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1 Introduction

This document captures issues against the ISO 14649 parts discovered by TC184/SC4 after their publication.  During the AP238 DIS ballot workshop, it was agreed that SC4 would use the STEP Enhancement and Discrepancy System (SEDS) reporting format to provide these issues to SC1/WG7 so that they can be recorded and addressed.
The issues are grouped by document as follows:
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2 SEDS against ISO 14649-1

2.1 SEDS on AAM

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01

Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-1

Other Parts Affected by the Issue:

Related Issues:

Summary/Abstract/Keywords: AAM

Problem Description:

The activity model in Annex B of ISO 14649-1 refers to AP224, but does not refer to any other AP in the STEP manufacturing suite of APs.  The activities of AP-238 are identical to those of ISO 14649 so it is preferrable to have a single AAM referenced by both.

Conditions Under Which the Issue Was Discovered: 


AP-238 DIS Ballot comment

Proposed Solution (Optional):

Update the activity model so that it refers to AP-238, AP-240, AP-219 and any other member of the STEP Manufacturing Suite that fits.

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3 SEDS against ISO 14649-10

3.1 SEDS on Explicit Units

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: ISO 14649-10, 12, 111, 121

Related Issues:

Summary/Abstract/Keywords: Explicit Units

Problem Description:

ISO 14649-10 defines measure values using a set of predefined, implicit, units.  In the STEP APs, measures have an explicit unit associated with it a data set, and a large number of existing designs have mixed units.   AP-238 testing activities encountered mixed units in every round, because data is developed by multiple people at multiple times so this is a common requirement.

This capability is needed to explicitly document the units used and to allow the sources of data to use the most natural units.  For example, the speed unit called out in Part 10 (m/s) does not match the metric unit commonly used by existing controls (mm/min).  Use for micromachining is another example.   Units can be given as micro meters, nano meters, or whatever scale is most appropriate.

Consider extending the ISO 14649 parts to use an explicit value_with_unit construct rather than implicit units.  

Conditions Under Which the Issue Was Discovered: 


AP-238 DIS Ballot comment

Proposed Solution (Optional):

Adopt the application objects documented in the measure UOF of AP-238.  Recommend definitions in line with the following (taken from the ARM of AP-238)

(* ************************************************************ *)

(* ************************************************************ *)

(* MEASURE VALUES AND QUALIFICATIONS 



*)

(*







*)

(* These definitions replace the measures defined in 14649
*)

(* so measures can describe units and define qualifications
*)

(* compatible with the harmonized GD&T definitions.
*)

(*







*)

(* ************************************************************ *)

(* ************************************************************ *)

ENTITY value_with_unit;

  unit : STRING;  -- unit;

  value_component : NUMBER;   -- measure_value;

END_ENTITY;

ENTITY value_with_tolerance

  SUBTYPE OF (value_with_unit);

  limitation : OPTIONAL limitation_select;

  significant_digits : OPTIONAL INTEGER;

END_ENTITY;

ENTITY value_range;

  lower_range : value_with_unit;

  upper_range : value_with_unit;

  significant_digits : OPTIONAL INTEGER;

END_ENTITY;

TYPE limitation_select = SELECT (


limit_qualifier, 


plus_minus_value, 


limits_and_fits


);

END_TYPE;

ENTITY plus_minus_value;

  lower_bound : NUMBER; -- measure_value;

  upper_bound : NUMBER; -- measure_value;

END_ENTITY;

ENTITY limits_and_fits;

  deviation : STRING;

  grade : STRING;

  its_fitting_type : OPTIONAL STRING;

END_ENTITY;

ENTITY limit_qualifier;

  qualifier: STRING;

END_ENTITY;

ENTITY length_measure 

  SUBTYPE OF (value_with_unit);

END_ENTITY;

ENTITY toleranced_length_measure

  SUBTYPE OF (value_with_tolerance);

END_ENTITY;

ENTITY time_measure

  SUBTYPE OF (value_with_tolerance);

END_ENTITY;

ENTITY plane_angle_measure

  SUBTYPE OF (value_with_tolerance);

END_ENTITY;

ENTITY pressure_measure

  SUBTYPE OF (value_with_tolerance);

END_ENTITY;

ENTITY speed_measure

  SUBTYPE OF (value_with_tolerance);

END_ENTITY;

ENTITY rot_speed_measure

  SUBTYPE OF (value_with_tolerance);

END_ENTITY;

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.2 SEDS on Geometric Dimensioning and Tolerancing

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue:

Related Issues:

Summary/Abstract/Keywords: Geometric Dimensioning and Tolerancing

Problem Description:

The GD&T definitions shared by AP-203/214/224/238/240 and 219 should also be in ISO-14649
Conditions Under Which the Issue Was Discovered: 


AP-238 DIS Ballot comment

Proposed Solution (Optional):

Adopt the GD&T definitions shared by AP-203/214/224/238/240 and 219 without modification.  Consider definitions in line with the following (taken from the ARM of AP-238)
(* ************************************************************ *)

(* ************************************************************ *)

(* HARMONIZED GD&T DEFINITIONS




*)

(*







*)

(* These definitions have been harmonized across AP 214, AP 224
*)

(* and Module 1050/1051.




*)

(*







*)

(* ************************************************************ *)

(* ************************************************************ *)

(* ================================================== *)

(* Size Dimensions *)

TYPE dimension_value_select = SELECT (


value_with_tolerance, 


value_range


);

END_TYPE;

ENTITY Geometric_dimension 

  ABSTRACT SUPERTYPE OF (ONEOF (Location_dimension, 

                                Size_dimension)); 

  id : STRING; 

  dimension_value : dimension_value_select; 

  notes : SET[0:?] OF STRING; 

END_ENTITY; 

(* ================================================== *)

(* Size Dimensions *)

ENTITY Size_dimension 

  ABSTRACT SUPERTYPE OF (ONEOF 

    (Angular_size_dimension, Curved_size_dimension,

     Diameter_size_dimension, Externally_defined_size_dimension,

     Height_size_dimension, Length_size_dimension,

     Radial_size_dimension, Thickness_size_dimension,

     Width_size_dimension))

  SUBTYPE OF (Geometric_dimension); 

  envelope_principle : OPTIONAL BOOLEAN; 

  is_applied_to : STRING; -- shape_element; 

END_ENTITY; 

ENTITY Angular_size_dimension 

  SUBTYPE OF (Size_dimension); 

  full : BOOLEAN; 

  major_angle : BOOLEAN; 

END_ENTITY; 

ENTITY Curved_size_dimension 

  SUBTYPE OF (Size_dimension); 

END_ENTITY; 

ENTITY Diameter_size_dimension 

  SUBTYPE OF (Size_dimension); 

END_ENTITY; 

ENTITY Externally_defined_size_dimension 

  SUBTYPE OF (Size_dimension); 

  name : STRING; 

  used_path : OPTIONAL Measurement_path; 

  defining_document : STRING; 

END_ENTITY; 

ENTITY Height_size_dimension 

  SUBTYPE OF (Size_dimension); 

  used_path : OPTIONAL Measurement_path; 

END_ENTITY; 

ENTITY Length_size_dimension 

  SUBTYPE OF (Size_dimension); 

  used_path : OPTIONAL Measurement_path; 

END_ENTITY; 

ENTITY Radial_size_dimension 

  SUBTYPE OF (Size_dimension); 

  radius_type : OPTIONAL STRING;

END_ENTITY; 

ENTITY Thickness_size_dimension 

  SUBTYPE OF (Size_dimension); 

  used_path : OPTIONAL Measurement_path; 

END_ENTITY; 

ENTITY Width_size_dimension 

  SUBTYPE OF (Size_dimension); 

  used_path : OPTIONAL Measurement_path; 

END_ENTITY; 

(* ================================================== *)

(* Location Dimensions *)

ENTITY Location_dimension 

  ABSTRACT SUPERTYPE OF (ONEOF (Angular_location_dimension, 

                                Curved_distance_dimension, 

                                Linear_distance_dimension)) 

  SUBTYPE OF (Geometric_dimension); 

  description : OPTIONAL STRING; 

  directed : OPTIONAL BOOLEAN; 

  origin : STRING; -- shape_element; 

  target : STRING; -- shape_element; 

END_ENTITY; 

ENTITY Angular_location_dimension 

  SUBTYPE OF (Location_dimension); 

  orientation : OPTIONAL Axis_placement; 

END_ENTITY; 

ENTITY Curved_distance_dimension 

  SUBTYPE OF (Location_dimension); 

  used_path : Measurement_path; 

END_ENTITY; 

ENTITY Linear_distance_dimension 

  SUBTYPE OF (Location_dimension); 

  orientation : OPTIONAL Axis_placement; 

END_ENTITY; 

(* ================================================== *)

(* Geometric Tolerances *)

ENTITY Geometric_tolerance 

  ABSTRACT SUPERTYPE OF (ONEOF (Angularity_tolerance, 

                                Circular_runout_tolerance, 

                                Coaxiality_tolerance, 

                                Concentricity_tolerance, 

                                Cylindricity_tolerance, 

                                Flatness_tolerance, 

                                Line_profile_tolerance, 

                                Parallelism_tolerance, 

                                Perpendicularity_tolerance, 

                                Position_tolerance, 

                                Roundness_tolerance, 

                                Straightness_tolerance, 

                                Surface_profile_tolerance, 

                                Symmetry_tolerance, 

                                Total_runout_tolerance)); 

  name : OPTIONAL STRING; 

  applied_to : Shape_element; 

  modification : OPTIONAL Tolerance_condition; 

  qualifying_note : OPTIONAL STRING; 

  segment_size : OPTIONAL Value_with_unit; 

  significant_digits : OPTIONAL INTEGER; 

  tolerance_value : Value_with_unit; 

WHERE 

  WR1: (NOT (EXISTS(segment_size))) OR 

('AP238_ARM_SCHEMA.LENGTH_MEASURE' IN 

TYPEOF(segment_size.value_component)); 

  WR2: (NOT (EXISTS(tolerance_value))) OR 

('AP238_ARM_SCHEMA.LENGTH_MEASURE' IN 

TYPEOF(tolerance_value.value_component)); 

  WR3: (NOT (EXISTS(significant_digits))) OR (significant_digits > 0); 

END_ENTITY; 

ENTITY Geometric_tolerance_relationship; 

  relation_type : STRING; 

  relating : Geometric_tolerance; 

  related : Geometric_tolerance; 

END_ENTITY; 

ENTITY Angularity_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  reference_datum : SET[1:2] OF Datum_reference; 

END_ENTITY; 

ENTITY Circular_runout_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  angle : REAL; 

  reference_datum : SET[1:2] OF Datum_reference; 

END_ENTITY; 

ENTITY Coaxiality_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  reference_datum : SET[1:2] OF Datum_reference; 

END_ENTITY; 

ENTITY Concentricity_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  reference_datum : SET[1:2] OF Datum_reference; 

END_ENTITY; 

ENTITY Cylindricity_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

END_ENTITY; 

ENTITY Flatness_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

END_ENTITY; 

ENTITY Line_profile_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  affected_plane : OPTIONAL Axis_placement; 

  reference_datum : SET[0:3] OF Datum_reference; 

END_ENTITY; 

ENTITY Parallelism_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  affected_plane : OPTIONAL Axis_placement; 

  reference_datum : SET[1:2] OF Datum_reference; 

END_ENTITY; 

ENTITY Perpendicularity_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  affected_plane : OPTIONAL Axis_placement; 

  reference_datum : SET[1:3] OF Datum_reference; 

END_ENTITY; 

ENTITY Position_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  affected_plane : OPTIONAL Axis_placement; 

  reference_datum : SET[0:3] OF Datum_reference; 

END_ENTITY; 

ENTITY Roundness_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

END_ENTITY; 

ENTITY Straightness_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  affected_plane : OPTIONAL Axis_placement; 

END_ENTITY; 

ENTITY Surface_profile_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  reference_datum : SET[0:3] OF Datum_reference; 

END_ENTITY; 

ENTITY Symmetry_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  affected_plane : OPTIONAL Axis_placement; 

  reference_datum : SET[1:3] OF Datum_reference; 

END_ENTITY; 

ENTITY Total_runout_tolerance 

  SUBTYPE OF (Geometric_tolerance); 

  angle : REAL; 

  reference_datum : SET[1:2] OF Datum_reference; 

END_ENTITY; 

(* ================================================== *)

(* Datums and such *)

ENTITY Tolerance_condition; 

  condition : STRING; 

END_ENTITY; 

ENTITY Tolerance_zone; 

  form_type : STRING; 

  zone_for : SET[1:?] OF Geometric_tolerance; 

END_ENTITY; 

ENTITY Tolerance_zone_definition; 

  defining : Tolerance_zone; 

  first_element : Shape_element; 

  second_element : OPTIONAL Shape_element; 

END_ENTITY; 

ENTITY Projection 

  SUBTYPE OF (Tolerance_zone_definition); 

  projection_end : Shape_element; 

  projection_length : Value_with_unit; 

END_ENTITY; 

ENTITY Derived_geometry;

  role: STRING;

  defined_by : SET [1:?] OF Shape_element; 

END_ENTITY; 

-- TARGETS ==============================

ENTITY Datum_target; 

  id : STRING; 

END_ENTITY; 

ENTITY Placed_target 

  ABSTRACT SUPERTYPE OF (ONEOF (Target_circle, 

                                Target_point, 

                                Target_rectangle, 

                                Target_straight_line)) 

  SUBTYPE OF (Datum_target); 

  defined_in : STRING; 
-- Geometric_coordinate_space; 

  parameter_reference : Axis_placement; 

END_ENTITY; 

ENTITY Target_area 

  SUBTYPE OF (Datum_target); 

END_ENTITY; 

ENTITY Target_circle 

  SUBTYPE OF (Placed_target); 

  diameter : value_with_unit; 

END_ENTITY; 

ENTITY Target_point 

  SUBTYPE OF (Placed_target); 

END_ENTITY; 

ENTITY Target_rectangle 

  SUBTYPE OF (Placed_target); 

  target_length : value_with_unit; 

  target_width : value_with_unit; 

END_ENTITY; 

ENTITY Target_straight_line 

  SUBTYPE OF (Placed_target); 

  target_length : value_with_unit; 

END_ENTITY; 

-- DATUMS ==============================

ENTITY Datum_reference;

  precedence : INTEGER;    

  referenced_datum: Datum;

END_ENTITY;

ENTITY Datum

  ABSTRACT SUPERTYPE;

END_ENTITY;

ENTITY Single_datum

  SUBTYPE OF (Datum);

  datum_name : STRING;

  modification : OPTIONAL Tolerance_condition;

END_ENTITY;

ENTITY Datum_defined_by_feature

  SUBTYPE OF (Single_datum);

  defined_by:  Shape_element;

END_ENTITY;

ENTITY Datum_defined_by_targets

  SUBTYPE OF (Single_datum);

  rule_description : STRING; 

  defined_by:  SET [1:?] OF Datum_target;

END_ENTITY;

ENTITY Datum_defined_by_derived_shape

  SUBTYPE OF (Single_datum,Derived_geometry);

END_ENTITY;

ENTITY Common_datum

  SUBTYPE OF (Datum);

  made_up_by : SET[2:?] OF Single_datum;

END_ENTITY;

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.3 SEDS on Toolpath Maximum Deviation

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue:

Related Issues:

Summary/Abstract/Keywords: Toolpath Maximum Deviation

Problem Description:

Maximum deviation parameters are needed on the Cutter Contact and Cutter Location toolpath definitions to provide toolpath accuracy requirements to the CNC controller so that it can make intelligent decisions regarding linearization, speed and accuracy.  These parameters came out of the BCL (EIA494) definition.

Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and DIS ballot comment

Proposed Solution (Optional):

Add the path and tool axis maximum deviation attributes to cutter_contact_trajectory and cutter_location_trajectory as shown below:

ENTITY cutter_contact_trajectory 
(* m1 *)

SUBTYPE OF (trajectory);

basiccurve:                 curve_with_surface_normal;

its_toolaxis:               OPTIONAL bounded_curve;

its_contact_type:           OPTIONAL contact_type;

path_maximum_deviation:      OPTIONAL length_measure;     -- ADD

tool_axis_maximum_deviation: OPTIONAL plane_angle_measure;-- ADD

END_ENTITY;

ENTITY cutter_location_trajectory
(* m0 *)

SUBTYPE OF (trajectory);

basiccurve:                 bounded_curve; 

its_toolaxis:               OPTIONAL bounded_curve;

surface_normal:             OPTIONAL bounded_curve;

path_maximum_deviation:      OPTIONAL length_measure;     -- ADD

tool_axis_maximum_deviation: OPTIONAL plane_angle_measure;-- ADD

END_ENTITY;

path_maximum_deviation

The path_maximum_deviation specifies a linear distance.  If this distance is specified, the NC control shall not allow the physical motion of the cutter contact point during execution of the toolpath to exceed this distance from the basiccurve specified by the toolpath.  The path_maximum_deviation need not be specified for a particular Cutter_contact/location_trajectory. 

tool_axis_maximum_deviation

The tool_axis_maximum_deviation specifies a plane angle.  If this angle is specified, the NC control shall not allow the physical orientation of the tool axis during execution of the toolpath to exceed this angular distance from the its_toolaxis direction.  The tool_axis_maximum_deviation need not be specified for a particular Cutter_contact/location_trajectory. 

NOTE   FigureREF X83763_figure_title— \n  illustrates the range of deviations described by the tool_direction_maximum_deviation and path_maximim_deviation parameters.  It is expected than an NC controller will adjust linearization tolerances (for 5-axis operation, as with the APT-CL LINTOL concept) as well as feed and acceleration rates to remain within the allowed deviations.  

[image: image1.wmf]
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.4 SEDS on Toolpath Speed Curve

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10, Toolpath_speed

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Toolpath_speed curve type

Problem Description:

The speed parameter is defined by ISO 14649-10 to be of type b_spline_curve, but this should be relaxed in future versions to allow the more general type bounded_curve.  All constraints on the parameterisation of the curve should remain in effect.

This relaxation allows the use of simpler polyline speed curves already present in sources such as exist​ing APT/CL data without forcing reparameterisation of the data into a more complicated B-spline curve.   Because the parameterisation contstraints remain in effect, the speed curve for a polyline basiccurve would be a polyline with the same distribution of points

Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and DIS ballot comment

Proposed Solution (Optional):

Redefine toolpath speed as follows:

ENTITY toolpath_speed; 

speed:                      bounded_curve; 

END_ENTITY;

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.5 SEDS on Toolpath Curve Parameterization

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01

Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10, Toolpath_speed, Axis_trajectory, Cutter_contact/location_trajectory, Curve_with_normal_vector

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: matching curve parameterization
Problem Description:

The axis_trajectory toolpath allows the simultaneous specification of a number of bounded curves, but unlike Cutter_contact/location_trajectory, the definition says nothing about the curve parameterization.  The intent appears to be that they should have the same parameterization, but a statement to that effect is needed.

The definitions matching parameterization must also be clarified.  When the curves are b-splines, the intent of this requirement is that all curves are evaluated at the same U and V values to get the appropriate XYZ or IJK values.  When the location curve is described using other types of bounded_curve, such as a polyline, ISO 14649 does not describe how the corresponding tool axis, surface normal, and feed speed values are to be determined for specific location values.

Since these other types of curve have no explicit UV parameterization to synchronize, the simplest approach is to describe the tool axis, surface normal, or tool speed at the start and end of the curve, and then lin​early interpolate between the two values as we move along the basis curve.  Polylines and composite curves are segmented, so we can specify the direction at each segment.

Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and DIS ballot comment

Proposed Solution (Optional):

Add the following statement to the axis_trajectory definition:

“The parameterisation of each bounded_curve in the commands set shall be the same”
Clarify the notion of “matching parameterization” as described below somewhere in the Part 10 document:

“Except for the cases described below, all supporting curves (tool axis, surface normal, or feed) shall be given as polyline with two points.  The first point indicates the supporting value (tool axis, surface nor​mal, or feed) at the start of the location curve, and the second point indicates the supporting value at the end of the location curve.

—
given a location curve of type b_spline_curve, each supporting curve shall be either a b_spline_​curve that evaluates to the appropriate supporting values (IJK or feed ratio) for a given UV pair, or as a polyline with a start and end point giving the appropriate supporting values;

—
given a location curve of type polyline, each supporting curve shall be a polyline with the same number of points;

—
given a location curve of type composite_curve, each supporting curve shall be a composite curve with the same number of curve segments.  Each segment shall have a parent_curve of type as indi​cated herein for the parent_curve in the corresponding location curve segment;

—
given a location curve of type trimmed_curve, bounded_pcurve, or bounded_surface_curve, each supporting curve shall be of type as indicated herein for the underlying location curve.

EXAMPLE
The exchange file fragment below shows a sample Cutter_location_trajectory basiccurve (#10) and its_toolaxis curve (#60).  Both curves are polylines with the same number of points.  At the locations described by #20 #30, and #40, the tool axis is as described by #70.  At the location described by #50, the tool axis is as described by #80.   The sharing of instance #70 is not required, but leads to a more space-efficient description than replicating the cartesian point values across three instances would.

#10=POLYLINE('basic curve for WS 12 TP 124',(#20,#30,#40,#50));

#20=CARTESIAN_POINT('',(2.9164976,0.4320305,-2.2));

#30=CARTESIAN_POINT('',(2.8524770,0.4960510,-3.2348622));

#40=CARTESIAN_POINT('',(-0.4960510,-2.8524770,-3.2348622));

#50=CARTESIAN_POINT('',(-0.4898882,-2.8586399,-3.1352428));

#60=POLYLINE('tool axis for WS 12 TP 124',(#70,#70,#70,#80));

#70=CARTESIAN_POINT('',(0.0616284,-0.0616284,0.9961947));

#80=CARTESIAN_POINT('',(-0.0616284,-0.0616284,0.9961947));

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.6 SEDS on Toolpath ID

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10, Toolpath_speed

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Toolpath_identifier

Problem Description:

All other major ARM concepts (operation, workingstep) have an ID attribute associated with them, but toolpaths do not.  This would be helpful for tracing the toolpaths through the process lifecycle.

Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and DIS ballot comment

Proposed Solution (Optional):

Redefine toolpath speed to add an ID as follows:

ENTITY toolpath
(* m0 *)

ABSTRACT SUPERTYPE OF (ONEOF(feedstop, trajectory, parameterised_path));

its_id:          identifier;  -- ADDED 

its_priority:  BOOLEAN;

its_type     : toolpath_type;

its_speed    : OPTIONAL toolpath_speedprofile;

its_technology: OPTIONAL technology;

its_machine_functions: OPTIONAL machine_functions;

END_ENTITY;
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.7 SEDS on Toolpath Axis and Normal Curves

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10, Toolpath

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Inconsistant meaning for Axis and Normal
Problem Description:

In the cutter location trajectory, the associated “tool_axis” bounded curve is to be interpreted as a series of IJK values indicating the tool orientation.  In the cutter contact trajectory, the very same “tool_axis” curve is supposed to be interpreted as a series of yaw and pitch angles, in degrees. This is confusing, inconsistent and unnecessary.
Also, the interpretation of the surface normal curve in cutter location trajectory is not clearly stated to be IJK
Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and DIS ballot comment

Proposed Solution (Optional):

Redefine the cutter contact trajectory “tool_axis” curve to use IJK instead.  Clarify surface normal.
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.8 SEDS on Toolpath Origin

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10, Machining_workingstep

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Reusing toolpaths in different locations
Problem Description:

Some sort of placement is needed in order to reuse all toolpaths from an operation in a different location.  ISO 14649 has some verbiage about locating toolpaths using origin from different features, but this does not appear workable in practice because features may come from from upstream with origins that were convenient for the designer, as well as the different axis2placement conventions between 14649 and AIM.  Also, you may get unintuitive results if you start with a plain toolpath file (with toolpath features) and annotate with meaningful features later on.   This can result in an unexpected (and probably dangerous) movement of the toolpaths.
Rather than overload the meaning of the feature placement, provide a separate placement specific to the toolpaths, as an optional attribute on machining workingstep (which also associates operation and feature)
Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and DIS ballot comment

Proposed Solution (Optional):

Add a toolpath_orientation attribute to machining_workingstep as described below:

ENTITY machining_workingstep
(* m0 *)

SUBTYPE OF (workingstep);

[ other atts omitted ]
toolpath_orientation: 
OPTIONAL axis2_placement_3d; -- ADDED BY 10303-238

END_ENTITY;
The toolpath_orientation specifies the placement of the set of toolpaths given by the its_operation its_toolpath parameter.  The toolpath_orientation need not be specified for a particular Machining_workingstep.  If the toolpath_orientation is not specified, the toolpaths shall assume an origin of (0,0,0) and axis directions X=(1,0,0) Y=(0,1,0) and Z=(0,0,1). 
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.9 SEDS on Extended NC Function

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Extended NC Function

Problem Description:

It is critical that there is a method to pass commands for machine functions that are not directly supported by any of the published ISO 14649 parts.  For example, none of the general or technology-specific parts support the notion of active clamping (where clamps temporarily retract as the tool approaches and then return to place once it passes), yet this is often used on long parts such as aerospace ribs.  Future editions may add this or other capabilities, but there will always be some things that are not covered. It is unreasonable to expect an organization to wait for future editions before utilizing existing machine functionality.  An extended_nc_function concept is needed to accommodate such uses and permit deployment of STEP-NC into current applications where such things exist.

Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and DIS ballot comment

Proposed Solution (Optional):

Add Extended_NC_function as described below:

ENTITY extended_nc_function

  SUBTYPE OF (nc_function);

  description:               text;

END_ENTITY;

An Extended_NC_function is a type of NC_function which specifies a manufacturing or handling operation which does not involve the interpolation of axes and for which no other more specific type of NC_function exists.   This shall not be used if equivalent machine behavior can be achieved using other capabilities of this part of ISO 10303.

description

The description specifies a string value which identifies the function.

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.10 SEDS on PDM

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: PDM information
Problem Description:

The definition of project in ISO 14649-10 references the "approval" integrated resource entity from ISO 10303-41.  During the AP-238 NWI/CD ballot, there were observations that this reference does not completely define the information requirements for approvals.  To clarify things, ISO 14649 should consider adopting the information requirements for approvals defined by the ISO 10303-1012 approval module.  Similarly, the ISO 10303-1015 module handles information requirements for security clearances.

Furthermore, testing indicated the need for additional PDM information.  As originally defined the ARM, the workpiece has no PDM fields, but during testing workpiece data was regularly encountered from upstream AP-203/214/224 files with associated person, organization, date, time, approval data, revision information, and structure but without an ARM path from workpiece, applications can not take advantage of it.

In addition, an optional “last modified” timestamp is needed for the project, workpieces, executables, operations, and toolpaths. 

Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and NWI/CD/DIS ballot comments

Proposed Solution (Optional):

Add the following underlined PDM attributes to the workpiece definition:

ENTITY workpiece;
(* m1 *)

its_id:                  identifier;

its_material:            OPTIONAL material;

global_tolerance:        OPTIONAL length_measure;

its_rawpiece:            OPTIONAL workpiece;

its_geometry:            OPTIONAL advanced_brep_shape_representation;

its_bounding_geometry:   OPTIONAL bounding_geometry_select;

clamping_positions:       SET [0:?] OF cartesian_point;

-- Additional Fields for PDM information
its_approvals:          SET [0:?] OF approval;

its_categories:         SET [0:?] OF STRING;

its_components:         SET [0:?] OF workpiece_assembly_component;

its_datestamps:         SET [0:?] OF assigned_date;

its_orgs:               SET [0:?] OF assigned_organization;

its_people:             SET [0:?] OF assigned_person;

its_related_geometry:   SET [0:?] OF shape_representation;

its_timestamps:         SET [0:?] OF assigned_time;

product_approvals:      SET [0:?] OF approval;

product_datestamps:     SET [0:?] OF assigned_date;

product_orgs:           SET [0:?] OF assigned_organization;

product_people:         SET [0:?] OF assigned_person;

product_timestamps:     SET [0:?] OF assigned_time;

revision_approvals:     SET [0:?] OF approval;

revision_datestamps:    SET [0:?] OF assigned_date;

revision_id:            OPTIONAL identifier;

revision_orgs:          SET [0:?] OF assigned_organization;

revision_people:        SET [0:?] OF assigned_person;

revision_timestamps:    SET [0:?] OF assigned_time;
END_ENTITY;

The following associate some value with a role.  The base values are given as STRING type, but if the reference to the P41 entity exists (person_and_organization, organization, date, or date_and_time, respectively) they could be used instead.

-- for person_and_organization_assignments

ENTITY assigned_person;


person_and_organization_value: STRING;


role: STRING;

END_ENTITY;

-- for organization_assignments

ENTITY assigned_organization;


organization_value: STRING; 


role: STRING;

END_ENTITY;

-- for date_assignments

ENTITY assigned_date;


date_value : STRING;


role: STRING;

END_ENTITY;

-- for date_and_time_assignments

ENTITY assigned_time;


date_and_time_value : STRING;


role: STRING;

END_ENTITY;
ENTITY workpiece_assembly_component;

component: workpiece;

originating_orientation: placement;

resulting_orientation: placement;

reference_designator: STRING;

END_ENTITY;

For the remainder, add the EXPRESS definitions for the ARM application objects shown below.  Note that the approval assignment is handled by the link from project, so a separate approval assignment application object is not needed.

(* ************************************************************ *)

(* ************************************************************ *)

(* PRODUCT DATA MANAGEMENT DEFINITIONS



*)

(*







*)

(* These definitions are based on Modules 1012 and 1015 as 
*)

(* well timestamp information specific to this part.
 
*)

(*







*)

(* ************************************************************ *)

(* ************************************************************ *)

TYPE last_modified_timestamp_item = SELECT (


Executable, 


Operation, 


Project, 


Toolpath,


Workpiece 


);

END_TYPE;

ENTITY Last_modified_timestamp;

  date_and_time_value : STRING;

  items 
: SET [1:?] OF last_modified_timestamp_item;

END_ENTITY;

(* Based on Module 1012 *)

ENTITY Approval;

  status : Approval_status;

  purpose : STRING;

  planned_date : OPTIONAL STRING;

  actual_date :  OPTIONAL STRING;

END_ENTITY;

ENTITY Approval_relationship;

  relation_type : STRING;

  relating_approval : Approval;

  related_approval : Approval;

  description : OPTIONAL STRING;

END_ENTITY;

ENTITY Approval_status;

  status_name : STRING;

END_ENTITY;

ENTITY Approving_person_organization;

  person_organization : STRING;

  approval_date : OPTIONAL STRING;

  authorized_approval : Approval;

  role : OPTIONAL STRING;

END_ENTITY;

(* Based on Module 1015 *)

TYPE security_classification_item = SELECT (


Executable, 


Operation, 


Project, 


Toolpath,


Workpiece 


);

END_TYPE;

ENTITY Security_classification;

  classification_level
: STRING;

  description 

: STRING;

END_ENTITY;

ENTITY Security_classification_assignment;

  classification : Security_classification;

  items 
 : SET [1:?] OF security_classification_item;

END_ENTITY;

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.11 SEDS on AP224/240 General Properties

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: AP224/240 General Properties
Problem Description:

An AP238 DIS ballot comment from Japan requested the addition of the AP224/240 general property mechanism.   These definitions can be added to 14649-10 as described below.
Conditions Under Which the Issue Was Discovered: 


AP-238 DIS ballot comments

Proposed Solution (Optional):

The following ARM definitions cover the general property elements from AP224 and AP240.  The definitions have been modified slightly to clarify “Property” (now called General_property) and the link to workpiece or shape elements. The property_parameter definition is already in the model
(* ************************************************************ *)

(* Part Properties

                                *)

(* ************************************************************ *)

TYPE general_property_item = SELECT (


shape_aspect,


Workpiece 


);

END_TYPE;

ENTITY general_property
-- ADDED BY 10303-238

  ABSTRACT SUPERTYPE;

  description:

label;

  owner:
   
general_property_item;

  related_properties:
SET [0:?] OF general_property;

  specifications:
SET [0:?] OF specification;

END_ENTITY;

ENTITY part_property

-- ADDED BY 10303-238

  SUBTYPE OF (general_property);

  part_characteristics: 
SET [0:?] OF property_parameter;

END_ENTITY;

ENTITY surface_property

-- ADDED BY 10303-238

  SUBTYPE OF (general_property);

  is_surface_finish:

BOOLEAN;

  surface_characteristics:
SET [0:?] OF property_parameter;

END_ENTITY;

ENTITY process_property
 
-- ADDED BY 10303-238

  SUBTYPE OF (general_property);

  process_name:


label;

  process_characteristics:
SET [0:?] OF property_parameter;

END_ENTITY;

ENTITY material_property 
-- ADDED BY 10303-238

  SUBTYPE OF (general_property);

  material_characteristics: 
SET [0:?] OF property_parameter;

  material_hardness: 

SET [0:?] OF hardness;

END_ENTITY;

ENTITY hardness; -- ADDED BY 10303-238

  scale:
label;

  nominal:
value_with_unit;

  high_value:
OPTIONAL value_with_unit;

  low_value:
OPTIONAL value_with_unit;

END_ENTITY;

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.12 SEDS on Transition Features

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Transition Feature Definitions

Problem Description:

In the ISO 10303 application protocols, chamfers and edge rounds are defined as a relationship between two sets of geometric elements on the boundary representation of the workpiece.  Each transition feature has a first_face_shape and a second_face_shape parameter.  Each contains a set of face_surface or oriented_face instances taken from the brep description of the workpiece shape.  In addition, several characteristic parameters are associated with each feature type.  Chamfers have an offset and face angle, while edge rounds have two offsets and a radius to describe the transition surface.

ISO 14649 calls out the same characteristic parameters, but defines chamfers and edge rounds as a relationship between two features.  Each transition feature has a first_feature and a second_feature parameter referring to the features on either side of the transition. Defining a transition features as a relationship between two features is useful when brep geometry is not present, but support for the ISO 10303 face shape method should be added as well.

As part of the preparation of AP-238, changes were made to AIC 522 to permit the use of the feature relationship method, so adding the face shape method to ISO 14649 will allow either method to be used across both sets of standards.

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

Extend the Transition_feature, Chamfer, and Edge_round application objects to support the use of both approaches.  

· On Transition feature, the first_feature/second_feature attributes must be made optional.  

· On Chamfer, add optional chamfer_face, first_face_shape and second_face_shape attributes.  

· On Edge round, add optional edge_round_face, first_face_shape and second_face_shape attributes.  

The face attributes should be defined as a set of face instances (face_surfaces or oriented_faces)   In the 10303 parts, an ARM concept called face_shape_representation is used to convey this.

ENTITY transition_feature 
(* m1 *)

ABSTRACT SUPERTYPE OF (ONEOF(chamfer, edge_round))

SUBTYPE OF (manufacturing_feature);

first_feature:              OPTIONAL machining_feature; -- CHANGED

second_feature:             OPTIONAL machining_feature; -- CHANGED

END_ENTITY;

ENTITY chamfer 
(* m1 *)

SUBTYPE OF (transition_feature);

angle_to_plane:             plane_angle_measure;

first_offset_amount:        toleranced_length_measure;

chamfer_face: 
OPTIONAL SET [1:?] OF face; -- ADDED

first_face_shape: 
OPTIONAL SET [1:?] OF face; -- ADDED

second_face_shape:
OPTIONAL SET [1:?] OF face; -- ADDED

END_ENTITY;

ENTITY edge_round 
(* m1 *)

SUBTYPE OF (transition_feature);

radius:                     toleranced_length_measure;

first_offset_amount:        OPTIONAL toleranced_length_measure;

second_offset_amount:       OPTIONAL toleranced_length_measure;

edge_round_face: 
OPTIONAL SET [1:?] OF face; -- ADDED 

first_face_shape: 
OPTIONAL SET [1:?] OF face; -- ADDED 

second_face_shape: 
OPTIONAL SET [1:?] OF face; -- ADDED 

END_ENTITY; 

Since all of these attributes are now optional, a rule must be added for chamfer and edge round indicating that at least one set of attributes must have values.  

For Chamfer:

(EXISTS(first_feature) AND EXISTS(second_feature))  OR

(EXISTS(chamfer_face) AND

 EXISTS(first_face_shape) AND

 EXISTS(second_face_shape)) 

And for Edge_round:

(EXISTS(first_feature) AND EXISTS(second_feature))  OR

(EXISTS(edge_round_face) AND

 EXISTS(first_face_shape) AND

 EXISTS(second_face_shape)) 

[image: image2.wmf]
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.13 SEDS on Planar Face

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Planar Face

Problem Description:

In the ISO 10303 application protocols, a planar face is represented by a linear profile swept along a linear path to form the plane that results after material has been removed.  The origin of the feature lies on the plane.  The depth of material removed is given by the removal_depth length parameter associated with the feature and the removal_direction vector defines the surface normal of the plane.  

In ISO 14649, the feature has no removal_direction or removal_depth parameters.  Instead, the placement of the feature is currently defined to lie at the top of the material to be removed.  One must then geometrically evaluate the distance between this placement and the depth surface to determine the depth of material.  This presents a harmonization problem and requires geometric calculations where simpler ones are preferrable.

[image: image3.wmf]
ISO 10303 Planar Face Representation

[image: image4.wmf]
Differences between 10303 and 14649 conventions

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

At minimum, add the removal_depth and removal_direction attributes to the planar_face application object as shown below

ENTITY planar_face  
(* m1 *)

SUBTYPE OF (machining_feature);

course_of_travel:      linear_path; 

removal_boundary:      linear_profile; 

face_boundary:         OPTIONAL closed_profile;

its_boss:                   SET [0:?] OF boss;

removal_depth:  
length_measure;
-- ADD

removal_direction: 
direction;

-- ADD

Preferrably, also change the feature origin convention to match the ISO 10303 usage, with the origin of the feature on the plane, removal_direction aligned with the Z axis, removal_boundary extending along the X axis, and course_of_travel along the Y axis.

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.14 SEDS on Pocket

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Pocket

Problem Description:

In the ISO 10303 application protocols, a pocket is represented by a profile swept along a linear path.  Material is removed on the inside of the profile.  The length of the travel path is the depth of the pocket.  A direction vector is part of the linear path and defines the direction that the profile is swept.  This is aligned along the Z axis of the feature placement.  The profile lies in the XY plane along with the feature placement at the bottom of the pocket.

In ISO 14649, the pocket definitions have a profile but not a path attribute.  In order to convey depth, the placement of the feature is assumed to be at the top of the feature with Z pointed away from the material.  To determine the depth of the pocket, one must geometrically evaluate the distance in the negative Z direction between this placement and the depth surface.  This presents a harmonization problem and requires geometric calculations where simpler ones are preferrable.

[image: image5.wmf]
ISO 10303 Pocket Representation (bottom at origin)
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ISO 10303 Pocket Representation (bottom at path end)
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Differences between 10303 and 14649 conventions

ISO 10303 pockets also have a length parameter called base_radius that describe a filet between the top of the pocket and the surrounding part face.  This is not present in the ISO 14649 descriptions.  The name base_radius could be confused with the other radii of a pocket, so a name of top_fillet_radius should be used for this.
Also the ISO 10303 application protocols have a parameter that controls where the bottom is in relation to the feature placement.  In AP 224 this parameter is known as start_or_end and is located on the Pocket_bottom_condition application object.   However, in the integrated representation, this value is represented by the feature component relationship that ties a pocket bottom to a particular pocket.  This parameter is more appropriate on Pocket to allow different values for different pockets which may share the same pocket bottom instance.

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

At minimum, add the course_of_travel and top_fillet_radius attributes to the pocket application object as shown below.
Also add bottom_at_path_end attribute defined as below:
“The bottom_at_path_end specifies the location of the bottom_condition. The bottom_at_path_end shall have a value of TRUE if the bottom_condition is positioned at the end of the the course_of_travel path, and a value of FALSE if it is at the origin of course_of_travel path.”
ENTITY pocket 
(* m1 *)

ABSTRACT SUPERTYPE OF (ONEOF(closed_pocket, open_pocket))

SUBTYPE OF (machining_feature);

its_boss:                   SET [0:?] OF boss;

slope:                      OPTIONAL plane_angle_measure;

bottom_condition:           pocket_bottom_condition;

planar_radius:
     OPTIONAL toleranced_length_measure;

orthogonal_radius:          OPTIONAL toleranced_length_measure;

bottom_at_path_end:      OPTIONAL BOOLEAN; 
-- ADD
course_of_travel:  
linear_path;
-- ADD

top_fillet_radius:
     OPTIONAL toleranced_length_measure; -- ADD

END_ENTITY;

Preferably, also change the feature origin convention to match the ISO 10303 usage, with the origin of the feature at the bottom of the pocket as shown above.

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.15 SEDS on Round Hole

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Round Hole

Problem Description:

In the ISO 10303 application protocols, a round hole is represented by a closed circular profile swept along a linear path.  Material is removed on the inside of the profile.  The diameter of the hole is an attribute of the profile.  The length of the travel path is the depth of the hole.  A direction vector is part of the linear path and defines the direction that the profile is swept.  This is aligned along the Z axis of the feature placement.  The profile lies in the XY plane along with the feature placement at the bottom of the hole.  

In ISO 14649, the hole definitions do not have either profile or path attributes.  In order to convey depth, the placement of the feature is assumed to be at the top of the feature with Z pointed away from the material.  To determine the depth of the hole, one must geometrically evaluate the distance in the negative Z direction between this placement and the depth surface.  This presents a harmonization problem and requires geometric calculations where simpler ones are preferrable.
Also the ISO 10303 application protocols, have a parameter that controls where the bottom is in relation to the feature placement.  In AP 224 this parameter is known as start_or_end and is located on the Blind_bottom_condition application object.   However, in the integrated representation, this value is represented by the feature component relationship that ties a hole bottom to a particular hole.  This parameter is more appropriate on Round_hole to allow different values for different holes which may share the same hole bottom instance.
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ISO 10303 Round Hole Representation (bottom at origin)
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ISO 10303 Round Hole Representation(bottom at path end)
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Differences between 10303 and 14649 conventions

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

At minimum, add the course_of_travel attribute to the round_hole application object as shown below.   Preferrably, also replace the diameter attribute with a removal_boundary circular closed profile attribute and change the feature origin convention to match the ISO 10303 usage, with the origin of the feature at the bottom of the hole as shown above.

Also add bottom_at_path_end attribute defined as below:
“The bottom_at_path_end specifies the location of the bottom_condition. The bottom_at_path_end shall have a value of TRUE if the bottom_condition is positioned at the end of the the course_of_travel path, and a value of FALSE if it is at the origin of course_of_travel path.  This attribute shall only be specified if the hole bottom is of type Blind_bottom_condition.”
ENTITY round_hole

  SUBTYPE OF (machining_feature);

-- REMOVE THIS diameter:  toleranced_length_measure;

  removal_boundary:       circular_closed_profile;
-- ADD

  change_in_diameter:   OPTIONAL taper_select;

  bottom_condition:     hole_bottom_condition;

  bottom_at_path_end:   OPTIONAL BOOLEAN; 
-- ADD

  course_of_travel:     linear_path;    
-- ADD

WHERE

  WR1:  EXISTS (bottom_at_path_end) OR 


NOT ('BLIND_BOTTOM_CONDITION' in TYPEOF(bottom_condition));

END_ENTITY; 
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.16 SEDS on Slot

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Slot Feature

Problem Description:

In the ISO 10303 application protocols, a slot feature is represented by an open profile swept along a travel path.  Material is removed on the inside of the swept profile.  The depth of the open profile gives the depth of the slot feature.  The feature placement is at the bottom of the feature with the Z axis pointing along the travel path.  

A direction vector is part of the travel path and defines the direction that the profile is swept.  This shall be aligned along the Z axis of the feature placement.  The profile lies in the XY plane of the feature placement with the profile origin aligned with feature placement at the bottom of the slot feature.

In ISO 14649, the slot definition has a profile and path, but uses a different convention for the location and orientation of the feature placement.  The placement is defined at the top of the material with the Z axis pointing up and the travel path is defined to extend along the Y axis, which results in a location at the other end of the travel path from the ISO 10303 usage.  To determine the depth of the slot, one must geometrically evaluate the distance in the negative Z direction between this placement and the depth surface.  This presents a harmonization problem and requires geometric calculations where simpler ones are preferrable.
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ISO 10303 Slot Representation
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Differences between 10303 and 14649 conventions

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

Change the feature origin convention to match the ISO 10303 usage, with the origin of the feature at the origins of the profile and course of travel, with the profile in the XY plane and the course of travel along Z as shown above.

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.17 SEDS on General outside profile and shape profile

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue:

Related Issues:

Summary/Abstract/Keywords: General outside profile and shape profile

Problem Description:

In the ISO 10303 application protocols, an outside or shape profile is represented by a profile swept along a linear path.  Material is removed on the outside of the profile.  The length of the travel path is the depth of the pocket.  A direction vector is part of the linear path and defines the direction that the profile is swept.  This is aligned along the Z axis of the feature placement.  The profile lies in the XY plane along with the feature placement at the bottom of the profile.

In ISO 14649, the profile definitions have matching attributes, but in order to convey depth, the placement of the feature is assumed to be at the top of the feature with Z pointed away from the material.  To determine the depth of the pocket, one must geometrically evaluate the distance in the negative Z direction between this placement and the depth surface.  There are two problems with this approach.  First, the depth information is duplicated in the length of the linear path and the location of the depth surface.  A mismatch between them would introduce a logical paradox.  Secondly, the choice of a different feature origin creates a harmonization problem and requires geometric calculations where simpler ones are preferrable.
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Differences between 10303 and 14649 conventions (General_outside_profile)
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Differences between 10303 and 14649 conventions (Shape_profile)
Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

Change the feature origin convention to match the ISO 10303 usage, with the origin of the feature at the bottom of the profile as shown above.

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.18 SEDS on Step

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Step Feature

Problem Description:

In the ISO 10303 application protocols, a step feature is represented by a vee profile swept along a linear path.  Material is removed on the inside of the vee profile.  The length of one arm of the vee profile gives the depth of the step feature.  The length of the other arm gives the width of the step feature.  The feature placement is at the point of the vee profile with the Z axis pointing along the travel path. 

In ISO 14649, the step definition has a profile and path, but uses a different convention for the location and orientation of the feature placement.  The placement is defined at the top of the material with the Z axis pointing up and the travel path is defined to extend along the Y axis, which results in a location at the other end of the travel path from the ISO 10303 usage. To determine the depth of the step, one must geometrically evaluate the distance in the negative Z direction between this placement and the depth surface.  This presents a harmonization problem and requires geometric calculations where simpler ones are preferrable.

[image: image15.wmf]
Differences between 10303 and 14649 conventions

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

Change the feature origin convention to match the ISO 10303 usage, with the origin of the feature at the origins of the vee profile and course of travel, with the profile in the XY plane and the course of travel along Z as shown above.

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.19 SEDS on Machining_feature

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue:

Related Issues:

Summary/Abstract/Keywords: Machining_feature

Problem Description:

To describe feature depth, the ISO 10303 APs use a parameter of the profile or path.  The exact parameter varies by feature type but is often the length of the sweep path.  Places in the ISO 14649 documents where the definitions do not match this are documented in other SEDS.  The use of a geometric surface to define the depth creates a harmonization problem and requires geometric calculations where simpler ones are preferrable.

The depth surface attribute as currently defined on Machining_feature corresponds to the AP-224 maximum_feature_limit attribute on multi_axis_feature.  (multi_axis_feature is the AP-224 equivalent of two5D_manufacturing_features and regions)

The maximum_feature_limit is an optional attribute that specifies a planar limitation for a feature. No portion of the feature shall exist beyond this planar definition. The normal to the plane shall be in the direction away from the Machining_feature (up, out of the material)

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

If it is important to have a common depth attribute on Machining_feature, it should be declared as a derived attribute of type length_measure that retrieves the appropriate profile or path parameter depending on the feature subtype.  For most features this will be the length of the course_of_travel linear path, but for Slots and Steps, the value will be taken from the profile.

Another option is to declare a placeholder derived attribute in the supertype and then redeclare the derived attrubute in each specific type of feature.  In any case, the depth should be a derived attribute to avoid duplication of information already present in the profile and path data.

If it is also a geometry-based limit on the feature, then, the attribute currently named "depth" should be changed to an optional attribute called maximum_feature_limit and defined as outlined above.

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.20 SEDS on Round U, Square U, and Vee Profiles

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: round_u_profile, square_u_profile, vee_profile

Problem Description:

As originally defined in ISO 14649, the round_u_profile, square_u_profile and vee_profile application objects are infinite in extent.  Additional depth parameters are present in the AIC522e2 definitions which permit the actual extent of the profiles to be described.  In addition to general harmonization, these parameters are needed to convert between the feature origin conventions documented in other SEDS on slot and step.
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Round U Parameters
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Square U Parameters
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Vee Parameters

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

Add the depth and side length attributes to the profiles as shown below.

ENTITY square_u_profile 
(* m1 *)

SUBTYPE OF (open_profile);

width:                      toleranced_length_measure;

first_radius:               toleranced_length_measure;

first_angle:                plane_angle_measure;

second_radius:              toleranced_length_measure;

second_angle:               plane_angle_measure;

depth:                      toleranced_length_measure;
-- ADD

END_ENTITY;

ENTITY rounded_u_profile  
(* m1 *)

SUBTYPE OF (open_profile);

width:                      toleranced_length_measure;

depth:                      toleranced_length_measure;
-- ADD

END_ENTITY;

ENTITY vee_profile  
(* m1 *)

SUBTYPE OF (open_profile);

profile_radius:             toleranced_length_measure;

profile_angle:              plane_angle_measure;

tilt_angle:                 plane_angle_measure;

first_side_length:          toleranced_length_measure;
-- ADD

second_side_length:         toleranced_length_measure;
-- ADD

END_ENTITY;

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.21 SEDS on General Open/Closed Profiles, General Path

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01

Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: general_profile, general_closed_profile, general_path

Problem Description:

As defined in 14649-10, general_profile., general_closed_profile, and general_path only permit bounded_curves to be used. The definitions in ISO 10303-224 and other ISO 10303 parts permit the use of bounded_curve, edge_curve, or path to describe general profile and travel path shapes.   These additional types are used in existing AP-224 data sets to describe travel paths and profiles using edge and path elements which are already present in the advanced brep shape of a workpiece.

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

Relax the its_profile, closed_profile_shape, and swept_path attributes as shown below.

TYPE path_shape_item = SELECT (bounded_curve, edge_curve, path);

END_TYPE;

ENTITY general_profile  
(* m1 *)

SUBTYPE OF (open_profile);

--its_profile:                bounded_curve;

its_profile:                path_shape_item; -- RELAXED 

END_ENTITY;
ENTITY general_closed_profile
(* m1 *)  

SUBTYPE OF(closed_profile);

--closed_profile_shape:  bounded_curve;

closed_profile_shape:  path_shape_item; -- RELAXED
END_ENTITY;
ENTITY general_path
(* m1 *)

SUBTYPE OF(travel_path);

--swept_path:            bounded_curve;

swept_path:            path_shape_item; -- RELAXED
END_ENTITY;
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.22 SEDS on Manufacturing_feature

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Manufacturing_feature explicit representation

Problem Description:

In both ISO 10303 and ISO 14649, feature shape is described implicitly using characteristic parameters like depth, width, etc.  ISO 10303 can also provide an additional explicit description feature shape based on geometric entities such as brep faces.  This is useful for visualization and associating the feature with the workpiece geometry, but is not currently supported by ISO 14649.

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

Add an attribute called explicit_representation to Manufacturing_feature to support the explicit representation approach.  This should be a set of face elements as shown below:

ENTITY manufacturing_feature
(* m1 *)

ABSTRACT SUPERTYPE OF (ONEOF(region, two5D_manufacturing_feature, transition_feature));

its_id:             identifier;

its_workpiece:      workpiece;

its_operations:     SET [0:?] OF machining_operation;

explicit_representation : OPTIONAL SET [1:?] OF face; -- ADD

END_ENTITY;

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.23 SEDS on Boss

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Boss

Problem Description:

In the ISO 10303 application protocols, a boss is represented by a profile swept along a linear path.  Material is not removed on the inside of the profile.  The length of the travel path is the height of the boss.  A direction vector is part of the linear path and defines the direction that the profile is swept.

In ISO 14649, the boss definitions have a profile but not a path attribute.  There is no way to convey the height of a boss.  This presents a harmonization problem 

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

Add the boss_height attribute to the boss application object as shown below.

ENTITY boss 
(* m1 *)

SUBTYPE OF(machining_feature);

its_boundary:

closed_profile;

slope:


OPTIONAL plane_angle_measure;

boss_height:

linear_path;
-- ADD

END_ENTITY;
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.24 SEDS on Compound Feature

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01

Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Compound Feature

Problem Description:

The AP224 feature_description and feature_name parameters are missing from compound feature.  This presents a harmonization problem. These are needed for traceability when using feature data sets that originate from AP224.

Conditions Under Which the Issue Was Discovered: 


AP-238 harmonization with other ISO 10303 parts

Proposed Solution (Optional):

Add the attributes to the compound_feature application object as shown below.

ENTITY compound_feature 
(* m1 *)

SUPERTYPE OF (ONEOF(counterbore_hole, countersunk_hole))

SUBTYPE OF (two5D_manufacturing_feature);

 elements: SET [2:?] OF compound_feature_select;

feature_description: 
OPTIONAL text; -- ADDED 

feature_name: 

label;         -- ADDED 

WHERE

WR1: SIZEOF(QUERY(e <* elements | SIZEOF(e\manufacturing_feature.its_operations) <> 0)) = 0;

END_ENTITY; 
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.25 SEDS on Machine Tool Characteristics
Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10
Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Machine Tool Characteristics
Problem Description:

STEP-NC files should include minimum machine tool characteristics required by the program, such as number of axes, spindle horsepower and axes ranges of travel. This will allow the CNC to easily flag programs that cannot be machined. Otherwise, the CNC will have to perform a costly analysis of the complete program. The requirements should not accompany a file, but should be part of the file, since it will be difficult to ensure that a collection of files will always be conveyed together. 

ASME draft standard B5.59-2 describes the required information and is a candidate reference. This standard is expected to go to ISO for full international standardization.

Conditions Under Which the Issue Was Discovered: 


AP-238 testing
Proposed Solution (Optional):

Add the definitions below, then track progress of ASME B5.59-2 and enhance when that becomes available.  Add a new attribute to workplan for minimum machine requirements that refers to a machine_parameters type.

ENTITY workplan
(* m0 *)

SUBTYPE OF (program_structure);

its_elements: LIST[0:?] OF executable;

its_channel:                OPTIONAL channel;

its_setup:                  OPTIONAL setup;

its_effect:                 OPTIONAL in_process_geometry;

its_minimum_machine_params: OPTIONAL machine_parameters; -- ADDED BY 10303-238

WHERE

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

END_ENTITY;

ENTITY machine_parameters;
-- ADDED BY 10303-238

  feedrate:

OPTIONAL speed_measure;

  spindle_speed:
OPTIONAL rot_speed_measure;

  spindle_power:
OPTIONAL value_with_unit;

  number_of_control_axis:
OPTIONAL INTEGER;

  number_of_simultaneous_axis:
OPTIONAL INTEGER;

  positioning_accuracy:
OPTIONAL length_measure;

  table_indexing:
OPTIONAL BOOLEAN;

  table_length:

OPTIONAL length_measure;

  table_width:

OPTIONAL length_measure;

  axis_travel: 

SET [0:?] OF machine_axis_travel;

  work_volume_length:
OPTIONAL length_measure;

  work_volume_width:
OPTIONAL length_measure;

  work_volume_height:
OPTIONAL length_measure;

WHERE

    WR1: (0 = SIZEOF(axis_travel)) OR

 
 ((NOT EXISTS (work_volume_length)) AND

 
  (NOT EXISTS (work_volume_width)) AND

 
  (NOT EXISTS (work_volume_length)));

END_ENTITY;

ENTITY machine_axis_travel; 
-- ADDED BY 10303-238

  axis_identifier: 
STRING;

  travel_distance:
value_with_unit;

END_ENTITY;

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.26 SEDS on Alternate Shape Representations

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Shape Representations

Problem Description:

As originally defined, the geometric shape description for Workpieces (both raw and final) and in-process geometry are limited to Advanced B-rep shapes.  This is useful, but there are other types of shape description that are also commonly used by the upstream design APs where the workpiece description originates.

These fields should be relaxed to either just the shape_representation supertype, or a select of the various AICs listed below.

This relaxation allows the use of shape representation types supported by other APs.   In particular, the integrated representation allows the use of shapes described by AIC 501 (edge-based wireframe), AIC 502 (shell-based wireframe), AIC 507 (geometrically-bounded surfaces), AIC 508 (non-manifold surfaces), AIC 509 (manifold surfaces), AIC 510 (geometrically-bounded wireframe), and AIC 512 (faceted brep), as well as the original AIC 514 (advanced brep) descriptions.

· AIC 501 edge_based_wireframe_shape_representation

· AIC 502 shell_based_wireframe_shape_representation

· AIC 507 geometrically_bounded_surface_shape_representation

· AIC 508 non_manifold_surface_shape_representation 

· AIC 509 manifold_surface_shape_representation

· AIC 510 geometrically_bounded_wireframe_shape_representation

· AIC 512 faceted_brep_shape_representation

· AIC 514 advanced_brep_shape_representation
Conditions Under Which the Issue Was Discovered: 


AP-238 testing and harmonization with other ISO 10303 parts

Proposed Solution (Optional):

Update the definitions as shown below.

ENTITY workpiece;
(* m1 *)
[ other fields omitted ]
its_geometry:    OPTIONAL shape_representation;  -- RELAXED 

its_bounding_geometry:   OPTIONAL bounding_geometry_select;

TYPE bounding_geometry_select = SELECT (


block, right_circular_cylinder,
(* m1 *)

 
advanced_brep_shape_representation,


edge_based_wireframe_shape_representation,
-- ADDED 


faceted_brep_shape_representation,

-- ADDED 


geometrically_bounded_surface_shape_representation, -- ADDED 


geometrically_bounded_wireframe_shape_representation, -- ADDED 


manifold_surface_shape_representation,

-- ADDED 


non_manifold_surface_shape_representation,
-- ADDED 


shell_based_wireframe_shape_representation
-- ADDED 

);

END_TYPE;
ENTITY in_process_geometry; 
(* m1 *)

as_is:                   OPTIONAL shape_representation; -- RELAXED
to_be:                   OPTIONAL shape_representation; -- RELAXED
removal:                 OPTIONAL shape_representation; -- RELAXED
WHERE

WR1: EXISTS (as_is) OR EXISTS (to_be) OR EXISTS (removal);

END_ENTITY;

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

3.27 SEDS on Tool Requirements to Actual Tool

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01

Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-10
Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Tool Usage
Problem Description:

As one goes from higher level process descriptions (workingsteps, features) down to lower level process descriptions (toolpaths), the tool requirements associated with an operation must become more and more specific.  At some point, we may want to call out a specific tool position, carousel, tool CAD shape or PLIB library.  

As long as generative programming is supported, the complete tool volume must be available to support collision detection.   The parameters defined by P111 do not define the complete volume of a milling tool assembly from gage line to tip, but the explicit CAD shape of the tool would be sufficient.
Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and DIS ballot comment

Proposed Solution (Optional):

The AP-238 DIS contained a tool_holder_profile concept which was dropped in favor of the tool_usage concept below, which was adapted from AP-240.

To support Tool_usage, add an its_usage field to machining_tool.  This transitions from requirements to actual tool with tool position and product information, including explicit CAD shape of the tool.  Support for PLIB reference can be added as well, which should cover integration with ISO 13399 tool descriptions..

ENTITY machining_tool 
(* m0 *)

ABSTRACT SUPERTYPE;

  its_id: 

label;

  its_usage:      
OPTIONAL tool_usage;        -- ADDED
END_ENTITY; 
ENTITY tool_usage;  -- ADDED
  its_id:         
label;

  its_position:   
OPTIONAL identifier;

  its_carousel:   
OPTIONAL identifier;

  its_product:    
OPTIONAL workpiece;

  its_library_reference: OPTIONAL externally_defined_representation;

END_ENTITY; 

To support PLIB reference, the following definitions are needed.  Definitions can be found in the ARMs of AP224e3, AP238, or AP240.

ENTITY Externally_defined_representation;

  location:
OPTIONAL cartesian_point;

  placement:
OPTIONAL Axis_placement;

  identified_by:   Library_part_assignment;

END_ENTITY;

ENTITY Library_part_assignment;

  definitional_class_bsu:   Class_BSU;

  definitional_property_value_pairs:   


SET OF [0:?] Library_property_value;

END_ENTITY;

-- was Property_value

ENTITY Library_property_value;

  property_bsu:  Property_BSU;

  value_amount:  measure_value;

END_ENTITY;

ENTITY BSU;

  code: 
label;

END_ENTITY;

ENTITY Class_BSU

  SUBTYPE OF (BSU);

  defined_by:   Supplier_BSU;

  version: 
label;

END_ENTITY;

ENTITY Property_BSU

  SUBTYPE OF (BSU);

  name_scope:   Class_BSU;

  version: 
label;

END_ENTITY;

ENTITY Supplier_BSU

  SUBTYPE OF (BSU);

END_ENTITY;
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

4 SEDS on ISO 14649-11

4.1 SEDS on Flank Milling

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-11

Other Parts Affected by the Issue: ISO 14649-10 (for features)

Related Issues:

Summary/Abstract/Keywords: 5-Axis Flank Milling

Problem Description:

Consider adding a 5-axis flank milling operation to the second edition of ISO 14649-11.  This was suggested as a ballot comment on AP-238 and in a paper by Derigent William, Harik Ramy, Lombard Muriel, Ris Gabriel at Centre de Recherche en Automatique de Nancy (cran.uhp-nancy.fr).

More discussion is needed on the parameters to enable generative machining of a flank milling operation.  Discussion of the suggested addition of a flank milling feature noted that the current set of features are process free and a number of these could be produced using a flank milling technique.  However, this comment may indicate the need for some type of  ruled-surface feature (which should be coordinated with SC4)

Conditions Under Which the Issue Was Discovered: 


AP-238 DIS Ballot comment

Proposed Solution (Optional):

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

4.2 SEDS on Machine Axis Constraint

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-11

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Machine Axis Constraint

Problem Description:

In order to execute an operation or toolpath, an NC controller must convert curves in space into specific axis motions.  In some machine geometries, there may not be a unique solution.  Ultimately the intent of ISO 14649 is to have decisions about axis control to be left to the controller, but a mechanism is needed to provide additional guidance to the controller by restricting the motion of one or more axes to be considered as part of the solution.  

ISO 14649 currently has provisions for directly commanded toolpaths as well as raw axis positions.  This is a reasonable approach, which allows an ordered progression from the technology available today to the ultimate goal of feature-based machining.  The addition of machine_axis_constraint will allows the direct specification of a subset of tool orientation solutions, which is a level of abstraction above the direct axis_trajectory commands already allowed by 14649, and similar to the soft limits notion already supported by controls.

Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and DIS ballot comment

Proposed Solution (Optional):

Add axis constraints to milling_machine_functions as below.  The axis_constraints specifies zero or more Machine_axis_constraint that shall be used by the NC control when computing axis motion.

ENTITY milling_machine_functions     
(* m0 *)

SUBTYPE OF (machine_functions);

coolant             :       BOOLEAN;

coolant_pressure    :       OPTIONAL pressure_measure;

mist                :       OPTIONAL BOOLEAN;

through_spindle_coolant:    BOOLEAN;

through_pressure:           OPTIONAL pressure_measure; 

axis_clamping       :       LIST [0:?] OF identifier; 

chip_removal        :       BOOLEAN;

oriented_spindle_stop:      OPTIONAL direction;

its_process_model:          OPTIONAL process_model_list;

other_functions     :       SET [0:?] OF property_parameter;

axis_constraints:  OPTIONAL SET [0:?] OF machine_axis_constraint -- ADD

END_ENTITY;

The definition of machine_axis_constraint is as below:

ENTITY machine_axis_constraint; 

  axis_identifier: 
STRING;

  axis_range:

value_range;

END_ENTITY;

A Machine_axis_constraint identifies the range of motion that a machine axis may traverse. 

NOTE

This information is machine dependent and should not be used.  In order to execute an operation or toolpath, an NC controller must convert curves in space into specific axis motions.    In some machine geometries, there may not be a unique solution.  The machine_axis_constraint mechanism allows additional guidance to be provided to the controller by restricting the motion of one or more axes to be considered as part of the solution.

EXAMPLE  When a rotary C table is mounted on a rotary B table, there may be two combinations of C and B angles that give the same tool axis direction.  Also, when drilling on a machine with redundant (not necessarily parallel) linear axes, such as a machine with a movable quill (W axis), either the W or other axes could be used to advance the drill.

The data associated with a Machine_axis_constraint are the following:

—
axis_identifier;

—
axis_range.

axis_identifier
The axis_identifier is a string value describing the name of the axis.
axis_range
The axis_range specifies exactly one Value_range containing upper and lower measure values permitted for that axis.
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

4.3 SEDS on Freeform Rough and Finish Operations

Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-11

Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: Freeform Operation Rough and Finish

Problem Description:

As originally modeled in the Part 11 document, freeform milling operation does not distinguish between roughing and finishing.   The other types of milling operation (bottom & side milling) do have separate roughing and finishing subtypes that are mapped in the AIM to an action_method.description value of either “roughing” or “finishing”.  There are similar pairs in the turing operations as well.   When using freeform_milling_operation to provide a toolpath, CNC controls can provide important efficiency gains if we can indicate whether it is intended as a roughing or finishing operation.

An example of this is FANUC “Super G” mode. If you know that you are roughing, you can drive the machine much faster. 

Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and DIS ballot comment

Proposed Solution (Optional):

Add roughing and finishing subtypes as below.  Freeform_operation remains instantiable so these can be used if desired, but are not mandated.
ENTITY freeform_rough_milling      
-- ADDED 

SUBTYPE OF (freeform_operation);

END_ENTITY;

ENTITY freeform_finish_milling

-- ADDED 

SUBTYPE OF (freeform_operation);

END_ENTITY;
Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:

5 SEDS on ISO 14649-111

5.1 SEDS on User-defined Milling Tool
Section 1.  GENERAL INFORMATION (completed by SC1 Secretariat/WG Convener):

SEDS Report Number:

Date Submitted: 2006-06-01
Status:

Assigned WG:

SEDS Team Leader: 

SEDS Team Members: 

Section 2.  ENHANCEMENT AND DISCREPANCY:

Author: David Loffredo

Email Address: loffredo@steptools.com

Part and Clause where Issue Originates: ISO 14649-111
Other Parts Affected by the Issue: 

Related Issues:

Summary/Abstract/Keywords: User-defined Tool
Problem Description:

ISO 10303-121 provides the User_defined_turning_tool definition for tools whose characteristics are either not known or lie outside of the set of turning tools described by Part 121.  Part 111 used to have an equivalent user-defined milling tool definition, but it was removed between FDIS and publication.  This construct should be re-introduced.
Conditions Under Which the Issue Was Discovered: 


AP-238 implementation testing and DIS ballot comment resolution

Proposed Solution (Optional):

Add the User_defined_milling_tool shown below defined as “a type of tool whose characteristics are either not known or lie outside of the set of milling tools described by ISO 10303-111.”

ENTITY user_defined_milling_tool

  SUBTYPE OF (milling_machine_cutting_tool);

  identifier:   label;

END_ENTITY;

Section 3.  RESPONSE INFORMATION (completed by SEDS Resolution Team Leader):

If Accepted, Resolution:

Section 4.  FOLLOW-UP INFORMATION (completed by WG Convener):

Class:

Priority:

Impact of Change: 

Further Action Required:

Action Required by SEDS Coordinator/WG Conveners/QC/SC1:
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