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1.
INTRODUCTION

This section of the standard will utilize and encompass the technology and functionality that is part of  NX3.

1.1
SCOPE

The scope of this standard is product modeling and drafting of internal Delphi designs, without Teamcenter Engineering (TcEng).

2.
FILE MANAGEMENT

2.1
MASTER DATA

The master data concept intends that all part data exist electronically only once.  If the data exists more than once, then one of the files must be designated as the MASTER.

2.2
COPIED DATA

Copied data is a duplication of the master data.  This will occur when a user, non-owner of the data, can not directly access the database of the design group responsible for the data.
2.3
FILE APPLICATION

A file contains the math definition of a single part’s geometry, attributes or other characteristic data. No more than one part description may be in any Unigraphics part file, however less than a complete part description may be in a file when more than one file is necessary to define a part.

Purchased assemblies may be managed in a single file when the parts of assembly do not have assigned part numbers.

2.4
FILE TYPES

2.4.1
Single Part Files

Single part files will consist of 3D geometry used to describe a single part. These files may also contain sketches, wireframe, components and WAVE Link used to create the part.

2.4.2
Assembly Files
Assembly files will consist of component entities which access the single part files and/or other assembly files. These files may also contain certain 3-D geometry for WAVE Link (e.g. geometry used to define left and right hand parts), assembly level features and mechanisms.

2.4.3
Drawing Files

Drawing files will consist of a component entity(s) which accesses the part and/or assembly files or planar geometry. This file also contains a drawing format, annotation and geometry required to support an engineering drawing.

2.5
FILE NAMING 

The file name consists of up to seven fields separated by periods. 
2.5.1
Field One (Mandatory)
The first field (10 characters maximum) is the assigned Delphi part number with, when required, a one or two alpha character suffix (see 2.5.1.1).

Examples:
23456789.000.prt

23456789.DWG01.000.prt

Exceptions:
For Standard Library parts/items, field one shall consist of a single alphabetic Division code (see PDM Configuration Standards) followed by an underbar, followed by any characters up to 27 positions. Alphabetic characters must be upper case. For import to Teamcenter Engineering, only the dash (-) and underscore (_) are permitted as separators within the name.


Example:   H_STAKE WELD PIN FEATURE.000.prt

For Scratch Files, field one shall consist of the user’s Net ID followed by 2 – 23 characters limited to alphanumeric, underscore, dash, and period. Such files may be added only to virtual assemblies that are also scratch files (not production or production intent). Scratch files are not intended for import to the Teamcenter Engineering environment and are not supported by the Delphi autotranslate.


Examples:   bznr6h04.000.prt      kz12tp-MOUNTING_BRKT.60_DEG.000.prt

2.5.1.1
  DLS, PLS  (when required)
Design Level Suffix (DLS), is indicated in the form of an upper case alpha character suffix.

Examples:

23456789A.000.prt

23456789B.000.prt

Process Level Suffix (PLS), if used, is indicated by a second upper case alpha character in the suffix.

Note: Used only in conjunction with DLS.


Examples:

23456789AA.000.prt
23456789BA.000.prt

2.5.2
Field Two (Mandatory for all but master math files, standard library, and scratch files) 
The second field is the file classification.  The file  classification defines the general content of the file. These classifications are equivalent to the context values used in Teamcenter Engineering (see Section A3). 

Valid Classifications are:

BLA  (model of blank)
AFT  (assembly feature file)
CAD (non-master model) )

CDE (cust mating device)
CHT  (chart drawing)

CME  (cust mounting dwg)

COE (customer offer dwg)
CRE  (cust request dwg)
CSR  (carrier strip)


CTE (cust tol study dwg)
CUS  (customer drawing)
DEF (deformation)



DWG  (drawing)

DMT (dimensional mgmt)
ENV (envelope data)



FAM  (family of parts)
FIG  (illustration)

FTR (feature file)



IMG (view & markup)
INS  (inspection data)

ITM (item of assembly)


MAT (mating geometry)
MLT (multiple file)

OPT (optional construction)


PLN (planar data)

REF (reference data)

SDY (study)



SLA  (Stereo Lithography)
SMP (2D envelope data)
SUP  (data for supplier)

Each classification also includes a two digit sequence number, beginning with 01; e.g. DWG01, DEF02, ENV03, ITM04.

2.5.3
Field Three (for drawing files only, when required)
The third field is for sheet number is used for file classifications which contain only drawings.

S01, S02, S03, etc.

Examples:

45678901.DWG01.S01.000.prt

HR123456.CHT01.S02.000.prt

2.5.4
Field Four (when required)

The fourth field is for a non-master file indicator relative to Teamcenter Engineering.



A = UGALTREP dataset in TcEng
P = UGPART dataset in TcEng

Examples:

12345678.DWG01.S01.P.000.prt

98765432.DEF01.A.000.prt

2.5.5
Field Five (Mandatory)

The fifth field (3 numeric characters) is the revision number

Example:

12345678.DWG01.S01.P.000.prt
2.5.6
Field Six (when required)

The sixth field is for either a Snapshot or TrialRev. A decimal point and two digits are appended immediately following the revision level indicator. These two statuses are not intended for import to TcEng, and are not supported by the Delphi autotranslate.



Example:

23456789.DWG01.002.01
2.5.7
Field Seven (Mandatory)

The seventh field is the file type (e.g. prt, cgm, txt ).

Example:

23456789.DWG01.002.prt

3.
DATA ORGANIZATION

In order to organize geometry into logical collections of data, Attributes, Categories, Component Entities, Layers and Reference Sets will be used. See Table 1 for further definitions.

	Collector Type
	Description
	Collector Use

	Attributes
	Text characteristics attached to entities in a file. Attributes that describe the DELPHI part or criteria data  will be UG part attributes. Attributes that are attached to the drawing are object attributes.
	User Defined Attributes are used to give identity to the part file. These attributes may also serve as a search mechanism for selectively opening parts.  



	Categories
	Named collections of layers in a file.
	Categories are used to identify the type of data existing on a layer in a file.

	Component Entities
	Named pointers to collections of data in other files.  These entities are named in the assembly file.
	Component entities are used to access the appropriate reference sets from single part files and/or subassembly files.

	Layers
	A layer is very similar to a transparent overlay.
	Layers are used to organize geometry within a file.

	Reference Sets
	Named collections of data in a file.


	Reference sets are used to collect different types of  data  existing in the file. Reference sets are used as the primary means of data collection for both single part files and sub-assemblies. In sub-assembly files, reference sets are also used to access collections of data defined in lower level files.


Table - 1 Data Organization

3.1
CATEGORY USAGE

All model geometry must be collected by a category. Categories are used to label and collect layers. Layers must be assigned an appropriate category name. The respective manager responsible for design standards, or a designee, must approve exceptions.

3.1.1
Category Definitions

Part - The collection of Solid, Wireframe and Centerline entities.
Solid - Solids and sheet bodies required to define the part.

Wireframe - Lines and curves required to define the part that is not defined by the solid(s).

Centerline - Lines and curves used as centerlines as required for sweeps and extruded solids, such as pipes etc..  The file organization program will change the line font to centerline.
Theoretical - Lines and curves used as theoretical intersections as required for drawing purposes.  The file organization program will change the line font to phantom.
Section - Sections shown to define material thickness and part development when used in a master data (non-drawing) file.
Developmental - All geometry types used to develop the part, e.g. sketches, smart curves, trimmed sheet bodies, swept curves, datum planes, etc.
Mate - Datum planes, datum axes and saved coordinate systems used for mating conditions.

3.1.2
Required Categories

Minimum required  categories are generated by the required categories  program (See Appendix A). The layer upon which the corresponding data type resides must be assigned to a category. See Table 2. 

	
	
	Reference Sets

	Category 

Name
	Data

Type
	PART
	REP
	MATE
	DRAW

	
	Solid Bodies, Sheet Bodies
	(
	
	(
	(

	Solid
	Faceted Models
	
	(
	
	

	Wireframe
	Lines, Curves, Points
	(
	(
	(
	(

	Centerline 
	Lines, Curves, Points
	(
	(
	(
	(

	Theoretical
	Lines, Curves, Points
	
	
	
	(

	Section
	Lines, Curves, Points
	
	
	
	

	Developmental
	All Data Types Allowed
	
	
	
	

	Mate
	Datum Planes, Datum Axes, Saved Coordinate Systems used for Mating Conditions
	
	
	(
	

	Part
	Used on layers with categories Solid, Wireframe, Centerline
	
	
	
	

	_User defined
	All Data Types Allowed
	
	
	
	


Table - 2 Categories and Reference Sets

Check marks denote reference sets created by the file organization program.

3.1.3
User Defined Categories

User defined category names may be assigned in addition to the required category names but they must be preceded by an underscore.

Examples:

                   _DATUM

                   _RIGHT SIDE


3.2
Reference Set Usage

Reference Sets will be used in single part files and intermediate assemblies to collect specific sets of component part data. See Table 2.

All non-drawing part files will  contain the two required reference sets, PART and REP. A non-drawing part file may contain a DRAW and/or a MATE reference set.

PART - Geometry required to define the part. All solid bodies that are collected in the PART reference set must have an associated faceted representation of the solid body collected by the REP reference set.

REP - A representation of the part for quick display. All faceted representations collected in the REP reference set must have an associated solid body collected by the PART reference set.

DRAW - All part geometry and theoretical intersection lines for drawing purposes.

MATE - All part geometry as well as datum planes, datum axes and saved coordinate systems used for mating conditions.

Assembly files will always contain component entities that collect reference sets of the component parts.

3.2.1
Optional Reference Sets

Optional reference sets can be defined by each Division in addition to the four reference sets listed above. To be valid these reference sets must be listed in a special text file: ‘site_optional_refsets’

See Appendix B for further information.

3.3
Component Entity Usage

In virtual assembly files, component entities are used to access reference sets from single part files or sub-assemblies. The file organization program will change the component entity name to that of  the part name.

3.4
Layer Ranges

The layering convention shown in Tables 3 & 4 will be used in all part files. Where a range of layers is indicated, divisional/local site preference for detailed delineation of data within the range is allowed.

	LAYER NUMBER
	LAYER CONTENT

	1 - 240
	Model Geometry

	241- 255
	Drawing Annotation and Format(s)

	256
	Saved Coordinate System Entities (If used). These are intended to be saved coordinate systems that are not for use with mating conditions.




Table - 3  Drawing Files (planar, dwgfmt, lytfmt)

	LAYER NUMBER
	LAYER CONTENT

	1 – 252
	Model Geometry

	253
	Embedded GD&T Data

	254-255
	Model Geometry

	256
	Saved Coordinate System Entities (If used). These are intended to be saved coordinate systems that are not for use with mating conditions.




Table - 4 Geometry Files (all non-drawing files)

4. File Classification CONTENT

For descriptions of file classification content, refer to paragraph 4 in Section A3 (DCS for Teamcenter Engineering), excluding language specific to TcEng in the left hand column. The definitions are found in the right hand column.

5.
special applications

File name examples throughout this paragraph are not all inclusive. The “RP123456” is an example of a non-production number only. An approved divisional non-production number should be used where applicable.

5.1 Purchased assemblies

5.1.1
All Parts In One File

When individual parts of a purchased assembly do not have Delphi part numbers they may be organized as a single part. When  parts of an assembly need to be organized within the file the required category structure must be applied to each part within the file. The option of user defined categories can also be used to identify each part in the file.
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Diagram 1 - Purchased Assembly - All Parts In One File

5.1.2
Single Component Separated

When a component of a purchased assembly needs to be managed separately it is organized as a single part file The remaining parts requiring no further breakdown may remain together in another component file.
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Diagram 2 - Purchased Assembly - Single Component Separated

5.1.3
All Components Separated

If individual parts of a purchased assembly must be separated into individual component part files, they must be collected by an assembly file identified with the Delphi purchased assembly number. 
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Diagram 3 - Purchased Assembly - All Components Separated

5.2
Identical Geometry - Differing Material or Finish/CHARTED PARTS

Parts where the geometric data is identical but the material or finish of the part is different may be handled by creating a file identified with a divisional non-production number, alpha-numeric number, a less-finish number, or a chart/taxi number with the MLT classification, then creating a  file for each part number. The files with Delphi part numbers will represent each complete part including material or finish specification plus the component entity of the original file.


[image: image4.wmf] 

12345678.DWG01.00.prt

 

22334455.00.prt

 

EMPTY Reference Set

 

Chart Drawing

 

33445566.00.prt

 

EMPTY Reference Set

 

44556677.00.prt

 

EMPTY Reference Set

 

RP123456.00.prt

 

PART Reference Set

 

Common Geometry:

 

RP123456, e.g. is a 

divisional non

-

production number. This 

could also be an alpha

-

numeric number, a less

-

finish number or a 

chart/taxi number with an 

MLT classification.

 


Diagram 4 - Identical Geometry - Preferred

5.2.1
Identical Geometry -Individual Part Converted To A Chart Drawing

When a single part must be converted into a chart drawing, it is acceptable to use that part as the common geometry. When feasible, the preferred method described in Diagram 4 should be used.
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Diagram 5 - Identical Geometry - Acceptable

5.3
Geometrically Similar Parts/Charted Parts

Parts where the base/common geometry is identical but the final geometry differs can be said to be similar parts (i.e. brackets where the base part is the same but the holes or slots differ from part to part). These files are organized by allocating a divisional non-production number, alpha-numeric number, or a chart/taxi number with the MLT classification to the file that represents the base/common geometry. This part is then added as a component to an assembly file, WAVE linked (if required) and assembly level features applied or components added. These assembly files are assigned a Delphi part number.
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Diagram 6 - Geometrically Similar Parts - Common Geometry Defines a Complete Part
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Diagram 7 - Geometrically Similar Parts - Common Geometry Does Not Define a Complete Part
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Diagram 8 - Geometrically Similar Parts - Individual Models Created For Each Part Number

5.3.1
Charted Assemblies
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Diagram 9 - Charted Assemblies

5.4
OPPOSED, SYMMETRICAL, OR Opposite Hand Parts

The requirement of single part definition per file is applicable to opposed, symmetrical, and opposite hand parts.

5.4.1
Preferred Method

The preferred method of achieving single part definition per file is to use the WAVE Link functionality in Unigraphics. This would be done by keeping the common data in one file, using this file as a component in both the associated assembly files. The common data file  will be identified with the MLT classification to indicate that a complete part definition does not reside in the file. In the case of opposite hand parts, the common data file will carry the left hand part number.
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Diagram 10 - Opposed, Symmetrical or Opposite Hand Parts

5.4.2
Acceptable Method

An acceptable method would be to create a separate file for each of the opposed, symmetrical, or opposite hand parts.

Example:

12345678.00.prt

Geometry of the first part definition.

87654321.00.prt

Geometry of the second part definition.

5.5
Part Deformation

This paragraph will cover parts whose manufactured state is different from the usage state of that part.

5.5.1
Multiple or Single Use of Deformed Parts

Parts that are subsequently deformed when installed (e.g. hose, door seal, stabilizer bar, etc.) will be identified with the DEF classification.
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Diagram 11 - Part Deformation – WAVE Link - Preferred
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Diagram 12 - Part Deformation - Without WAVE Link - Acceptable

5.5.2
Single Use of Deformed Parts

Parts that are NOT (and will never be) used in multiple assemblies and are subsequently deformed when installed (e.g. a hose, door seal, stabilizer bar etc.) may be WAVE linked in the assembly and assembly level features applied.
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Diagram 13 - Part Deformation - Part Deformed in One Assembly Only

5.5.3
Subassembly Deformation
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Diagram 14 - Subassembly Deformation

5.6
OPTIONAL CONSTRUCTION

Optional construction of a part may be allowed to accommodate manufacturing. The fit or function of the part has not changed, therefore a new part number is not used.

Optional construction may not require model geometry. If there is a requirement to depict the optional construction, then it will be specified on a drawing with minimal additional geometry.

5.6.1
Optional Construction - Model Geometry Required

When model geometry is required the file will be designated with the MLT classification.
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Diagram 15 - Optional Construction – WAVE Link

5.7
INTERPART EXPRESSIONS

The names of interpart expressions will be made as descriptive as possible. The names should be easily understood and recognizable by the next person to use the file. Standard abbreviations may be used. For approved abbreviations, consult Divisional and/or site documentation, and Delphi Design Standards, Section D.

5.8
RENDER SETS

The names of render sets will be made as descriptive as possible. The names should be logical while not excessive in length. Approved abbreviations may be used. For approved abbreviations, consult Divisional and/or site documentation, and Delphi Design Standards, Section D.

.

5.9
EMBEDDED GD&T DATA

Embedded GD&T data will be placed on layer 253 and assigned to a user-defined category named  _GDT. If a user-defined view is created, the view name will be GDT, or GDT1, GDT2, etc., if multiple views are needed.

5.10
SNAPSHOT and TRIALREV

Snapshot and TrialRev are interim revision statuses.

5.10.1
Snapshot: The Snapshot status allows for incomplete revisions to be saved sequentially for distribution as preliminary data. The next revision number is assigned when the revision is complete.  

5.10.2
TrialRev: The TrialRev status allows for two or more alternate design solutions for a revision to be worked in parallel. The best solution becomes the next revision.  

6.
FILE and SOLID MODEL VALIDATION
Note: It is required that the following checks be made prior to approving or submitting non-drawing math file(s).

6.1 Part File UID


All Solid Model Geometry/Product Design changes/submittals must be housed in the original UG part file, with the original Internal Part Identifiers (UIDs / Unique IDentifiers), to maintain UG assembly file integrity. Exceptions must be approved by local Delphi Design supervision.
6.2 Examine Geometry

Run Examine Geometry (Solid Model Validation within the UG CAD Application) during and after creation of the solid model; use this procedure to validate the model.

I. Pre-validation

A. Make sure the data you want to validate is in the display

B. Set hidden edges to Normal Display 


II. Run the validation test within UG =>Applications => Modeling

A. Choose => Analysis => Examine Geometry

B. Choose => Set all Checks

C. Check that Threshold Tolerance Values match your modeling preferences (normally .025mm and .5 degree). 

D. Choose => OK to bring up Select Geometry menu, Leave Type as defaulted: Curves, Edges, Faces, Solid & Sheet Bodies

E. Choose => Select All to select all the data in the display.

F. Choose => OK 


III. Review the results in the Information Listing Window. 

A. Geometry must pass the following 5 crucial tests

1. Bodies - Data Structures

2. Bodies - Consistency

3. Bodies - Face-Face Intersections 

4. Faces - Smoothness

5. Faces - Self-intersection


B. The following secondary checks must be evaluated for any downstream data integrity requirements. If any of these checks fail, the product responsible designer/engineer must review and decide on corrective action if necessary.

1. Objects - Tiny

2. Objects - Misaligned

3. Bodies - Sheet Boundaries

4. Faces - Spikes / Cuts

5. Edges - Tolerances

6. Edges - Smoothness


C. Validation Criteria

1. Geometry will be considered preferred if it passes all 11 tests at the specified tolerances.

2. Geometry will be considered preferred if it passes all 5 of the crucial tests, and any of the 6 secondary tests deemed critical per downstream requirement, at the specified tolerances.

3. Geometry will be considered invalid if it fails any one of the 5 crucial tests.


D. If necessary, repair the solid model geometry and rerun the validations test until preferred results are achieved.

7.
GENERAL INFORMATION

This standard is controlled by the Delphi Design Standards Team (DDST).
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APPENDIX  A - REQUIRED TOOLS (PROGRAMS)

The following is a descriptive list of programs that are required to automate many functions this Standard requires. These tools are User Function programs and will be available through the Delphi  Design Support Library (DSL).

Programs       
   Description

1. dcs_req_cat.uf
Creates required categories upon execution.

The required categories and default layer settings generated by the  program are as listed below:

                  Layer             Categories

                       1                 PART, SOLID

                       2                 PART, WIREFRAME

                       3                 PART, CENTERLINE

                       4                 THEORETICAL

                       5                 SECTION

                       6                 DEVELOPMENTAL

                       7                 MATE

The program creates the required categories collecting layers 1 through 7 unless another start layer is entered.

2. dcs_org_file.uf
Builds and maintains reference sets and their links to components from other files. The file organization  program automatically builds reference sets including the faceted representation from the required categories as defined in Table 2 of the main body of this standard.
APPENDIX  B  - site_optional_refsets file

The site_optional_refsets file will be included with the Data Creation Standards (DCS)  programs that are obtained from the Delphi Design Support Library (DSL).  The users may not change the name or location of this file. The file must have the following format:

      NAME_1:reference_set_name1*Description 1

      NAME_2:reference_set_name2*Description  2

The titles NAME_1, NAME_2, etc. are the mandatory titles used to differentiate between reference sets. The reference_set_name1 is the first reference set name allowed in the file by the defining site. This is followed immediately by an asterisk (*), then a description of the reference set.

       Note: The reference set names listed in this file must not contain characters that are invalid in a Unigraphics reference set name, such as blank characters. The description field will be ignored by the file checker, but must fully describe the purpose of  the reference set. The site optional reference sets may be incorporated into future versions of the DCS, therefore good descriptions are necessary when defining these reference sets. 
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RP123456, e.g. is a divisional non-production number. This could also be an alpha-numeric number, a less-finish number or a chart/taxi number with an MLT classification.
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Common Geometry defines a complete part:



RP123456, e.g. is a divisional non-production number. This could also be an alpha-numeric number, a less-finish mnumber or a chart/taxi number with an MLT classification.







RP123456 is WAVE linked in these files and assembly level features applied or components added.
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Part 22334455 is WAVE linked in 12345678 assembly and assembly level features applied or components added.
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Optional Construction Model
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Common Geometry does not define a complete part:



RP123456, e.g. is a divisional non-production number. This could also be an alpha-numeric number, a less-finish mnumber or a chart/taxi number with an MLT classification.







RP123456 is WAVE linked in these files and assembly level features applied or components added.
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Common Geometry:



22334455 is one of the part numbers on the chart drawing.
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Optional. Empty reference set brought into drawing.







12345678 is WAVE linked in these files and assembly level features applied or components added.







Part as manufactured







12345678.00.prt



PART Reference Set







First Deformation







Second Deformation







12345678.DEF02.00.prt











12345678.DEF01.00.prt











12345678.DWG01.00.prt












_1150111732.doc


12345678.ITM02.00.prt



PART Reference Set







12345678.ITM01.00.prt



PART Reference Set







All other components.







Purchased Assembly







Single Component Separated



Note: More than one component may be separated in this way.







12345678.00.prt












_1150111749.doc


Second component (or subassembly) of  the purchased assembly
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WAVE Linked common data with geometry to complete second (right hand) part definition.
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Part as manufactured
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Deformed component 
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