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[bookmark: _GoBack]PURPOSE


The release of the Nexteer Engineering Standards (Electronic Math Model & Drawing Creation Standard for production creation of Manufacturing Graphical Setup Sheets) and the Manufacturing Setup Sheet Standards was designed to:
A) Conform to the Nexteer Corporate Standards
B) Utilize as many current data creation practices as possible
C) Integrate setup sheets with Teamcenter (TcM)
These standard documents were prepared by Nexteer to communicate basic methods and procedures for generating electronic math models using the NX system.
INSTRUCTIONS


1. 	Graphical Setup Sheets (GSUS)
1.1 Setup Sheet Content
[bookmark: _Hlk40420239]The setup sheet is herein defined as the part geometry and dimensions associated with that geometry. The setup sheets may also contain reference geometry for representing tooling and gages. The text data (i.e. tool number, gage number, insert identification number) should be maintained using the MPS. See Figure 1 for examples of setup sheets. For more information, please review procedure G1100

Figure 1	
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1.2 Requirements 

A) NX product geometry must be utilized for the creation of assembly and machined setup sheets.

B) All geometry representing the process models must be created in or added via assembly process into the MODELING module as true size, using normal conditions, utilizing the product model if available.

C) Components must be separated by layer categories. Category names must call out the components corresponding layer, operation number, and/or position. See section 1.5 through 3.2 for more detail.

D) [bookmark: _Hlk40420676]The MPSS (Manufacturing Process Sheet System) can be found on the Nexteer Data Exchange web page and must be used to create standard setup sheets. All pre-existing setup sheets should be updated using the mpss_convert grip program. See section 4.2.3 for further information.

E) Designer initials in the revision block must reflect the designer who created/edited the setup sheets and must not be altered. Initials are commonly two characters in length. However, three characters may be used to differentiate persons with matching first and last initials. 

F) Unless otherwise specificed, all dimensions must be metric.

G) All functionally critical fillets and chamfers must be completed and shown. Typically, fillets and chamfers may be called out on the drawing.


H) All newly created setup sheets must be created in or migrated into Teamcenter Manufacturing (TcM). All revised data that is checked out of TcM must be returned to TcM once completed.

I) Upon completion and apprvoal of the setup sheets, the electronic NX file must be checked into and released for Production in TcM.

J) The “Original” or “Original Drawing” date must be present on the Summary Sheet of all new and revised setup sheets. See section 4.2.1 on page 12 for more information.

K) The Latest File Revision and Date must be present on the Summary Sheet of all new and revised setup sheets. This sheet should be revised and printed with each revision of the setup sheet. This does not require a revision to be listed on the Summary Sheet.


1.3 File Naming
The setup sheet file name must consist of two fields plus the TcM revision level. 
[image: ]
Example: 	26025744-OP000MA (Item)
		26025744-OP000MA/001 (Item Revision)
		26025744-OP000MA/001 (UGMaster)


Field 1	Part Number – This field identifies the part number. In most cases this will be the 8-digit part number specified in the product drawing.
Field 2	Operation Number – This field identifies the operation number. For those files containing setup sheets for all operations this would be OP000. This field must always contain at least five characters.
Manufacturing Version – This field identifies the manufacturing version (i.e. the same part being processed at different locations may require different versions of geometry).
Revision (Setup Sheet Revision Level) – This field identifies the latest setup sheet revision level using numeric characters only. At no point should the revision *--* be used when identifying setup sheet file revision (Revision *--* may be used on individual sheets within the file).

1.4 Drawing Names
The drawing names will consist of the following: 
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Example: OP010-S001
This drawing contains setup sheet geometry representing operation 10 sheet 1. The MPSS program creates these drawing names. See Figure 2. 


Note:  	Obsolete drawings can be disabled from printing by changing the name of the sheet name (Menu < Edit < Sheet). The MPSS program will only identify and print sheets that are named by the MPSS program during sheet creation.

Example: Rename OP010-S001 to OBS-OP010-S001

Note:	Alternate operations can be renamed to include an “ALT” extension at the end of the sheet name. In doing this, the MPSS program will still recognize this sheet and print it accordingly.

Example: OP010-S001-ALT

Figure 2
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Note: Drawing names are only present in NX. It is for sheet identification ONLY


1.5	Generaly Layer Structure
	LAYER
	STRUCTURE

	1
	Imported Geometry (Solid body imported into a file for virtual machining purposes)

	2-10
	2D Geometry Representing Tooling, Fixtures, Gages, etc.

	11-199
	Component Models, 3D Tooling, Sketches, Datums, Welds, and Imported Sketch Geometry.

	200
	Finished Component (Wave Linked Geometry)

	201-250
	Virtual Machining Extracts

	251
	All Text and relate geometry including dimensions, labels, notes, charts, process flow diagrams, etc.

	252
	Global Text and LEC and Data note- yellow text/Drawing Border

	253
	Sheet specific text (i.e. operation number) -cyan and pink text

	254-256
	Open



2. Assembly Setup Sheets
2.1 	Assemblies
In order to control which of the components or sub-assemblies are visible in a view, each component or sub-assembly must be put on a separate layer and given a category name. This ensures that the next designer to work on the setup sheets can easily identify the different components or sub-assemblies and edit the existing views. The illustration in Figure 3 shows a jacket assembly with all components being called out. 


Figure 3
[image: ]
Note:	The designer is responsible for creating all 3D welds. These welds must be given a category name and separated on to layers. Reference Section 2.3 Category Structure.
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2.2	Layer and Category Structure
Example:  Figure 3 Jacket Assembly
	Layer
	Category
	DESCRIPTION

	199
	OP010 – 26012345
	UPPER JACKET BLANK

	198
	OP020 – 26023456
	UPPER JACKET

	197
	OP030 – 26034567
	COMPRESSION BRACKET

	196
	OP030
	COMP BRKT TO UPR JKT WELDS

	195
	OP040 – 26045678
	UPPER BEARING ASM

	194
	OP050 – 26056789
	LOWER JACKET ASM

	193
	OP060 – 26067890
	TELE BUSHING



Each component should be made a different color for ease of viewing. All features such as sketches and datums must be put on separate layers and given category names. This ensures that the next designer to work on the setup sheets can easily identify the geometry and edit the parameters. The illustration in Figure 5 depicts a sketch feature used to create the body of a blank for an outer race.


Figure 5
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3. Machined Setup Sheets
The machined setup sheet represents the machining or cold forming processes performed on the line. Each operation depicts the metal removal or heat-treating process used to manufacture a part. 
3.1	Reference Sets
A reference set must be created for each machined extract. This is critical for down stream applications such as NC Programming and Tool Design applications to be able to utilize the “in-process data” from the setup sheet. Reference sets must be labeled to reflect the name of the corresponding “Operation” and/or “Position” separated by an underscore.
Example:	OP010
		OP010_Position1
		OP010_Station 1


3.2	Layer Category Structure
Layer categories for created features ONLY will be as follows:	
	CATEGORY Examples and DESCRIPTIONS
	STRUCTURE AND DESCRIPTION (Examples)

	SOLID MODEL
OP010_TOEPLATE_WELD
Description:
MODEL
	Model: Operation number_SOLID or operation number sheet number with an identifier acknowledging its contents.

	OP020_TRUNNION
OP010_WELD
Description:
SKETCH
	Sketch: Operation number_description sketch.

	BASE
OP010_SERR_SKETCH
OP010_REVOLVED_45°
Description:
DATUM PLANES/AXIS
	Datum Plan or Axel: Operation number with an identifier acknowledging its reference.

	OP010
OP010_POS1
Description:
VIRTUAL MACHINED EXTRACT
	VM: Operation number and/or position

	OP010_FIXTURE
OP010_GAGE
Description:
2D View Dependent - Drafting
	2D View Dependent: Operation number with an identifier acknowledging its content.





4. Drafting and Drawing
4.1 	Dimesions and Text
All dimensions will be created in the unit of measure of the part(s) on the drawing (default is milimeters). For more information, please reference the the Nexteer Product Drawing Standard (60-1-5-T5).
4.2	Drawing Revisions
	With exception to the original revision, a double alpha character (ex. AA) revision symbol should be used for each revision on any given setup sheet. 
4.2.1	When creating new setup sheets
	A. The “SYM” on each sheet should read *--*.
	B. The “REVISIONS” column should read “ORIGINAL DRAWING”.
4.2.2 	Revised and Redrawn
A. Use this when the revision block on a given sheet is full.
B. Use this when you are making more than eight (8) revisions to a given sheet.
C. Step up one revision from the last one on the sheet.
Example:  For older setup sheets, revision “F” changes to “FB” Revision “AZ” changes to “BA”
Note:	A single digit alpha revision is considered equal to the first level of a double-digit alpha revision. For example, revision “A” is equal to revision “AA”. Revision “B” is equal to revision “BA”.



4.2.3	Revisions to legacy data (data created outside of TcM or in another CAD system)
A. Run the conversion program to update the setup sheet border to the latest version. This program can be found in the Grip menu.
1. Select File < Execute UG/Open < Grip...
2. Select the mpss_convert.grx file from the Execute GRIP window.
3. Select OK
4. Select option 1. Paper Format
5. When this program runs its course, select option 2. Drawing Standard. This will update all sheets within the file to the new format.
B.  Any revisions made to a given sheet must follow the double-digit revision rule. See note in 4.2.2 for further information.
4.2.4	Redrawing Non-NX Setup Sheets in NX
A. If the revision on the existing sheet reads “B” then the revision on theNX sheet should read “BA”. If the revision on the existing sheet is numeric (ex. 001), then the revision on the NX sheet should be changed to “AA”. If the revision reads “F” then the NX revision should read “FA”.
B. Use the revision description “Redrawn No Change”.	
	4.2.5	Revision balloons
	A. To be inserted at the designer’s/engineer’s discretion.
B. Size of revision balloon should be 6.0 mm using recommended font and size for the revision symbol.


5. Product Vision Data
5.1. Creating PDF file
Once the setup sheets have been completed, “images” must be created for review or production release into TcM.  There are two options for the creation of theses “images”.
1. With the setup sheets open, select Nxtr ME Cust Apps
2. Select Create MPSS Image File
3. Select appropriate stamp option
a. Production should be used after the design review process has been completed and the setup sheets are ready to be released to TcM
b. Advanced should be used during the design review phase. 
4. Once the setup sheet is complete and the images are created. The .pdf file and .prt file should be loaded into Data Exchange. 


REFERENCE / RECORD RETENTION


Record retention will be per Global Procedure ID 00-1-4-2 (G1001-2).
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