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Agenda

� Who are Bombardier Belfast

� Bombardier and Delmia

� Bombardier Belfast 2007 Project

� Progress so far

� Future work

� Findings, risks and issues



4

Bombardier – who we are

Bombardier Aerospace
World leader in regional, business 
and amphibious aircraft

•F07 revenues: $8.2 billion
•56% of total revenues
•Backlog: $13.2 billion*
•Employees: 27,130*

*As at January 31, 2007

Bombardier Transportation
World leader in the manufacturing and 
servicing of rail equipment and rail-
related products

•F07 revenues: $6.6 billion
•44% of total revenues
•Backlog: $27.5 billion*
•Employees: 29,100*
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Q100/200 Q300 Q400

Bombardier regional aircraft

CRJ200 CRJ700 CRJ900/705 CRJ1000 
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Bombardier’s Business Aircraft portfolio is centred 
on three families

LEARJET
FAMILY

CHALLENGER 
FAMILY

GLOBAL 
FAMILY

Learjet 40 XR Learjet 60 XR Learjet 45 XR

Challenger 605 Challenger 300 Challenger 850

Bombardier Global 5000 Global Express XRS
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The Short brothers – a heritage of innovation

Wright Flyer

Centenary in 2008



8

Bombardier Aerospace, Belfast - Manufacturing Sites

1

3

2

4

1 Queen’s Island Main Assembly Facility
2 Dunmurry Composites Fabrication and Assembly
3 Newtownabbey Composites Fabrication and Assembly
4 Hawlmark Metal Component Fabrication Facility
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Bombardier Aerospace, Belfast

Advanced Composites (two plants)

Centre of excellence for Composites within 

the Bombardier Aerospace Group. 

New RTM facility -

Fuselages:

Belfast designs, manufactures and assembles 

fuselages for Bombardier business and regional 

aircraft programs

Nacelles –

Belfast designs and manufactures engine 

nacelles for major engine manufacturers
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BOMBARDIER CRJ700 BOMBARDIER CRJ900

BOMBARDIER LEARJET 40XR BOMBARDIER LEARJET 45XR

Belfast participates in all Bombardier aircraft families

BOMBARDIER Q400
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BOMBARDIER CHALLENGER 605

BOMBARDIER GLOBAL 5000 BOMBARDIER GLOBAL EXPRESS XRS

BOMBARDIER CHALLENGER 300

Belfast participates in all Bombardier aircraft families



Bombardier and Delmia
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History of Delmia and Bombardier Aerospace

� Belfast Manufacturing Engineering initial investigation/pilot 
of Delmia 2004

� Virtual factory analysis Belfast/Montreal 2005

� Belfast M.E.  DTI funded                          2006 

• Consortium of 12 partners 

� Belfast Production Pilot 2007

• Today
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Drivers for Digital manufacturing

� Engineering change at NPI

� Reduce operations learning time at NPI.

� Influencing early Design

� Manufacturing Engineering Vision is process design, not I.T.

� Move M.E. to higher value added activity.

� Investment in Catia V5 not exploited

� Investment in systems lagging competitors

� Design are moving to solely 3D definition

� Burning platform systems 

• Current CAPP system 23 years deployed
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The Current ME Environment

ID Task Name EPR Title Work Duration Predecessors Resource Names

1 A83300                                               92.32 hrs 32.22 hrs

2 100534STG1OP09X11 -A LOCATING STUB FRAMES/FWD FLOOR & 26.25 BEAMS  4.29 hrs 4.29 hrs Fitter

3 100534STG1OP10X13 -A STAGE 1 ASSY(LOCATE PRESSURE FLOOR & H.STICKS 7.5 hrs 2.5 hrs 2 Fitter[300%]

4 100534STG1OP20X17 -A STG 1(LOCATE FRONT SPAR STUD,FRMS & LONGERONS)5.19 hrs 5.19 hrs 3 Fitter

5 100534STG1OP25X23 -A LOCATE HOCKEY STICKS,B`HEADS & S`MATIC BEAMS  6.06 hrs 3.03 hrs 4 Fitter[200%]

6 100534STG1OP30X09 -A STG 1(INSTALL FASTENERS IWO PRESS FLOOR)      9.79 hrs 4.89 hrs 5 Fitter[200%]

7 100534STG1OP31X03 -A STG 1 RIVET IWO PRESS FLOOR                   3.4 hrs 1.7 hrs 6 Rivetter[200%]

8 100534STG1OP35X05 -B STAGE 1 (LOCATE REAR SPAR & INSTALL FASTENERS)9.81 hrs 9.81 hrs 6 Fitter

9 100534STG1OP40X14 -A INSTLN. OF AFT MC BULKHEAD                    7.38 hrs 7.38 hrs 5 Fitter

10 100534STG1OP41X03 -A INSTLN. OF CLEATS IWO REAR SPAR & FWD BULKHEAD1.53 hrs 1.53 hrs 11 Fitter

11 100534STG1OP50X14 -A STG1(LOCATE FWD BTM PANEL/FWD B/HEAD & FLOOR) 7.52 hrs 7.52 hrs 5 Fitter

12 100534STG1OP60X05 -B STG1(INSTL FASTENERS POSTS,BTM PNL FRMS&B/HEAD6.81 hrs 3.4 hrs 11,9 Fitter[200%]

13 100534STG1OP61X06 -A STG1(RIVET REAR SPAR,POSTS,BTM PNL FRMS&B/HEAD5.02 hrs 2.51 hrs 8,12 Rivetter[200%]

14 100534STG1OP65X07 -A RIVET M/C AFT BULKHEAD/PRESSURE BOXES         2.87 hrs 1.43 hrs 12 Rivetter[201%]

15 100534STG1OP70X07 -A STG 1.LOCATE BUMP STOP BEAM,SHEAR DECK & DRILL6.4 hrs 6.4 hrs 5 Fitter

16 100534STG1OP75X06 -E STG 1.INSTL B/STOP BEAM & SHEAR DECK FASTENERS4.74 hrs 2.37 hrs 15 Fitter[200%]

17 100534STG1OP80X14 -D STAGE 1.INSTALL AFT LOWER BULKHEAD WEB .      4.01 hrs 4.01 hrs 14 Fitter

18 FINISH                                                             0 hrs 0 hrs 7,10,13,16,17

Fitter

Fitter[300%]

Fitter

Fitter[200%]

Fitter[200%]

Rivetter[200%]

Fitter

Fitter

Fitter

Fitter

Fitter[200%]

Rive

Rivetter[201%

Fitter

Fitter[200%]

Fitter

11/

F S S M T W T F S S M T

04 Jun '07 11 Jun
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The Future ME Environment for Assembly
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The Belfast Team

Internal BAB resources 

Functional Experts.
As required

Project Sponsors

Robert Burke 

John Cahill

Delmia UK
Colin Clemson

Nick Woodruff
Iain Ashmore

Jason Jones

I.T.
Iain Crosbie
Aidan Hughes
Alan Weir
Steven McMorris

M.E. 
Processes & Tools

Donna McAleenan
Brian Welch 
Caroline Gibson
Peter Elliott
Gerry McGrattan
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Delmia Project Objectives & Scope for CRJ1000 Flights

� To partially integrate & configure Delmia (DPE & DPM)

• To provide a system that enables assembly processes to be designed and 

validated prior to a first physical build (up to and including data take-on for 

the first build)

� To develop Delmia competence within ME & IT

• ME competence in the use of various Delmia workbenches

• IT competence in configuring & supporting Delmia
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1.1 Insert Evolving Product 2.1

Process Nodes

PERTs, Assembly Plans, 

Sub-Assembly Plans, 

Operations.

3.1
Part instance 

consumption
4.1 MBOM to MAXIM

1.2 Insert Evolving Resources 2.2

Operations

Modelled, Non-modelled, 

Fabs, Assy, Inspection…

3.2 Dynamic Clash Detection 4.2 EPRs to CAPP

1.3 Load Process Library 2.3 Part links - modelled 4.3 PVAs

2.4
Part Links - non-modelled

(eg. rivets, paint)
4.4 3D Training Material

2.5

Requirements links

(eg. dimensions, notes & 

specs)

2.6 Resource Links (Tools)

2.7 Standard Times

2.8 Crew Size

2.9 Predecessors

2.10 Work Instructions

2.11 3D Simulations

2.12 CSD definition

Create a Project in the 

Hub

Create Assembly 

Process

Analyse Assembly 

Process
Load ERP

Out of Scope

•Detail planning 

•Detail Condition of Supply 

•Network Analysis

•Factory Layout

•Ergonomic simulation

•BOM and Process maintenance after set 1

Out of Scope

•Detail planning 

•Detail Condition of Supply 

•Network Analysis

•Factory Layout

•Ergonomic simulation

•BOM and Process maintenance after set 1

Project Scope - High Level Process Map

�To-Be architecture diagram ???
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Progress so far(1)

� Consulting with Delmia UK

• Training 

- User training

- Business Consulting

- Basics of PTS and database objects

• Scripting 

- Getting data into PPR hub 

- Moving data around

- Extracting data (eg BOMs)

• Script Actions

- Listening for events and taking actions

- Preventing functionality

- Helping users make the right choice
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Progress so far(2)

� Load Product and Tooling from Legacy PDM (not Enovia)

� Mechanism to highlight change in evolving product

� View design changes in DPE :-

• Use light Browser technology

• Geometric and non geometric changes.

• Control over if/when M.E. accept/hold the  design changes into the 

process

� Aerospace PTS as a starting point for BAB configuration

� Utilising Delmia deployment methodologies as a framework

• Developed in conjunction with aerospace PTS in the U.S

�Apron & uplock avi with red parts ?!?
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Intent

� From 

• Disparate applications and data duplication

• Unstructured process planning data 

� To

• Network, BOM, work instructions, Std Times on one platform ie

Delmia

• Structured Data sets enabling analysis and Automation
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Next steps

� COS management

� Configuration control (DMU)

� Network analysis

� Full integration to ERP

� 3D work instructions

� Detail part planning 

� Factory Layout

� Ergonomic simulation
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Findings, Risks, Issues, Lessons and Constraints.

� “Unique in the world” methodology of in-house software 
development

� Standard of license sets DPE/DPM/Human/Quest etc.

� Bombardier Aerospace Group PLM strategy

� Utilising Consultants effectively

� The Aerospace PTS and modifying it

� Implementation methodology

� Business Change Management

• Eg Tooling models from Sub Contractors

• Roles & responsibilities

� Moving forward in one step change


