Each Part_shape_definition refers to zero or one Part_instance in the role of described_object. Each
Part_instance acts as described_object for zero or one Part_shape_definition.

NOTE This assertion is established through Part_definition_select.

4.3.26 Part_version to Part

Each Part _version refers to exactly one Part in the role of applies _to part. Each Part has
applies_to_version defined by one or more Part_version objects.

4.3.27 Placement_reference_relationship to Position_orientation_property_value_definition
Each Placement_reference_relationship refers  to exactly  one Position_orientation

_property_value_definition in the role of related. Each Position_orientation_property value_definition
acts as related for zero or more Placement_reference_relationship objects.

4.3.28 Placement_relationship to Position_orientation_property_value_definition
Each Placement_relationship refers to exactly one Position_orientation_property_value_definition in

the role of relating. Each Position_orientation_property value_definition acts as relating for zero or
more Placement_relationship objects.

4.3.29 Placement_relationship to Property _value_definition

Each Placement_relationship refers to exactly one Property value_definition in the role of related.
Each Property_value_definition acts as related for zero or more Placement_ relationship objects.

4.3.30 Position_orientation_property_value to Coordinate_definition

Each Position_orientation_property value refers to zero or one Coordinate_definition in the role of
position. Each Coordinate_definition acts as position for zero or more
Position_orientation_property_value objects.

4.3.31 Position_orientation_ property_value to Direction_definition

Each Position_orientation_property _value refers to zero or one Direction_definition in the role of
direction. Each Direction_definition acts as direction for Zero or more
Position_orientation_property_value objects.

Each Position_orientation_property value refers to zero or one Direction_definition in the role of

reference_direction. Each Direction_definition acts as reference direction for zero or more
Position_orientation_property_value objects.

4.3.32 Position_orientation _property_value_definition to Position_orientation_property
Each Position_orientation_property_value_definition refers to exactly one

Position_orientation_property in the role of definition. Each Position_orientation_property acts as
definition for zero or more Position_orientation_property value_definition_objects.

4.3.33 Position_orientation _property_value_definition to Position_orientation_property_value

Each Position_orientation_property_value_definition refers to exactly one
Position_orientation_property _value in the role of specified_value. Each
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Position_orientation_property_value acts as specified_value for zero or more Position_orientation
_property_value_definition objects.

4.3.34 Property to Unit

Each Property refers to zero or more Unit objects in the role of allowed_unit. Each Unit acts as
allowed_unit for zero or more Property objects.

4.3.35 Property_value_definition to Property

Each Property_value_definition refers to exactly one Property in the role of definition. Each Property
acts as definition for zero or more Property_value_definition objects.

4.3.36 Property_value_definition to Property_value

Each Property_value_definition refers to exactly one Property value in the role of specified_value.
Each Property_value acts as specified_value for zero or more Property_value_definition objects.

4.3.37 Shape_description_association to External_geometric_model
Each Shape_description_association refers to zero or one External_geometric_model in the role of

defining_geometry. Each External_geometric_model acts as defining_geometry for zero or more
Shape_description_association objects.

NOTE This assertion is established through Geometry_select.

4.3.38 Shape_description_association to Geometric_model
Each Shape_description_association refers to zero or one Geometric_model in the role of

defining_geometry. Each Geometric_model acts as defining_geometry for zero or more
Shape_description_association objects.

NOTE This assertion is established through Geometry_select.

4.3.39 Shape_description_association to Partial_part_shape_definition

Each Shape_description_association is_defining_shape_for zero or one Partial_part_shape_definition.
Each Partial_part_shape_definition is related to zero or more Shape_description_association objects.

NOTE This assertion is established through Shape_definition_select

4.3.40 Shape_description_association to Part_shape_definition

Each Shape_description_association is_defining_shape_for zero or one Part_shape_definition. Each
Part_shape_definition is related to zero or more Shape_description_association objects.

NOTE This assertion is established through Shape_definition_select

4.3.41 Surface_condition_association to Part_shape_definition

Each Surface_condition_association refers to zero or one Part shape_definition in the role of
described_object. Each Part_shape_definition acts as described_object for zero or more
Surface_condition_association objects.
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NOTE This assertion is established through Shape_definition_select.

4.3.42 Surface_condition_association to Partial_part_shape_definition
Each Surface_condition_association refers to zero or one Partial_part_shape_definition in the role of

described_object. Each Partial_part _shape_definition acts as described_object for zero or more
Surface_condition_association objects.

NOTE This assertion is established through Shape_definition_select.

4.3.43 Surface_condition_association to Surface_condition
Each Surface_condition_association refers to exactly one Surface_condition in the role of

describing_surface_condition. Each Surface_condition acts as describing_surface_condition for zero
or more Surface_condition_association objects.

4.3.44 Surface_texture_parameter to Surface_texture

Each Surface_texture_parameter refers to zero or one Surface_texture in the role of described_texture.
Each Surface_texture acts as described_texture for one or more Surface_texture_parameter objects.

NOTE This assertion is established through Texture_select.

4.3.45 Surface_texture_parameter to Value_with_unit

Each Surface_texture_parameter refers to exactly one Value_with_unit in the role of parameter_value.
Each Value_with_unit acts as parameter_value for zero or more Surface_texture_parameter objects.

4.3.46 Tool_part_relationship to Part_definition

Each Tool_part_relationship refers to exactly one Part_definition in the role of produced part. Each
Part_definition is referenced by zero or more Tool_part_relationship objects as produced_part.

Each Tool part_relationship refers to exactly one Part_definition in the role of used tool. Each
Part_definition is referenced by zero or more Tool_part_relationship objects as used_tool.

4.3.47 Value_association to Assembly_relationship

Each Value_association refers to zero or one Assembly_relationship in the role of described_object.
Each Assembly _relationship acts as described_object for zero or more Value_association objects.

NOTE This assertion is established through Described_object_select.

4.3.48 Value_association to Partial_part_shape_definition
Each Value association refers to zero or one Partial_part shape_definition in the role of

described_object. Each Partial_part_shape_definition acts as described_object for zero or more
Value_association objects.

NOTE This assertion is established through Described_object_select and Shape_definition_select.
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4.3.49 Value_association to Part_definition

Each Value_association refers to zero or one Part_definition in the role of described_object. Each
Part_definition acts as described_object for zero or more Value_association objects.

NOTE This assertion is established through Described_object_select.

4.3.50 Value_association to Part_definition_relationship
Each Value_association refers to zero or one Part_definition_relationship in the role of

described_object. Each Part_definition_relationship acts as described_object for zero or more
Value_association objects.

NOTE This assertion is established through Described_object_select.

4.3.51 Value_association to Part_shape_definition

Each Value_association refers to zero or one Part_shape_definition in the role of described_object.
Each Part_shape_definition acts as described_object for zero or more Value_association objects.

NOTE This assertion is established through Described_object_select and Shape_definition_select.

4.3.52 Value_association to Property value_definition
Each Value_association refers to exactly one Property value definition in the role of

describing_property value. Each Property value_definition acts as describing_property value for zero
or more Value_association objects.

4.3.53 Value_association to Tool_part_relationship

Each Value_association refers to zero or one Tool_part_relationship in the role of described_object.
Each Tool_part_relationship acts as described_object for zero or more Value_association objects.

NOTE This assertion is established through Described_object_select.

4.3.54 Value_list to Property_value

Each Value_list refers to one or more Property value objects in the role of values. Each
Property_value acts as values for zero or more Value_list objects.

5 Mapping to ISO 10303-214

This clause contains the mapping table that shows how each UoF and application object of this part of
ISO 10303 (see clause 1) maps to one or more ARM constructs of ISO 10303-214. The mapping table
is organized in three columns.

Column 1) Application element: Name of an application element as it appears in the application object
definition in 4.2.

Column 2) Appplication element: Name of the corresponding ARM element of ISO 10303-214, the
term ‘IDENTICAL MAPPING’, or the term ‘PATH'. Application object names are written in uppercase.
Attribute names and assertions are listed after the application object to which they belong and are
written in lower case. The term ‘IDENTICAL MAPPING’ indicates that both application objects of an
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application assertion map to the same ARM element of ISO 10303-214. The term ‘PATH’ indicates
that the application assertion maps to the entire reference path.

Column 3) Reference path: To describe fully the mapping of an application element, it may be
necessary to specify a reference path through several related 1ISO 10303-214 ARM elements.

For the expression of reference paths and the relationships between ARM elements of ISO 10303-214
the following notational conventions apply:

a) ->: attribute references the entity or select type given in the following row;

b) <-: entity or select type is referenced by the attribute in the following row;

c) =>:! entity is a supertype of the entity given in the following row;

d) <=: entity is a subtype of the entity given in the following row;

e) =: the string, select, or enumeration type is constrained to a choice or value;

f) {}: enclosed section constraints the reference path to satisfy an information requirement;

g) []: enclosed section constrains multiple ARM elements or sections of the reference path are
required to satisfy an information requirement;

h) (): enclosed section constrains multiple ARM elements or sections of the reference path are
identified as alternatives within the mapping to satisfy an information requirement;

i) [il: attribute is an aggregation of which a single member is given in the following row;

j) [n]: attribute is an aggregation of which member n is given in the following row.
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Table 1 — Mapping table for ARM level of ISO 10303-214

Application element of
product model for gear units

ISO 10303-214 ARM
Application element

ISO 10303-214 ARM
Reference path

Application_context

IDENTICAL MAPPING

life_cycle_stage

Application_context.life_cycle_-
stage

application_domain

Application_context.application_
domain

Application_property

General_property

Assembly_definition

IDENTICAL MAPPING

assembly_type

Assembly_definition.assembly_-
type

Assembly_relationship

Assembly_component_-
relationship

Assembly_relationship to
Part_definition (as
part_in_assembly)

PATH

Assembly_component_relationship<=
Item_definition_instance_relationship
Item_definition_instance_relationship.related->
Item_instance
Iltem_instance.definition->
Instance_definition_select
Instance_definition_select=Design_discipline_-
item_definition
Design_discipline_item_definition

Assembly_relationship to
Assembly_definition (as
assembly)

PATH

Assembly_component_relationship.relating->
Assembly_definition

Baseplate

PATH

ltem
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='baseplate']
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part']}

Basic_material

PATH

Item
{ltem<-
Specific_item_classification.associated_item
Specific_item_classification.-
classification_name='basic material’}

Bearing

PATH

ltem
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="bearing']
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
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Application element of
product model for gear units

ISO 10303-214 ARM
Application element

ISO 10303-214 ARM
Reference path

Specific_item_classification.-
classification_name="part’]}

Bearing_bearing

PATH

General_item_definition_relationship
{General_item_definition_relationship.-
relation_type="bearing bearing'}

Belt_or_chain

PATH

ltem
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="belt or chain’]
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part']}

Bevel_or_hypoid_gear

PATH

Item
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='bevel or hypoid gear
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part']}

Bevel_or_hypoid_gear_pair

PATH

General_item_definition_relationship
{General_item_definition_relationship.-
relation_type='bevel or hypoid gear pair'}

Clutch_or_brake

PATH

Item
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="clutch or brake’]
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part’]}

Coordinate_definition

PATH

Value_list
{Value_list<=
Property_value
Property_value.name='coordinate definition’}

Coordinate_definition to
Value_with_unit
(as values)

PATH

Value_list.valuesli]->
Property_value=>
Value_with_unit

Coupling

PATH

Item
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="coupling’]
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Application element of
product model for gear units

ISO 10303-214 ARM
Application element

ISO 10303-214 ARM
Reference path

[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part’]}

Crossed_helical_gear

PATH

ltem
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="crossed helical gear']
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part']}

Crossed_helical_gear_pair

PATH

General_item_definition_relationship
{General_item_definition_relationship.
relation_type='crossed helical gear pair’}

Cylindrical_gear

PATH

Item
{[Item<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="cylindrical gear]
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part']}

Cylindrical_gear_pair

PATH

General_item_definition_relationship
{General_item_definition_relationship.
relation_type='cylindrical gear pair'}

Data_environment

IDENTICAL MAPPING

. |environment_name

Data_environment.-
environment_name

Deformation_shift_bending

PATH

General_property
{General_property.property_type=
‘deformation shift bending'}

- |Direction_definition

PATH

Value_list
{Value_list<=
Property_value
Property_value.name='direction definition’}

Direction_definition to
Value_with_unit
(as values)

PATH

Value_list.values[i]->
Property_value=>
Value_with_unit

Document_assignment

#1:(if Tool_part_relationship is
used with Uof

S8 of 1SO 10303-214)

#2:(if Tool_part_relationship is

IDENTICAL MAPPING
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Application element of
product model for gear units

ISO 10303-214 ARM
Application element

ISO 10303-214 ARM
Reference path

used without
Uof S8 of 1SO 10303-214)

role Document_assignment.role
Document_assignment to PATH Document_assignment.is_assigned_to->
Assembly_relationship Documented_element_select
(as is_assigned_to) Documented_element_select=Assembly_-
component_relationship
Assembly_component_relationship
Document_assignment to PATH Document_assignment.is_assigned_to->
Partial_part_shape_definition Documented_element_select
(as is_assigned_to) Documented_element_select=Documented_-
sub_element_select
Documented_sub_element_select
Documented_sub_element_select=Shape_-
element
Shape_element
Document_assignment to PATH Document_assignment.is_assigned_to->
Part_definition Documented_element_select
(as is_assigned_to) Documented_element_select=Design_-
discipline_item_definition
Design_discipline_item_definition
Document_assignment to PATH Document_assignment.is_assigned_to->
Part_definition_relationship Documented_element_select
(as is_assigned_to) Documented_element_select=Item_definition_-
relationship
Item_definition_relationship
Document_assignment to PATH Document_assignment.is_assigned_to->
Part_shape_definition Documented_element_select
(as is_assigned_to) Documented_element_select=Item_shape
Item_shape
Document_assignment to PATH Document_assignment.is_assigned_to->
Tool_part_relationship Documented_element_select
(as is_assigned_to) Documented_element_select=Item_definition_-
relationship
Item_definition_relationship
#1:(Item_definition_relationship=>
Tool_part_relationship)
#2:(Item_definition_relationship=>
General_item_definition_relationship
{General_item_definition_-
relationship.relation_type="Tool part’})
Dynamic PATH General_property
{General_property.property_type='dynamic'}
Efficiency_loss PATH General_property
{General_property.property_type="efficiency
loss'}
Environment PATH General_property

{General_property.property_type="environment'}

External_geometric_model

IDENTICAL MAPPING

Fit of key assembly

PATH

Item
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Application element of

product model for gear units

ISO 10303-214 ARM
Application element

ISO 10303-214 ARM
Reference path

{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="'fit of key assembly’]
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part']}

Fitting_key

PATH

Item
{[Item<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='fitting key']
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='part’]}

Functional_relationship

General_item_definition_-
relationship

Gear

PATH

Item
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='gear']

[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part']}

Gear_pair

General_item_definition_-
relationship

Gear_unit

PATH

Item
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='gear unit']
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part']}

General_gear_pair

General_item_definition_-
relationship

gearpair_type

General_item_definition_-
relationship.relation_type

General_property

IDENTICAL MAPPING
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Application element of
product model for gear units

ISO 10303-214 ARM
Application element

ISO 10303-214 ARM
Reference path

property_type

General_property.property_type

Geometric_model

IDENTICAL MAPPING

Geometry_property

General_shape_dependent_-
property

property_type

PATH

{(General_shape_dependent_property.-
property_type)
(General_shape_dependent_property.-
property type=Table B.5 — Geometry property -
values)}

property_value

General_shape_dependent_-
property.propery_value

Partial_part_shape_definition
(as described_object)

value_determination PATH General_shape_dependent_property<=
Shape_dependent_property
Shape_dependent_property.value_determination
Geometry_property to PATH General_shape_dependent_property<=
Part_shape_definition Shape_dependent_property.described_-
(as described_object) element->
Shaped_element_select
Shaped_element_select=Item_shape
Iltem_shape
Geometry_property to PATH General_shape_dependent_property<=

Shape_dependent_property.described_-
element->
Shaped_element_select
Shaped_element_select=Shape_element
Shape_element

Hardness

IDENTICAL MAPPING

description

Hardness.description

{(Hardness.description)
(Hardness.description=Table B.6 — Hardness -
values)}

environment_condition

Hardness.environment_condition

measuring_method

Hardness.measuring_method

Hardness to PATH Hardness.hardness_value->
Value_with_unit Value_with_unit
(as hardness_value)
Housing PATH ltem
{[ltem<-

Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='housing']
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part']}
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Application element of ISO 10303-214 ARM ISO 10303-214 ARM
product model for gear units Application element Reference path
Housing_baseplate PATH General_item_definition_relationship

{General_item_definition_relationship.
relation_type="housing baseplate'}

Housing_bearing PATH General_item_definition_relationship
{General_item_definition_relationship.
relation_type="housing bearing'}

Housing_clutch_or_brake PATH General_item_definition_relationship
{General_item_definition_relationship.
relation_type='housing clutch or brake'}

Housing_coupling PATH General_item_definition_relationship
{General_item_definition_relationship.
relation_type='housing coupling'}

Housing_sealing PATH General_item_definition_relationship
{General_item_definition_relationship.
relation_type="housing sealing'}

Interference_fit_assembly PATH Item
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='interference fit assembly']
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='part']}

Life_time PATH General_property
{General_property.property_type='life time'}
Load_capacity PATH General_property
{General_property.property_type='load capacity'}
Lubricant PATH ltem
{ltem<-

Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='lubricant’}

Lubricant_definition Material
Lubricant_part PATH General_item_definition_relationship
{General_item_definition_relationship.
relation_type='"lubricant part’}
Manufacturing PATH General_property
{General_property.property_type=
'manufacturing’}
Material_definition Material

#1: if the Material_definition
serves for a Material

#2: if the Material_definition is a
Lubricant_definition that serves
for a Lubricant
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Application element of ISO 10303-214 ARM ISO 10303-214 ARM

product model for gear units Application element Reference path

material_name Material.material_name

Material_definition to PATH Material.described_element->

Part_definition Item_property_select

(as described_object) Item_property_select=Design_discipline_item_-
definition

Design_discipline_item_defintion
#1:({Design_disipline_item_definition.-
associated_item_version->
Item_version
Item_version.associated_item->
Iltem
ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='basic_material'})

#2:({Design_disipline_item_definition.-
associated_item_version->
Item_version
Item_version.associated_item->
Item
ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='lubricant'})

Material_part PATH General_item_definition_relationship
{General_item_definition_relationship.-
relation_type="material part'}

Material_property IDENTICAL MAPPING
property_name Material_property.property_-

name
Material_property_association IDENTICAL MAPPING
Material_property association to PATH Material_property association.described_-
Material_definition (as material->
decribed_material) Material
Material_property association to PATH Material_property association.associated_-
Material_property_value_definiti property value->
on Material_property value_representation

(as associated_property_value)

Material_property_value_definiti Material_property_value_-

on representation

Material_property_value_definiti PATH Material_property_value_representation.-
on to environment_-
Data_environment condition->

(as environment_condition) Data_environment
Material_property_value_definiti PATH Material_property_value_representation.-
on to definition->
Material_property Material_property

(as property_definition)
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Mesh

PATH

General_property
{General_property.property_type='mesh’}

Numerical_value

IDENTICAL MAPPING

value_component

Numerical_value.value_-

component
Parameter_property PATH General_property
{General_property.property_type='parameter'}
Part Item
id Item.id
name Item.name

Partial_document_assignment

IDENTICAL MAPPING

document_portion

Partial_document_assignment.-
document_portion

Partial_part_shape_definition

Shape_element

shape_name

PATH

{(Shape_element.element_name)
(Shape_element.element_name="borehole’)
(Shape_element.element_name='"chain link’)

(Shape_element.element_name="disk’)
(Shape_element.element_name="first helix’)
(Shape_element.element_name="flank’)
(Shape_element.element_name="friction
material carrier’)
(Shape_element.element_name="friction
surface’)
(Shape_element.element_name="inner disk’)
(Shape_element.element_name='left flank’)
(Shape_element.element_name="modification’)
(Shape_element.element_name="modification
right flank’)
(Shape_element.element_name="modification
second helix’)
(Shape_element.element_name="modification
right flank second helix’)
(Shape_element.element_name="outer disk’)
(Shape_element.element_name='"planet carrier’)
(Shape_element.element_name='rolling
element’)
(Shape_element.element_name="right flank’)
(Shape_element.element_name='"rim’)
(Shape_element.element_name="root’)
(Shape_element.element_name="second helix’)
(Shape_element.element_name="shaft section’)
(Shape_element.element_name="tooth’)}

Partial_part_shape_definition to
Part_shape_definition
(as partial_shape_of)

PATH

Shape_element.composition->
Item_shape

Part_definition

Design_discipline_item_-
definition
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Reference path

id

Design_discipline_item_-

Part_version
(as applies_to_version)

definition.id
Part_definition to PATH Design_discipline_item_definition.-
Application_context additional_context->
(as additional_context) Application_context
Part_definition to PATH Design_discipline_item_definition.initial_-
Application_context context->
(as initial_context) Application_context
Part_definition to PATH Design_discipline_item_definition.associated_-

item_version->
Item_version

Part_definition_relationship

Item_definition_relationship

Part_definition
(as second_part_definition)

Part_definition_relationship to PATH Item_definition_relationship.related->
Part_definition Design_discipline_item_definition
(as first_part_definition)

Part_definition_relationship to PATH Item_definition_relationship.relating->

Design_discipline_item_definition

Part_instance

Item_instance

id Item_instance.id
Part_instance to Part_definition PATH Item_instance.definition->
(as definition) Instance_definition_select
Instance_definition_select=Design_discipline_-
item_definition
Design_discipline_item_defintion
Part_shape_definition Item_shape
Part_shape_definition to PATH Item_shape.described_element->
Part_definition Item_information_select
(as described_object) Item_information_select=Design_discipline_-
item_definition
Design_discipline_item_definition
Part_shape_definition to PATH Item_shape.described_element->
Part_instance Item_information_select
(as described_object) Item_information_select=Item_instance
Item_instance
Part_version Item_version

id Item_version.id
Part_version to PATH Item_version.associated_item->
Part Item
(as applies_to_part)
Pinion_shaft PATH Item
{[Item<-

Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
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Reference path

classification_name="pinion shaft']
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part’]}

Placement_reference_-
relationship

PATH

{Property_value_representation_-
relationship.relation_type="placement reference’}

Placement_reference_-
relationship to

value_definition
(as related)

Position_orientation_property_-

PATH

{Property_value_representation_-
relationship.relation_type="placement reference’}
Property_value_representation_relationship.-
related->
Property_value_definition

Placement_relationship

PATH

Property_value_representation_relationship
{Property_value_representation_-
relationship.relation_type='placement’}

Placement_relationship to

value_definition
(as relating)

Position_orientation_property_-

PATH

Property_value_representation_relationship
{Property_value_representation_-
relationship.relation_type="placement’}
Property_value_representation_relationship.-
relating->
Property_value_representation

Placement_relationship to
Property_value_definition
(as related)

PATH

Property value_representation_relationship
{Property_value_representation_-
relationship.relation_type="placement’}
Property_value_representation_relationship.-
related->
Property_value_representation

Plain_bearing

PATH

Item
{[Item<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="plain bearing’]
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part’]}

Planetary_gear_train

PATH

Item
{[Item<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='planetary gear train']
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='part’]}

Position_orientation_property

PATH

General_property
{General_property.property_type="position
orientation’}
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Position_orientation_property_- Value_list

value

Position_orientation__ PATH Value_list.values[0]->

property_value to Property value=>

Coordinate_definition Value_list

(as position) {Value_list<=
Property_value

Property_value.name="coordinate definition’}

Position_orientation_ PATH Value_list.values[1]->

property_value to Property value=>

Direction_definition Value_list

(as direction) {Value_list<=
Property_value

Property_value.name='direction definition’}
Position_orientation__ PATH Value_list.values[2]->

property_value to
Direction_definition
(as reference_direction)

Property_value=>
Value_list
{Value_list<=
Property_value
Property_value.name="direction definition’}

Position_orientation_property_-
value_definition

Property_value_representation

Position_orientation_property_- PATH Property_value_representation.definition->

value_definition to Property=>

Position_orientation_property General_property

(as property_definition) {General_property.property_type="position
orientation’}

Position_orientation_property_- PATH Property_value_representation.specified_-

value_definition to value->

Position_orientation_property_- Value_list

value (as specified_value)

Power_rotation_speed PATH General_property

{General_property.property_type='power rotation
speed'}
Pressure_stress PATH General_property

{General_property.property_type='pressure

stress'}
Property IDENTICAL MAPPING
id Property.id
Property to PATH Property.allowed_unit->
Unit Unit

(as allowed_unit)

Property_value

#1: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Deformation_shift_bending in
its definition attribute

IDENTICAL MAPPING
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#2: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Dynamic in its definition
attribute

#3: if Property_value is
referenced by a
Property_value_definition which
is referencing

an Efficiency_loss in its definition
attribute

#4. if Property_value is
referenced by a
Property_value_definition which
is referencing

an Environment in its definition
attribute

#5: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Life_time in its definition
attribute

#6: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Load_capacity in its definition
attribute

#7: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Manufacturing in its definition
attribute

#8: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Mesh in its definition attribute
#9: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Parameter_property in its
definition attribute

#10: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Power_rotation_speed in its
definition attribute

#11: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Pressure_stress in its
definition attribute

#12: if Property_value is
referenced by a

Property value_definition which
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is referencing

a Safety in its definition attribute
#13: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Service_property in its
definition attribute

#14: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Sliding_wear in its definition
attribute

#15: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Specification_property in its
definition attribute

#16: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Stiffness_suspension in its
definition attribute

#17: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Temperature in its definition
attribute

#18: if Property_value is
referenced by a
Property_value_definition which
is referencing

a Torque_force in its definition
attribute

value_name PATH {(Property_value.value_name)
#1:( Property_value.value_name=
Table B.1 - values)
(Property_value.value_name)
#2:(Property_value.value_name=
Table B.2 - values)
(Property_value.value_name)
#3:( Property_value.value_name=
Table B.3 - values)
(Property_value.value_name)
#4:( Property_value.value_name=
Table B.4 - values)
(Property_value.value_name)
#5:( Property_value.value_name=
Table B.7 - values)
(Property_value.value_name)
#6:( Property_value.value_name=
Table B.8 - values)
(Property_value.value_name=
Table B.9 - values)
(Property_value.value_name)
#7:( Property_value.value_name=
Table B.10 - values)
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(Property_value.value_name)
#8:( Property_value.value_name=
Table B.11 - values)
(Property_value.value_name)
#9:( Property_value.value_name=
Table B.12 - values)
(Property_value.value_name)
#10:( Property_value.value_name=
Table B.13 - values)
(Property_value.value_name)
#11:( Property_value.value_name=
Table B.14 - values)
(Property_value.value_name)
#12:( Property_value.value_name=
Table B.15 - values)
(Property_value.value_name)
#13:( Property_value.value_name=
Table B.16 - values)
(Property_value.value_name)
#14:( Property_value.value_name=
Table B.17 - values)
(Property_value.value_name)
#15:( Property_value.value_name=
Table B.18 - values)
(Property_value.value_name)
#16:( Property_value.value_name=
Table B.19 - values)
(Property_value.value_name)
#17:( Property_value.value_name=
Table B.21 - values)
(Property_value.value_name)
#18:( Property_value.value_name=
Table B.22 - values)
(Property_value.value_name)}

 [Property_value_definition

Property_value_representation

value_determination

Property_value_representation.-
value_determination

Property_value_definition to PATH Property_value_representation.definition->
Property Property
(as definition)
Property_value_definition to PATH Property_value_representation.specified_-
Property value value->
(as specified_value) Property_value
Rolling_element_bearing PATH Item
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="rolling element bearing']
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='part']}
Safety PATH General_property

{General_property.property type='safety'}
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Sealing

PATH

Item
{[Item<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='sealing’]
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part']}

Service_property

PATH

General_property
{General_property.property_type='service'}

Shape_description_association

IDENTICAL MAPPING

Shape_description_association PATH Shape_description_association.defining_-
to geometry->
External_geometric_model Shape_definition_select
(as defining_geometry) Shape_definition_select=External_geometric_-
model
External_geometric_model
Shape_description_association PATH Shape_description_association.defining_-
to geometry->
Geometric_model Shape_definition_select
(as defining_geometry) Shape_definition_select=Geometric_model
Geometric_model
Shape_description_association PATH Shape_description_association.is_defining_-
to shape_for->
Partial_part_shape_definition Shape_information_select
(as is_defining_shape_for) Shape_information_select=Shaped_element_-
select
Shaped_element_select
Shaped_element_select=Shape_element
Shape_Element
Shape_description_association PATH Shape_description_association.is_defining_-
to shape_for->
Part_shape_definition Shape_information_select
(as is_defining_shape_for) Shape_information_select=Shaped_element_-
select
Shaped_element_select
Shaped_element_select=Item_shape
Item_shape
Shaft PATH Item
{[Item<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='shaft]
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="part’]}
Shaft_bearing PATH General_item_definition_relationship
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{General_item_definition_relationship.-
relation_type="shaft bearing'}

Shaft_clutch_or_brake

PATH

General_item_definition_relationship
{General_item_definition_relationship.-
relation_type="shaft clutch or brake'}

Shaft_collar

PATH

General_item_definition_relationship
{General_item_definition_relationship.-
relation_type='shaft collar'}

Shaft_sealing

PATH

General_item_definition_relationship
{General_item_definition_relationship.-
relation_type='shaft sealing'}

Shaft_shaft

PATH

General_item_definition_relationship
{General_item_definition_relationship.-
relation_type='shaft shaft}

Shaft_wheel

PATH

General_item_definition_relationship
{General_item_definition_relationship.-
relation_type="shaft wheel’}

Single_part_definition

Design_discipline_item_-

definition
Sliding_wear PATH General_item_definition_relationship
{General_property.property_type="sliding wear'}
Specification_property PATH General_item_definition_relationship
{General_property.property_type='specification'}
Stiffness_suspension PATH General_item_definition_relationship

{General_property.property_type=
‘stiffness suspension’}

String_value

IDENTICAL MAPPING

value_specification

String_value.value_specification

Surface_condition

IDENTICAL MAPPING

Surface_condition_association

IDENTICAL MAPPING

Surface_condition_association PATH Surface_condition_association.described_-

to element->

Part_shape_definition Shaped_element_select

(as described_object) Shaped_element_select=Item_shape
Item_shape

Surface_condition_association PATH Surface_condition_association.described_-

to element->

Partial_part_shape_definition Shaped_element_select

(as described_object) Shaped_element_select=Shape_element

Shape_element
Surface_condition_association PATH Surface_condition_association.describing_-

to

Surface_condition

(as
describing_surface_condition)

surface_condition->
Surface_condition

67

© IS0 2010 - All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

Application element of
product model for gear units

ISO 10303-214 ARM
Application element

ISO 10303-214 ARM
Reference path

Surface_texture

IDENTICAL MAPPING

measuring_method

Surface_texture.measuring_-
method

Surface_texture_parameter

IDENTICAL MAPPING

parameter_name PATH {(Surface_texture_parameter.parameter_name)
(Surface_texture_parameter.parameter_name=
Table B.20 - values)}
Surface_texture_parameter to PATH Surface_texture_parameter.described_texture->
Surface_texture Texture_select
(as described_texture) Texture_select=Surface_texture
Surface_texture
Surface_texture_parameter to PATH Surface_texture_parameter.parameter_value->
Value_with_unit Value_with_unit
(as parameter_value)
Temperature PATH General_property
{General_property.property_type="temperature'}
Tool PATH Item
{ltem<-

Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="tool'}

Tool_part_relationship

#1:(IDENTICAL MAPPING)

#2:(General_item_definition_realtionship

(as used_tool)

#2:(PATH) {General_item_definition_-
#1:(if Tool_part_relationship is relationship.relation_type="Tool part’})
used with Uof
S8 of ISO 10303-214)
#2:(if Tool_part_relationship is
used without
Uof S8 of 1SO 10303-214)
production_technology PATH #1:(Tool_part_relationship.used_technology_-
description)
#2:(General_item_definition_relationship.-
description)
Tool_part_relationship to PATH #1:(Tool_part_relationship<=
Part_definition Item_definition_relationship)
(as produced_part) #2:(General_item_definition_relationship<=
Item_definition_relationship)
Item_definition_relationship.relating->
Design_discipline_item_definition
Tool_part_relationship to Tool PATH #1:(Tool_part_relationship<=

Item_definition_relationship)
#2:(General_item_definition_relationship<=
Item_definition_relationship)
Item_definition_relationship.related->
Design_discipline_item_definition
{Design_disipline_item_definition.associated_-
item_version->
Item_version
Item_version.associated_item->
Iltem
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Iltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name="tool'T}

Torque_force

PATH

General_property
{General_property.property_type="torque force'}

Unit IDENTICAL MAPPING
unit_name Unit.unit_name
User_defined_part PATH Item
{ltem<-
Specific_item_classification.associated_item
Specific_item_classification.-
classification_name='part'}
part_type PATH ltem<-

Specific_item_classification.associated_item
Specific_item_classification.-
classification_name

User_defined_relationship

General_item_definition_-
relationship

relation_type

General_item_definition_-
relationship.relation_type

Value_association

#1:(if Tool_part_relationship is
used with Uof

S8 of ISO 10303-214)

#2:(if Tool_part_relationship is
used without

Uof S8 of 1SO 10303-214)

Item_property_association

Value_association to PATH Item_property_association.described_element->
Assembly_relationship Iltem_property_select
(as described_object) Item_property_select=Item_definition_instance_-
relationship
Item_definition_instance_relationship=>
Assembly_component_relationship
Value_association to PATH Item_property_association.described_element->
Part_definition_relationship Item_property_select
(as_described_object) Item_property_select=ltem_definition_instance_-
relationship
Item_definition_instance_relationship=>
Item_definition_relationship=>
General_item_definition_relationship
Value_association to PATH Item_property_association.described_element->
Part_definition Item_property_select
(as described_object) Item_property_select=Design_discipline_item_-
definition
Design_discipline_item_definition
Value_association to PATH Item_property_association.described_element->

Partial_part_shape_definition

Item_property_select
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(as described_object) Item_property_select=Shape_element

Shape_element

Value_association to PATH Item_property_association.described_element->

Part_shape_definition Item_property_select

(as described_object) Item_property_select=Item_shape
Item_shape

Value_association to PATH Item_property_association.described_element->

Tool_part_relationship Item_property_select

(as described_object) Item_property_select=Item_definition_-
relationship

Item_definition_relationship
{#1:(Item_definition_relationship=>
Tool_part_relationship)
#2:(Item_definition_relationship=>
General_item_definition_relationship
{General_item_definition_-
relationship.relation_type="tool part'})}

Value_association to PATH Item_property_association<=
Property_value_definition Property_value_association
(as describing_property_value) Property_value_association.describing_-

property_value->
Property_value_representation

Value_limit IDENTICAL MAPPING

limit Value_limit.limit

limit_qualifier Value_limit.limit_qualifier

Value_list IDENTICAL MAPPING

Value_list to PATH Value_list.values->

Property value Property_value

(as values)

Value_range IDENTICAL MAPPING

lower_limit Value_range.lower_limit

upper_limit Value_range.upper_limit

Value_with_unit IDENTICAL MAPPING

unit_component Value_with_unit.unit_component Value_with_unit.unit_component

Wheel PATH Item

{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='wheel']
[ltem<-
Specific_item_classification.associated_item

Specific_item_classification
Specific_item_classification.-
classification_name="part']}

Wheel_bearing PATH General_item_definition_relationship

{General_item_definition_relationship.-
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relation_type="wheel bearing’}

Wheel_belt_or_chain

PATH

General_item_definition_relationship
{General_item_definition_relationship.-
relation_type="wheel belt or chain'}

Wheel_wheel

PATH

General_item_definition_relationship
{General_item_definition_relationship.-
relation_type="wheel wheel'}

Worm

PATH

Item
{[Item<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='worm']

[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='part’]}

Worm_gear_pair

PATH

General_item_definition_relationship
{General_item_definition_relationship.-
relation_type="worm gear pair'}

Worm_wheel

PATH

Item
{[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='worm wheel']
[ltem<-
Specific_item_classification.associated_item
Specific_item_classification
Specific_item_classification.-
classification_name='part’]}

6 Conformance requirements

Conformance to this part of ISO 10303 includes satisfying the requirements stated in this part and the
relevant requirements of the normative references.

Conformance to this part of ISO 10303 requires conformance to one of the following conformance

classes of ISO 10303-214:

— conformance class for effectivity controlled process planning of assemblies (CC13);

— conformance class for configuration controlled process planning of components and assemblies

with 3D shape representation and kinematic data (CC18);

— conformance class for configuration controlled process planning of components and assemblies
with 3D shape representation including form features and kinematic data (CC19);

— conformance class for data storage and retrieval systems (CC20).
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Annex A
(informative)

Product model for gear units

This annex provides the product model for gear units. The product model is a graphical representation
of the structure and constraints of the application objects specified in Clause 4. The graphical form of
the product model is presented in EXPRESS-G. The product model is independent from any
implementation method.
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context e
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l
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O
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Figure A.1 — Product model for gear units EXPRESS-G diagram: 1 of 11
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(ABS)Part O { 2,100(1) )
: name 1 id :
Gear_unit O e ® Baseplate
Planetary_gear_train () Housing
Sealing O e ® Bearing
1
Tool (O ) Plain_bearing
Belt_or_chain (O e— ) Rolling_element_
- bearing
Coupling O e ® Shaft
1
Fit_of_key_assembly CF | d} Pinion_shaft
Interference_fit_ -
assembly (O | —'® Fitting_key
Basic_Material o e ® Clutch_or_brake
Lubricant O e ® Wheel
User_defined_part (Ol J)
Gear
part_type
O 1
Crossed_helical_gear — [Or—fum) Cylindrical_gear
Bevel_or_hypoid
Worm O e ® O _
gear
L ® Worm_wheel

Figure A.2 — Product model for gear units EXPRESS-G diagram: 2 of 11
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(L (311511 )

first_part_definition

(ABS)Part_definition_ - 1,103
relationship second_part_definition Part_definition

1

Lubricant_part C_ q} MateriaLpart

U defined relationship () ~ (ABS)Functional_
ser_defined_relationship [ @ relationship
O relation_type 1
Shaft_shaft O e ® Housing_baseplate
Shaft_bearing Ch 4) Housing_bearing
Shaft_sealing C_ #) HOUSing_Sea”ng
Shaft_wheel (O —t— ) Housing_coupling
Shaft_collar (O ) Housing_clutch_or_brake
Wheel_belt_or_chain [ le——()  Shaft_clutch_or_brake
Wheel_wheel O e Wheel_bearing
(ABS)Gear pair ) Bearing_bearing
] 1
ﬂiCyIindricaI_gear_pair o e ® Bevel_or_hypoid_

gear_pair

Worm_gear_pair o e ® Crossed_helical_

gear_pair

) General_gear_pair

gearpair_type

O
Figure A.3 — Product model for gear units EXPRESS-G diagram: 3 of 11
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— ]
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Figure A.4 — Product model for gear units EXPRESS-G diagram: 4 of 11
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Figure A.5 — Product model for gear units EXPRESS-G diagram: 5 of 11
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Figure A.6 — Product model for gear units EXPRESS-G diagram: 6 of 11
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Figure A.7 — Product model for gear units EXPRESS-G diagram: 7 of 11
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Figure A.8 — Product model for gear units EXPRESS-G diagram: 8 of 11
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Figure A.9 — Product model for gear units EXPRESS-G diagram: 9 of 11
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Figure A.10 — Product model for gear units EXPRESS-G diagram: 10 of 11
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Figure A.11 — Product model for gear units EXPRESS-G diagram: 11 of 11
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Annex B
(informative)
Property tables for gear units

This annex contains tables that show recommendation for properties of the product model for gear
units according to figure A5, A6 and A10. The properties are listed in Tables B.1 to B.22:

The load capacity property is split into two tables for better handling. One for the load capacity factors
only, the other one for the rest of the data.

The properties are not assigned to a certain object. They can be used generally for all objects. The
tables give a recommendation for suitable objects (column 4).

Where applicable, the properties from Tables B.1 to B.22 should be used.

Some properties are recommended to be assigned to a gear and a gear pair as well (see column
explanation). These properties are usually assigned to a gear but they are depending on each mesh.
In the case of multiple contacts these properties are identified by the second assignment to the gear
pair.

The user is responsible for the plausibility of the data. He has to set the rules for checking the data.
Also suitable value limits and the number of digits of numerical values have to be determined by the
user.

All tables are organized in four columns.

Column 1) property value name of product model for gear units

Column 2) explanation of property: If any name of a normative document is given inside this column,
this means that the origin of this property is inside this document. More information about the
application of the property is given there. The property can be used for any other standards as well.
Column 3) shortcut for the kind of unit:

— A areaunit;

— AN: angle unit;

— C: stiffness unit;

— D: density unit;

— F: force unit;

— G: mass unit;

— H: hardness unit;

— L: length unit;

— P: power unit;

— PR pressure unit;
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— t: time unit;

— T: temperature unit;

— V: speed unit;

— V:volume unit;

— W: energy unit;

— X: no unit (string value);

— %: no unit (numerical value).
Column 4) shortcuts for one or more objects of the product model for gear units that can be brought in
conjunction with this property. For the expression of these objects the following notational conventions
apply:

— b: baseplate;

— bc: belt or chain;

— bp: plain bearing;

— br: rolling element bearing;

— bx: bearing;

— b+b: bearing — bearing relationship;
— cb: clutch or brake;

— ¢p: coupling;

— fk: fitting key

— fka: fit of key assembly

— gb: bevel or hypoid gear;

— gch: crossed helical gear;

— gcy: cylindrical gear;

— gpb: bevel or hypoid gear pair;

— gpch: crossed helical gear pair;

— gpcy: cylindrical gear pair;

— gpg: general gear pair;

— gpw: worm gearing;

— gu: gear-unit in general;
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— gw: worm;
— gx: gearin general;

— h: housing;

— h+b: housing — bearing relationship;

— h+ba: housing — baseplate relationship;

— h+cb: housing — clutch or brake relationship;
— h+cp: housing — coupling relationship;

— h+se: housing — sealing relationship;

— ifa: interference fit assembly

— | lubricant;

— |+p: lubricant — part relationship;

— m: basic material;

— m+p: material — part relationship;

— pgu: planetary gear train;

— se: sealing;

— sh: shaft;

— shp: pinion shaft;

— s+h: shaft - bearing relationship;

— s+cb: shaft - clutch or brake relationship;

— s+co: shaft - collar relationship;

— s+s: shaft - shaft relationship;

— s+w: shaft - wheel relationship;

— t: tool;

— t+p: tool — part relationship;

— w: wheel in general (A wheel includes all kind of gears.);
— ww: worm wheel;

— w+b: wheel — bearing relationship;

— w+bc: wheel — belt or chain relationship;
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— w+w: wheel — wheel relationship.
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Table B.1 — Deformation shift bending

Value name of property value of Explanation of property Unit type |Assigned
product model for gear units to
bending L bx,sh
expansion caused by bending
bending expansion (belt or chain) L bc
deformation L bx,sh
deformation of tooth L gx
free expansion (belt or chain) L bc
inclination of bending line inclination of bending line AN sh,bx,gx
initial load shift L b+b
offset of angle AN bx,sh
shift L bx,sh
tensile expansion L bc
torsional deformation L gx,sh
transversal deformation L gx,bx,sh
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Table B.2 — Dynamic

Value name of property value of Explanation of property Unit type |Assigned
product model for gear units to
bending damping Lehr bending damping according to % ap
Lehr
bending frequency 1/t bc
damping coefficient d11 F*t/L bx
damping coefficient d12 F*t/L bx
damping coefficient d21 F*t/L bx
damping coefficient d22 F*t/L bx
damping constant F*t/L gp,bx,sh
excitation force % ap
exciting frequency 1/t bc
lower mesh frequency crevasse curve lower mesh frequency for 1t ap
calculation of crevasse curve
lower mesh frequency quasi acceleration | lower mesh frequency for the 1 ap
calculation of quasi acceleration
lower mesh frequency stationary lower mesh frequency for the 1t ap
oscillation calculation of stationary
oscillation
lowest number of eigenvalues % sh
number of eigenvalues % sh
number of mesh periods % ap
outer damping coefficient % sC
resonance speed 1t ox
resonant frequency 1t bc
tooth force level % ap
torsion damping Lehr torsion damping according to % gp,sh
Lehr
transverse length of period t ap
upper limit for eigenvalues 1t sh
upper mesh frequency crevasse curve upper mesh frequency for the 1 ap
calculation of crevasse curve
upper mesh frequency quasi acceleration | upper mesh frequency for the 1t ap
calculation of quasi acceleration
upper mesh frequency stationary upper mesh frequency for the 1t ap
oscillation calculation of stationary
oscillation
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Table B.3 — Efficiency loss

Value name of property value of Explanation of property Unit type | Assigned

product model for gear units to

acceleration losses Ariura acceleration losses accordingto |P gu,gp
Ariura

axial load dependent torque loss torque loss dependent of axial F*L bx,gp
load

bearing power loss power loss of bearing P bx,gu

bearing power loss load dependent load dependent portion of P bx,gu

portion bearing power loss

bearing power loss load independent load independent portion of P bx,gu

portion bearing power loss

efficiency % gu,gp

efficiency friction points efficiency of friction points % wHwW

efficiency impact loss % w,bc

efficiency joint friction efficiency of joint friction % w,bc

efficiency motor pump efficiency of motor of pump % gu

efficiency pump efficiency of pump % gu

efficiency switching equipement efficiency of switching % cb
equipement

friction power loss P gu

gear efficiency % gu,gp

gear power loss P gu,gp

gear power loss load dependent portion | load dependent portion of gear P gu,gp
power loss

gear power loss load independent portion | load independent portion of gear |P gu,gp
power loss

idle power loss P gu,gp

idle power loss Eiselt idle power loss according to P gu,gp
Eiselt

impact power loss power loss caused by impact P w+bc
(belt and chain drives)

loss grade of power P gu

mean friction power loss P gu

oil squeeze losses Butsch oil squeeze losses accordingto | P ap
Butsch

oil squeeze losses Mauz oil squeeze losses accordingto |P ap
Mauz

other power loss P gu

power dependent torque loss F*L gu,bx

power independent torque loss F*L gu,gx,gp

power loss P gu

power loss by bearing load P gu

power loss by friction force P gu

power loss by pitch friction P gu

power loss load dependent portion load dependent portion of power |P gu,gp,bx
loss

power loss load independent portion load independent portion of P gu,gp,bx
power loss

power loss oil pump power loss of oil pump P gu

rated power loss P gu,gp,bx
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Value name of property value of Explanation of property Unit type | Assigned

product model for gear units to

sealing power loss power loss of all sealings of gear |P gu,se
unit

shaft power loss power loss of all shafts of gear P gu,sh
unit

splashing loss P gp,gu

splashing loss Butsch splashing loss according to P gp,gu
Butsch

splashing loss Mauz splashing loss according to Mauz |P gp,gu

splashing loss Walter splashing loss according to P gp,gu
Walter

starting gear efficiency gear efficiency at starting % gp,gu

thermal efficiency of rib % gu

torque loss of bearing seal torque loss at seal of bearing F*L Se

total efficiency % gu,w,bc

total efficiency wheel total efficiency if wheel is driving | % gu
(worm gear pair)

total efficiency worm total efficiency if worm is driving |% gu
(worm gear pair)

total gear efficiency % gu

total power loss P gu

ventilation losses Maurer ventilation losses according to P gu,gp

Maurer
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Table B.4 — Environment

Value name of property value of Explanation of property Unit Assigned

product model for gear units type to

air speed ventilated air speed with ventilation v gu

altitude elevation of installation above L gu
sea level

dirt dirt from the outside: '1' if dirt is % se,gu
occurring, '0" if not

fan ventilated area A h

injection direction set 'into mesh' or ‘against rotating | X gu
direction'

injection volume \ gu,gp

surface of gear case wind ventilated surface of housing A h

velocity of cooling air % gu,cb

ventilated length L h
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Table B.5 — Geometry property

Property type of Geometry property of [Explanation of property Unit type |Assigned
product model for gear units to
addendum (ISO 1122 [1]) L ox,t
addendum angle (ISO 1122 [1]) AN ox,t
addendum center addendum at center L ox
addendum chamfer L ox,t
addendum coefficient % ox,t
addendum coefficient basic rack addendum coefficient of basic % ox
rack
addendum outside L gx
adjustable stroke L w,bc
allowed backlash increase L ox
angle for orientation angle for the orientation of the AN ox
ripple of flank
angle input shaft angle of input shaft AN sh
angle of bevel % ox
angle of deplacement angle for deplacement at plain AN bp
bearings
angle of grinding notch root angle of grinding notch at root AN gx
angle of inclination AN cp
angle of roller bedding (of sprocket) AN w
arch height L bc
axial distance L w,bx
axial module L ox
axial path for pressing in L cp
base diameter (ISO 1122 [1]) L ox
bearing area area for bearing of belt or chain A bc
bending moment arm bending moment arm at root L ox
bending moment arm DIN bending moment arm according |L ox
to DIN
bending moment arm Lewis bending moment arm according |L ox
to Lewis
bolt diameter L bc
broadening outer ring broadening of outer ring (clutch or |L cb
brake)
bushing diameter (belt or chain) L bc
chamfer L ox
chamfer angle AN t
chamfer at each end of tooth L gx
characteristic length for cooling process | (clutch or brake) L cb
characteristic length for sliding process (clutch or brake) L cb
chord 30 degree tangent chord at 30 degrees tangent L ox
chord 60 degree tangent chord at 60 degrees tangent L gx
according to FVA 45 I/11 [30], may
assigned to list property root of
gear pair
chord lewis parabola tip chord at lewis parabola for load |L ox
application at tip
chord lewis parabola upsc chord at lewis parabola for load L ox
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Property type of Geometry property of [Explanation of property Unit type |Assigned
product model for gear units to
application at upper singular
contact point
circular normal space width at standard L gx
pitch diameter
circular normal tooth thickness at (ISO 1122 [1]) L ox
standard pitch diameter
circular tooth thickness at standard pitch L ox
diameter
clamping angle under load (clutch or brake) AN ch
clamping angle without load inside (clutch or brake) AN cbh
clamping angle without load outside (clutch or brake) AN cb
clearance angle for clamping rolls (clutch or brake) AN cb
clearance normal to friction surface (clutch or brake) L cb
clearing angle AN t
cone angle AN cb
contact angle AN bx
contact angle e contact angle with variable e from | AN bx
catalogue of FAG, INA, SKF
(rolling element bearing)
conversion factor % ox
conversion factor backlash allowance conversion factor for backlash % ox
allowance
cooling surface A cb
coordinate of centre of rim related to tooth | axial coordinate of centre of rim L ox
centre related to tooth centre
chordal height (ISO 1122 [1) L ox
correction value of gear L ox
Cross section area A bc
decisive wheel width L gx
dedendum (ISO 1122 1)) L ox,t
dedendum angle (ISO 1122 [1]) AN ox,t
dedendum coefficient % ox,t
depth coefficient of protuberance % t
depth of gear case L h
depth of grinding notch L ox
depth of protuberance L t
depth of rib L h,b
deviation L ox
deviation of base diameter L gx
deviation of base pitch L ox
deviation of rotation degree deviation of rotation in degrees of | AN ox
angle
deviation of rotation in contact direction de\g/’iation of rotation in direction of [ L ox
contact
diameter L t,w,cp,sh,h
diameter of ball or pin L ox
diameter of borehole diameter of borehole in housing [L h
diameter of rolling element L br
diameter of seal L se
diameter of splined shaft L cb
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ISO/TS 10303-5001:2010(E)

Property type of Geometry property of [Explanation of property Unit type |Assigned
product model for gear units to
diameter offset 1 diameter at offset number 1 L gx,cb
(loose gear, FVA 206 [24])
diameter offset 2 diameter at offset number 2 L gx,cb
(loose gear, FVA 206 [24])
diameter quotient (ISO 1122 [1]) % ox
diameter ratio % cb
diameter ratio hub diameter ratio of hub % cp
diameter ratio shaft diameter ratio of shaft % cp
diameterl - diameter10 diameter assigned to shape rim, |L ox
according to FVA STIRAK
diametral pitch L ox
disc diameter for synchronous belt L w
distance of bearing rows distance between bearing rows  |L bx
distance to m-plane (for loose gear, FVA 206 [24]) L gx,ch
distance to offset 1 (for loose gear, FVA 206 [24]) L gx,cb
distance to offset 2 (for loose gear, FVA 206 [24]) L gx,cb
distance to s-plane (for loose gear, FVA 206 [24]) L gx,cb
dynamic relative factor % ro
edge radius L ox
effective diameter L w
effective face width (ISO 1122 [1]) L gx
effective tooth width L gx
endurance limit for bending stress PR m
equivalent length L cp
equivalent length Mauz equivalent length according to L h
Mauz
equivalent length Walter equivalent length according to L h
Walter
equivalent misaglinement beta (ABS 97 [16]) L ox
equivalent radius of curvature L cb,w
face width (ISO 1122 [1)) L gx
face width for root stress assigned to shape root of gear L gx
face width transverse section face width in transverse section L X
fillet radius L ox
fillet radius 30 degree fillet radius at 30 degrees tangent |L gx
fillet radius 60 degree fillet radius at 60 degrees L gx,gp
tangent, may assigned to list
property root of gear pair
fillet radius Lewis parabola radius at Lewis parabola L ox
fit % sc
flank angle AN ox
flank angle deviation L ox
flank deviation L gx
flank deviation after running in L ox
flank deviation before running in L ox
flank misalignment elastic deformation flank misalignment because of L ox
elastic deformation
flank misalignment manufacturer flank misalignment caused by L ox
manufacturer
floor space floor space needed by gear unit  |A gu
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ISO/TS 10303-5001:2010(E)

Property type of Geometry property of [Explanation of property Unit type |Assigned
product model for gear units to
foot area A gu
form diameter of addendum L ox,t
form diameter of dedendum L ox,t
gear rim thickness thickness of gear rim L ox
gear ratio sun-carrier assigned to planetary gear train (% pgu
gear width L ox
generating profile shift coefficient generating profile shift coefficient [% t
groove area A cb
groove depth L cp,sc
groove diameter L cp
groove radius L cp,fk
height L b,h
height crowning height of crowning L ox
height oil pressure ring L cb

1 helix angle set amount of helix angle (ISO AN ox

1122 1))

1 helix angle base diameter helix angle at base diameter AN gx

1 helix angle deviation devation of helix angle AN ox

| helix angle direction set 'straight’, 'left' or 'right' X ox

1helix angle reference diameter helix angle at reference diameter |AN ox

{helix angle transverse section helix angle in transverse section |AN gb
inner diameter L w,se,sh,bx
inner diameter of plate L bp
inner flattning L cb
inner friction diameter L cb
inner friction material diameter L cb
inner hub diameter L cp
inner surface of gear case A h
intermediate distance L w,bx
large diameter L sh
lead (IsO 1122 [1)) L X
lead angle (ISO 1122 1)) AN t,gx
lead direction set 'left' or 'right' X X
lead of cutter L t
lead of maschine L t
length L b,bc,sh
length of bushing (belt or chain) L bc
length of clamping element (clutch or brake) L cb
length of free chain strand (belt or chain) L bc
length of groove (coupling) L cp
length of rolling bodies (rolling element bearing) L br
length of rolling element L br
length of segment L bx
length of spline (coupling) L cp
lengthwise curvature root lengthwise curvature at root L ox
lever 30 degree tangent tip lever at 30 degrees tangent for L ox

load application at tip

lever application of load tip lever, if application of load attip |L ox
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ISO/TS 10303-5001:2010(E)

Property type of Geometry property of [Explanation of property Unit type |Assigned
product model for gear units to
lever arm L cp
lever arm for rolling friction L w
lever Lewis parabola tip lever at Lewis parabola for load |L ox
application at tip
load angle load angle for load application AN ox
load angle tip load angle for load application at [AN ox
ti
load application angle > AN ox
load application angle DIN load application angle according |AN ox
to DIN
load application angle Lewis load application angle according |AN ox
to Lewis
lower backlash allowance L gx
lower backlash allowance balls pins lower backlash allowance for ball |L ox
and pins
lower backlash allowance for normal L gx
chordal tooth thickness
lower backlash allowance referenced to L ox
span
lower bearing tolerance L bp
lower pin tolerance L bp
lubrication thickness ratio ration of lubrication thickness % bx
maximum deviation of helix angle AN ox
mean diameter L w,bx
mean friction diameter (clutch or brake) L cb
mean helix angle AN gb
mean normal module (hypoid and bevel gears) L gc
mean radius of outer ring (clutch or brake) L cb
mean shaft diameter L sh
mean thickness of rib L h,b
mean transmission error AN gx
mean wall thickness of gear case L h
measured oversize L fka
measurement over balls (ISO 1122 1)) L gx
measurement over rollers (ISO 1122 [1)) L ox
measuring diameter L ox
measuring diameter at upper backlash L gx
allowance
measuring diameter ball flank L ox
measuring diameter for span L ox
minimum deviation of helix angle AN ox
minimum diameter L t
module of locking tooth (clutch or brake) L cb
nominal diameter L bx
nominal endurance limit for bending PR m
stress
normal chordal tooth thickness (ISO 1122 1)) L gx
normal diametral pitch L ox,t
normal module (ISO 1122 [1]) L ox,t
normal tip thickness at upper backlash L gx
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Property type of Geometry property of [Explanation of property Unit type |Assigned
product model for gear units to
allowance
normal top land L ox
notch depth root notch depth at root, assignedto  |L ox
shape root of gear
notch radius root notch radius at root L ox
number of bearing rows % br
number of fitting keys % fka
number of rolling bodies number of rolling bodies per row |% br
number of rolling element rows % br
number of teeth (ISO 1122 [1]) % ox,t
number of teeth for span measurement % ox
number of teeth of virtual gear (helical gear) % ox
outer cone distance L gb
outer diameter L se,sh,bx
outer flattning L cb
outer friction diameter L cb
outer friction material diameter L cb
outer hub diameter L cp
outer pitch diameter L gb
outer surface of gear case A h
outer transverse module (bevel and hypoid gear) L gb
outside diameter of plate L bp
oversize (coupling) L cp
pitch cone distance L gb
pitch length L bc
pitch length loose pitch length of belt or chain under |L bc
loose condition
plane deviation AN ox
plasticity diameter L sc
pressure angle (ISO 1122 1)) AN br
pressure angle e (ISO 1122 1)) % br
profile correction axial profile correction in axial direction |L ox
profile correction radial profile correction in radial L gx
direction
profile deviation L ox
profile form deviation L gx
profile shift (ISO 1122 [1]) L ox,t
profile shift coefficient (ISO 1122 1)) % ox,t
profile shift coefficient after finishing % ox
profile slope deviation AN ox
projected surface of ribs A b,h
protuberance L ox,t
protuberance angle AN ox,t
radial amount for pinion cutter L t
radial amount of rounding L t
radial backlash of clamping element (clutch or brake) L ch
radius L gx
radius of addendum chamfer L ox
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ISO/TS 10303-5001:2010(E)

Property type of Geometry property of [Explanation of property Unit type |Assigned
product model for gear units to
radius of contact surface L w
radius of curvature L t,w
radius of curvature first plane (NIEMANN [25][26]) L w
radius of curvature second plane (NIEMANN [25][26]) L w
radius of grinding notch root radius of grinding notch at root L gx
radius of inner surface for clamping free | (clutch or brake) L cb
wheel
radius of outer surface for clamping free | (clutch or brake) L cb
wheel
radius of roller bedding (of sprocket) L w
range of radial ring groove range of radial ring groove AN bp
(angle)
reference cone angle (ISO 1122 1)) AN gb
reference cone distance length of reference cone (ISO L gb
1122 [1])
reference diameter (ISO 1122 1)) L gx
reference diameter of loose gear bearing L bx
relevant inner diameter L sc
relevant outer diameter L w,bx
remaining thickness L gx
roller diameter L bc
root angle (ISO 1122 1)) AN gb
root apex beyond crossing point L gb
root diameter (ISO 1122 1)) L gx
root undercut (ISO 1122 [1]) L ox
running path radius of inner ring running path radius at innerring |L bx
running path radius of outer ring running path radius at outer ring |L bx
runout L gx
sag (belt or chain) L bc
second inner diameter second inner diameter for shaft L sh
sections with conical borehole
second outer diameter second outer diameter for conical |L sh
shaft sections
semicone angle AN w
shaft diameter L fka
shaft inner diameter L fka
shape of groove % fka
span measurement (ISO 1122 1)) L ox
spline depth L bx
stationary gear ratio OH relation of rotation of ring gearto |% pgu
rotation of sun gear (stationary
planet carrier)
stationary gear ratio OZ relation of rotation of sun gearto |% pgu
rotation of ring gear (stationary
planet carrier)
surface A h
surface of groove A cp
switching distance (clutch or brake) L cb
thickness L t,gx,bc
thickness against breakage tooth L cb
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Property type of Geometry property of [Explanation of property Unit type |Assigned
product model for gear units to
thickness hub L cp
thickness of link plates L bc
thickness of ring L ch,se
thickness of spline L cp
tip angle (ISO 1122 [1]) AN gb
tip apex beyond crossing point L gb
tip diameter (ISO 1122 [1]) L ox,t
tip height L ox,t
tip radius radius for tip (tool) L ox,t
tip radius coefficient % ox,t
tooth depth (ISO 1122 [1]) L gx,t,cb
tooth root chord L gx
tooth root chord DIN tooth root chord according to DIN L ox
tooth root chord Lewis tooth root chord according to L ox
Lewis
tooth root normal chord new tooth root normal chord on new  [L X
condition
tooth root normal chord used tooth root normal chord on used |L ox
condition
tooth to tooth pitch deviation L gx
torsion angle of free wheel rings under AN cb
load
total flank area of the wheel A gx
total pitch deviation L gx
total surface A h
total surface of ribs A b.h
transverse angle AN t,gx
transverse module (ISO 1122 1)) L ox,t
transverse module outside (bevel and hypoid gear) L X
undercut angle AN gx
upper backlash allowance L gx
upper backlash allowance balls rollers upper backlash allowance over L X
balls or rollers
upper backlash allowance for normal L gx
chordal tooth thickness
upper backlash allowance referenced to L ox
span
upper bearing tolerance L bx
upper pin tolerance L bx
utilized addendum coefficient % t
utilized dedendum L ox,t
utilized dedendum coefficient % ox,t
virtual diameter L cp
virtual diameter bending virtual diameter for (shaft) L gx
bending if shaft with teething
virtual diameter torsion virtual diameter for (shaft) torsion |L ox
if shaft with teething
virtual number of teeth % ox
wedge angle AN bc,w
width width (general), for tooth: set face |L w,cb,t,se,b
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ISO/TS 10303-5001:2010(E)

Property type of Geometry property of [Explanation of property Unit type |Assigned
product model for gear units to
width c,bx
width back width of base behind gear unit L b
width crowning (ISO 1122 1)) L ox
width front width of base in front of gear unit |L b
width inner ring width of inner ring of bevel roller |L br
bearing
width of friction material L cb
width of gap L se
width of pawl L cb
width of radial ring groove L bp
width of rear of tooth L cb
width of rim L ox
width of segment L bx
width of spline L cp
width offset L ox
width_c L w,bx
width_D1 L w,bx
width_D2 L w,bx
working contact angle pressure angle of bearing under |AN bx
load
working friction material surface A cb
z_coordinatel - z_coordinate10 z-coordinate assigned to shape (L ox
rim, according to FVA STIRAK
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ISO/TS 10303-5001:2010(E)

Table B.6 — Hardness

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to

flank hardness hardness of flank H gx

flank hardness rockwell H X

hardness H m

minimum hardness H gx,sh,m
surface hardness H gx,sh,m
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ISO/TS 10303-5001:2010(E)

Table B.7 — Life time

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
duration of life wear duration of life according to wear |t gp,bx
for gears may assigned to list
property load case of shapes
equivalent number of load cycles flank, root % all parts
lifetime t w+w, gp
lifetime exponent (rolling element bearing) % br
lifetime N (FVA 54/6 [23]) s ap
lifetime NST (FVA 54/6 [23]) s ap
lifetime of friction material (clutch or brake) t cb
lifetime phasel (FVA 12 [28]) t ap
lifetime phase2 (FVA 12 [28]) t ap
lifetime phase3 (FVA 12 [28]) t ap
lifetime under full power t w,bc
lifetime until 0.3*module (for
lifetime until 03 module worm gear pair) t apw
lifetime until 'pointed teeth' (for
lifetime until pointed teeth worm gear pair) t gpw
maximum application factor % all parts
gu,gp,bx,s
number of load cycles % h
number of stress cycle % fka
for gears may assigned to list
property load case of shapes
percentage of individual damage flank, root % all parts
for gears may assigned to list
property load case of shapes
percentage of number of load cycles flank, root % all parts
required life time t gu,gp,bx
time share of different load
time share load condition conditions % bx, gu
working time t gu,gp,bx
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ISO/TS 10303-5001:2010(E)

Table B.8 — Load capacity — factors

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
adhesive friction coefficient at
offset 1 (loose gear, FVA 206
adhesive friction coefficient 1 [24]) % gl
adhesive friction coefficient at
offset 2 (loose gear, FVA 206
adhesive friction coefficient 2 [24]) % gl
adhesive measurement % cp
air speed coefficient % gu
alignment error factor % ap
allowable contact load factor % ap
allowable contact stress factor % ap
may assigned to shape flank of
allowable k factor gear pair % ap
allowed material factor assigned to shape flank % ap
ambient temperature coefficient % ap
amount for auxiliary engine % ap
may assigned to list property
angle factor flank or scuffing of gear pair % ap
may assigned to gear pair or
shapes flank, root or scuffing of
gear or list property flank of gear
application factor pair % ox,gp
application factor ca (AGMA
application factor ca 2001 [9]) % ap
assigned to list property integral
approach factor temperature criterion % ap
approach factor scuffing approach factor for scuffing % ap
axial factor % br
basic friction coefficient % ap
basic rack profile factor % ap
bearing factor % ap
bevel gear factor % gpb
case depth factor % ap
coefficient c1 (GL 80 [19], RINA
82 [22], integral temperature
coefficient c1 criterion) % ap
coefficient c2 (GL 80 [19], RINA
82 [22], integral temperature
coefficient c2 criterion) % ap
coefficient c3 for flank (RINA 82
coefficient c3 [22]) % ap
coefficient c8 coefficient ¢8 (GL 80 [19]) % ap
coefficient c9 coefficient c9 (GL 80 [19]) % ap
coefficient el for flank (GL 80
coefficient el [19]) % ap
coefficient j coefficient j for root (LRS 78 [21]) | % ap
coefficient k2 for flank (LRS 78
coefficient k2 [21]) % ap
coefficient of expansion UT m
coefficient y1 coefficient y1 for root (LRS 78 % ap
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Value name of property value of Explanation of property Unit Assigned

product model for gear units type to
[21])
coefficient y2 for root (LRS 78

coefficient y2 [21]) % ap
coefficient y3 for root (LRS 78

coefficient y3 [21]) % ap
coefficient y4 for root (LRS 78

coefficient y4 [21]) % ap
coefficient y5 for root (LRS 78

coefficient y5 [21)) % ap
coefficient y6 for root (LRS 78

coefficient y6 [21)) % ap
for calculation of dynamic factor

coefficient g according to DIN 3990 [12] % ox

combined tooth form factor % X

constant b constant b (DIN 3990 [12]) % ap
constant kf for root (BV 77 [14]),

constant kf assigned to shape root of gear % ap
constant kh for flank (BV 77 [14]),

constant kh assigned to list flank of gear pair | % ap
contact factor for the influence of
lubricant, assigned to list scuffing

contact factor lubricant of gear pair % ap
may assignet to list flank of gear

contact height factor pair % ap
may assignet to list flank, root or
integral temperature criterion of

contact load factor gear pair % ap
(flank, root, intergral temperature

contact ratio factor criterion, scuffing) % ap
contact stress coefficient ybeta

contact stress coefficient ybeta (NIEMANN [25][26]) % ap
contact stress coefficient yc

contact stress coefficient yc (NIEMANN [25][26]) % ap
contact stress coefficient yeps

contact stress coefficient yeps (NIEMANN [25][26]) % ap
contact stress factor ybeta for

contact stress factor ybeta pitting (NIEMANN [25][26]) % ap
contact stress factor yc for pitting

contact stress factor yc (NIEMANN [25][26]) % ap
contact stress factor yeps for

contact stress factor yeps pitting (NIEMANN [25][26]) % ap

core hardness factor % gx

correction factor % gX, gp

correction value % gx

crowning factor % ap
may assigned to list property

curvature factor flank of gear pair % X

design factor may assigned to shape root % X
may assigned to list property

diameter coefficient flank of gear pair % X

distribution factor % ap
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned

product model for gear units type to

dynamic axial load factor % ap

dynamic capacity F br
may assigned to list property

dynamic factor flank or root of gear pair % ap

dynamic sensitivity factor % ap

effective friction coefficient % wWHW

effective tooth form factor % gx
may assigned to list property

elasticity coefficient flank of gear pair % gx,agp
may assigned to list property

elasticity factor flank of gear pair % ap

engagement factor % gp

external dynamic factor % ap
assigned to list property flank,

face load factor root or scuffing of gear pair % ap

face load factor cm face load factor cm (AGMA 2001 |% ap
[9])

face load factor ice face load factor for ice conditions |% ap

face load factor km face load factor km(AGMA 2001 |% ap
[9])

face load factor tolerances face load factor according to % ap
manufacturing tolerances

factor f4 ice factor f4 for ice condition (CCS 96 | % ap
[16])

factor for gear arrangement factor for gear arrangement % ap

factor for increased stress factor for increased stress at root, | % gx
assigned to shape root of gear

factor kd yg factor kd yg (NIEMANN [25][26]) |% ap

factor kd ys factor kd ys (NIEMANN [25][26]) |% ap

factor kd yv factor kd yv (NIEMANN [25][26]) |% ap

fatigue limiting load factor for rolling element bearing | % br

film thickness parameter wear film thickness parameter % ap
according to wear

flash factor assigned to list integral % ap
temperature criterion

form factor may assigned to shape root of % ox
gear or list flank or root of gear
AND/OR gear pair

form factor new condition form factor for new condition % (00

form factor wear form factor according to wear % ox

form factor ys form factor ys according to FVA |% ox
45 1/11 [30]

friction coefficient may assigned to list property % ap,w,bx,w+
scuffing of gear pair bc,w+w,bc

friction coefficient pressing in % cp

friction coefficient scuffing friction coefficient for scuffing % ap

friction coefficient sliding in friction coefficient for sliding in % cp

circumferential direction circumferential direction

friction coefficient sliding in longitudinal friction coefficient for sliding in % cp

direction longitudinal direction
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
friction disc factor % cb
friction path factor % w,bc
gear loss factor Ohlendorf gear loss factor according to % ap
Ohlendorf
gear ratio factor assigned to list property flank of |% ap
gear pair
geometry and service factor % gx
geometry factor may assigned to shape root of % ox
gear or list flank, root or integral
temperature criterion of gear pair
AND/OR gear
geometry factor b2 geometry factor b2 (ISO 10300 % ox
[3])
groove factor % cb
hardening process factor may assigned to shape root of % ox
gear
hardness factor may assigned to shape root of % ox
gear or list flank, root or integral
temperature criterion of gear pair
AND/OR gear
hardness ratio factor assigned to list flank of gear pair |% ap
helix angle factor may assigned to list property % ap
flank, root or sciffing of gear pair
helix gear factor % ap
hertzian stress factor assigned to list flank of gear pair |% ap
ice class coefficient (GL 98 [20]) % ap
ice class factor (GL 98 [20]) % ap
ice class reinforcement factor % ap
impact factor % cb
insulation factor % cb
integration factor % ap
internal dynamic factor % ap
k factor actual k factor at flank, may % ap
assigned to shape flank of gear
or list property flank of gear pair
lead correction factor % ox
lengthwise curvature factor % gx
life factor may assigned to shapes flank, % ox
root of gear
life factor yn life factor y n for root (DIN 3990 |% ox
[12]), assigned to shape root of
gear
life factor ynt life factor y nt for root (DIN 3990 |% gx
[12]), assigned to shape root of
gear
life factor z n life factor z n for flank (DIN 3990 |% gx
[12]), assigned to shape flank of
gear
life factor z nt life factor z nt for flank (DIN 3990 |% gx
[12]), assigned to shape flank of
gear
© 1SO 2010 — All rights reserved 107

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
load distribution factor may assigned to list property % ox, gp
flank, root of gear pair
load factor may assigned to list property % ap
flank, integral temperature
criterion of gear pair
load sharing factor may assigned to list property % ax,gp
flank, root of gear pair
load sharing ratio % gx,gp
longitudinal friction coefficient % sc
longitudinal load distribution factor % gx
lubricant factor may assigned to shape flank of |% ap
gear or list property flank, scuffing
of gear pair
lubrication factor may assigned to shape flank of |% ap
gear or list property flank, scuffing
of gear pair
material coefficient may assigned to list property % gx,gp
flank of gear pair
material factor may assigned to shapes flank, % ox,
root of gear or list property flank
of gear pair
material index % m
material lubricant factor wear material lubricant factor according | % ox
to wear
material value may assigned to shapes flank, % ox
root of gear
maximum coefficient of friction may assigned to list property % gp,w+w
contact temperature criterion of
gear pair
.| maximum load factor % ap
mean friction coefficient may assigned to list property % cb,gp
scuffing of gear pair
‘| mesh alignment correction factor % ap
‘| mesh alignment correction factor ce (AGMA 2001 [9]) % ap
| mesh alignment correction factor cma (AGMA 2001 [9]) % ap
-|mesh alignment factor for curve 2 (AGMA 2001 [9]) % ap
mesh factor % ap
mesh mechanical advantage % ap
mid zone factor % (0D
minimum coefficient of friction may assigned to list property % ap
contact temperature criterion of
gear pair
minimum dynamic factor % ox
negative coefficient of expansion uT m
notch factor assigned to shape root of gear % ox
notch parameter assigned to shape root of gear or |% ox
list property root of gear pair
notch sensitivity factor assigned to shape root of gear % ox
overlap factor % cb
overload factor % ox,gp
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
parameter for mean hertzian stress % ap
parameter for mean lubrication film % ap
thickness

parameter for mean sliding path % ap
parameter gamma a parameter gamma a according to | % ap

FVA 45 111 [31], assigned to list
property scuffing of gear pair
parameter gamma b parameter gamma b according to |% ap
FVA 45 111 [31], assigned to list
property scuffing of gear pair

parameter gamma c parameter gamma c according to | % ap
FVA 45 |11 [31], assigned to list
property scuffing of gear pair
parameter gamma d parameter gamma d according to |% ap
FVA 45 11l [31], assigned to list
property scuffing of gear pair
parameter gamma e parameter gamma e according to | % ap
FVA 45 11l [31], assigned to list
property scuffing of gear pair

peak overload factor % ap
pinion mesh factor assigned to list property flank of |% ap
gear pair
pinion proportion factor % ap
pinion proportion modifier % ap
pitch factor flank pitch factor for flank, assigned to |% ap
list property flank of gear pair
pitch friction coefficient % wWHW
preloading factor % ap
pressure factor wear pressure factor according to wear |% ap
profile correction factor % ap
radial factor % br
radial factor x1 radial factor x1 for thrust bearings | % br
if (axial force / radial force) <
factor e
radial factor x2 radial factor x2 for thrust bearings | % br
if (axial force / radial force) >
factor e
rating factor c1 rating factor c1 for flank (AGMA | % ap

421 [8]), assigned to list property
flank of gear pair

rating factor c2 rating factor c2 for flank (AGMA  |% ap
421 [8]), assigned to list property
flank of gear pair

rating factor c3 rating factor c3 for flank (AGMA  |% ap
421 [8]), assigned to list property
flank of gear pair

ratio correction factor % ap
relative adhesive measure % cp
relative sensitive factor may assigned to shape root of % ap

gear or list property root of gear
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
pair
relative stress correction factor may assigned to shape root of % ap
gear
relative structure factor % ap
relative surface factor assigned to shape root of gear % gx
relative welding factor lubricant relative welding factor of % ox
lubricant, assigned to list property
scuffing of gear pair
reliability factor % ap
reliability factor cr (AGMA 2001 [9]) % ap
reliability factor kr (AGMA 2001 [9]) % ap
relief factor assignet to list integral % ap
temperature criterion of gear pair
reverse factor assigned to list property root of % ap
gear pair
reverse load factor % ap
rim thickness factor may assigned to shape root of % ox
gear or list property root of gear
pair
rolling friction coefficient % w+wW
rotation factor % ap
roughness factor may assigned to shape flank, root | % ox
of gear or list property flank of
gear pair
running in factor % ap
scuffing factor % ap
scuffing test value may assigned to list property % ap
scuffing of gear pair
service factor may assigned to list property % gp,w+bc
flank or root of gear pair
service factor csl (BV 77 [14]) % ap
service factor cs2 (BV 77 [14]) % ap
service factor input service factor for input % ap
shape factor % ox
shifting coefficient may assigned to shape root of % ap
gear
shrinkfit factor may assigned to shape root of % ap
gear
single pair mesh factor assigned to list property flank of | % ap
gear pair
single pair mesh factor zb single pair mesh factor zb (ABS |% ap
97 [16]/DIN 3990 [12]), assigned
to list property flank of gear pair
single pair mesh factor zd single pair mesh factor_zd (ABS |% ap
97 [16]/DIN 3990 [12]), assigned
to list property flank of gear pair
size factor may assigned to shape flank, root | % gx,gp
of gear or list property flank, root
of gear pair
size factor cs (AGMA 2001 [9]) % gx,gp
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
size factor ks (AGMA 2001 [9]) % ox,gp
size factor spray lubrication size factor for use of spray % gx
lubrication
sliding friction coefficient coefficient of sliding friction % ap,cp
sliding friction coefficient 1 sliding friction coefficient at offset |% gx,cb
1 (for loose gear, FVA 206 [24])
sliding friction coefficient 2 sliding friction coefficient at offset | % gx,ch
2 (for loose gear, FVA 206 [24])
speed factor spray lubrication speed factor for use of spray % ap
lubrication
static axial load factor % bx
stiffness factor stiffness factor for root, may % ox
assigned to list property root of
gear pair
stress correction factor may assigned to shape root of % ox
gear or list property root of gear
pair
stress correction factor ys stress correction factor ys for root | % ox
(DIN 3990 [12]), may assigned to
list property root of gear pair
stress correction factor yst stress correction factor yst for % ox
root (DIN 3990 [12]), may
assigned to shape root of gear
stress cycle factor stress cycle factor for flank, % ap
assigned to shape root of gear
stress ratio root stress ratio at tooth root % ap
structure factor assigned to list property scuffing | % ox
of gear pair
surface condition factor may assigned to shape root of % gx
gear or list property flank of gear
pair
temperature factor % ap
temperature factor ct (DIN 3990 [12]) % ap
temperature factor kt (DIN 3990 [12]) % ap
thermal contact coefficient assigned to list scuffing of gear % ap
pair
thrust factor y1 thrust factor (y1) for bearings if % br
(axial force/radial force) < factor e
thrust factor y2 thrust factor (y2) for bearings if % br
(axial force/radial force) > factor e
tip relief factor assigned to list property integral |% gx
temperature criterion (1ISO 1122
[1])
tooth form factor may assigned to shape root of % ox
gear
tooth loss coefficient % ap
tooth root coefficient assigned to shape root of gear % ap
tooth root stress factor % ap
transverse friction coefficient % sc
transverse load factor may assigned to list property % ox
flank, root, scuffing of gear pair
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
u factor (NIEMANN [25][26]) % ap
velocity coefficient assigned to list property flank of |% ap
gear pair
velocity factor may assigned to shape flank, root | % ap
of gear or list property flank of
gear pair
velocity factor breakage velocity factor according to tooth |% ap
breakage
velocity factor ¢ speed factor c for flank (BV 90 % ap
[15]), assigned to shape flank of
gear
velocity factor wear velocity factor according to wear |% ap
viscosity factor % ap
viscosity factor spray lubrication viscosity factor for spray % ap
lubrication
wear coefficient % ap
width diameter coefficient assigned to list property flank of |% ap
gear pair
work hardening factor % ap
working capacity coefficient % ap
yield stress factor % m
zone factor assigned to list property flank of | % ap
gear pair
112 © 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

Table B.9 — Load capacity — strength

Value name of property value of Explanation of property Unit type |Assigned
product model for gear units to
allowable hertzian contact stress for gears may assigned to list PR gx,m
property flank of gear pair
AND/OR shape flank of gear
allowable line load for gears may assigned to list F/L ox,gp
property flank or root of gear pair
AND/OR shape flank or root of
gear
allowable line load reverse loading assigned to shape flank F/L X
allowable longtime mean heat flow WI/A cb
density
allowable mean heat flow density for W/A cb
sliding process
allowable nominal root stress assigned to shape root PR ox
allowable output torque F*L ox
allowable output torque 26000h breakage |allowable output torque according | F*L ox
to breakage after 26000 hours
allowable output torque 26000h wear allowable output torque according | F*L gx
to wear after 26000 hours
allowable output torque breakage allowable output torque according | F*L ox
to breakage
allowable output torque wear allowable output torque according | F*L ox
to wear
allowable pitting area allowable area for pitting A ox
allowable power for gears may assigned to list P ox,gp,sh
property flank or root of gear pair
AND/OR shape flank or root of
gear
allowable power ratio for gears may assigned to list % ox
property flank or root of gear pair
AND/OR shape flank or root of
gear
allowable root stress for gears may assigned to list PR gx,m
property flank or root of gear pair
AND/OR shape flank or root of
gear
allowable sliding % wWHW
allowable stationary contact stress PR ox
allowable stationary tooth root stress PR ox
allowable stress number pitting allowable contact stress at flank |PR ox
according to pitting
allowable stribeck pressure PR W
allowable unit load root for gears may assigned to list PR ox,gp
property root of gear pair
AND/OR shape root of gear
allowable wear L ox
allowed circumferential force F w
allowed normal force at contact F w,sh
bending fatigue limit PR gx
coefficient c10 root coefficient c10 for root (GL 80 % ap
[19])
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit type |Assigned
product model for gear units to
core endurance limit endurance limit at core PR gx
deformation for standard load L (o)
dynamic load rating F bx
endurance limit PR ox
endurance limit core may assigned to shape root of PR ox
gear
endurance limit dedendum PR gx
endurance limit flank endurance limit at flank PR ox
endurance limit flank h3 endurance limit h3 at flank (DNV | PR ox
93 [18))
endurance limit flank h5 endurance limit h5 at flank (DNV | PR ox
93 [18))
endurance limit for Hetzian contact stress PR m
endurance limit root endurance limit at root PR ox
endurance limit root static static endurance limit at root PR ox
ice class ice class (GL 98 [20]) X ap
limiting deflection limiting value for deflection L gw
load ratio % ap
load values % ap
lower yield stress FIA m
material index no material index number at flank X gx,m
(AP1613110))
maximum allowed area pressure PR cb
maximum axial force F sc
maximum oversize L sc
maximum possible pitting area maximum possible area for A ox
pitting
maximum static load F*L ox
maximum torque F*L gx
maximum torque at ambient temperature F*L sc
maximum torque at ambient temperature F*L sc
for tiered collar
maximum torque at ambient temperature F*L sc
with centrifugal force
maximum torque at service temperature F*L sc
maximum torque at service temperature F*L sc
for tiered collar
maximum torque at service temperature F*L sc
with centrifugal force
mean allowed area pressure PR cb
mean stress sensitivity may assigned to list property root | % ox
of gear pair
miner sum assigned to shapes flank, root of | % gx
gear
minimum oversize L SC
nominal load value % ap,gx
normal tooth force scuffing normal tooth force according to F gx
scuffing
notch capacity (FVA 45 1/11 [30]) % rop
power rating may assigned to shape root of P ox

gear or list property flank of gear
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit type |Assigned
product model for gear units to
pair

push pull fatigue limit PR m
rated input power P ap
rated output power P ap
required oversize L sc
reverse load set '1' if reverse load, else set '0" | X ap
root stress limit PR gx
static capacity F br
static equivalent bearing load PR br
static load rating F bx,gp
tensile strength PR m
torque fatigue limit PR m
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ISO/TS 10303-5001:2010(E)

Table B.10 — Manufacturing

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
accuracy din 3965 % X
adjacent pitch deviation L ox
alignment error L gx
allowance L gx,t
allowed accuracy according to the stated standard | X X
allowed accuracy in low cycle fatigue according to the stated standard | X ox
area
amount of machine-relieve L t
axial pitch deviation X ox
backlash allowance sequence X ox
backlash tolerance sequence X ox
bearing clearance class X bx
case depth 300hv depth of 300 hv hardness L ox
case depth 400hv depth of 400 hv hardness L X
case depth 550hv depth of 550 hv hardness L X
clearance for mounting L sh
core hardness vickers % m
cutting angle AN t
cutting method % ap
depth of minimum hardness depth where minimum hardness |L ox

occurs
distance between face L t
finish cutting % ap
flank hardness vickers % m
form allowance may assigned to gear AND gear |L ox,gp

pair
form of cutter % t
grade of accuracy according to the stated standard | X X
heat treatment for different kind of heat X gx, m

treatment set: 'case carburized',

‘through hardening’, 'induction

hardening', 'flame hardening’,

'nitriding’, 'tempering’,

‘'normalizing’, 'annealing'
kind of abrasion % gx
kind of cutting % X
lead of spiral L t
maximum helix angle deviation L gx
maximum profile slope deviation L ox
minimum case depth root may assigned to shape root of L gx

gear
minimum helix angle deviation L gx
minimum profile slope deviation L X
mounting force F sc
mounting temperature at ambient T sc
temperature
mounting temperature co2 T sc
mounting temperature for shaft at T sc
ambient temperature
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
mounting temperature for shaft co2 T sc
mounting temperature for shaft n2 T sc
mounting temperature n2 T SC
number of cutters % t

safety factor against perfectly plastic % sc

loading at ambient temperature

safety factor against plastic stretching at % sc

ambient temperature

smoothing depth hub L cp

smoothing depth shaft L cp

tolerance % sc

tolerance class according to the stated standard | X X

tolerance field according to the stated standard | X ox,gp
value assigned to shape modification L ox
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ISO/TS 10303-5001:2010(E)

Table B.11 — Mesh

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
amount of correction L gx,gp
amount of running in L gp,gx
amount of running in y alfa (DIN 3990 [12], DNV [18], LR) L ap
amount of running in y beta (DIN 3990 [12], LR) L ap
amount of running in y f (DIN 3990 [12]) L ap
amount of running iny p (DIN 3990 [12], DNV [18]) L ap
amount of running iny s (DNV [18]) L ap
amount of running in y alfa (DIN 3990 [12]) L ap
angle between flank line and contact line AN gpch
backlash ratio % ap
begin of contact L ap
begin of singular contact L ap
beginn of contact coordinate on path of contact L ap
beginn of singular contact coordinate on path of contact L ap
beginning of radius of relief length to beginning of radius of L oap,gx

relief (FVA 30 [27])
common face width L ap
contact ratio % ap
contact ratio epsva (ISO 10300 [3]) % ap
contact ratio epsvb (ISO 10300 [3]) % ap
contact ratio epsvg (ISO 10300 [3]) % ap
contact ratio load contact ration under load % ap
contact width L op,w+w
coordinate arc of contact for long coordinate of arc of contact for L ap
correction root long correction at root (SIGG,

AGMA 109.16 [32])
coordinate arc of contact for long coordinate of arc of contact for L ap
correction tip long correction at tip (SIGG,

AGMA 109.16 [32])
coordinate arc of contact for short coordinate of arc of contact for L ap
correction root short correction at root (SIGG,

AGMA 109.16 [32])
coordinate arc of contact for short coordinate of arc of contact for L ap
correction tip short correction at tip (SIGG,

AGMA 109.16 [32])
coordinate length of contact for long coordinate of length of contact for | L ap
modification end of contact long modification at the ending of

contact (SIGG, AGMA 109.16

[32])
coordinate length of contact for long coordinate of length of contact for | L ap
modification begin of contact long modification at the

beginning of contact (SIGG,

AGMA 109.16 [32])
coordinate length of contact for short coordinate of length of contact for | L ap

modification end of contact

short modification at the ending
of contact (SIGG, AGMA 109.16
[32])
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
coordinate length of contact for short coordinate of length of contact for | L ap
modification begin of contact short modification at the
beginning of contact (SIGG,
AGMA 109.16 [32])
coordinate on path of contact L ap
cutter module L gx
cutter radius L gx
dedendum basic rack L gx
dedendum coefficient basic rack L ox
dedendum outside L ox
deviation of pressure angle AN ap
diameter for long correction root diameter for long correction at L ap
root (SIGG, AGMA 109.16 [32])
diameter for long correction tip diameter for long correction at tip | L ap
(SIGG, AGMA 109.16 [32])
diameter for short correction root diameter for short correction at L ap
root (SIGG, AGMA 109.16 [32])
diameter for short correction tip diameter for short correction at L ap
tip (SIGG, AGMA 109.16 [32])
distance tip line pinion cutter working distance between the tip line of L t+p
pitch diameter the pinion cutter and the working
pitch diameter (1ISO 1122 [1])
distance tip line tool pitch diameter distance between the tip line of L t+p
the tool and the pitch diameter
distance tip line tool working pitch distance between the tip line of L t+p
diameter the tool and the working pitch
diameter
edge radius factor L gx
effective contact ratio % gp
effective line of contact L ap
effective normal pressure angle coast AN ap
side
effective normal pressure angle drive AN ap
side
effective tip relief assigned to list property scuffing |L gp,gx
of gear pair (ISO 1122 [1])
end of contact coordinate on path of contact L ap
end of singular contact coordinate on path of contact L ap
ending of radius of relief length to ending of radius of relief | L gp,gx
(FVA 30 [27])
equivalent radius of curvature coast side L ap
equivalent radius of curvature contact equivalent radius of curvature in | L ap
contact
equivalent radius of curvature drive side L ap
friction coefficient contact % ap
gear ratio (ISO 1122 [1)) % ap
hertzian auxiliary angle AN gpch
hertzian half axle coefficient % gpch
hypoid offset offset of hypoid gear pair L gpb
length line of contact Ib1 (ISO 10300 [3]) L ap
length line of contact Ib2 (ISO 10300 [3]) L ap
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
length line of contact Ib3 (ISO 10300 [3]) L ap
length of path of contact length of path of contact between |L ap
two gears (1ISO 1122 [1])
length of addendum path of contact L gp,gx
length of arc of contact length of circle of contact of gear |L ox
length of contact (crossed helical gear) L gp,gx
limit pressure angle AN ap
mean addendum L gx
mean dedendum L ox
mean reference cone distance L gx
mean reference diameter L ox
mean transverse module L ox
mesh misalignement f betax mesh misalignment f betax (DIN |L gx,gp
3990 [12])
mesh misalignement f betay mesh misalignment f betay (DIN |L ax,agp
3990 [12))
mesh misalignement f ma mesh misalignment f ma (DIN L ox,agp
3990 [12])
mesh misalignement f sh mesh misalignment f sh (DIN L gx,gp
3990 [12])
mesh misalignment L ox,gp
mesh misalignment f beta L ap
normal base pitch (ISO 1122 [1)) L ap
normal pressure angle (ISO 1122 1)) AN gp,t+p
normal pressure angle coast side normal pressure angle at coast | AN ap
side of tooth
normal pressure angle drive side normal pressure angle at drive AN ap
side of tooth
optimal tip relief optimal tip relief (DNV 93 [18]), L ap,gx
assigned to list property root of
gear pair
overlap contact ratio % ap
overlap length (ISO 1122 [1)) L ap
part of total line load flc1 (ISO 10300 [3]) % ap
part of total line load flc2 (ISO 10300 [3]) % ap
part of total line load flc3 (1ISO 10300 [3]) % ap
pitch point coordinate of pitch point on path |L ap
of contact (ISO 1122 [1])
projected length of contact line projected length of contact line L ap
reference cone distance outside L ox
referenced tip clearance assigned to gear AND gear pair | % ox,gp
(necessary if more than one
mesh)
relative contact pattern width relative contact pattern width L ap
relief at the beginning of contact (SIGG, AGMA 109.16 [32)]) L ap
relief at the end of contact (SIGG, AGMA 109.16 [32]) L ap
relief tolerance tolerance of relief L ap,ox
sum of profile shift coefficients % ap
tangential composite deviation L ox
tangential composite deviation pairing tangential compsite deviation of | L ap

pairing
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
target pressure angle AN ap
tip clearance L ap
tooth to tooth tangential composite L X
deviation
tooth to tooth tangential composite tooth to tooth tangential L ap
deviation pairing composite deviation of pairing
total contact ratio (ISO 1122 1)) % ap
transmission error AN X
transverse base pitch (ISO 1122 1)) L ap
transverse circular pitch L gx
transverse contact ratio (ISO 1122 [1)) % ap
transverse pressure angle (ISO 1122 [1)) AN ap
transverse pressure angle pitch diameter |transverse pressure angle at AN ap
pitch diameter (1SO 1122 [1])
transverse pressure angle reference transverse pressure angle at AN ap
diameter reference diameter (ISO 1122
[1])
type of correction set type of correction : 'linear tip | X oap,gx
relief', ‘circular tip relief', 'linear
root relief', ‘cicular root relief',
'profile angle correction’, 'helix
angle correction', ‘circular height
crowning', ‘circular barreling',
‘end relief', ‘end relief right', 'end
relief left' (ISO 1122 [1])
variation backlash normal plane a ae variation of backlash at normal L ap
plane for upper tolerance of
centre distance (DIN 3960 [11])
variation backlash normal plane a ai variation of backlash at normal L ap
plane for lower tolerance of
centre distance (DIN 3960 [11])
variation backlash pitch diameter a ae variation of backlash at pitch AN ap
diameter for upper tolerance of
centre distance (DIN 3960 [11])
variation backlash pitch diameter a ai variation of backlash at pitch AN ap
diameter for lower tolerance of
centre distance (DIN 3960 [11])
working depth working depth of two meshing L ap
gears
working depth factor % ap
working transverse pressure angle AN ap
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ISO/TS 10303-5001:2010(E)

Table B.12 — Parameter property

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
auxiliary mass G sc
axial pitch (ISO 1122 [1]) L gx
backlash L gp,bx
backlash axial L bx
backlash increase L ap
backlash increase 03m backlash increase until wear is L apw
'0.3 * module’ (worm gear pair)
backlash increase pointed teeth backlash increase until 'pointed | L apw
teeth' (worm gear pair)
backlash increase relative to angle (worm gear pair) AN apw
backlash m-plane backlash at m-plane between L cb,gx
loose gear and clutch (FVA 206
[24])
backlash normal plane lower tolerance lower tolerance of backlash at L ap
normal plane
backlash normal plane upper tolerance upper tolerance of backlash at L ap
normal plane
backlash of tooth L ap
backlash pitch diameter lower tolerance | lower tolerance of backlash at AN ap
pitch diameter
backlash pitch diameter upper tolerance | upper tolerance of backlash at AN ap
pitch diameter
backlash radial radial backlash L gx,bx
backlash s-plane backlash at s-plane between L ch,gx
loose gear and clutch (FVA 206
[24])
backlash torsion spring backlash of torsion spring AN ox
bearing arrangement arrangement of bearings: 'X- X b+b
arrangement’, 'O-
arrangement’,'fixed-movable-
arrangement'’
biot coefficient % ch
bode coefficient al coefficient al according to Bode |% |
bode coefficient a2 coefficient a2 according to Bode |% I
bode coefficient a3 coefficient a3 according to Bode |G/V |
bode coefficient a4 coefficient a4 according to Bode |1/T |
bode coefficient ab coefficient a5 according to Bode |G/V |
bode coefficient b0 coefficient b0 according to Bode |% |
bode coefficient bl coefficient bl according to Bode |% |
bode coefficient b2 coefficient b2 according to Bode |% I
centre distance (ISO 1122 1)) L S+s,W+w
centre distance modification modification of centre distance L gp,t+p
centre offset L gp,s+s,w+
w
clearance for gears may assigned to gear L gx,gp
AND gear pair (ISO 1122 [1])
coefficient of fineness coefficient of fineness % bx
condition (clutch or brake), set: ‘old’, 'new' | X cb
contact surface A w
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
content aluminium content of aluminium % m
content carbon content of carbon % m
content chromium content of chromium % m
content copper content of copper % m
content iron content of iron % m
content lead content of lead % m
content magnesium content of magnesium % m
content manganese content of manganese % m
content molybdenum content of molybdenum % m
content nickel content of nickel % m
content phosphor content of phospor % m
content sulphur content of sulphur % m
content vanadium content of vanadium % m
density actual density (for lubricants) D I
density 15 density at 15 degrees Celsius D |
(lubricant)
density material density of material D m
density of clutch disc D w
deviation of centre distance L ap
deviation of circular pitch L gx
diameter of active flank at root assigned to gear AND gear pair |L ox,gp
(necessary if more than one
mesh)
diameter of active flank at tip assigned to gear AND gear pair |L gx,gp
(necessary if more than one
mesh)
diameter of undercut assigned to gear AND gear pair |L gx,gp
(necessary if more than one
mesh)
distance distance between two bearings L b+b
distance between center of inertia and L cb
center of rotation
distance between centre point and clamp L cb
surface
distance between centre point and L cb
rotating point of pawl
distance from centre fil pitting distance from centre fil L ap
according to pitting (1ISO 10300
[3])
distance from centre fi2 pitting distance from centre fi2 L ap
according to pitting (ISO 10300
[3])
distance from centre fi3 pitting distance from centre fi3 L ap
according to pitting (1ISO 10300
[3])
distance from centre fj1 root distance from centre fj1 at root L ap
(ISO 10300 [3])
distance from centre fj2 root distance from centre fj2 at root L ap
(ISO 10300 [3])
distance from centre fj3 root distance form centre fj3 at root L ap
(1ISO 10300 [3])
distance gear housing distance between gear and L ox
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Funck

outside according to Funck

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
housing
dynamic viscosity 100 dynamic viscosity at 100 degrees | PR |
celsius
dynamic viscosity 40 dynamic viscosity at 40 degrees |PR |
celsius
dynamic viscosity wear dynamic viscosity according to PR |
wear
effective angle AN w+bc
elasticity of material PR m
elasticity of material bending elasticity of material according to | PR m
bending
emission ratio emission ratio % gu,h
equatorial moment of inertia G*A sc
equivalent emodule equivalent elasticity of material PR m
equivalent thermal resistance equivalent thermal resistance T/P b
factor for distribution between both sides | factor for distribution of load % X
of double helical gear (moment first helix / moment
second helix)
filling notches filling notches (for bearings) : "1 if | X bx
occurring, '0" if not
flank profile profile form of flank for worm X ap
gear pairs according to DIN
3975: 'ZA', 'ZN', 'ZI', 'ZK', 'ZC'
Fourier coefficient cooling phase Fourier coefficient for cooling % cb
phase
Fourier coefficient heating phase Fourier coefficient for heating % cb
phase
FZG load stage FZG load stage X I
FZG load stage 142 load stage according to FZG 142 | X I
test
FZG micropitting test load stage according to FZG X |
micropitting test
FZG scuffing torque scuffing torque according to FZG | F*L |
T1T
gear loss P gp
gear loss factor % ap
gear ratio % W+wW
heat capacity WIT l,m
heat transfer coefficient P/(A*T) | h,b,gx,gu
heat transfer coefficient Funck heat transfer coefficient P/(A*T) | h,b,gx,gu
according to Funck
heat transfer coefficient Winter Michaelis | heat transfer coefficient P/(A*T) | h,b,gx,gu
according to Winter/Michaelis
heat transmission coefficient P/(A*T) | h,b,gx,qu,c
b,cp
heat transmission coefficient constrained | heat transmission coefficient for | P/(A*T) | h,b,gx,gu
convection constraint convection
heat transmission coefficient free surface | heat transmission coefficient at P/(A*T) | h,b,gx,gu
free surface
heat transmission coefficient oil side heat transmission coefficient at P/(A*T) | h,b,gx,gu
oil side
heat transmission coefficient outside heat transmission coefficient P/(A*T) | h,b,gx,gu
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Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
heat transmission coefficient outside heat transmission coefficient P/(A*T) | h,b,gx,gu
Winter Michaelis outside according to
Winter/Michaelis
heat transmission coefficient rib surface | heat transmission coefficient at P/(A*T) | h,b,gx,gu
rib surface
horizontal mass G bx
hypoid offset angle tangential plane AN ap
kinematic viscosity 100 kinematic viscosity at 100 Alt I
degrees Celsius
kinematic viscosity 40 kinematic viscosity at 40 degrees | A/t I
Celsius
kinematic viscosity 50 kinematic viscosity at 50 degrees | A/t I
Celsius
kinematic viscosity wear kinematic viscosity accordingto | A/t I
wear
lateral fixing lateral fixing of gear for cutting X X
into shaft ('0' no lateral fixing, '1'
fixing at left side, '2' fixing at right
side, '3' fixing at both side) (FVA
30 [27])
lever 30 degree tangent upsc lever at 30 degrees for load L ap
application at upper singular
contact point
lever 60 degree tangent lever at 60 degrees tangent, may |L ap
assigned to list property root of
gear pair
lever Lewis parabola upsc lever at Lewis parabola for load |L ap
application at upper singular
contact point
load angle upsc load angle for load application at | AN ap
upper singular contact point,
assigned to list property root of
gear pair
load condition load condition for bearing life list bx,gp,sh,g
time (FVA 30 [27]), list that u
contains number or load
condition, rotation, time share
and load
load stage 30 load stage at 30 degrees Celsius | X I
load stage 60 load stage at 60 degrees Celsius | X I
lower tolerance of centre distance L ap
mass G bx,gx,sh,b
c,cb
mass per meter G/L bc
mean circular normal tooth thickness at | (ISO 1122 [1]) L X
standard pitch diameter
mean circular tooth thickness at standard L ox
pitch diameter
mean coefficient of friction % ap
mean density D m
mean gear ratio % wWHW
mean grain size L m
measurement Bz0 measurement Bz0 according to L t
DIN 58412 [13]
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Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
micropitting load stage X I
minimum lubrification thickness minimum thickness of lubricating |L gp,bx
film
moment of inertia G*A w,sh,bx,
bc
moment of inertia input moment of inertia at input G*A ox
moment of inertia machine machine at output G*A cb
moment of inertia motor motor at input G*A cb
moment of inertia of plane A*A sh,cb
moment of inertia of torsion G*A sh
moment of inertia output moment of inertia at output G*A ox
normal pitch (ISO 1122 [1]) L ox
nominal width L w+bc
number of chain strands % bc
number of clamping elements % cb
number of discs % w
number of friction material segments % cb
number of friction places % wHwW
number of friction surfaces % cb
number of iterations for rotational speed % sh
number of links number of links (of chain) % bc
number of load condition % bx,gp,sh,
u
number of mating gears number of mating gears under % gx
load
number of planets % pgu
number of sealings % sh
number of segments (plain bearing) % bp
offset L bx,sh,w
offset between hub and wheel offset between hub and wheel in |L S+w
axial direction
pitch L w+bc,ch
pitch angle (ISO 1122 [1)]) AN gb,w+bc,
cb
pitch diameter assigned to gear AND gear pair |L gx,gp
(necessary if more than one
mesh)
plastic deformation allowed plastic deformation allowed : set | X X
'l if not set 'O’
poisson ratio % m
polar moment of inertia G*A sc
pressure viscosity 2000 Barus pressure viscosity at 2000 bar PR |
according to Barus
pressure viscosity 2000 Bode pressure viscosity at 2000 bar PR |
according to Bode
pressure viscosity coefficient Mann pressure viscosity coefficient 1/PR |
according to Mann
pressure viscosity exponent 1/PR I
pressure viscosity exponent 100 pressure viscosity exponent at 1/PR |
100 degrees Celsius
ratio e ratio e for thrust bearings (axial | % br
force / radial force)
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit Assigned
product model for gear units type to
reduced mass G ox,agp
reduced moment of inertia on one part (shaft) reduced G*A cb
moment of inertia
related pressure viscosity coefficient related pressure viscosity 1/PR |
bode coefficient according to Bode
related tooth thickness AN ap
relative clearance L ap
relative excentricity % bp
resisting moment \% cb
reverse loading reverse loading : set'1' ,else set | X bx,sh,gp
0
rotating angle AN gXx,w+bc
Ryder test load test line load according to Ryder |X I
sealing media set name of medium: 'air, X se
'lubricant’, 'water'
shaft angle (ISO 1122 [1)]) AN s+s,gp
shaft angle deviation deviation of shaft angle AN s+s,gp
shear modulus PR m
single moment of inertia G*A cb
slope at vt slope of viscosity-temperature- % I
curve
sommerfeld coefficient % bp
specific heat WI/(G*T) |[ch,l
speed range range between highest and % w,bc,w+w
lowest speed
starting coefficient of friction % ap
starting gradient of heating curve % cb
target centre distance L ap
temperature viscosity exponent % |
thermal conductivity P/(L*T) I,m
thermal conductivity of disc thermal conductivity of disc of P/(L*T) cb
clutch or brake
thermal expansion coefficient uT bx,sh,h,cp
thermal expansion coefficient pin thermal expansion coefficient of | 1/T bp
pin (of plain bearing)
thickness modification coefficient L ox
thickness of wearing material L w,cb
total deviation L X
total mass G sh
total profile deviation L gx
total tooth alignment deviation L gx
total width L w+bc
type of lubrication set 'splash lubrication’, 'spray X bx,gp,gu
lubrication’, ‘gravity feed
lubrication’, 'intermittent
mechanical spray lubrication’
upper tolerance of centre distance L ap
vertical mass G bx
viscosity index % I
weight of bearing % bx
width length ratio of bearing segment ratio between width and length of | % bx
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Value name of property value of Explanation of property Unit Assigned

product model for gear units type to
bearing segment

working backlash backlash under operation L ap

working width L w+bc

yield stress PR m
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Table B.13 — Power rotation speed

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
angular speed normal to contact % w
average rotation i gx,bx,sh
base power P gu
boring speed Y w
carrier speed n ox
circumferential speed tangential speed Y w,sh,se,bc
,cb
circumferential speed pitch diameter circumferential speed at pitch % gx
diameter
circumferential speed reference diameter | circumferential speed at % gx
reference diameter
critical rotation 1t w,bc
difference in angular speed 1t cb
difference in rotation 1t cb
friction power loss sliding phase friction power loss during sliding | P gu
phase
holding input power P gu
idle rotation 1t cb
impact speed v w+bc
increase of rotation 1t cb
input power P gx,sh,gu
input rotational speed N gx,bx,sh,c
b
kinetic energy P cb
maximum sliding speed % se
mean circumferencial speed scuffing mean tangential speed according |v gb
to scuffing
mean sliding velocity % ap
mean sum of velocity % ap
modified thermal power rating P gu,gp
nominal power P gu, gp
nominal rotational speed n ox,bx,sh
output power P sh,gu
output rotational speed rotational speed at output 1t sh,gx,bx,c
b
pitch angular speed 1N w
pitch speed % w
power P gu,gp,w,sh
power main drive power of main drive P sh,gx
power oil pumpe power of oil pump P gu
related rotational speed 1t ox,gp,sh,b
X
related rotational speed tooth force level |related rotational speed 1t X
according to tooth force level
rolling power P gp
rotational rolling speed i ox
rotational speed 1t w,bx,sh,cb
,C
rotational speed for releasing (coupling) N cpp
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
rotational speed for stationary torque 1N cb
rotational speed of propeller 1/t gu,sh
screwing speed (crossed helical gear) % gpch
sense of rotation set '1' if direction is antirotation X w, sh

(left), set '-1' if direction is

clockwise (right) (according to the

coordinate system of the part)
service power may assigned to shape root of P gu

gear or list property flank of gear

pair
specific power P gu
starting rotational speed 1/t sh
sum of speeds % op
terminating rotational speed 1/t sh
total sliding speed % W+W
transmittable power P gu,gp
velocity of moving masses % cb
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ISO/TS 10303-5001:2010(E)

Table B.14 — Pressure stress

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
allowable bending stress root PR ox
area pressure pressure on area PR bx
area pressure slack side (belt or chain) PR bc
area pressure tight side (belt or chain) PR bc
bending stress PR cb
bending stress root for gears may assigned to list PR gx,gp
property root of gear pair
AND/OR shape root of gear
contact stress PR w+wW
contact stress number assigned to list property flank FIA ap
dynamic design factor assigned to list property root of % gx,gp
gear pair AND shape root of gear
dynamic relative sensitive factor assigned to shape root % ox
edge pressure PR cb
effective tooth root stress effective tooth root stress PR ox
groove pressure PR cp
hertzian contact stress may assigned to shape flank of |PR gx,w+bc,c
gear or list flank of gear pair AND b,w+w
gear
hertzian contact stress b hertzian contact stress b (DIN PR ap,gx
3990 [12]), assigned to list flank
of gear pair
hertzian pressure at pitch point hertzian contact stress at pitch PR gp,gx
point
local tooth root stress local tooth root stress PR ox
local tooth root stress b2 local tooth root stress according | PR X
to method b2 (ISO 10300 [3])
maximum groove pressure PR sc
maximum pressure PR se
mean hertzian stress mean hertzian contact stress PR ox
mean tangential stress PR cp
mesh alignment factor FIA ap
minimum groove pressure PR sc
nominal contact stress may assigned to list property PR w
flank of gear pair
nominal hertzian contact stress may assigned to list property PR gp,gx
flank of gear pair
nominal shear stress new nominal shear stress for new PR gx
condition
nominal shear stress used nominal shear stress for used PR X
condition
nominal tooth root bending stress may assigned to shape root of PR X
gear or list property root of gear
pair
normal stress PR bc
normal stress bending PR bc
pressure PR se
required groove pressure PR sc
shear stress assigned to shape flank of gear |PR w,bc
shear stress T8 according to FVA 54/6 [23], PR w,bc
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Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
assigned to shape flank of gear
shear stress torsion shear stress caused by torsion PR gx,sh
shear stress transverse force shear stress caused by PR gx,sh
transverse force
stress cycle life factor assigned to shapes flank, root % ox
stress ratio assigned to list property root of PR X
gear pair
stribeck pressure assigned to shape flank of gear |PR w
tangential stress in groove hub PR cp
tangential stress in groove shaft PR cp
tensional stress PR ch,bc
tooth root bending stress assigned to list property root of PR ap
gear pair
torsional stress PR cp
von mises stress PR gx,bx,sh
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Table B.15 — Safety

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
bending safety factor bending safety factor for root % X
effective safety factor contact effective safety factor according | % ap
temperature to contact temperature criterion
effective safety factor integral effective safety factor according | % ap
temperature to integral temperature criterion
minimum safety against slipping % wHW
minimum safety factor may assigned to shape root of % ox,gp
gear or list property flnak, root of
gear pair
minimum safety factor ice minimum safety factor under ice | % X
conditions, asigned to list
property flank, root of gear pair
minimum safety factor pitting may assigned to shape flank of | % X
gear
safety factor may assigned to shape flank, % w,sh,bx
root of gear or list property flank,
root, integral temperature
criterion of gear pair
safety factor against sliding % Cp,sc
safety factor bending assigned list property root of gear | % ap
pair
safety factor breakage % w,bc
safety factor breakage new condition safety factor according to tooth % X
breakage for new condition
safety factor breakage used condition safety factor for tooth breakage |% X
for used condition
safety factor deflection safety factor according to % apw
deflection
safety factor ice safety factor for flank according | % gx
to ice conditions
safety factor load safety factor according to load % X
safety factor pitting assigned to list property flank of | % flp
gear pair
safety factor scuffing safety factor according to % ap
scuffing, may assigned to list
property scuffing, contact
temperature criterion of gear pair
safety factor temperature safety factor according to % gx
temperature for splash lubrcation
safety factor tooth root safety factor for tooth root % ox
according to method b2 (1ISO
10300 [3])
safety factor wear safety factor according to wear % ox
static safety factor assigned to shapes flank, root % ox
unit load for bending stress assigned to list property root of FIA ap
gear pair
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ISO/TS 10303-5001:2010(E)

Table B.16 — Service property

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
angle of static load AN bx
build-up of moment % fka
cooling oil volume \ gu
depth of erasion (FVA 54/6 [23]) L X
diameter of propeller L gu
distance center of axis to oil level distance from center of axis to oil |L gx,sh,bx
level
driving flank % ap
driving gear factor: set '1' if gear is driving, '0' | X X
if not (ISO 1122 [1])
driven gear factor: set '1' if gear is driven, '0" | X gx
if not (1ISO 1122 [1])
dynamic equivalent bearing load dynamic equivalent load at F br
bearing
dynamic viscosity actual dynamic viscosity, may PR l,ap
assigned to list contact
temperature criterion of gear pair
effective viscosity Alt |
erasion (FVA 54/6 [23]) L gx
film thickness thickness of a lubricating film L wHw
friction energy w ch
gear case with ventilation if gear case with ventilation set '1' | X gu
else set '0’
heat dissipation P gu,b,h,l;sh
heat dissipation convection heat dissipation by convection P gu,b,h
heat dissipation cooling heat dissipation by additional P gu
cooling
heat dissipation radiation heat dissipation by radiation P gu,b,h
immersion depth L ox
influence factor X_EA (FVA 54/6 [23]) % ap
influence factor X_EGF (FVA 54/6 [23]) % ap
influence factor X_EO (FVA 54/6 [23]) % ap
injection nozzle diameter diameter of nozzle for lubricant L gu,gp
injection
kind of driving % ap
kinematic viscosity Alt I
lambda critical % ap
lifetime to erasion (FVA 54/6 [23]) t ap
load stage X l,ap
load stage SKS (FVA 54/6 [23]) % ap
longtime mean heat flow density P/A cb
lubricant film thickness L ap
mean heat flow density for sliding P/A cb
process
mean lubricant film thickness wear mean thickness of lubricant film |L ap
according to wear
mixing viscosity viscosity of a mix of lubricants Alt I
moving masses of machine G cb
number of peak loads % fka
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Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
number of switchings per hour % cb
oil level height of the oil level L gu
output W w,bc
position set 'open’, ‘closed' X cb
ration film thickness roughness % ap
relative thickness of lubricating film % ap
reversion service % fka
scuffing load stage load stage for scuffing X ap
service viscosity viscosity during service Alt I
share % l,m
sliding time t cb
switching interval t cb
switching operations per hour % cb
thickness of lubricating film pitch point thickness of lubricating film at L ap
pitch point
total heat dissipation W gu
total heat flow Wi/t gu,h.cp
total volume flow oil total volume of flow of oil Vit gu
volume ratio oil gear volume ratio between oil and % X
gear
water displacement water displacement of ship (for \% gu
load distribution factor ccs)
wear rate in normal section L (o)
wheel teeth diving if diving set '1" else '0' X ap
working pressure pump working pressure of pump PR gu
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Table B.17 — Sliding wear

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
friction angle AN gpch,cp
linear wear L ox
mean sliding factor % ap
guantity of wearing material \% bc
sliding factor at tip diameter assigned to gear AND gear pair | % gx,gp
(necessary if more than one
mesh)
sliding film thickness root L ap
sliding path load cycle sliding path during load cycle L ap
sliding speed \Y ap
slip % w+bc,w+w
specific sliding at root diameter assigned to gear AND gear pair | % gx,gp
(necessary if more than one
mesh)
specific sliding at tip diameter assigned to gear AND gear pair | % gx,gp
(necessary if more than one
mesh)
specific wear VIW ch,bc
starting friction coefficient coefficient of starting friction % ap
wear 03m wear until 0.3 * module (for worm | L gpw
gear pair)
wear intensity % w+Hw
wear mass G W+W
wear mass h wear mass per hour G wWHW
wear pointed in mean section wear until ‘pointed teeth' in mean |L apw
section (for worm gear pair)
wearing volume \% w,cb
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Table B.18 — Specification property

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
annulus gear if gear is annulus gear of X X
planetary gear train set '1' else
set '0' (ISO 1122 [1))
beginning of curvature assigned to shape modification L ox
borehole list: includes all properties list gx,sh,h,b
relating to a borehole
catalogue number SKF catalogue number of SKF X bx
(bearing)
chain link list: includes all properties list bc,w+bc
relating to a chain link of a chain
classification number X all parts
company % all parts
contact temperature criterion list: includes all properties list ap
relating to contact temperature
criterion (DNV 93 [18])
customer name of customer X gu
date % all parts
description description any object X all objects
description2 description any object X all objects
(complemental)
disk list: includes all properties list cb
relating to a disk of a clutch or
brake
drawing number X all parts
end of curvature assigned to shape modification L ox
first helix list: includes all properties list ap,ox
relating to the first helix of a
double helical gear
fixed bearing if fixed bearing set '1' else set'0" | X bx
flag fit % fka
flag shouldered collar % w,bx
flag shouldered shaft % fka
flank list: includes all properties list ap,ox
relating to the flank of a gear
flash temperature criterion list: includes all properties list ap
relating to flash temperature
criterion (DIN 3990 [12])
friction material carrier list: includes all properties list cb
relating to a friction material
carrier of a clutch or brake
friction surface list: includes all properties list cb
relating to a friction surface of a
clutch or brake
ident number (for information) X all parts
identifier assigned to shapes left flank, % X
right flank
identname name for identification % all parts
inner disk list: includes all properties list cb
relating to a inner disk of a clutch
or brake
integral temperature criterion list: includes all properties list ap
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ISO/TS 10303-5001:2010(E)

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
relating to integral temperature
criterion (DIN 3990 [12], DNV 93
[18])
kind % fk
kind of axial bearing % bx
kind of cone kind of cone for conical gears: X gb
'‘Gleason', 'Klingelnberg’,
'‘Oerlikon'
kind of connection % fka
kind of oil set 'mineral oil', 'polyalfaolefin’, X I
'polyglycol’, 'grease’
kind of plain bearing % br
kind of planetary gear train Depending on which member of | X pgu
planetary gear train is fixed set
'planetary’ (fixed planet carrier),
'star' (fixed cage), 'solar' (fixed
sun gear).
left flank list: includes all properties list gp,gx
relating to the left flank of a gear
(ISO 1122 1))
manufacturer name of manufacturer X all parts
marking X all parts
material bracing plate name of material X se
material lip name of material X se
material of pressure ring name of material X se
material spring name of material X se
modification date of drawing format: year-month-day X all parts
movable gear If movable gear set '1, else set X gx
‘0",
name name of any item X all objects
name in table of bearing name of bearing in table (FVA 30 | X bx
[27])
normal section list: includes all properties X
relating to a normal section
normative rotational speed n sh
number X all parts
order number X all parts
outer disk list: includes all properties list cb
relating to a outer disk of a clutch
or brake
planet carrier list: includes all properties list gp,gx,pgu
relating to the planet carrier of a
planetary gear train (ISO 1122
[1])
planet gear If gear is planet gear of planetary | X gx
gear train set '1' else set '0". (ISO
1122 [1])
pressure element X se
relative lubrication thickness % bx
right flank list: includes all properties list ap,ox
relating to the right flank of a gear
(ISO 1122 1))
rolling element list: includes all properties list br
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Value name of property value of Explanation of property Unit type | Assigned

product model for gear units to
relating to a rolling element of a
rolling element bearing

root list: includes all properties list gp,gx
relating to the root of a gear

scuffing list: includes all properties list gp,gx
relating to scuffing

second helix list: includes all properties list gp,gx
relating to the second helix of a
double helical gear

serial number X all parts

shaft section list: includes all properties list sh
relating to shaft section

shape of borehole shape of borehole: set '1' if X sh
cylindrical, set '2" if conical

shape of shaft section shape of shaft section: set '1" if X sh
cylindrical, set '2" if conical

sun gear If gear is sun gear of planetary X X
gear train set '1' else set '0". (ISO
1122 [1])

superposition of modification assigned to shape modification % ox

tooth list: includes all properties list agp,gx
relating to the tooth of a gear

transverse section list: includes all properties list X
relating to a transverse section

type not specified type of any item X all objects

type of cutting Set type of cutting for tools: X t
‘cutting wheel’, ‘spur gear hob’,
‘helical gear hob’, ‘worm gear
hob’, ‘shaper cutter’, ‘form cutter’,
‘shaving cutter’, ‘interlocking
cutter,’, ‘face mill cutter’

user name % all parts

virtual crossed helical gear list: includes all properties list gb
relating to virtual crossed helical
gear (bevel or hypoid gear)

virtual cylindrical gear list: includes all properties list gb
relating to virtual cylindrical gear
(bevel or hypoid gear)
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Table B.19 — Stiffness suspension

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
average single stiffness stiffness of a single gear pair C ap
average sum of stiffness C ap
bending stiffness F*L/AN |br
deflection L ap
mean gear stiffness C ap
mesh stiffness C ap
mesh stiffness constant % ap
normal tooth stiffness C ap
radial stiffness C bx
rotation stiffness F/AN bx
single stiffness C ap
stiffness C ap
stiffness ¢ 23 stiffness ¢23 (DIN 3990 [12]) C ap
stiffness ¢ gamma stiffness ¢ gamma (DIN 3990 C ap
[12])
stiffness coefficient c11 F/L bx
stiffness coefficient c12 F/L bx
stiffness coefficient c21 F/L bx
stiffness coefficient c22 F/L bx
stiffness correction C ox
stiffness input stiffness at input C bx,sh
stiffness of joint F*L sc
stiffness output stiffness at output C bx,sh
sum of stiffness C ap
superposition of corrections C gx
suspension exponent % bx,sh,gp
suspension factor % bx,sh,gp
tooth mesh stiffness C ap
tooth stiffness C ap
transverse stiffness C ap
transverse tooth stiffness C ap
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Table B.20 — Surface texture

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
arithmetic mean roughness L gx
fillet roughness roughness at fillet L ox
flank roughness roughness of flank L ox
maximum roughness of groove L se
maximum roughness of shaft L se
mean roughness pitting mean roughness according to L X
pitting
mean surface roughness L ox
roughness L gx
© 1SO 2010 — All rights reserved 141

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

Table B.21 — Temperature

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
allowable inside temperature of gear T gp,gu
allowable integral temperature assigned to list property integral | T ap
temperature criterion
allowable oil temperature T gp,gu
allowable temperature of friction material T cb
ambient temperature T gu
average flash temperature T ap
average of flash temperature assigned to list property contact | T ap
temperature criterion
bulk temperature for gears may assigned to list T ap
property integral temperature
criterion, contact temperature
criterion or scuffing of gear pair
bulk temperature scuffing bulk temperature according to T ap
scuffing
bulk temperature scuffing test bulk temperature for standard T ap
scuffing test
bulk temperature splash lubrication bulk temperature for splash T ap
lubrication
bulk temperature spray lubrication bulk temperature for spray T ap
lubrication
bulk temperature theta flamax bulk temperature theta flamax T ap
according to contact temperature
criterion (FVA 166 [29])
contact temperature b contact temperature theta cmaxb | T ap
according to FVA 166 [29]
contact temperature p contact temperature theta cmaxp | T ap
according to FVA 166 [29]
difference in temperature T gu,bx
excess temperature splash lubrication excess temperature for splash T ap
lubrication
fan air temperature temperature of cooling air by fan | T gu
flash temperature may assigned to list contact T ap
temperature criterion of gear pair
flash temperature a flash temperature at A according | T ap
to FVA 166 [29], may assigned to
list contact temperature criterion
of gear pair
flash temperature b flash temperature at B according | T ap
to FVA 166 [29], may assigned to
list contact temperature criterion
of gear pair
flash temperature d flash temperature at D according | T ap
to FVA 166 [29], may assigned to
list contact temperature criterion
of gear pair
flash temperature e flash temperature at E according | T ap
to FVA 166 [29], may assigned to
list contact temperature criterion
or intagral temperature criterion
of gear pair
FZG test scuffing temperature scuffing temperature of lubricant | T ap
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Value name of property value of Explanation of property Unit type | Assigned

product model for gear units to
according to FZG test

holding temperature T cb

holding temperature of friction surface T cb

injection temperature T ap

input oil temperature T gu,gp

integral bulk temperature assigned to list property for T ap
integral temperature criterion

integral temperature T ap

integral temperature FZG-test integral temperature accordingto | T ap
FZG test

input oil temperature T gu,gp

integral bulk temperature assigned to list property for T ap
integral temperature criterion

integral temperature scuffing integral temperature accordingto | T ap
scuffing

limit scuffing temperature T |

limit temperature limit temperature according to T ap
FVA 166 [29]

limit temperature c30 limit temperature c30 according | T ap
to FVA 166 [29]

limit temperature c60 limit temperature c60 according | T ap
to FVA 166 [29]

limit temperature cmt limit temperature cmt according | T ap
to FVA 166 [29]

limit temperature sO limit temperature sO accordingto |T ap
FVA 166 [29]

lubrication temperature before mesh temperature of lubricant before T I
mesh

maximum contact temperature may assigned to list property T ap
contact temperature criterion of
gear pair

maximum flash temperature may assigned to list property T ap
contact temperature criterion of
gear pair

maximum overheat temperature for T cb

constant cooling

maximum sump temperature T gu

maximum temperature T se,l

maximum temperature after one T cb

switching process

mean flash temperature mean flash temperature assigned | T ap
to list property integral
temperature criterion

mean flash temperature scuffing mean flash temperature T ap
according to scuffing

mean flash temperature scuffing test mean flash temperature T ap
according to standard scuffing
test

mean overheat temperature T cb

mean overheat temperature for single T cb

switching process

mean temperature T cb

minimum temperature T se
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Value name of property value of Explanation of property Unit type | Assigned

product model for gear units to

oil sump temperature T gu

output oil temperature T I

scuffing integral temperature integral temperature accordingto | T ap
scuffing test

scuffing temperature may assigned to list property T ap,!

scuffing or contact temperature
criterion of gear pair

service temperature T gu,l,gp
temperature T all objects
temperature cooling air temperature of cooling air T gu
temperature of injection oll T I
tolerable sump temperature T gu
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Table B.22 — Torque force

Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
additional force F sh,gx
amplitude torque F*L fka
axial force force in axial direction F gx,bx,sh
axial force one helix for double helical gears F ap
band force at end of band (strap brake) F bc
bending force F sh
bending moment F*L gx,bx,sh
breakage force F sh,gx
circumferential force may assignet to list integral F w,sh

temperature criterion
circumferential force on base circle F X
circumferential force on pitch circle F gx
circumferential force on reference circle F X
effective unit load root assigned to shape root of gear F/L ox
face load factor with tolerances assigned to list properties flank, |% ap

root
force F w,bx,sh
force for pressing in F cp,sh
force for pressing out F cp,sh
force for pressure F w+w
force for releasing F cp,sh
friction force force caused by friction F ap
FZG test torque torque for FZG test F*L |
FZG test torque A8330 (FVA 166 [29]) F*L l,gp
FZG test torque A8360 (FVA 166 [29]) F*L l,ap
FZG test torque A8390 (FVA 166 [29]) F*L l,ap
gravity force F gu
idle torque F*L gu
impact force F
initial load F b+b,bx
input torque F*L sh,gx
line load line load on flank, may assigned |F/L w,sh,bx

to shape flank of gear or list

property flank, root, contact

temperature criterion or integral

temperature criterion of gear pair
load may assigned to shape root of F gx,bx

gear
local friction force F w,bx,sh
longitudinal force F w,bx,sh
lower supporting force F bc
maximum tooth normal force F X
mean tangential force F w
mean torque F*L fka
minimum tooth normal force F ox
moment F*L w,cb,cp,bx

,sh
nominal axial force F w,sh,bx
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Value name of property value of Explanation of property Unit type | Assigned
product model for gear units to
nominal axial force on base circle F ap
nominal circular force F w,sh
nominal line load F/L ox
nominal line load reference diameter F/L gp,gx
nominal normal force F w,sh,bx
nominal normal force on base circle F ap
nominal tangential force reference nominal tangential force at F gx
diameter reference diameter
nominal torque F*L gx,sh
normal force F w,sh
normal force at contact F w
normal force caused by centrifugal speed F w
outer axial force F gx,sh
output torque F*L gx,sh
pawl force F cb
peak torque F*L fka
percentage of nominal torque for gears may assigned to list % all parts

property load case of shapes

flank, root
polygon force F cb
pressure force normal to friction surface F cb,w
radial force F gx,bx
reference load F ox
relative axial force F w,sh,bx
relative radial force F w,sh,bx
relative tangential force F w
resulting transverse force F w,sh
reversion torque F*L fka
rotating bending F*L fka
scuffing torque torque for scuffing, assigned to F*L X

list property scuffing of gear pair
scuffing torque FZG A8 torque for scuffing according to F*L l,gx

FZG A8
scuffing torque L42 torque for scuffing according to F*L l,gx

test FZG L42mlt
scuffing torque MIL torque for scuffing according to F*L l,gx

specification mil 2105 bc mil
sliding force F w,cb
sliding torque F*L cb
spring force F cb,w
static load F bx
static normal tooth force F ox
static torque w X
stationary holding torque F*L w,cb,sh
switching force F gu,cb
switching force controlling switching force for controlling F gu,cb
tooth force F gx
tooth normal force F gx
torque F*L w,sh,cb
torque ice F*L gx,sh
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Value name of property value of Explanation of property Unit type | Assigned

product model for gear units to

torque motor F*L gu

torque reduction gear F*L gx,sh

total circumferential force F w

total force at tight side F bc

total nominal torque F*L gx,sh

unit load root F X

upper supporting force (belt or chain) F bc

width load FIL gp,gx

working linear load may assigned to shape root of F/L w,sh,bx
gear or list property flank of gear
pair
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Annex C
(informative)
Mapping mechanism

Figure C.1 describes the connection between the product model for gear units and 1SO 10303-214.
The structure of the product model for gear units is separated from ISO 10303-214. The connection
between the product model for gear units and ISO 10303-214 consists of a mechanism that defines a
data structure in ISO 10303-214 equivalent to the product model for gear units. This is obtained by
partial instantiation of application objects of ISO 10303-214 that are most suitable for the
representation of the product model for gear units elements. The product model for gear units defines
the essential elements and data of a gear unit. Therefore gear data can be assigned directly to the
corresponding product model for gear units elements. The transfer of the resulting product model for
gear units structure to ISO 10303-214 is defined by this mechanism. All equivalence between product
model for gear units and ISO 10303-214 are on the ARM level. Due to the equivalence of the ARM
model the AIM is equivalent to the ISO 10303-214.

In the following the translation mechanism is described for the ARM of ISO 10303-214.

ISO 10303-5001
product model
. for gear units

ISO 10303-214
correspondence

| : : . |
gear unit : instanciated
element Is represenied by application object

equivalence
mechanism

gear unit - instanciated
data is represented by property

Product model for
gear units
in EXPRESS_G

ISO 10303-214 ARM
in EXPRESS-G

instantiation of
product model for gear units

and ISO 10303-214 AIM
ISO 10303-214

Figure C.1 — Connection between product model for gear units and ISO 10303-214
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(informative)

ISO/TS 10303-5001:2010(E)

Mapping to relevant explicit ARM constructs of ISO 10303-224

A divergent mapping mechanism for the application objects of the product model for gear units to
explicit ARM constructs of ISO 10303-224 [5] is described in the following.

Table D.1 — Mapping table for ARM level of ISO 10303-224

Application element of
product model for gear units

ISO 10303-224 ARM
Application element

1ISO 10303-224 ARM
Reference path

#1: if Cylindrical_gear has not a
Helix_angle as a
Geometry_property

#2: if Cylindrical_gear has a
Helix_angle as a

Geometry property

Bevel_gear PATH Bevel_gear
{Bevel_gear<=
Defined_gear<=
Gear}
Bevel_or_hypoid_gear PATH #1: Straight_bevel_gear
{Straight_bevel_gear<=
#1: if Bevel_or_hypoid_gear has Bevel_gear<=
not a Helix_angle as a Defined_gear<=
Geometry_property Gear}
#2: if Bevel_or_hypoid_gear has #2: Helical_bevel_gear
a Helix_angle as a {Helical_bevel_gear<=
Geometry_property Bevel_gear<=
Defined_gear<=
Gear}
Cylindrical_gear PATH #1: Spur_gear

{Spur_gear<=
Defined_gear<=
Gear}

#2: Helical_gear
{Helical_ gear<=
Defined_gear<=
Gear}

Gear

IDENTICAL MAPPING

Geometry_property

#1: if Geometry_property is a
Face_width

#2: if Geometry_property is a
Normal_module or a
Normal_diametral_pitch

#3: if Geometry_property is a
Tooth_height

#4: if Geometry_property is a
Number_of_teeth

#5: if Geometry_property is a
Addendum_maodification_coeffici
ent

#6: if Geometry_property is a
Helix_angle

#7: if Geometry_property is a
Normal_pressure_angle

#8: if Geometry_property is a
Fillet_radius

#9: if Geometry_property is a
Tip_diameter

PATH

#1: Gear.Face_width
#2: Gear.Module_or_diametral_pitch
#3: Gear.Nominal_tooth_depth
#4: Gear.Number_of_teeth
#5: Gear.Profile_shift
#6: { Helical_gear.Reference_helix_angle<=
Defined_gear<=
Gear}
#7: Gear.Reference_pressure_angle
#8: Gear.Root_fillet_radius
#9: Gear.Tip_diameter

© 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

149

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

Bibliography
[1] ISO 1122 (all parts), Vocabulary of gear terms.

[2] 1SO 4287, Geometrical Product Specifications (GPS) — Surface texture: Profile method —
Terms, definitions and surface texture parameters.

[3] 1SO 10300 (all parts), Calculation of load capacity of bevel gears.

[4] 1SO 10303-41, Industrial automation systems and integration — Product data representation
and exchange — Part 41: Integrated generic resource: Fundamentals of product description
and support.

[5] 1SO 10303-224, Industrial automation systems and integration — Product data representation
and exchange — Part 224: Application protocol: Mechanical product definition for process
planning using machining features.

[6] 1SO 12085, Geometrical Product Specifications (GPS) — Surface texture: Profile method —
Motif parameters.

[7] 1SO 13565 (all parts), Geometrical Product Specifications (GPS) — Surface texture: Profile
method — Surfaces having stratified functional properties.

[8] AGMA 421.06, Standard Practice for High Speed, Helical and Herringbone Gear Units.

[9] ANSI/AGMA 2001-D04, Fundamental Rating Factors and Calculation Methods for Involute
Spur and Helical Gear Teeth.

[10] API Standard 613, Special Purpose Gear Units for Petroleum, Chemical and Gas Industry Services.
[11] DIN 3960, Definitions, parameters and equations for involute cylindrical gears and gear pairs.
[12] DIN 3990 (all parts), Calculation of load capacity of cylindrical gears.

[13] DIN 58412, Basic rack tooth profile for gear tools for fine mechanics; involute gears according
DIN 58400 and DIN 867.

[14] Rules and Regulations for the Construction and Classification of Steel Vessels, Bureau
Veritas, Neuilly sur Seine Cedex, 1977.

[15] Rules and Regulations for the Construction and Classification of Steel Vessels, Bureau
Veritas, Neuilly sur Seine Cedex, 1990.

[16] Rules for Building and Classing Steel Ships, China Classification Society, Beijing, 1996.

[17] Rules for Building and Classing Steel Vessels. American Bureau of Shipping, Paramus, New
Jersey, 1997.

[18] Rules for the Construction and Classification of Steel Ships, Det Norske Veritas, Havik, 2003.

[19] Vorschriften fir die Klassifikation und Bau von stéhlernen Seeschiffen, Germanischer Lloyd,
Hamburg, 1980.

[20] Vorschriften fur die Klassifikation und Bau von stéhlernen Seeschiffen, Germanischer Lloyd,
Hamburg, 1998

150 © 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

[21] Rules and Regulations for the Classification of Ships, Lloyd’'s Register of Shipping, London,
1990.

[22] Rules for the Construction and Classification of Ships, Royal Institution of Naval Architects,
Genoa, 2004.

[23] EMMERT, S.: Zahnflankenermiidung bei hohen Umfangsgeschwindigkeiten und Schmierung
mit vorwiegend dinnflissigen Mineraldlen (Graufleckigkeit, Gribchenbildung), Einflu von
Flankenrauheit und hoher Umfangsgeschwindigkeit auf die Graufleckentragfahigkeit. FVA-
Forschungsvorhaben Nr. 54/111+1V, FVA-Heft 396, 1994

[24] FREUDENTHAL: Programm zur Berechnung des Losradkippens. FVA-Forschungsvorhaben
Nr. 206; FVA-Heft 402, 1995

[25] NIEMANN, G., WINTER, H.: Maschinenelemente Band 2, Getriebe allgemein,
Zahnradgetriebe - Grundlagen, Stirnradgetriebe, Springer Verlag, Berlin, Heidelberg, New
York, Tokyo, 1989

[26] NIEMANN, G., WINTER, H.. Maschinenelemente Band 3, Schraubrad-, Kegelrad-,
Schnecken-, Ketten-, Riemen-, Reibradgetriebe, Kupplungen, Bremsen, Freildufe, Springer
Verlag, Berlin, Heidelberg, New York, Tokyo, 1986

[27] OTTO, M.: Ritzelkorrektur (RIKOR H); EDV-Programm zur Ermittlung der
Zahnflankenkorrektur zum Ausgleich der lastbedingten Zahnverformungen,
Benutzeranleitung Version 1.0; FVA-Forschungsvorhaben Nr. 30, FVA-Heft 481, 2005

[28] RANK, B.: Gribchentragfahigkeit Schneckengetriebe, Versuche zur Gribchentragfahigkeit
von Scheckengetrieben, Untersuchungen an Zylinder-Schneckengetrieben — Verschleil3,
Verlustgrad, Fressen, FVA-Forschungsvorhaben Nr. 12/IV, FVA-Heft 494, 1996

[29] SCHLENK, Fresstragfahigkeit von einsatzgeharteten und zahnflankengeschliffenen
Zahnradern mit Achsabstand a = 200 mm. FVA-Forschungsvorhaben Nr. 166, FVA-Heft 443,
1996

[30] SCHMIDT, W.: Untersuchung zur Gribchen- und ZahnfuR3tragfahigkeit geradverzahnter
evolventischer Innenstirnrdder. FVA-Forschungsvorhaben Nr. 45/1+11, FVA-Heft 165, 1985

[31] SCHUBERT, M.: EinfluB der Radkranzabstitzung und Radkranzdicke auf die
ZahnfuBspannung innen-verzahnter Stirnrader. FVA-Forschungsvonhaben Nr. 45/111, FVA-
Heft 379, 1993

[32] SIGG, H.: Profile and longitudinal corrections on involute gears Semi-Annual Meeting of the
AGMA 1965. Paper 109.16

© 1SO 2010 — All rights reserved 151

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001

Index

Application_context
application object

mapping table.......
ARM diagram .......

Application_property
application object

mapping table.......
ARM diagram

Assembly_definition
application object

mapping table.......
ARM diagram

Assembly_relationship
application object

mapping table.......

ARM diagram

Baseplate
application object

mapping table.......
ARM diagram

Basic_material
application object

mapping table.......
ARM diagram

Bearing
application object

mapping table.......
ARM diagram

Bearing_bearing
application object

mapping table.......

ARM diagram

:2010(E)

152

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

© I1SO 2010 — All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

Belt_or_chain

E= o] o] 1Tof= U0 Lo ]2 1o ] o] [=1o} AP PRSP UPPPROE 7

g F=ToT oL L aTo I =1 o] U= TP UUUPUPRPRN 52

PN LY e L= Vo = 4 PRSP OPPPRPPRN 74
Bevel_or_hypoid_gear

E=To] o] ITof= U0 Te] ¢ 1o ] o] T=To] AR OO PP UPPPROE 7

g F=ToT oL LaTe I =o)L= T PRSP OOUPURRPRN 52

F Y 1Y e = Vo = ¢ PRSP UPRPRN 74
Bevel _or_hypoid_gear_pair

=T oJ o] I or-14[o] a0 o =T o3 AP TP PP PP PPTRPPPP 7

(g F= o] oL L a Yo N =1 o] 1= TP PP UPUPRPRN 52

F Y LY e L= Vo = 4 PP OOPUPRPRN 75
Clutch_or_brake

E= Vo] o] [Tof= U0 Te] ¢ [o] o] 1=To} AR OO PP TSP PUPPPPPROE 7

MAPPING TADIE Lo et bt e e bt e e a bt e e e e et e e e et s 52

F N LY e = Vo = ¢ PP UOOPPPRPPRN 74
Coordinate_definition

=T oJ o] I Tor=14[o] o o] o =T o) AR TP PP PP PP PPPPP 8

MAPPING TADIE . et e oo e bbbttt e e e e e st e e e e e e e e rte e e e e e e aabbeeeeaeeeannnes 52

F Y e [ = Vo = 10 R P PP P PP P PPPPRO 78
Coupling

E=To] o] 1Tof= U401 o] o] [=1e] APPSO PPUPPPROE 8

MAPPING TADIE Lt h e e h e e bt e et e e et 52

F YRV e = Vo = o EO PO PP PO POPPPPPPRN 74
Crossed_helical_gear

E=To] o] Tof= U Lo Y 1o ] o] = o} AP PRSP UPRPROE 8

g F=T o] oL L aTe [ =1 o] U= TR PP UOOPUPPPRRINS 53

F Y Y e [ = Vo = 1o R PP PP PP PP PPPRPO 74
Crossed_helical_gear_pair

E=To] o] 1Tof= U Lo ]2 1o ] o] [=1o] AP PRSP UPPPROE 8

g F=ToT oL Lo ¥o I =1 o] 1= TSRS OUPUPRPRN 53

PN R LY e L= Vo = 4 PSP OPPPRPPRN 75
Cylindrical_gear

E= Vo] o] [Tof= U0 Te] 0 1o ] o] T=To] AR PP UPRPPROE 8

g F=T o] oL LaTe [ =o)L= TSP UOUPPPPPRN 53

© 1SO 2010 — All rights reserved 153

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

F N R o[- Vo = o O PP PP UPOPPPPPPRN 74
Cylindrical_gear_pair

E= Vo] o] Tof= U Te] 0 1o ] o] 1=To} APPSO UPRPRE 9

g F=T o] oL LaTe [ =1 o] L= TSP UOOPPPPPRNS 53

F Y e [ = Vo = 1o R PP P PP PPPPPPP 75
Data_environment

E=To] o] 1Tof= U4 o] 1o ] o] [=1o} AP PRSP OPUPPPROE 9

(g F=T o] oL La¥o I =1 o] U= TR UPRPRN 53

F Y LY e L= Vo = 4 PRSP OPPPRPPN 77
Deformation_shift_bending

E= Vo] o] [Tof= U0 Te] ¢ 1o ] o] =To] AR UPPUUPPPPROE 9

g F=T o] oL LaTe [ =o)L= TR PUP R OOOPUPPPRRIN 53

F N LY e 1= Vo = 4 PR PUPUPRRRN 77
Direction_definition

=T oJ o] I Tor-14[o] a0 o =T o3 AR PP PP PP PPTRPPPP 9

(g F=ToT o T L g Yo I =1 o] 1= TR PP UOUPUPRPRIN 53

F Y LY e 1= Vo = 4 PP OOPUPRPRN 78
Document_assignment

E= Vo] o] [Tof= U0 [e] 1 1o ] ] 1=To] AR PSPPI OPPPPPPPRN 10

MAPPING TADIE L etttk e e bt e e et e et e et e e e et e s 53

F N 1Y e 1= Vo = ¢ PRSP UPRRRRN 83
Dynamic

APPHCALION ODJECT ...ttt e et e et e e e et e e et e e e st e e e be e e be e e e s nn e e e annr e e ane 11

(g F= ol oL L g Yo N =1 o] [= T PP PP UPUPPPRPPN 54

F Y e [ = Vo = 10 R PP P PP PPPPPRR 77
Efficency_loss

F= o] o1 1Tof= 4 [o] 4 1o ] o] [=1e3 AR PP 11

MAPPING TADIE ekt h e e bt e et e h et e e e e s 54

F N LY e [ = Vo = o RO PP OPOPPPPPPRN 77
Environment

T oT o] TTor= 1A To] d o] o =T o3 APPSRV PP PR OPPRPPPRRTN 11

[ F=T o] oL L aTe [ =1 o] U= TP UOOPUPPPRRINS 54

F Y Y e [ = Vo = 1o R PP P PP RPPPPPPPP 77

External_geometric_model
F=To] o] 1Tof= LA [o] 1 1o ] o] [=1o3 A0 PSPPSR 11

s

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

© I1SO 2010 — All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

(g F= o oL L g Yo N =1 o] 1= TP PP OPUPPPRPPN 54

F Y Y e [ = Vo = 10 R PP P PP PPPPPRRO 80
Functional relationship

F= o] o] 1Tof= U401 1o ] o] [=1o3 AR PP 12

MAPPING TADIE et h et e e h e e bt et e e e e et 55

F N LY o [ = Vo = o O PP PP POPPPPPPRN 75
Gear

F=To] o] LTof= U0 Te] 1 1o ] o] 1= o3 APPSR 12

=TT oL L aTe [ =1 o] U= TSP OOUPUPRPRNS 55

F Y Y e [ = Vo = 1o R OO P TR PPPPPPP 74
Gear_pair

F=To] o] 1Tof= LA Lo] 1 1o ] o] [=To3 XU PP SPTPPPPR 12

g F=ToT oL L a¥o I =1 o] U= TP SOUPUPRPRN 55

PN LY e L= Vo = 4 PP OOPUPRPPRN 75
Gear_unit

F= Vo] o] [Tof= 10 Te] 1 1o ] o] 1=To3 AR PP UUTSPTPPPPRT 13

g F=T o] oL LaTe I =o)L= TP OO PPPPRRN 55

F Y Y e L= Vo = Lo R TPPRPPTRRPPPPRR 74
General_gear_pair

=T oT o] TTor-14[0] d Mo o =T o3 AP PP OO VRO PPPPOPPPPRPPPPIN 13

(g F=ToT o T L g Yo I =1 o] = TP UPRPRN 55

F Y LY e L= Vo = 4 PR OOPUPRPRN 75
General_property

F= Vo] o] [Tof= U0 [e] 1 1o ] ] 1=Tod AFU O PSPPI SPPPPPPPTN 13

MAPPING TADIE Lo et h e e e bt e e et e e e e et bt e et n s 55

F N 1Y e 1= Vo = ¢ PP UOPUPRPRN 77
Geometric_model

=T oT o] TTor- 14 [o] d o] o =T o3 AR PO VRT PP PP OPPPPRPPPPRN 14

MAPPING TADIE . ettt e e e e e bttt e e e e e s bbbt e e e e e e e ete e e e e e e anbbneeeaeseannnes 56

F Y Y e [ = Vo = 10 R O PP P PP PPPPPPR 80
Geometry_property

F= o] o] 1Tof= A o] 1o ] o] [=1o3 AR PP SO 14

MAPPING TADIE L ekt e e bt e et e et e e et nnes 56

F N LY o L= Vo = o RO UOOPPPRPPRN 77

© 1SO 2010 — All rights reserved 155

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

Hardness

F= o] o] LTof= U [o] 1 1o ] o] [=1o3 AR PP SOUPPPRR 15

g F=ToT oL L aTo I =1 o] U= TP UUUPUPRPRN 56

PN LY e L= Vo = 4 PP SO OPUPRPPN 81
Housing

F= Vo] o] ITof= U0 Te] 1 1o ] o] 1=Tod AR PO PPT SRR 15

g F=T o] oL LaTe I =1 o] 1= TR PP OOUPPPRPRN 56

F N LY e 1= Vo = 4 PP UOPUPRPRN 74
Housing_baseplate

=T od o] T Tor- 14 [0 ] a Mo o =T o3 APPSOV PO PU PP OPPPPRPPPPN 16

(g F= T o T L a Yo N =1 o] 1= T TP PP OPUPUPRPRN 57

F Y LY e L= Vo = 4 PP OOPUPRPRN 75
Housing_bearing

F= Vo] o] [Tof= U0 [o] 1 1o ] ] 1=To] AR O PSP PPPPT T OPPPPPRPRN 16

MAPPING TADIE L ettt bt e e bt e e a bt e et et e e a e b e e e et n s 57

F N LY e = Vo = ¢ PP UOOPPPRPPRN 75
Housing_clutch_or_brake

=T oT o] ITor-14[o] d M o] o =T o3 AR PSP VRO PP PP OPPPPRPPPPPIN 16

MAPPING TADIE . et e oo e bbbttt e e e e e st e e e e e e e e rte e e e e e e aabbeeeeaeeeannnes 57

F Y e [ = Vo = 10 R P PP P PP P PPPPRO 75
Housing_coupling

F= o] o] 1Tof= 4 [o] 4 I ] o] 1=1o3 AR PO SO 16

MAPPING TADIE L ettt e e h e e e st e e e e e 57

F YR e = Vo = o PP PO POPPPPPPRN 75
Housing_sealing

F= T o] o] LTof= U Te] 1 1o ] o] 1= o3 APPSO 17

0 F=T o] oL LaTe [ =1 o] L= TSP OOOPUPPPRRIINS 57

F Y Y e [ = Vo = 1o R PP P PP UPPPPPPP 75
Life_time

F= o] o] 1Tof= U0 [o] 1 1o ] o] =1o3 AR PP SOTPPPRR 17

(g F=T o] oL LaTo I =1 o] L= TP OUPUPRPRN 57

F Y R LY e L= Vo = 4 PP OPPPRPPRN 77
Load_capacity

F= T o] o] Tof= 10 Te] 1 1o ] o] 1=Tod AR PO PP U TSP 17

g F=T o] oL LaTe [ =o)L= TSP UOUPPPPPRN 57

156 © 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ARM diagram ........oeeiiieiiiiiiieee e

Lubricant

application object ...
mapping table .......cccccciiii

ARM diagram ........oooviiiiiiiiieeiiee e

Lubricant_definition

application object .......cccceeeiiiiiii
mapping table ...

ARM diagram ......ccvevieeiiiiiiiecce e

Lubricant_part

application object ...
mapping table .......ccccciiiii

ARM diagram .....c..eeeiiieiiiiieee e

Manufacturing

application object .......cccccieiiiiiii
mapping table ...

ARM diagram .....ccvvevieeiiiiiiiieiee e

Material_definition

application object ...
mapping table ...

ARM diagram ........eeeiiiiiiiiiee e

Material_part

application object .......ccccoeeiiiiii
mapping table ...

ARM diagram ........oooviiiiiiieeeiee e

Material_property

application object .......cccccooeiiiiiii
mapping table ...

ARM diagram ......c..oeeeiiiiiiiiieiee e

Material_property_association

application ODJECT .......occviiiiieie e
mapping table .......ccccc i

ARM di@gram ........oooviiiiiiiiieeiiee e

Material_property_value_definition

application object .......cccce e,

; © IS0 2010 - All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

ISO/TS 10303-5001:2010(E)

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
Not for Resale, 12/20/2013 06:50:35 MST

157



ISO/TS 10303-5001:2010(E)

(g F= o oL L g Yo N =1 o] 1= TP PP OPUPPPRPPN 58

F Y Y e [ = Vo = 10 R PP P PP PPPPPRRO 77
Mesh

F= Vo] o] 1Tof= L4014 1o ] o] [=1o3 X PP 20

MAPPING TADIE L ekt h et e e bt e e st e et e e e e et s 59

F N LY e = Vo = o RO PO PP PO POPPPPPPRN 77
Numerical_value

F=To] o] LTof= U To] 1o ] o] 1= o3 AR PRSPPI 20

=TT oL LaTe [ =1 o] U= TR PP UOUPUPPPRRINS 59

F Y e [ = Vo = 1o R P PP P PP PP PPPPP 76

~ Parameter_property

F=To] o] 1Tof= U [o] 1 1o ] o] [=1o3 A0S PPR PSPPI 20

g F=ToT oL LaTo I =1 o] 1= TR SOUPUPRPRN 59

PN R LY e L= Vo = 4 PP SPOPUPRPPRN 77
Part

F= Vo] o] ITof= U0 Te] 1 1o ] o] 1=To3 AR PRSPPI 21

g F=T o] oL LaTe I =o)L= TP OO PPPPRRN 59

F Y Y e L= Vo = Lo R TPPRPPTRRPPPPRR 74
Partial_document_assignment

=T oT o] TTor-14[0] d Mo o =T o3 AP PP OO VRO PPPPOPPPPRPPPPIN 21

(g F=ToT o T L g Yo I =1 o] = TP UPRPRN 59

F Y LY e L= Vo = 4 PR OOPUPRPRN 83
Partial_part_shape_definition

F= Vo] o] [Tof= U0 [e] 1 1o ] ] 1=Tod AR PSP PPPPT T SPPPPPPRTN 22

MAPPING TADIE Lottt h et e e bt e e it et et e e a e b e e et s 59

F N 1Y e 1= Vo = o PP OOPUPRPRN 80
Part_definition

=T od o] TTor-14[o] d o] o =T o3 AR PP OOV R PPUPPOPPPPPPPPPN 24

MAPPING TADIE . ettt e e e e e bttt e e e e e s bbbt e e e e e e e ete e e e e e e anbbneeeaeseannnes 59

F Y Y e [ = Vo = 10 R O PP P PP PPPPPPR 73

Part_definition_relationship

F= o] o] 1Tof= A L0141 ] o] [=1o3 APPSR 24

MAPPING TADIE L ekt h e e h et e e st e et e e e e 60

F N R o [ = Vo = o R T O PUPPUOUPPPRPPRN 75
158 © 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



Part_instance

F= o] o] LTof= U [o] 1 1o ] o] [=1o3 AR PP SOUPPPRR
g F=ToT oL L aTo I =1 o] U= TP UUUPUPRPRN

PN LY e L= Vo = 4 PP SO OPUPRPPN

Part_shape_definition

F=To] o] ITof= 10 Te] 1 1o ] ] 1=Tod AR PRSPPI
g F=T o] oL LaTe [ =o)L= TP UOUPPPPPRN

F N LY e 1= Vo = 4 PP UOPUPRPRN

Part_version

F=To] o] LTof= U Lo 1o ] o] = o3 A0 PP
MAPPING TADIE . ettt ettt e e e ettt e e e e e s bbb et e e e e e e eeeeeaeeeanbbeeeeaeeeannnes

F Y LY e 1= Vo = 4 PRSP OOPUPSPRN

Pinion_shaft

F= Vo] o] [Tof= U0 [o] 1 1o ] ] 1=To] NP OO OTPPPP PR SUPPPPPPPN
MAPPING TADIE L ettt bt e e bt e e a bt e et et e e a e b e e e et n s

F N LY e = Vo = ¢ PP UOOPPPRPPRN

Placement_reference_relationship

F=To] o] LTof= U Lo 1o ] o] = o3 A0 PP
MAPPING TADIE . ettt e oo et e e e e e sttt e e e e e e reeee e e e e anbbeeeeaeeeanenes

F Y e [ = Vo = 10 R P PP P PP P PPPPRO

Placement_relationship

F= o] o] LTof= U4 [o] 4 1o ] o] [=1o3 AR PRSPPI
MAPPING TADIE L et e e h e e a e e bt e e e e e

F N LY e [ = Vo = o EO PP P UOOPPPPPPRN

Plain_bearing

F=To] o] LTof= U Te] 1 1o ] o] 1= o3 APPSR
0 F=T o] oL LaTe [ =1 o] L= TSP OOOPUPPPRRIINS

F Y Y e [ = Vo = 1o R PP P PP UPPPPPPP

Planetary_gear_train

F= o] o] 1Tof= U0 [o] 1 1o ] o] [=To3 AR PP
g F=ToT o T L aTo I =1 o] L= TSR SOUPUPRPRN

PN LY e L= Vo = 4 PP OOPUPRPPN

Position_orientation_property

F= Vo] o] ITof= 10 Te] 1 1o ] o] 1=Tod AR UUT PP

g F=T o] oL LaTe [ =o)L= TR RSP UOUPPPRPRN

© 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

ISO/TS 10303-5001:2010(E)

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
Not for Resale, 12/20/2013 06:50:35 MST

159



ISO/TS 10303-5001:2010(E)

F N R o[- Vo = o O PP PP UPOPPPPPPRN 77
Position_orientation_property_value

E=To] o] LTof= 1 Te] 0 1o ] o] T=o3 APPSR 28

=TT oL LaTe [ =1 o] L= TSP UOUPPPPPRRIIN 62

F Y Y e [ = Vo = 10 R PP P PP UPPPPPPPPO 78
Position_orientation_property_value_definition

F=To] o] LTof= U0 [o] 1 1o ] o] 1=To3 X PP PP 28

(g F=T o] oL La¥o I =1 o] U= TR UPRPRN 62

F Y LY e L= Vo = 4 PRSP OPPPRPPN 78
Power_rotation_speed

F= T o] o] [Tof= 10 Te] 1 1o ] o] 1=To] AR OO PP SUUPPPPRR 29

g F=T o] oL LaTe [ =o)L= TR PRSP OOUPPPPPRN 62

F N 1Y e 1= Vo = ¢ PP OOPUPRPRN 77
Pressure_stress

=T od o] TTor-14[0] a0 o =T o3 AR TP TP VRO PP PP OPPPPRPPPPRIN 29

(g F=ToT oL L a Yo N =1 o] 1= TR PP OPUPUPRPRN 62

F Y LY e 1= Vo = 4 PP OOPUPRPRN 77
Property

E= Vo] o] [Tof= U0 [e] 1 1o ] ] 1=To] AR PSPPI OPPPPPPPRN 29

MAPPING TADIE L etttk e e bt e e et e et e et e e e et e s 62

F N 1Y e 1= Vo = ¢ PRSP UPRRRRN e
Property_value

T od o] Tor-14[o] d o] o =T o3 AR PPV RO PP PPOPPPPRPPPPPN 30

MAPPING TADIE . ettt e oot e e e e e e bttt e e e e e e ree e e e e e e anbbaeeeaeeeanenes 62

F Y Y e [ = Vo = 10 R PP POV PPPPPRR 76

Property_value_definition

F= o] o] 1Tof= A o] 1o ] o] 1=1o3 AR PP 30

MAPPING TADIE ekt h et e e h et e e et e e e e et e e e e 65

LN LY o [ = Vo = ¢ EO PO UUOPPPPPPRN 76
Rolling_element_bearing

APPHCALION ODJECT ..ottt e ettt e e s st e et e e s e e e e et e e e e e s nr e e e ann e e e 31

L= o] oL L aTe [ =1 o] U= TR PP UOUPUPPPRINS 65

F Y e [ = Vo = 12 RO PSP P PP PP PP PPPRPON 74
Safety

F=To] o] LTof= U0 o] 1o ] o] [=1o3 A0 PP POTPPPRR 31

160 © 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



(g F= o oL L g Yo N =1 o] 1= TP PP OPUPPPRPPN

F Y Y e [ = Vo = 10 R PP P PP PPPPPRRO

Sealing
application object

MAPPING TADIE L ekt h et e e bt e e st e et e e e e et s

F N LY e = Vo = o RO PO PP PO POPPPPPPRN

Service_property
application object

LTz Vo] oL LaTe [ =1 o] U= TR PP OOUPPPPPRRINS

F Y Y e [ = Vo = 12 R OO PP PP P PTUPPPPPPP

Shaft
application object

g F=ToT oL L a¥o I =1 o] U= TP SOUPUPRPRN

PN LY e L= Vo = 4 PP OOPUPRPPRN

Shaft_bearing
application object

g F=T o] oL LaTe I =o)L= TP OO PPPPRRN

F Y Y e L= Vo = Lo R TPPRPPTRRPPPPRR

Shaft_clutch_or_brake
application object

g F=T o] oL L a Yo I =1 o] 1= TP SUUPUPRPRN

F Y LY e 1= Vo = 4 PP OOPUPRPRN

Shaft_collar
application object

MAPPING TADIE Lottt h et e e bt e e it et et e e a e b e e et s

F N 1Y e 1= Vo = o PP OOPUPRPRN

Shaft_sealing
application object

MAPPING TADIE . ettt e e e e e bttt e e e e e s bbbt e e e e e e e ete e e e e e e anbbneeeaeseannnes

F Y Y e [ = Vo = 10 R O PP P PP PPPPPPR

Shaft_shaft
application object

MAPPING TADIE L ekt h e e h et e e st e et e e e e

F N R o [ = Vo = o R T O PUPPUOUPPPRPPRN

© 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

ISO/TS 10303-5001:2010(E)

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 06:50:35 MST

161



ISO/TS 10303-5001:2010(E)

Shaft_wheel
F= o] o] LTof= U [o] 1 1o ] o] [=1o3 AR PP SOUPPPRR 33
g F=ToT oL L aTo I =1 o] U= TP UUUPUPRPRN 67
PN LY e L= Vo = 4 PP SO OPUPRPPN 75
Shape_description_association
F=To] o] ITof= 10 Te] 1 1o ] ] 1=Tod AR PRSPPI 33
g F=T o] oL LaTe [ =o)L= TP UOUPPPPPRN 66
F N LY e 1= Vo = 4 PP UOPUPRPRN 80
Single_part_definition
=T od o] Tor- 14 [o] a0 o =T o3 AR TSP VP OPUPPOPPPPRPPPPN 34
(g F= T o T L a Yo N =1 o] 1= TR PRP T UOUPUPRPRN 67
F Y LY e L= Vo = 4 PP OOPUPRPRN 73
Sliding_wear
F= Vo] o] [Tof= U0 [o] 1 1o ] ] 1=To] ARUU O PSP PPPPT S UPPPPPPTN 34
MAPPING TADIE L et h et e et e e a et e e e et bt e e e 67
F N LY e [ = Vo = 4 PP OPUPRPPRN 77
Specification_property
APPHCALION ODJECT ...eiiiiitii ettt ettt e e e a et e e et et e e s bt e e e e e et e e e s nn e e e anbr e e e e 34
MAPPING TADIE . et e oo e bbbttt e e e e e st e e e e e e e e rte e e e e e e aabbeeeeaeeeannnes 67
F Y e [ = Vo = 10 R P PP P PP P PPPPRO 77

Stiffness_suspension

F= o] o] 1Tof= U4 o] 1o ] o] [=1o3 AR PP 34

MAPPING TADIE et h et e e bt e ettt e e e e e e nnes 67

F YRV e = Vo = o EO PO PP PO POPPPPPPRN 77
String_value

F= T o] o] LTof= U Lo 0 1o ] o] 1= o3 AP PRSP 34

[0 F=T o] oL L aTe [ =1 o] U= TSP UOUPUPPPRRIINS 67

F Y Y e [ = Vo = 1o R PP P PP UPPPPPPP 76
Surface_condition

F= o] o] 1Tof= U0 [o] 1 1o ] o] =1o3 AR PP SOTPPPRR 35

MAPPING TADIE L.ttt e e h e nnes 67

F Y R LY e L= Vo = 4 PP OPPPRPPRN 81
Surface_condition_association

E= T o] o] ITof= 10 Te] 1 1o ] o] 1=Tod APPSO PP SPUPPPPRT 35

g F=ToT oL LaTe [ =1 o] 1= TR PP OOUPPPRPRN 67

162 © 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

F N R o[- Vo = o O PP PP UPOPPPPPPRN 81
Surface_texture

F=To] o] Tof= 10 Te] 1 1o ] o] 1=To3 APPSR 35

g F=T o] oL LaTe [ =1 o] L= TSP UOOPPPPPRNS 68

F Y e [ = Vo = 1o R PP P PP PPPPPPP 81
Surface_texture_paramenter

F=To] o] LTof= U Lo] 1 1o ] o] =To3 XU PP SPUPPPRR 36

(g F=T o] oL La¥o I =1 o] U= TR UPRPRN 68

F N 1Y o [ To | = o o E T OO TP T PP OO PP PP OPPPPP TR 81
Temperature

F= Vo] o] LTof= U0 [e] 1 1o ] o] 1=Tod AR PP PRSPPI 37

g F=T o] oL LaTe [ =o)L= TR PUP R OOOPUPPPRRIN 68

F N LY e 1= Vo = 4 PR PUPUPRRRN 77
Tool

=T oJ o] TTor- 14 [o] d Mo o =T o3 APPSOV PT PP PR OPPPPRPPPPIN 37

(g F=ToT oL L g Yo N =1 o] 1= TP PP UOUPPPRPRN 68

F Y LY e 1= Vo = o PP OOPUPRPRN 74
Tool_part_relationship

F= Vo] o] [Tof= U0 [e] 1 1o ] ] 1=To] ARUU PSPPSR OPPPPPPPTN 37

MAPPING TADIE Lottt h et e e bt e e it et bt e e a e e e et s 68

F N 1Y e 1= Vo = o PP SPUPRPRN 79
Torque_force

APPHCALION ODJECT ...ttt h e et a et e e e a bt e e et et e e sab et e e asbe e e e e e s nn e e e anbre e e e 38

MAPPING TADIE . ettt e ettt e e e e e sttt e e e e e s rte e e e e e e anbbeeeeaeeeanenes 69

F Y Y e [ = Vo = 10 R PP P PP PPPPPPR 77
Unit

F= Vo] o1 1Tof= U401 1o ] o] [=1o3 X PP 38

MAPPING TADIE et h e b et e e st et e e e e e 69

F N LY e [ = Vo = o O PP OPOPPPPPPRN 77
User_defined_part

APPHCALION ODJECT ...ttt e ettt e e s st e e et e e ns e e e e e e e e e e e s nr e e e annr e e ane 38

=TT oL LaTe [ =1 o] U= TSP UOUPPPRPRRINS 69

F Y Y e [ = Vo = 12 R PSP P PP PPPPPPP 74
User_defined_relationship

F=To] o] 1Tof= U0 [o] 4 1o ] o] [=1o3 A0 PP 39

© 1SO 2010 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST

163



ISO/TS 10303-5001:2010(E)

(g F= o oL L g Yo N =1 o] 1= TP PP OPUPPPRPPN 69

F Y Y e [ = Vo = 10 R PP P PP PPPPPRRO 75
Value_association

F= Vo] o] 1Tof= L4014 1o ] o] [=1o3 X PP 39

MAPPING TADIE L ekt h et e e bt e e st e et e e e e et s 69

F N LY e = Vo = o RO PO PP PO POPPPPPPRN 76
Value_limit

F=To] o] LTof= U To] 1o ] o] 1= o3 AP PRSP 39

=TT oL L aTe [ =1 o] U= TSP OOUPUPRPRNS 70

F Y Y e [ = Vo = 1o R OO P TR PPPPPPP 76
Value_list

F=To] o] 1Tof= LA Lo] 1 1o ] o] [=To3 XU PP SPTPPPPR 40

g F=ToT oL L a¥o I =1 o] U= TP SOUPUPRPRN 70

PN LY e L= Vo = 4 PP OOPUPRPPRN 76
Value_range

F= Vo] o] [Tof= 10 Te] 1 1o ] o] 1=To3 AR PP UUTSPTPPPPRT 40

g F=T o] oL LaTe I =o)L= TP OO PPPPRRN 70

F Y Y e L= Vo = Lo R TPPRPPTRRPPPPRR 76
Value_with_unit

=T od o] TTor- 14 0] a0 o =T o3 AP PP OOV PT PP PP OPPPPRPPPPRN 41

g F=T o] oL L a Yo I =1 o] 1= TP SUUPUPRPRN 70

F Y LY e 1= Vo = 4 PP OOPUPRPRN 76
Wheel

F= Vo] o] [Tof= U0 [e] 1 1o ] ] 1=Tod AR OO PUT T OPPPPPPPTN 41

MAPPING TADIE Lottt h et e e bt e e it et et e e a e b e e et s 70

F N 1Y e 1= Vo = o PP OOPUPRPRN 74
Wheel_bearing

=T od o] TTor-14[o] d o] o =T o3 AR PP OOV R PPUPPOPPPPPPPPPN 41

MAPPING TADIE . ettt e e e e e bttt e e e e e s bbbt e e e e e e e ete e e e e e e anbbneeeaeseannnes 70

F Y Y e [ = Vo = 10 R O PP P PP PPPPPPR 75
Wheel_belt_or_chain

F= o] o] 1Tof= 4 Lo] 4 1o ] o] [=1o3 AR PP PP 42

MAPPING TADIE L ekt h e e h et e e st e et e e e e 71

F N R o [ = Vo = o R T O PUPPUOUPPPRPPRN 75

164

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

© I1SO 2010 — All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

Wheel _wheel
F= o] o] LTof= U [o] 1 1o ] o] [=1o3 AR PP SOUPPPRR 42
g F=ToT oL L aTo I =1 o] U= TP UUUPUPRPRN 71
PN LY e L= Vo = 4 PP SO OPUPRPPN 75
Worm
F= Vo] o] ITof= 10 Te] ¢ 1o ] o] 1=To] AR PUT T SPUPPPPRRN 42
g F=ToT oL LaTe I =1 o] U= TSRS UOUPPPRPRN 71
F N LY e 1= Vo = 4 PP UOPUPRPRN 74
Worm_gear_pair
= Tod o] T Tor-14[0] a0 o =T o3 AR OO TP VPO PP PP OPPPPRPPPPRIN 42
(g F= T oL L a Yo N =1 o] 1= TR P R UPUPPPRPRN 71
F Y LY e 1= Vo = 4 PRSP OOPUPRPRN 75
Worm_wheel
F= Vo] o] ITof= U0 [o] 1 1o ] ] 1=To] RPN OO PT T SPPPPPPPT 42
MAPPING TADIE L et h et e et e e a et e e e et bt e e e 71
F N LY e [ = Vo = 4 PP OPUPRPPRN 74
© 1SO 2010 — All rights reserved 165

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



ISO/TS 10303-5001:2010(E)

ICS 25.040.40

Price based on 165 pages

ANCA AAIA AN Lialebe o
Copyright International Organization for Standardization Ved

Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 06:50:35 MST



