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AGENDA

] Overview of GE Aviation

d Mechanical CAD (MCAD) Storage and BOM Management

d Engineering Bill of Material (eBOM) and Manufacturing Bill
of Material (ImBOM) Management

1 Future Vision
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GE AVIATION PORTFOLIO...21% OF THE GE COMPANY

Commercial engines
32%

v’ General aviation engines
v" Power, mechanical, electronics

Commercial engine
services 41%

e’ =

Military engines  —
and services 15%

Avionics and Digital ——
Solutions 3%

v" Avionics

v’ Digital Services

v" Power Transmissions

v Turbo machinery

A leading provider of jet engines, systems and services
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GE AVIATION’S DIGITAL SOLUTIONS CORE PRODUCTS o E\/E.
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EBOM Only

\ Altium Designer® software

---*_—_—_

Mentor Graphics ———EBOMQnly _ _
DXDesigner® software

Windchill
PartsLink™

ESI A
& S| Adapt:

Altium Designer®are trademarks or registered trademarks of Altium
LLC or its affiliated companies.

AutoCAD® is a registered trademark or trademark of Autodesk, Inc.,
in the USA and other countries.

DXDesigner® are trademarks of Mentor Graphics Corporation

NX ™is a trademark or registered trademark of Siemens Product
Lifecycle Management Software Inc. or its subsidiaries in the United
States and in other countries.

Oracle and Java are registered trademarks of Oracle and/or its
affiliates. Other names may be trademarks of their respective
owners.

PTC Windchill PDMLink and PTC Windchill PartsLink are trademarks
or registered trademarks of PTC Inc. or its subsidiaries in the U.S. and
in other countries.

SolidWorks® is a registered trademark or trademark of Autodesk,
Inc., in the USA and other countries.

#LIVEWORX Copyright 2016 General Electric Company, U.S.A.
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—> Oracle® R12 Software

Legacy ERP
Systems

Non PTC MCAD Tools

Non PTC ECAD Tools

T
PTC Tools

GE Tools

U
Oracle ® Tools
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MCAD STORAGE AND
BOM MANAGEMENT
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MCAD STORAGE AND BOM MANAGEMENT

Successfully migrated MCAD data for 2 sites from shared network drives to WGM

@ m @

Common Folders
B windchil Cabinets
E % Workspace

User adoption by sites using NX software has been
challenging due to previous effort to use Teamcenter®
software for MCAD management

Teamcenter®is a trademark or registered trademark of Siemens Product Lifecycle Management Software Inc. or its
subsidiaries in the United States and in other countries.

SolidWorks

P Folder Tree

File View Go Navigator Tools

Product - WINDCHILL TESTING AREA Non Shared team, Smiths Aerospace - Electrical Power - Dayton (Active)

Window Help

«=>0bans m3

Address | https://qa-windchillus.ge

PTC’ Windchill'
210050506

JojebiaenN

asfi0.g | piees v, &5

@ Products > WINDCHILL TESTING AREA Non Shared team, Smiths Aerospace - Electrical Power - Dayton

?0id=0R%3Awt.pdmiink PDMLinkProduct%3A4004884789&u8=1

[Change Notice, Change... |w] [Searct

Plv) |QuickLinks -

| Recently Accessed ~

‘ Actions ~ | 3 Product - WINDCHILL TESTING AREA Non Shared team, Smiths Aerospace - Electrical Power - Dayton

= Folder Contents All

|

0 % E ) E]
New Document New Part New Change Request New Folder Copy Add to Workspace

i 0 ) o R

L e e e A A A QA A WV

Number

ED4-27-02
ED4-25-01

07639
07639

_ Original Design Activity CAGE Code

Actions ~

ED11-13-000CSLDASM Smiths Aerospace - Electrical Power - Dayton

ED4-20-3DWG
ED4-20-2.SLDPRT
ED2-9-1000.PRT

07639

Smiths Aerospace - Electrical Power - Dayton

07639

LB

[ Name
cap
Parts
Changes
Drawings
Supporting Tech Data
Documents
Deliverables
Tooling-Test Equipment
Customer Data
Work Instructions
Requirements
test
Test
ED11-13-000 SLDASM
DRAWING TEST
Ed4-20-2.SLDPRT

B Ed2:9-1000.prt

Version

s851

001.1

s#81

<[

(0 objects selected )

(17 objects
PE-O

State

In Work
In Work
In Work
In Work
In Work

In Work

#LIVEWORX
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MCAD STORAGE AND BOM MANAGEMENT MIGRATION ISSUES o E\/‘

Outdated CAD Models

XYZ-01.prt

XYZ-001 Rev -

XYZ-001 Rev A

#LIVEWORX

Models with multiple reference
sets to create different CAD parts

XYZ.prt

XYZ-001

XYZ-002

Copyright 2016 General Electric Company, U.S.A.
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Missing CAD attributes in the

models.

Model without Attributes

Property Name Value / Text Expression

1 | <Type a new property =

Model with Attributes

Property Name Value [ Text Expression
Description REGULATOR ASSEMEBLY, REFEREMCE
Material SEE DETAILS
Weight SW-Mass @R YLB-1954-1.5L0A5M"
Finish

Hardness

Partho

ESPRP:"SW File Name™

| A ] W] M e

CDA

05624
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MCAD STORAGE AND BOM MANAGEMENT

/
v
|#ctions~ | (5] & Assembly - RYLB-1954-1.SLDASM, 05624, 002.1 & CAD Structure
Structure Relationship Explorer
Viewing New/Add To. Filter Tools
£ views ~ &y By S "E;/ %2 Current Fiter
(£ —| G2 ° ey -
e By e o Lo o | ommormore o Link models and Wtparts via eBOM
T 28
- .
association
4 (% RYLB-1954-1.5LDASM RYLB-1954-1.5LDASM 002.1
(9 ALG-19.5LDPRT AL6-19.5LDPRT -2
(9 AW1-1325LDPRT AW1-1325LDPRT
(5 AS3472-100.5LDPRT AS3472-100.5LDPRT
(3 RYLB-1957-1.SLDPRT RYLB-1957-1.SLDPRT
(3 RYLB-1959-1SLDPRT RYLB-1959-1.SLDPRT |Actions=| 45 Custom Part - RYLB-1954-1, REGULATOR ASSEMBLY, REFERENCE, 05624, 002.2 ' Windchill Structure
(3 M59386-019.5LDPRT MS9386-019.SLDPRT Details || IRl Reloted Objects ||| Changes ||| Export Controt ||| History ||| Where Used ||| Traceabitity ||| Retationship Explorer ||| amtav
(3 AL5-155.5LDPRT AL5-155.SLDPRT Editing Check Out/in Clipboard Viewing New/Add To Filter
G APa.1515.00RT AP4-161.SLDPRT {}a Insert Existing = Remove | [ Check Out Bl Revise L‘D : [D B views P ‘é/‘ E. Current Fiter
g i} nsertNew ~  Edit ~ || {Checkin - (LI My Checkouts | Paste  Copy | ShowHide [ | Display ~ | New Addto | EdiFiier Tl SavedFiters - | Cor
RYLB-1980-1.SLDPRT RYLB-1980-1.SLDPRT
Fransmare BT 24
(9 AW1-1285LDPRT AW1-128.SLDPRT 0013 Find in Struciure L
> @ RYLB-21115LDASM RYLB-2111.5DASM 0011 Name Number Attributes || Visualization ||[{TE=gl| Occurrences ||| Supersedes ||| Classification
i - 4 {3} REGULATOR ASSEMBLY, REFE.  RVLB-1954-1 e - r B s R
5-154. PRT AL5-154.SLDPRT of Insert Existing 5} Insert New %3 Insert Multiple New == Remove E e Edit A e
Gz o o re e | rnc et |ty |t ltems not MCAD modeled and
{58 cap, REGULATOR B} CAPREGULATOR RYLB-19: 1 exch
{53 PISTON, REGULATOR {3} GREASE ARCRAF.  AL6-19 1 sach EI H AD E AD H
st AL-128 {3 HOUSING,REGUL.  RYLB-1850-1 1 each ec ron IC I ems
- omrice R 4 ouAcE RYLS-2111 1 each
- e .
Bencvasinies wn | B o — = added via MyBOM Tool
{5} GREASE ARCRAFTANDD  ALE- {8 PISTON SEAL 1 each
{5k RETAINING RING, INTERN, ~ AS34 B PISTON SEAL 1 each
{5 SPRING, COMPRESSION AP4-161 &3 PISTON, REGULAT. T cach
{5} PACKING, PREFORMED - £ M59386-019 G REANING AING, h cn
{g} HOUSING, REGULATOR RYLB-1980-1 {’é} SHIM 1 as needed
st AWL-132 & sHw 1 as needed
{8 SPRING, COMP AP4-161 1 each
Gt
A B c D E F G H 1
| 1 Assemblys Version |Assembly CAGE Code _|iteration
2 [RYLB-1954-1 002.2 05624 MyBOM Structure
3 Company Part # Part Name Part CAGE Code Line Item Quantity |Unit of Measure |Find Number i itute Parts
4 AWL132 SHIM 05624 1.0 as needed
5 RYLB-2111 ORIFICE 05624 1.0 each
6 AL6-19 GREASE, AIRCRAFT AND 105624 1.0 each
7 [Awi-128 SHIM 05624 1.0 as needed
8 AL5-154 PISTON SEAL 05624 1.0 each
9 AS3472-100 RETAINING RING, INTERN/QPD 1.0 each
10 RYLB-1559-1 CAP, REGULATOR 05624 1.0 each
11 RYLB-1957-1 PISTON, REGULATOR 05624 1.0 each
12 ALS-155 PISTON SEAL 05624 1.0 each
13 APA-161 SPRING, COMPRESSION _|05624 1.0 each
14 MS9386-019 PACKING, PREFORMED - AQPD 1.0 each
15 RYLB-1580-1 HOUSING, REGULATOR _ 05624 1.0 each
15
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ENGINEERING BILL OF
MATERIAL (EBOM) AND
MANUFACTURING BILL OF
MATERIAL (MBOM)
MANAGEMENT
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ENGINEERING BILL OF MATERIAL (EBOM) MANAGEMENT

Why create our own tool?

 The Out of the Box BOM loader is not user intuitive
* Needed for migration of new sites into PDMLink

Overview

* Excel based tool that uses the Windchill API
* InfoEngine tasks pull additional info via VBA Macro

Downloaded [Assembly i .

Assembly # S CAGECode |Descriptio MyBOM Structure View
END ITEM A3 35351

Part CAGE Line Item . Unit of Find Reference 3
Company Part # Part Name Quantity K Substitute Parts

Code Commen t Measure Number |Designator
DETAIL PART 1 Detail Part 35351 1.0 Gallon (US) |3
SUB ASSEMBLY 2 Assembly 2 35351 1.0 each 2
ELECTRICAL Electrical
COMPONENT Component 1|QPD 16.0 each R1-R15,R19

SUB ASSEMBLY 1A; SUB
DEMO PART 1 DEMO Part1 (35351 1.0 Inches 1 ASSEMBLY 1B
#LIVEWORX

Actions~ | 42 Custom Part - END ITEM, End Item, 35351, A.3
[ Changes | Export cantrt || i
db Ins
i3 In 3 My Checkout N o
I
4 {C}ENDTEM  Endltem 35351
4 4D
@OETALPARTI  DewiPet 3
e
{hsupassmblyz  Assemby2 351

Copyright 2016 General Electric Company, U.S.A.
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MYBOM DOCUMENT TO PART LINKING

MyBOM

Downloaded Assembly (Iteration
Assembly # i .
Version CAGE Code |Description
Check-1
End Item Al 35351 eckin
comment
Document
Number Name Revision Link Type
CAGE E
Installation .
End Item DWG . 35351 - Described by
Drawing
ENGINEERING
ASME Y14.100-2000 QPD Y4 Reference

DWG PRACTICES

#LIVEWORX

PTC Windchill

Actions » | %Gk Custom Part - END ITEM, End Item, 35351, A.3

Related Objects 7

Described By Documents | Secondary Described By Documents | References Documents | CAD/Dynamic Documents

- Described By Documents Defauit * ol
oF T = @ CC)
Add Associate New Remove Copy Paste Paste Selection
] Number o Version 1 lame
B[] END ITEM DWG = d Item DWG
) objects selectec

+ Secondary Described By Documents

= References Documents Default ~ | &

b i = I @ CE)

Add Associate New Remove Copy Paste Paste Selection

:l Number t Version 1 Name Co

Copyright 2016 General Electric Company, U.S.A.

Substitutes

Substitutes For | Distribution Targets

Last Modified

13



EBOM IMPORT AND VALIDATION USING MYBOM \L/'vc% /=

v

Actions~ | {3 Custom Part - END ITEM

f| Details | Structure elated Objects IyBOM 1 port/Export U b
Editing % - MyBOM Export (Summary
9P Insert Existing @ Reassian Life Cycles MyBOM Export (Standard/Occurrences
,J Insert New ~ /’ Edit ~ = o ’
¥+ Reset Team
& £ = ‘ﬂ assio
{C3ENDITEM ENDITEM 35351
MyBOM Import Wizard

Ta ke AanS | =1} File Browser (XLSX ONLY!)

-l Validation Results

* InfoEngine tasks are powerful and can aid in rapid
prototyping of tools e

 Users like to create napkin BOMs in the tool

 The use of error and warning messages is very
helpful

 TEST, then TEST, then, TEST. Repeat!

#LIVEWORX Copyright 2016 General Electric Company, U.S.A. 14



EBOM TO MBOM TRANSFORMATION

. : 1 tim
ESI Enterprise Systems Integrations time

MOM (Middleware )

~ e o Lo o o
rd ) P g 7

— W

Message Oriented Middleware

* Customized ESI interface to communicate with Oracle R12 via internal integration tool
* Constraints from ERP integration team forced OOB ESI tool customization
* Updates to MBOM after integration performed in Oracle R12

Take Aways

 Still more manual steps in Oracle than expected after integration
* The integration fails more often then expected (Unit of Measure, item revision)

* Engineers requesting cross-tool reporting mechanism (Part cost and Inventory levels)

#LIVEWORX Copyright 2016 General Electric Company, U.S.A.
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EARLY PART
PROCUREMENT
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CREATING EBOMS FOR LONG LEAD PART PROCUREMENT

#LIVEWORX

| \ . Design ‘
|1 Wark UnderHewew‘ ‘ Release

= Early push to ERP for long lead items

» Rapid evolution of design, prior to Production

New Revision :
In Work ‘J LInder Rewew‘

Released Canceled
|

Reviewed‘ Apprwed‘

Revise Release
ECR/ECN Process
Revise
Update
initial »
MCAD/
ECAD BOM
l No Optional
Load in .
&?:Et)‘j <l Windenil - Fl:‘:r'r‘;"gtee <~ Approve Yes - L?:gfaBC?eM
ECAD BOM through Process . EBOM? ~  EBOM is ‘Design Released’ from WC
MyBOM "
v

Copyright 2016 General Electric Company, U.S.A.

L E\/‘

WOR)

L 4

15

\

17



EARLY EBOM PUSH TO ORACLE R12 \L,'V\é% s

. : N ti
ESI Enterprise Systems Integrations times

MOM (Middleware )
[e o [e o]

® /] @
@ @ ,,o @

®—iv @
® e

N N
7 C

—

Message Oriented Middleware

* Developed an eBOM re-push via the ESI integration
— Only at Design Release stage

* Parts created in PTC Windchill and Oracle R12 earlier in the item’s lifecycle

Take Aways

* Supply Chain now has single flow for parts purchase

* Financials are directly tied to engineering via the integration

#LIVEWORX Copyright 2016 General Electric Company, U.S.A. 18
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FUTURE WORK
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FUTURE VISION NV

WOR
/

. SolidWorks software

Windchill (MR —
PDMLink & __>( SIEEE Oracle R12 Software
Windchill Area

‘ Pa rtsLink

Non PTC MCAD Tools

Mentor Graphics
__DXDesigner software

Non PTC ECAD Tools
S

PTC Tools

GE Tools

.
Oracle Tools

#LIVEWORX Copyright 2016 General Electric Company, U.S.A. 20



QUESTIONS?

Ed Barnett (PLM Lead Analyst) ed.barnett4@ge.com

Rob Hoschner (Black Belt - Engineering Tools) robert.hoschner@ge.com

Greg Noorman (Lead IT Engineer) gregory.noorman@ge.com

Gavin Phillips (Program Leader Windchill PLM) gavin.phillips@ge.com

#LIVEWORX Copyright 2016 General Electric Company, U.S.A.

l_I\/E\~ /
WORX 15

21


mailto:ed.barnett4@ge.com
mailto:robert.hoschner@ge.com
mailto:gregory.noorman@ge.com
mailto:gavin.phillips@ge.com

liveworx.com



