3D Electronic Model Based Design

Go All The Way!

James DelLaPorte
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Gulfstream sets the World Standard in Business Aviation

50 years of satisfying the world’s most demanding travelers with...

P

\
Performance & Operational FlexibilityX

Comfort & In-Flight Productivity
\ : Gulfstream’

Safety & Security '

o

Reliability & Exceptional Quality

Unmatched Product Support B




Gulfstream Expanded Product Line

2,950 nm (5,463 km) at M0.75

3,400 nm (6,297 km) at M0.75

3,400 nm (6,297 km) at M0.80
Entry into Service in 2011

G350: 3,800 nm (7,038 km) at M0.80
G450: 4,350 nm (8,056 km) at M0.80

G500: 5,800 nm (10,742 km) at M0.80
G550: 6,750 nm (12,501 km) at M0.80

7,000 nm (12,964 km) at M0.85
Entry into Service in 2012

sulfstream



Gulfstream Current Manufacturing Facilities

Appleton), Wisconsi
GCompletions.
Paint/StrippingEacility B -
) Py ' 250 000 {2 (221535 1) *‘ ‘ggvannah, Goorai
Llong Beach, California
Completions

Corporate Headquariers
MajerrAssemblySERGINEENING}
Pamnt/Stripping Eacility and ComplELioNs
385,000 f{2(31,122 m?) T Paint/StrinpingI=AciiLy S
* L1 | : 2404 A tA(ZZ208IM S
L = %

Mexicalim MexXico

Dallas;exas; _ _ —
SubrAssembly Stpport . BrundWiek, Caoref: i

Comdlations

and e i i Condltions iy
294,000/ 14274313119 RElSitriooing Facility ~————
403,561 ﬂ‘: (37'492 "lz) A '!g’f 12 (10,226 m2)

Nearly 4.0 million total square footage with over 10,000 employees
Gulfstream



Economics 101 Review — Define the PLM Value

Sales

-Costs of Goods Sold -Q

-Interest
-Taxes
Profits

N\

Dividends Retained Earnings

Gulfstream




What is 3D MBTD?

 True 3D electronic representation of the aircraft

— Includes fasteners, hardware, veneer, hoses, etc.

 Deployed to all users in the process

— Engineering, Manufacturing, Quality, Purchasing, Product
Support, etc.

— Supply Base

 Relies on Geometry versus text
— No dimensions on the models

— Users interrogate models for relevant dimensional
iInformation

Eliminates paper, design ambiguity and many costs
Gulfstream




Dassault Integrated Suite of Products
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3D Data Package Format

Electronic Agency Record 8110-3

Catia V5 3D Model Bill Of Material




Where does it start? Catia V5 Part Design

{28 60P5740181M004
w. XY plane
s yz plane
wene. X plane

=l
Ell=) External Parameters

=
|§1II Parameters

fe
tt H Relations

(':;,.‘-i;; External References
'L 60P5740181M004

% CONSTRUCTION_SET
B icHEck DataTag

@’i Publication

0P5740181M004
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What Tolerances? Catia V5 FT&A Tolerance Advisor

60P5740181M004

e Xy plane

e’ y2 plane

e’ 2% plane

External Parameters

Parameters

n;: Relations

E& External References

@ 20P5740181M004

({*;ﬁbv FT&A Geometry

#-%7 CONSTRUCTION SET

- Annotation Set.1

w Views

¥ Datums

Reference Frames
Geometrical Tolerances

™ Dimensions

lw: Notes

#- [l icHECK DataTag
Publication
H 60P5740181M004
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Add to Installation Catia V5 Product Design

fing
5 60P5740009MN001 --B LEADING EDGE INSTL - 05, LH
ﬁ 60-HWR02185 --- HARDWARE
% 60-ARMO1669 —A ARM - LEADING EDGE IMSTL - 05, LH
ﬁ 60-FST05515-M520426AD3 — RIVET-SOLID, 100 COUNTERSUNK FLUSH STANDARD HEAD

'EP5?40009A003 B LEADING EDGE ASSY - 05, LH
60P5740181M004 — RIB, LEADING ED'GE - 05, INBD, SYMM LH.

60P5740183M003 - RIB, LEADING ED'GE - 05, OUTED, SYMM LH
60P5740185M003 --- RIB, LEADING EDvGE - 05, 01, SYMM LH
60P5740187M003 -- RIB, LEADING EDvGE - 05, 02, SYMM LH
60P5740185M003 — RIB, LEADING EDvGE - 05, 03, SYMM LH
60P5740191M003 - RIB, LEADING EDvGE - 05, QUTED, PVD, SYMM LH
60P57402535006 --A PLENUM BEAM, LEADING EDGE - 05, 02, SYMM LH
60P57402555006 --A PLENUM BEAM, LEADING EDGE - 05, 03, 5YMM LH

60P57402575006 --A PLENUM BEAM, LEADING EDGE - 05, 04, SYMM LH

60P57404515004 --A SKIN, LEADING EDGE - 05, SYMM LH

60P5740801C001 B CUP, PICCOLO TUBE

60P5740801C001 —-B CUP, PICCOLO TUBE

60P5740801C001 —8 CUP, PICCOLO TUBE

60P5740801C001 B CLIP, PICCOLO TUBE

60P5740801C001 8 CUP, PICCOLO TUBE

60P5740801C001 —-B CUP, PICCOLO TUBE

60P5740801C001 8 CUP, PICCOLO TUBE

60P5740801C001 B CUIP, PICCOLO TUBE

60P5740801C001 —& CUP, PICCOLO TUBE
60P5740801C001 8 CUP, PICCOLO TUBE
60P5740801C001 8 CUP, PICCOLO TUBE
60P5740801C001 8 CUP, PICCOLO TUBE

60P5740801C001 —-B CUP, PICCOLO TUBE

60P5740801C001 —& CUIP, PICCOLO TUBE

Gulfstream

12/21/201
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Vault the Configuration Enovia SmarTeam

TC Product

Fart Number GOPEZ40005MO03

Revision £ State |Beleased j

Effectivity COl 6001 6993

Momenclature |LEADIMG EDGE IMSTL-03, LH

Process Codes |ASH

Finish Codes

IAPF Codes  |50FST05260M5204264D3, F, 4D N
BO-FSTOS2E0-MS 20426403, P, SMZ

NAS1791C3-2, P, ShaH

NASE30344, P, A

MASS04412, P, &l

Gulfstream
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Run the Business in SmarTeam

« SmarTeam > Build
Design/Certify / Mfg Engrg / Tooling / Test / Flight Test Solumina

ACO| ACO MIDO

Engrg | Cert| Cert |MFG|GAPP Plant Tool ueeL| Sitr | Al | Al MFG

: Layout QC | Test |Test| Test :
Design| 3D 2D 3D |SCHDL 3D : Execution

3D 3D | 3D | 3D |flight
3D Data| Data| Data |Data|Data| 5 . |Data Data|Datalbatal D Data
| 8o ata|Data|Data| Data || \5oMm

8120

8130
8100

1111111 |

Export Catia V5 data to Supply base

Graphics

Gulfstream




Workflow Approval Enovia SmarTeam

& Wing CRR

ﬁ Level Up | Claze  Help

- & ing CRA
5 1 e WNGCRR-00928

ProfileCard Links MNotes Tasks History | Flowchart

BOPS7401 81004 RIB, LEADING EDC CRR Wing
BOPS7401 B2M001 RIB, LEADING EDC
JGOPS7A01 83003 RIB, LEADING ECC
JGOPSTA0 S4MO0T RIB, LEADING EDC
JG0PS7A01 850003 RIB, LEADING EDC
1G0PSTA01 S6MO0T RIE, LEADING EDL

JG0PS7401 87M003 RIB, LEADING EDC Reject |
JBOPS740188MO0T RIB, LEADING EDC — o Proieet —
EOPG740183M003 RIB, LEADING ED(
160PS740190MO0T RIB, LEADING EDC _
160PST40151MO03 RIB, LEADING EDC Reect Repot Acgept | Acgept
EOPS740192M001 RIB, LEADING ED( Design
S— Check Epgpr M E [ HERER aprove .
3a£ [esign Acgept Acgept [ata GAL @
Stat | Accept | | ead sedert Actept Acgept o Integrity | Accept | Doc | Accept rE—:In‘_cil
hl A= e . ess | ! = lm =1
M And P gegept | =9 " Redznt | Approve sodnat
Accypt | | oE e
CC Start Reject  Heject  Acgept Acgept I otify
Mot
L. Stess ||
Lead

Fieject  Reject

Gulfstream
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Release the FAA Approved Data Enovia SmarTeam

o GOPS740
W BOPS740005N003

ENOVIA

TC Product

Part Number |EDP5?4DDDENDD3

Revision IA State |Releaszed

Effectivity [STEN CITII CEET

MNMomenclature |LEAD|NG EDGE INSTL-03, LH

Process CudeslASH

Finish Codes |

IAPF Codes  |BOFSTO5260-MS20426403, P, AD
BOFSTO5260-MS204264D3, P, SMZ
NAS1791C3-2, P, SM&H
NASBE03A4, P, Al

NASBE04412, P, &l

12/21/201
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Generate Bill of Material Report Gulfstream BOM

CAGE PARTS LIST - SECTIOM A CFG Rewvision
Gulfstrearn | &% | Sesoon, | posopsr4000snoos cot [T A
Parts List Title: LEADING EDGE INSTL - 03. LH | CAD File: SVE_AAATD2816-CO1
Index Part Number
— — CAGE SECTION 1 CFE Reevision
1 60P5740005N003 Gu]EtI'eam ‘ 0T34 ‘ APPROVAL SHEET ‘ PL-60P5740005N003 co1 Letter A
11 B0P5T40005A008 Parts List Title: LEADING EDGE INSTL - 03, LH | CAD File: SVE_AAA1926168-C01
111 G0P 11574053002 Section Description
112 GOPST40151M008 Section 1 Approval Sheet
113 BOP5740153M003 Section A Product Configuration
Section B MNotes
114 B0PS740155M008 R
Section C Sub-Product Notes
115 G0P5740157M006 Section D Revision Description
116 B0P5740150M008 Section E Composite Ply Table
117 GBOPS740161M005
CONFIGURATIONS
118 G60PS7402235006 LFG EFF
co BO01-6250 Document Approvals Process ID: WHGCDR-00372
118 G0PS57402355008
Date User ID Name Title
11.10 G0P5T4023T3008 02/02/2009 ecD0251 Scott Melson Design Lead
02/02/2009 ecD0205 Jasmine Woody M And P
- - 02/03/2009 ecD0218 Anthony Allyn Check
574
11 BOPST40Z225001 02/03/2008 ecO0213 Anna Leslie Project
p 02/03/2008 ecD0254 Gary Spindler Weights
574 1
1112 GOPST402413006 02/04/20089 ec00030 CORRIE WILSON M. E.
—z - 02/04/2009 ecDO228 Scot Beggs Stress Lead
1113 GOF57404315004 02/04/2008  ecOD268 John Micholas Stress Approve
— O4/13/2008  ocO0425 Rick Gaszak Design Approve
1.1.14 G0PST405455003 04/14/2000  u306201 Tessie Jones FAA Held
04/14/2009 u31024& Troy Follak Project Engineer
1.1.15 BOFS7405473001 04/16/2008  u309032 MEIL BRAID Sys_Struct Enginesr
04/16/2000 u724831 Colleen Baker Released By
1.1.16 G0PS7405425001
1197 B0P57405515003
1.1.18 G0P57405555003
~ »
Sstrearxl
12/21/201
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Send to Supplier Gulfstream Bulk Export

Su PP lier Portal BOP5740005M003 2 -

BOPR7 40007~
BOM from Documents  #

Melcome to the e Gulfstream login page for Gulfstream personnel. % Edd » od u ct
Delete 3
Lizer Mame: || jp Ujdate
Pzt I Meed Help?
Life Cycle »2r  [BOPE740005N003
R
File Operation » I;_«,\ State |Released
Please be advised that if you are a user of Livelink with Inikiake Process 4
with Microsoft IE 7.0, you could experience difficulties v - ICE” IE |:|D1 _I 59 9 g
. . e Open Yiews 4
‘We are asking you to consider, 1) not upgrading; 2) inst =
upgrade of IET.0, or 3) users that have upgraded should ure ILEAD'NG EDGE |NST|_ - DB, |_H
older version of IE. Grid Properties
Should you have any questions, please direct them toy = wes I"‘I:\"'S H
_E—Eﬁll]’ Add As Copy
Gulfstream Tools 3 Session Mgmk 4
Send To 4 Reports b BCOM Compare
= User Defined Tools b Mew Part From  F BOM Compare - Flat
) winzip - AllInOne.zip =] - T
File  Actions “Yiew Jobs Options Help MASEE04812, P, Al Bottam Lp Report
(._\’ = — ey o - "\l r Bulk Export:
=jia | | ek | ke | § -
Y =5 (R Y (89 @ s |
e open Favarites Add Extrack Encrypk Wi _h
Mame | Type = | Modified -
oe0PS312001M021 -.pdf adobe Acro.,. 9/29/2009 5:52 AM
QSVE_AF\AIS?DS?.CATPart CATIA Park 432008 3132 PM
@SVE_&AAISB??D.CATPart CATIA Park 4312008 11:39 AM
QSVE_F\F\AZ?ISSE.CATPart CATIA Park 422008 10:47 AM ]
@S\-‘E_F\F\AZQISI??.CF\TPart CATIA Park 4/1J2008 3:54 PM
EQSVC_AAAIDSDQ?.CATPdeuct CATIA Product 4312008 2:34 PM = »
"':';7_ SYC_AAA10S097 . CATProduct.rh Right Hemis. .. /902009 4;00 PM - (Il I I I StI‘eim’l
|Selected 0 files, 0 bytes [Total 11 files, 10,696KE a0 12/21/201
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Manufacturing Planning Catia V5 / Enovia SmarTeam

Search clazs

=l @i Class Broveser =
B Clazzes
[®] Main
= [®)] Documents
Folder
Org Docume
Other CAD Fi
Irmage
Wweb Docun

Design Table__|
Specification
=l CAD Docume

= b anufact

b &t
b &t
b &
b &t
t anu
b &
b &t

Tooling

[zt =

Engineer

b azter O

Flight Tes

ENOVIA

Manufacturing Part

[%] CATIA V5 - [SVS_AAAD77255.CATProduct (ReadOnly) ]

EJ start  SmarTeam Fle  Edr  View Inset  Took  Analyze  Window GAC Help - x

B $RFLFE Mldm Tt~ 802 % @ FEF LS HHE VA0 £ 58

B, ] jp0P5334001N020M01

Fart| -“v’.ﬁ 60P5334001M161 --A FITTING, DRAG LINK - CTR MID, SYMM LBL 49.000
-Applications
Fewil

Mom

K

Corml

W dRAAPERESEE D5 & - 8

3 w0

12/21/201
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Manufacturing NC Delmia VNC / Enovia SmarTeam

Data | Chart Profile Card
Clazs |Stale |F'artNumber - 75
1 BOP534 7002450010 emm
BOPS347001AO0TMO
BOPS329001MO0E

1

11

—

=

1

2
3
4
A
G
7
a
9
1]
2
3
14 |
15
A
7
a
9
2
2
2
2
2
2
2
2

—

—

1

—

=

B8 EEEEEEEEEEEEEEEEEEEEEEEEEE
], e,

B

%)

[SX}

=

n

G

7

28

BOF5312001M426
EOP5212001M426
EOP510200M 001
EOP5210200M 001
BOF35102004117
EOP351 02004117
EOF451 21008004
BOF5332001M015
BOF5332001M003
EOFS332001M005
BOFP35102004113]
BOF35102004118;
BOF5332001M043
EOF5332001M043
BOF5I32001M0E3
BOP5333007A025]
BOP5332001M041
BOP5332001M042
BOFG5I32001H043
BOF5332001M044
BOP5328001A024|
BOPS332001MO07
BOP5I32001H072
EOF5332001M002
BOF5333001M013

Links

Motes

Revision

Viewer

12/21/201
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Building X Delmia Plant Layout / Enovia SmarTeam

| L'dLd | ~1idiL I'IUIIIE\.rDILJl LIlIkD nNuLcs YIS VITVEI

Clazz |State [Part | >
1|& | o |55, Q
2| & o |5V
3| & M 5V
(1o  ss. Plant Layout Product
5| & & |5vs.
6| & M |5V
7| % M |5V
8| & | M 5vs
3| & o |5V
10 & & 5V
1| & o Svs
12) & & 5V
13 & @ Sv5
14 & B Sv5:
15| & o Svsi
16 & o Svs
17| & | o |5vS
18 & & Svs
19) & [ 5V
200 & | o 5VS
21| & @ 5V
22| & o 5vS.
23| & & 5vs.

12/21/201
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Manufacturing Tooling Catia V5 / Enovia SmarTeam

‘hart

State

|F'art Mumber

e I [

GE0233-00034,
GEOT24-01144
GEO124-01134,
GE0124-01124,
GEOT24-01114
GEOT24-01104
GE0124-00914,
GE0124-00302,

SY5_AAA105530

GE1055-00034
[5E1055-00044,
GE1054-00334
GE1054-00394

SYS_ALATTO543

GEOET0-00012,
GEOEE4-00012,
GEO373-00014
GEO734-00014
GEO7I3-00042,
GEO377-00014

ENOWVEA

Profile Card | Links Motes Revision Viewer

Tooling Product

3] CATIA V5 - [SVS_AAA043700.CATProduct (ReadOnly) ]
B start  Smartesm Fle  Edt  view Insert  Took  Analyze  Window GAC Help

B SRICE Eetskeh T~ ~m oL |
Fart [ 5:‘3‘60124-011411\

M G60124-0247A ASSEMBLY
[=PE <> <M G60124-0239A ASSEMBLY

-3 CL-5A-HKAT 0— HAND KNOB ASSY
Tl :=McCL-38-LP L-PIN

<M CL-38-LP L-PIN
Tool S, eI

-Applications

Fart

Flag

A=

Cormi

D& ES 9o P BN wmesaAQ sBAF66E 5 Zoud
Ao ua ol

12/21/201
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Tooling Verification Metrolog V5 / Enovia SmarTeam

rch class

Industry Stanc;l
Engineernng 5
hazter Dimen:
Flight Test
Structural Tes
Supplier
Engineernng R
Plant Layout
Recard Candil
Aijrcraft Servic
CAD Tool Rec
Toaling Stand
Flight Test Ele
=[5 Mg Verificatio
Mg Werific
Mg Werific

Mg Verific ¢

Mfg Yerific

Mfg Yerific
MC bdex Progr
Flight Test Lec
MRE
Semvice Engin
Tech Pubs
Ground Suppc
Structural Tes
Fight Test Stz o |

ENOVIA

Manufacturindg Product

[] CATIA V5 - [SVS_AAA155425.CATProcess (ReadOnly) ]

EEXHE

EJ et SmarTesm Fle  Edt  Wew nsert Iools  Window  Wigrking Session GAC Measuring Device Pmbe  Festurs  Mignment  Progrsm  Point Gloud  GDview  Help -8 X
% B kA PESAn HE O TERBES L RAng e SH SRUCR
#, e
— ks
= I N
| ]
3| - 2
o (e 5,
- +Q
= 0 Rt
= ey
et | L. =
=
o
%5 || I

b
[T} %

L
A JJ:_“ X
o | O

Lo

[

I

I

I

%

L

=

12/21/201
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Shop Floor Execution Solumina/ Enovia SmarTeam

= Work Plan - Instructions

o B = (=]
Pait Mo |Oper +BStep | Plan Wer | Plan Fiev | Part Type [ Program | g T - > » o
P | GEOMSAE00 0s0 - 010 1 34 AN
Plan Revision Status=PLAN RELEASED
Task Worked by: Data  Chart Profile Card Links Motes Revision | Viewer

Plan Title: STATION, MFG - BARREL .JOINING

The texd of this plan was changed on 200940420 054732 by USO0000 (fartin /. Bel

Class | State | Part Numnber

Additional Plan Teﬂ

| [ BOPS7A01S1MO0:

[{@ o.0os[afa]c] ¥

Lo 005]a]

THIS PLAMN COLLECTS THE FWD, FWD-mID, CTR-MID, AFT-MID, AFT FUSELAGE BARH
APARALLEL WORK FLOWY FOR JOIMING AND YERIFIES THE COMPLETION OF EACH

ACTUAL INSTALLATION INSTRUCTIONS ARE IN THE SPLICE INSTL WORK PLANS FO

529.000, FS 747.750, F5951.310

REFEREMCE TOOLING: GEOMSS500AF
GEOMS95005C0
GEOMSH5005CD3
GEOMSA5005CD4
GEOMS9500HOE
GAOMSHE00SCD A%

ASEY FIXTURE, FUSELAGE JOINING
JOINTOOL SCAFFOLD

JOIMIMNG SCAFFOLD SINGLE SPLICH
CROSSWALK -JOIMNING FIXTURE
HOISTING EQUIPMERNT
SCAFFOLD FUSELAGE MATE AFT

l2jo.o1afals]|er

-y
-

[060] INSPECT INSTALLATION OF FS 324.500 SPLICE
Oper Info |

The text of this operation was changed on 20084222 12:29:02 b US02049 (Bl W

INSPECT INSTALLATION OF FS 324500 SPLICE AND OK TO LOAD CEMNTER - MID SE
IM ASEY FISTURE.

fuuett Tune. Coriicagon bR — 1o s =
o 5] 0 30

L

PT A-B

< F\

I - = > [ I Models |

| rodel | Update | Time - |

Manufacturing Execution System G ] f |

12/21/201
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Shop Floor Assembly Viewing with Catia V5

Gulfstream

12/21/201
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Final Installation

"8 Installed Part
R

12/21/201
0



T1 Roll Out On Schedule
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The Gulfstream 3D MBD Business Model

= Business Model will therefore need to manage:

Design application set and application revision levels
Hardware configuration requirements

Software updates and deployments

Security issues

Data formats

Data feeds to Manufacturing

Design business processes

Manufacturing business processes

Gulfstream




Discussion Points

Questions and Answers

Gulfstream

30
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