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• In the Physical World 
 

• In The Digital World 
– A PTC Windchill Part object represents a physical part 

– A Part can be either a component or an assembly 

– A Part is described by: 

• Part Number and Name 

• Lifecycle state 

• Additional Attributes 

• Relationships to other parts, documents & objects 

What is a Part? 
Trivia Question: What is the 

first known recorded use of 

interchangeable parts? 

Form, Fit, 

Function 

Lead Time 

Cost 

Supplier 
Regulatory 

compliance 

Shop Floor 

Routing 

FMEA 

Material 

Documentation 

Inventory 



3 

Digital Parts Pull It All Together 

Part Attributes (metadata) 

Number 051000 

Name BRAKE CALIPER 

Version B.2 

State RELEASED 

Weight 8.7 kg 

Material Nodular Cast Iron 

Test Plan FMEA 

Requirements 
CAD Model 

Data Sheet 

Viewable 

Parent 

Child 1 

Child 2 

Changes 

Drawing 

Usage 

Usage 

Usage 

Compliance 

Schedule 
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IT 
• Number System 

• Training 

Value of Using Parts in PTC Windchill 

Many roles across the organization require access to 

product information not just designers 

Manufacturing 
 

• Process Planner 

• MFG Engineer 

• MFG Quality Engineer 

• Tooling & Layout Planner 

• Contract Manufacturers 

• Partners 

• Cost Control Planning 

Sales 

 
• Product Specialists 

• Application Engineers 

• Order Administration 

Engineering 
 

• Product Architect  

• System engineer 

• Mechanical Engineer 

• Electrical Engineer 

• Software Engineer 

• Sourcing Engineer 

• Engineering Manager 

• Quality engineer 

• Packaging Engineer 

• Materials & Packaging Engineer 

• Change & Release Management 

• Design Partners 

Support 

 
• Service Specialist 

• Service Planning 

• Inventory Control  

Management 
 

• Plant GM 

• General Manager 

• VP Engineering 

• Operations 

 

Sourcing 
 

• Sourcing Specialists 

• Purchasing Support 

Marketing 
 

• Product Manager 

• Product Packaging 

Reduces 

Errors 

Saves 

Time 

Single 

Source 

Finding 

Information 

Improves 

Collaboration 

Manages 

Complexity 

Easily 

Accessible 

Information 

is Up-to-date 

It’s very 

visual 

Easy To 

Update 

Update Once 
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Part Information Page 
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Important Part Concepts 

Part  

Classification 

Part Types Part  

Relationships 

Occurrences 

Effectivity 

Alternates & 

Substitutes 

Creating From  

CAD 
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Out Of The Box PTC Windchill Part Types 

Part Class Heirarchy 

Part 

Electrical 
Part 

Software 
Part 

Supplier Part 

Manufacturer 
Part 

Supplier  
Part 

Top Level Part Object from 

which all other parts are 

inherited 

(Frequently referred to as a 

WTPart) 

Introduced with the 

Windchill Supplier 

Management module 

Identifies a 

Manufacturer’s 

Part 

Identifies a 

Supplier’s Part 

Introduced with Windchill 

Embedded Software 

Products (ClearCase, 

Subversion, Bugzilla etc) 

Introduced with Windchill 

ECAD Workgroup 

Managers 
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• How? 
– Type Manager 

• Why? 
– Different types of part may have 

different: 

• Attributes 

• Different Lifecycles 

• Different Access Controls 

• Different Business Rules 

• Different Association Constraints 

• Examples 
– Make vs. Buy 

– Electrical vs Mechanical 

– Forging vs. Casting vs. Machined 

Customer-Defined Part Types 

Part Types: Out of the Box Parts Can Be Extended By Customers 

List of all Type-able Objects 

in the Windchill System 

Parts 

List of all Type-able Objects 

in the Windchill System 
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• are a dynamic representation of a bill of material (BOM) that 

captures the content of a product as it evolves.  

• can also represent an entire family of product variants made from 

configurable modules. 

• are created by relating an assembly part to child parts using the 

“usage” relationship. 

Part Structures 
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Part Structures 

Parts 
Documents 

CAD 

Replacements 

Viewables 

Child Parts 
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Usage relationship 

• “Uses” are the glue that tie together the product structure 

• Relate parts to each other 

• Defines Parents and Children 
– Uses – what are the children of the part 

– Used By – defines Where Used 

Engine 

Block 

Head 

Assembly 

Cylinder Head 

Valve 

Uses 

Used By 

Used By 

Uses 
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No Configuration 

Specification 

Usage relationship 

• Relate Part (version) to a child Part Master – the Configuration Specification is used to resolve the 

Version to show 
– Use a Latest, Baseline, Effectivity or some combination 

Desktop Computer, PN 500 

CPU, PN 501 Case, PN 502 Cable, PN 503 

A B A B A B 

Effectivity for 7/4/2010 

1/1/2010 – 

7/6/2010 
7/7/2010 –  1/1/2010 – 

6/23/2010 
6/24/2010 –  

Effectivity for 7/15/2010 
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Usage relationship 

• Have Attributes 
– Line Number 

– Find Number 

– Quantity 

– Unit of Measure 

• Support Soft attributes 

Line Number – is a unique 

index that aligns to ERP Line 

Number.  Typically an 

integer field 

Find Number – is an 

alphanumeric field that 

aligns to the Index on a 

Drawing BOM list 

Trace code – defines 

traceability type (eg Serial, 

Lot, MSN) used by Effectivity 

and Part Instances 
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• Related to Usage relationship 
– Describes unique “instance” of a usage in a BOM 

• Each occurrence stores unique information 

• Commonly used to describe Reference Designators 
– Heavily used in PCB design  

• The number of occurrences can be equal to or less than the 

quantity 

Occurrences 

PCB 

Resistor 
Qty=5 

R1 
R2 
R3 
R19 
R55 

Reference Designators – can be 

entered one at a time or as a 

range – eg 

R1, R2, R3 or R1-R3 

Tire – Quantity = 4 

Front Passenger Front Driver 

Rear Passenger Rear Driver 
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• Attributes 
– Reference Designator 

– Location 

– Build Status 

• Supports Soft Attributes 

Occurrence Link 

Location is the another common use – 

used to denote where the Occurrence 

(and its Representation) are located.  

Typically driven from MCAD, but can 

be manually entered/altered. 
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• In PSB one can work in BOM mode (by Usage links) or by Occurrence Mode 

Occurrence Mode 

BOM Mode – one row per 

usage –reference 

designators are rolled up 

Occurence Mode – one row 

per occurrence – unique 

label per row 
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• Version Specific Documentation  
– Described By Documents 

• Version Independent Documentation 
– References 

Part to Document Links 

Version-To-Version Links 

Describes 

Reference 

A.1 A.2 A.3 B.1 

A.1 A.2 A.3 B.1 

A.1 A.2 
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• Alternate Part 
– An Alternate Part is a component that is a suitable 

replacement for another part in every assembly in which 

the original part occurs. Companies use alternate parts 

when multiple vendors can supply parts that serve the 

identical function and fit. 

• Substitute Part 
–  A substitute part is a component that is a suitable 

replacement for another part in only one assembly in 

which the original part occurs. 

• Supersedes 
– Use supersede to identify when a part should take the 

place of another 

– Duplicate parts 

– Take a part out of service 

– Replace an unsafe part 

 

Alternates, substitutes, Supersedes 

AC Bracket 

AC Compressor 

Bracket 

AC Body 

AC Bracket2 

New Bracket 

Alternate For 

Substitute For 

Supersedes 
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Create in 
Product 

Structure 
Browser 

Import from 
Excel 

Model 
driven 

product 
structure 

Save-As 

Options to create the BOM 

• Full BOM creation and editing environment 

• Direct editing of BOM components and attributes 

• Create and manage related data 

• Use with creating new and evolving existing 

• Best for loading/updating of large sets of parts and structures 

• Can be utilized when the product objects and structures are 

defined externally to Windchill 

• Use with creating new and evolving with CAD as starting 

point 

• Supports existing CAD driven design practices where 

structures match closely with the CAD environment 

• Can be utilized “top-down” where associations occur to 

pre-existing Parts 

• Use with new or existing – particularly when getting data 

from partners 

• Best when designs have common objects and structures 

• Use to evolve existing designs and to copy overloaded products 

to create new similar family 

CAD-driven 
Product 

Structure 
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• Goal  -  
– Seamlessly transcribe the CAD Assembly Structure to a Windchill BoM Structure 

– Enable user outside of CAD tools to gain early visibility to the evolving Product 

Structure 

• Propagate Structure, Attributes and Viewables from CAD to BOM 

• Accommodates differences in structures 
– Gathering parts 

– Bulk items 

– Quantity differences 

– Parameter driven part creation capabilities 

• Support hybrid – drive bottom up and top down 
– Create and insert CAD from part structure 

 

CAD-Driven Product Structure 

Bottom Up 



21 

CAD to Part links 

Association Type Builds 

Structure 

Attribute Reps Contributes to 

Structure 

Usage 

Owner 
Associate primary CAD document 

responsible for driving structure 

creation 

Contributing Image 
Multi-CAD secondary association, 

flexible components 

Image 
Multi-CAD secondary association, 

flexible components 

Contributing Content  
Multi-CAD where secondary attributes 

critical to BOM 

Content 
Inclusion of additional descriptive CAD 

content, ex. Model’s Drawing to Part 
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• Purpose 
– Handing assemblies that are for modeling only 

– Elevating its children in the BOM 

• Product Structure 
– Identified with special part icon 

– Controlled by Part attribute 

• Edit Common Attributes toggle on/off 

– Ability to initially set using CAD attribute 

• BoM reports 
– Excluded from BOM reports 

– Children of gathering part maintained 

– Children elevated up a level in BoM 

 

Editing CAD-Driven Product Structure 

Gathering Parts 

Sub-asm_1 excluded 

children comp_3.prt & 

comp_4.rt elevated 

to 1st level 

Toggle gathering 

part on/off 

Toggle gathering 

part on/off 

CAD 
driven 

product 
structure 
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• Changing Quantities 
– Including for CAD built 

occurrences 

 

 

 

 

 

 

• Adding non-modeled items 
– Bulk items 

Editing CAD-Driven Product Structure 

When what’s modeled isn’t exactly what you want 

CAD 
driven 

product 
structure 
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• Goal -  
– Proactively plan and architect products to support top-

down, concurrent, team-based development.  

• Capabilities: 
– Simultaneously create or reuse existing part and 

associated CAD structures 

– Create and validate conceptual design structures in PLM  

– Create or reuse skeletons to drive design intent (i.e. 

interfaces, keep out areas, etc.) in CAD 

– Concurrently design subassemblies in CAD and 

synchronize updates with associated product structures 

Top Down Design driven 

Challenge: Avoid gridlock while developing complex, multi-disciplined products 

Capture Design Intent 

Create or reuse existing part and 
associated CAD structures 

Communicate Design Intent 
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ERP 

 

 

 

 

 

Find Number / Line Number 

Driving Windchill Find Number or Line Number from CAD 

 CAD BOM attributes can be mapped to PTC Windchill Part ‘Line 

Number’ and ‘Find Number’ fields via PTC Windchill Preferences. 

 Supported for PTC Creo & Autodesk Inventor at 10.2 M010. 
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• Preference defines the attribute used to link CAD Uses link attribute to 

Find and/or Line number 

 

 

 

• Map parameter to attribute on CAD Document Uses Link 

 

 

 

• Constraints 
– Support 1-level deep 

– Propagation of changes not supported by eTDD (building CAD from Part Structure) 

Find Number / Line Number 

Driving Windchill Find Number or Line Number from CAD 
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Find/Line Numbers in Creo 

Designated Component Parameter to manage Find/Line numbers 

Designated Parameter mapped to 

Windchill attribute 

Supports usage of Integer or String 

attributes* 

Display and manage values in 

Assembly model tree 
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Managing in PTC Creo 

Display of Find Number on PTC Creo Drawings 

Set component parameter to 

display in drawing table 

Configure BOM Balloon for table to 

utilize same component parameter 

Find numbers and corresponding 

balloons driven from assembly 

parameter 
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Find Number in PTC Windchill 

Parameters mapped to CAD and built to Part Structure 

Build process propagates attributes 

to Find Number on Part Structure / 

BOM 

Find Number parameter stored on 

the CAD structure 
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Ability to drive PTC Windchill Find Number or Line Number from CAD BOM 

Managing and Maintaining the values with PTC Creo 

Build 

Edit Values 

Edit Values 

Propagated to drawings 

Propagated to Part BoM 
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Then End Result 

Drawing and PTC Windchill BOM are in Sync 



32 

We Are Just Getting Started 

There is a whole lot more you can do with PTC Windchill Parts… 

• PTC Windchill PartsLink • Windchill Supplier Management 

Cap Screw 

1" 

Yellow Zinc 

8 

Hex 

4" 

Steel 

Fine 

14 

1.5" 

1.133 lbs. 

Type 

Diameter 

Finish 

Grade 

Head 

Length 

Material 

Thread 

Thread Size 

Wrench Size 

Weight 

Bolt 

15461  1"-8 x 4" Grade #8 

Yellow Zinc Hex Cap Screw 

Fastenal 

. . . 
122082 

Screw 4” 

Cord-Thin 

Steel / Zinc / Yellow 

CG-337553 

Fasteners 3442 Hex 8 

Diameter 1” Thread Fine 

Cap Screw Zinc 

L4 

Part Characterization / Classification 

High-Speed Search 
Part Mgmt. 

Process 

Automation 

Manufacturer Parts:           

Off-the-shelf commercial 

parts, specified by a 

manufacturer 

Vendor Parts:                 

Components that can be 

purchased 

Sourcing Contexts:       Sourcing 

environments with common 

characteristics 

Vendors:                    

Organizations who supply 

components or assemblies 

Manufacturers: 

Organizations who market 

off-the-shelf components 

AML/AVL Management 
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Associative Upstream and Downstream Connections 

Plan Concept Design Validate Production Support 

Requirements 

Structure 

Associative 
Structure 

System /Logical 

Structure 

Engineering 

Structure 
Simulation/Testing 

Structure 

Manufacturing 

Structure 

As-Supported 

Structure 

Associative Structures 
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PTC Live 2015 - eBOM & mBOM Sessions 

PTC Topic Date Time Room Customer Session Date Time Room 

PTC109: Best Practices for Managing Your 

Product Configurations 
6/8/2015 2:15PM Lincoln DE 

Part113: Part-Centric PLM in a Drawing-

Centric World: How we Manage Complete 

Part Specs 6/8/15 1:15PM Lincoln A 

PTC114: Part Types in PTC Windchill 

6/8/2015 4:00PM Lincoln DE 

Cust124: Linked Data in Real Life: How 

"Owner Links" Change Everything, Solar 

Turbines 6/8/15 5:00PM 
Cheekwood 

ABC 

PTC201:Managing Configurable Product 

Platforms 
6/9/2015 10:00AM 

Presidential 

Boardroom A 

Part201: Ninja MCAD/ECAD BOM Creation 

Scott Claes 
6/9/15 1:15PM Hermitage AB 

PTC214:Managing the SKU Development 

Process for Consumer Products 
6/9/2015 2:15PM Lincoln DE 

Cust238: GE Aviation Systems PLM 

Journey to Effective Global Concurrent 

Engineering 6/9/15 5:00PM Washington B 

PTC238: Driving Part Re-Use: ROI and 

Best Practices for Maximize Design Reuse 

6/9/2015 5:00PM Jackson AB 

CUST305 Demo of Alcon Change 

Management Process Using CAD Driven 

Product Structure 
6/10/15 8:15AM Heritage E 

PTC310: Moving to MBOM (Unifying 

Engineering and MFG Planning) with PTC 

Windchill MPMLink 6/10/2015 10:30AM Jackson AB 

Cust321: Whether Bottoms Up or Top 

Down Design: Let PTC Windchill do the 

Heavy Lifting, TE Connectivity 6/10/15 11:30AM Heritage E 

PTC300: Moving from PDM to PLM: The 

Value of Associative BOM 6/10/2015 8:15AM Hermitage D 
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• Your feedback is valuable  

• Don’t miss out on the chance to provide your feedback 

• Gain a chance to win an instant prize!  

• Please complete your session evaluation now 




