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Funding sources :
� Ministry of Economic Development, Innovation and

Export of Quƒbec (MDEIE)
� Industry, Universities, Research Centers
� Natural Sciences and Engineering Research Council

of Canada (NSERC)
� Quƒbec Fund for Research in Nature and

Technologies (FQRNT)

Introduction

CRIAQ is a not-for-profit consortium created in 2002
for the purpose of promoting and performing
precompetitive industrial research projects
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OBJECTIVES
� Collaborative Research Projects (distinct projets, industry

driven, multiple partners)
� Innovation (Full IP coverage)
� Training (Students in every project)
� Promotion (support student forums and compƒtitions)
� National Collaborations (non-Quƒbec universities, CRIAC)

international (missions, exchanges, projects)

MISSION
Increase competitiveness of Aerospace Industry

and enhance collective knowledge base through a
better training of students
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 236 companies, 42 400 employees and sales of $ 12.3 billion in
2007.

 Quƒbec…s aerospace industry is the fifth largest in the world, behind
the USA, UK, France, and Germany.

 Quƒbec accounts for 50 % of employment and for almost 60% of
Canadian aerospace activity.

 Prime contractors and Original Equipment Manufacturers = 90% of
sales and almost 75% of total employment.

 70% of  Canadian aerospace R&D takes place in Quebec:
P&WC and Bombardier are among the top ten R&D spenders in

Canada. CAE is No.3 in R&D in aerospace and among the top 30
companies in Canada.

Aerospace is the leader in R&D in the Quƒbec Manufacturing sector.
 80% of Quƒbec production is exported

Aerospace is ranked first amongst Quebec manufacturing exporters in
2007.

 One of every 182 people works in aerospace in Qu ƒbec.

Quƒbec Aerospace Industry at a Glance
(2008 figures - MDEIE)

Source: MDEIE
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The Innovation Triangle
Research Performers

Knowledge

Technology

Products/Services

Research Center

Industry

University

IP Pilot MktDemo
TRL 9TRL 1
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Non-Quebec Universities

PARTNERSHIPS
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Executive Committee Members (sitting) : Andrƒ Bazergui (CRIAQ, CEO), Walter Di Bartolomeo (PWC), Philippe Molaret
(Thales; Treasurer), Fassi Kafyeke (Bombardier; Vice-Chair), Christophe Guy (¸ cole Polytechnique; Vice-Chair), Guy
Lambert (Bell Helicopter Textron Canada, Chair), Christophe Pierre (U. McGill), Claude Bƒdard (ETS, Secretary), Simon
Durham (MDS-PRAD), avec Claude Lessard (Delastek, Chair of Research Committee)
Les membres et observateurs du CA (standing) : Alain Bourque (for Patrick Champagne, CMC -Electronics), Dominique
Sauvƒ et Karen Packwood (CRIAQ), Robin Drew (Concordia), Christian Ou imet (Turbomeca Canada), Chantal Vernier
(CRIAQ), Martin Lƒvesque (Marquez), Claude Baril (Composites Atlantic), Sylvain Ri endeau (for Marc Donato, MDA),
Pierre Dicaire (for Jerzy Komorosky (CNRC -IAR), Suzanne BenoÌt (Aƒro Montrƒal), Luc Lachapelle (PATT), Raymond
Panneton (U. Sherbrooke), Jean Dubuc (L-3Com), Joe Marcheschi (Avior), Kostas Stavrianos (for Chris Bark ey, Rolls-
Royce Canada), Bernard Strauss (MDEIE), Jean -Christophe Cuilliere (for Georges Abdul -Nour, UQTR), Louise Dandurand
(Concordia), Hany Moustapha (PWC, Honorary Member), Pascal Desil ets (CTA), Jean Nicolas (U. Sherbrooke, Honorary
Member), Carlos Trindade (CRIAQ).
Not on photo: Giuseppe Ombra (DEMA aeronautics), John Mannarino (MSS), Adolfo Klassen (CAE), Mathieu Dumouchel
(MicroStep). Nick Giannias (Pregasis), Pierre Labelle (CDCQ), Jean-Claude Piedboeuf (ASC), Armineh Garabedian
(Globvision), Louis Veuilleux (Sologlobe), Patrick Lessard (Prob otik), Mathieu Boisclair (Maetta), Sorin Busuioc (SCDS-
Pro),  Claude Gilbert, (UQAC), Emmanuel Maes (Mecachrome), Sƒjournƒ Morin (ScyForm),  Jean-Pierre Ouellet (UQAR),
Camil Poulin (Air-Terre ¸ quipment), Jacques Saada (AQA), Martin Belanger (Opal -RT), Jean-Pierre Labelle (CDCQ), ˝
(ARTEC), Alphonso Minicozzi (Minicut), Paul Stafiej (Sonaca -NMF), Pierre Prƒmont (FQRNT), ˝ (UQAM), ˝ (AIAC),
Bogdan Ciobanu (CNRC-PARI)

Board and Executive Committee
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A Special Synergy

Third Research Forum
2006-03-06

Fourth Research Forum
2008-04-17

225 attended (including 90 from
industry)

290 attended (including 100 from
industry, 20 international)

16 new projects 40 new projects

Open to Non-Quebec Universities
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Research Themes

ENV Icing, Safety, Environment

MANU Manufacturing

ACOU Vibro-Acoustics and Noise Control

MDO Modeling, Simulation, Optimization,
System Integration

LEAN Supply Chain Optimization and Lean

AVIO Avionics and Control

PLM Product Life Cycle
Management

DPHM Diagnostics, Prognostics, Health Monitoring

COMP Composites
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Intellectual Property
Background IP identified in the specific Project Agreement including

computer software will be owned by the original owner.  Any
Background IP included in the Foreground will be subject to the specific
provisions that have been agreed upon in the Project Agreement.

Foreground IP owned by Project Partners whose researchers have
effectively contributed to its generation and in proportion to t he
percentage of innovative contribution as specified in a Disclosu re of
Invention to be filed by the inventors.  The Background IP remai ns
exclusively owned by the original owner.

Licensing : Industrial Project Partners obtain an exclusive world -wide
royalty-free license for aerospace applications on any Project
Foreground IP owned by University Partners or NRC; specific bene fits
sharing or financial compensation may be addressed to in the Pro ject
Agreement.

Publication: Subject to the limitations of the Non-disclosure clause in the
Project Agreement, publication rights are guaranteed to all Proj ect
Partners. Use in teaching and academic research is also guarante ed.
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Project Selection Process
� Research Forum

� Industry needs
� Thematic Workshops
� Leads to Executive summaries

� Research Committee
� Evaluation of Executive summaries
� Industry Commitment secured

� Board
� Approval

� CRIAQ
� Researchers informed and invited to prepare full proposal

(NSERC-CRD)
� Team meetings, exchanges
� Thorough follow up and guidance
� IP Agreement and SOW negotiations
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Project Follow-up Process
� Individual Agreements

� University and Industry Principal Investigators
� Specific timetables and deliverables

� Team meetings
� Follow-up meetings every other month (or more)
� Full meetings (reports and presentations) bi -yearly
� CRIAQ participation (when possible)

� Progress reports to CRIAQ
� Co-signed by Principal Investigators
� Bi-yearly (Including yearly report to NSERC)
� Reviewed by Research Committee

� Payment to University following Industry approval
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A dynamic collaborative research activity
(Projects since 2003)

Round 1

Compl. Current
Under

Evaluati Current
Under

Evaluati In prep.
Under

Evaluati In prep. Current
Under

Evaluatio In prep.
5 1 4
5 1 2 2 1
13 3 2 2 1 5 5 1
6 2 1 1 1 1
5 1 1 2 8 1
1 1 1
14 2 3 1 2 7 5 1 1
11 3 2 1 1 4 1 3
5 1 1 1 1 1 1
65 13 10 3 9 3 4 20 20 5 2 5

Industry (cash) M$ 11.5 2.2 2.2 0.5 1.4 0.7 4.0 0.5 0.1
Industry (in-kind) M$ 14.3 3.7 2.2 0.7 2.5 0.7 4.0 0.5 0.1
Public Funding

(MDEIE, NSERC, others) M$ 30.2 4.5 4.6 2.1 3.9 2.1 11.9 1.0 0.1
Total Value M$ 55.9 10.4 9.0 3.3 7.7 3.6 19.8 1.9 0.3

Research Projects

To be
confir-
med

International

To be
confir-
med

Round 4

To be
confir-
med

COMP
DPHM

Totals
PLM

LEAN
MANU
MDO

ACOU
AVIO

Theme

ENV

Round 3
Tot.

Round 2
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Productivity
06-07 07-08

Post-doc 8 14
Ph.D. 25 54
M.Sc.A. 41 87
Undergraduate trainees 6 62

Research Associates 20 30
Technicians 8 10

Publications (Peer review) 35 53
Conferences (Peer review) 50 50
Technical Reports 70 142
Software transferred to Industry 10 10

Employees

Scientific Output

Students
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Project Financing

University
+15%

+ Indirect Costs

Industry
Cash + In kind

Research
Centres

Univ.

M ¾ Membership fees

MM

NRCAt least 2
industries

At least 2
research entities

Univ.



18

International
� France

2004-02 Quebec Ministerial mission to France (Paris, Bordeaux, Toulou se)
Special budget by MDEIE to CRIAQ for Qu¿bec-Aquitaine activities
Several French missions to Qu¿bec
2006-11 Mission to Toulouse and Bordeaux  (CRIAQ delegation of 13)
2007-11, Rendez-vous technologiques in France
2008-04, Special Symposium as part of Aeromat Montreal activities, fo llow up 2008-05

(several projects identified)
2008-07, Symposium in Bordeaux
2009-07, Follow-up simposium

� Belgium
2004-05 MOU with CENAERO (Wallonia)
Exchanges with Flanders
2005-2008 CRIAQ researcher funded through the IVe Commission Mixte de Coop¿ration

Qu¿bec/Wallonie-Bruxelles (with UCL researcher)
2007-12 Participation in project selection for Skywin

� Italy
2005-02 MOU with CIRA during visit of Campania Region
2007-02 MOU with Campania Region during visit of Minister in Montreal
Several Italian missions to Qu¿bec
2006-2009 two CRIAQ researchers funded through the VIe Sous-commission mixte

Qu¿bec-Italie (with researchers from CIRA)
2007-2008 Special Campania Region budget to fund Italian researchers to spend time in

Qu¿bec
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International (cont…d)
� India

2006-11 Quebec Ministerial mission to India (CRIAQ delegation of 10): Mumbai, Bangalore,
Delhi

2007-2010, two industry-driven joint projects funded.  Several more in preparation
2008-01 Industry-University mission to India: Bangalore, Kanpur, Delhi
2008-04 Indian delegation spends week in Montreal and attends 4 th CRIAQ  Forum
2009-05 Quebec delegation to IISc centenial, NAL and IITM 50th anniversaries

� UK
Several contacts with UKTI
Mission 2007-10-15 to 19

� USA
2008-03-27 Visit of SE-US delegation and special seminar

� Mexico
2008-04 Delegation from Queretaro attends 4 th CRIAQ Research Forum

� Bavaria
2008-05 Signature of MOU with BavAIRia
2008-06 Visit of Bavarian delegation
2009-04, Mission in preparation

� China
2008-11 Quebec Premier s̃ Mission

� Singapore
2009-04 Mission expected in Quebec

CRIAQ model very well received
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International R&D collaboration
Industry driven project Scenario

Company
International

Company
Quebec

CRIAQ

University/
Research

Center

International Quebec

University/
Research

Center

¯ CRIAQ 2008

PSR-SIIRIPublic fuding



21

The CRIAQ ingredients
� Launched on solid bases

 Targeted Funding
 Valorisation-Recherche Qu¿bec (Major Projects Program)
 FQRNT (Strategic Networks Program)

 Industrial and University Champions
 Strong Industry financial support
 Presence in Quƒbec of a strong Aeronautics Industry with major OEM …s.
 Buy in by Universities and Research Centers

� Sustained Financial Support
(MDEIE, CRSNG, FQRNT, Industries, Universities/Research Centers)

� The Research Forum Formula
� The Quality of the Research Teams

 Close collaboration (1 University and 1 Industry leader)
 The best University Researchers (recognized by NSERC)

� The Special Programs in support of Researchers
 Funding of Research Personnel
 Travel costs, Guest researchers

� The Programmes in support of Students
 Research initiation for Undergraduates
 Competitions
 Student Forums
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The CRIAQ ingredients (cont…d)

� The multipartership
 Minimum 2 industries and 2 research entities

� Inclusiveness
 All of the CRIAQ members are represented on the Administration B oard

(18 members + observers)
 Similar arrangement for the Research Committee
 A strong Executive Committee

� Role of Facilitator
 Close collaboration with all participants (Industry, universitie s, Research

Centers, Government, Granting Agencies)
 Management team s̃ constant attention and fast response
 No duplicate effort (we do not reinvent the wheel)
 Huge effort to solve Intellectual Property Issues

� Thorough Follow-up
� Strong Network

 Qu¿bec, Canada, International
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Conclusions

CRIAQ ˝
� Unique Model
� Light networked structure
� Strong financial support from Government,

(Included in Quebec…s Research and Innovation
Strategy)

� Financially supported by and Strategic for
Industry, Universities, and Research Labs

� Hundreds of researchers, specialists and students
� Active in national and international scenes.
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ANNEX 1

1st round Projects
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First Round Themes and Projects
(All Completed)

COMPosites
1.1 Bonded composite wingbox
1.2 High performance thermoplastic composites
3.1 Impact modeling of composite aircraft structures
MANUfacturing
1.7 Brazing,large gap, Martensitic and Austenic SS
1.8 High performance machining of light alloy components
ACOUstics
2.2 Improving acoustic environment in rotary and fixed wing airc raft
MDO
3.2 Integration of real-time flight simulation and CFD
3.4 Global model parameter estimation technology
4.1 Multidisciplinary Optimization Standardization Approach for integration and

Configurability (MOSAIC)
PLM
4.3 Integrated Product-Process Change Management System (IP2CM)
AVIOnics
5.3 Dynamic Test Bed for FMS
DPHM
6.1 Microsystems for in situ health monitoring of aircrafts
6.2 MEMS for jet engine control and monitoring

22ndnd roundround

33rdrd roundround
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COMP

1.11.1 Bonded Wingbox SurvivabilityBonded Wingbox Survivability
Demonstration ProgramDemonstration Program

SSuong Van Hoa,uong Van Hoa,hoasuon@vax2.concordia.ca

Robert FewsRobert Fews,,rfews@bellhelicopter.textron.com

•Analysis, design and manufacture of a
composite wing using a novel tooling philosophy
and primary bonded joints.
•The project was successfully completed in
August 2005
•Itranks as one of the largest composite
structures ever fabricated in Canada. The project
comprises toughened epoxy, thick composites,
bonding, trimming and hole making, RTM, NDI
technologies. Completed

2005-08
NSERC
Synergy

2006

ADRIQ
2007

Also major funding from Technology Partnership Canada program (TAlso major funding from Technology Partnership Canada program (T PC) andPC) and
NRC’s Office of Callaborative Technology DevelopmentNRC’s Office of Callaborative Technology Development

hoasuon@vax2.concordia.ca
rfews@bellhelicopter.textron.com


27

COMP

1.21.2 Development of LowDevelopment of Low--Cost AircraftCost Aircraft
Structural Components using HighStructural Components using High --
Performance Thermoplastic CompositesPerformance Thermoplastic Composites

SSuong Van Hoa,uong Van Hoa,hoasuon@vax2.concordia.ca

Fassi Kafyeke,Fassi Kafyeke, fassi.kafyeke@aero.bombardier.com

Development, using thermoplastic composites, of:
•A portion of a wing box panel.
•A cross tube that is a part of a landing gear for helicopters.
Thermoplastics are light weight and low cost materials.

Completed

2008-01

hoasuon@vax2.concordia.ca
kafyeke@aero.bombardier.com
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1.71.7 Development ofDevelopment of Brazing Process AppliedBrazing Process Applied
to Marteto Martennsitic and Austenitic Stainlesssitic and Austenitic Stainless
Steels, and Nickel SuperalloysSteels, and Nickel Superalloys

Philippe Bocher,Philippe Bocher,philippe.bocher@etsmtl.ca

Alain Bouthillier,Alain Bouthillier,Alain.Bouthillier@pwc.ca

Study the behaviour of commercially
available brazing alloys to join
together different stainless steels
used in gas turbine engines. The
optimization of brazed alloys will be
performed based on the
manufacturing process and the
fatigue properties of brazed joints.

MANU

Completed

2009-01

bocher@etsmtl.ca
Bouthillier@pwc.ca
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1.8 Optimization of High Performance1.8 Optimization of High Performance
Machining of Light Alloy AerospaceMachining of Light Alloy Aerospace
ComponentsComponents

RenRenééMayer,Mayer,rene.mayer@polymtl.ca

Don McIntoshDon McIntosh,don.mcintosh@pwc.ca

MANU

High performance
machining of light
alloy components
is studied using
experimental and
model based
approaches to
optimize machine
and process
parameters for high
speed machining.
Objective: gain in
quality and
productivity.

Completed

2007-01

mayer@polymtl.ca
mcintosh@pwc.ca
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ACOU

2.2 Improving the Acoustic2.2 Improving the Acoustic
Environment in Fixed and RotaryEnvironment in Fixed and Rotary
Wing AircraftWing Aircraft

Alain BerryAlain Berry,,alain.berry@usherbrooke.ca

Fassi Kafyeke,Fassi Kafyeke,fassi.kafyeke@aero.bombardier.com

• Provide industry with state-
of-the-art simulation tools
to analyse the acoustic
environment of aircraft

• Develop innovative active
control techniques to
reduce structure-borne
sound inside helicopters

Completed

2006-12

ADRIQ
2007

Finalist

berry@usherbrooke.ca
kafyeke@aero.bombardier.com
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COMP

3.1 Impact Modeling of Composite3.1 Impact Modeling of Composite
Aircraft StructuresAircraft Structures

Augustin Gakwaya,Augustin Gakwaya,augustin.gakwaya@gmc.ulaval.ca

Alain ColleAlain Colle,,acolle@bellhelicopter.textron.com

•Develop a methodology for
analysis and certification of
composite aircraft
components subjected to bird
impact based on the Finite
Element Method.

•Develop a design and
analysis methodology for
rotor fragment containment
structures made of composite
materials.

•Model and simulate selected
industrial airframe or aero-
engine parts under specified
impact and crash loading
conditions.

Completed

2008-05
ADRIQ
2008

Finalist

gakwaya@gmc.ulaval.ca
acolle@bellhelicopter.textron.com
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3.2 Integration of Real3.2 Integration of Real--Time FlightTime Flight
Simulation and ComputationalSimulation and Computational
Fluid DynamicsFluid Dynamics

Marius Paraschivoiu,paraschi@me.concordia.ca
Gerhard Serapins,gerhard.serapins@cae.com

Quantification of real-time
flight simulation models using
state-of-the-art computational
flight dynamics techniques in
lieu of actual flight test data.
Although such an approach
has wide range of applications,
the proposed work will
concentrate on the training
flight simulators.

Completed

2007-08

MDO

paraschi@me.concordia.ca
serapins@cae.com
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3.4 Development of Global Model3.4 Development of Global Model
Parameter Estimation TechnologyParameter Estimation Technology

Ruxandra Botez,Ruxandra Botez,ruxandra.botez@etsmtl.ca

Edward LambertEdward Lambert,,elambert@bellhelicopter.textron.com

New technologies will be
developed to improve the
generation of helicopter
aerodynamic mathematical models
from flight test data using
parameter estimation techniques.
Objective is to reduce the number
of test flights.

Completed

2007-01

MDO

botez@etsmtl.ca
elambert@bellhelicopter.textron.comNew
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MDO

4.1 MOSAIC4.1 MOSAIC -- Multidisciplinary OptimizationMultidisciplinary Optimization
Standardization Approach for Integration andStandardization Approach for Integration and
ConfigurabilityConfigurability

JeanJean--Yves TrYves Tréépanier,panier,jean-yves.trepanier@polymtl.ca

FranFranççois Pois Péépin,pin,francois.pepin@aero.bombardier.com

Develop multidisciplinary design optimization capabilities. Includes
development of standardization approaches for data exchange and
specialized components for analysis and optimization in an MDO
context.

MASTER OPTIMIZER

AERODYNAMICS
OPTIMIZER

AERODYNAMIC
ANALYS ES

CONTEXTUAL DATA EXTRACTORS

STRUCTURED DIGITAL MOCK-UPSTRUCTURED DIGITAL MOCK-UP

STRUCTURAL
OPTIMIZER

DISCIPLINARY
OPTIMIZER

STRUCTURAL
ANALYS ES

DISCIPLINARY
ANALYS ES

MASTER OPTIMIZER

AERODYNAMICS
OPTIMIZER

AERODYNAMIC
ANALYS ES

CONTEXTUAL DATA EXTRACTORS

STRUCTURED DIGITAL MOCK-UPSTRUCTURED DIGITAL MOCK-UP

STRUCTURAL
OPTIMIZER

DISCIPLINARY
OPTIMIZER

STRUCTURAL
ANALYS ES

DISCIPLINARY
ANALYS ES

MASTER OPTIMIZER

AERODYNAMICS
OPTIMIZER

AERODYNAMIC
ANALYS ES

CONTEXTUAL DATA EXTRACTORS

STRUCTURED DIGITAL MOCK-UPSTRUCTURED DIGITAL MOCK-UP

STRUCTURAL
OPTIMIZER

DISCIPLINARY
OPTIMIZER

STRUCTURAL
ANALYS ES

DISCIPLINARY
ANALYS ES

Completed

2007-11

trepanier@polymtl.ca
pepin@aero.bombardier.com
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PLM

4.3 IP2CM: Integrated Product Process4.3 IP2CM: Integrated Product Process
Change ManagementChange Management

Roland Maranzana,Roland Maranzana,roland.maranzana@etsmtl.ca

Pierre Gamache,Pierre Gamache,pierre.gamache@pwc.ca

Develop a generic
interoperability
mechanism to define,
develop and validate
models, methods and
tools to provide the
interoperability
required to achieve
an integrated product
and process change
management
throughout a product
life cycle.

Completed

2007-05

maranzana@etsmtl.ca
gamache@pwc.caDevelop
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AVIO

5.3 Dynamic Test Bed for Flight5.3 Dynamic Test Bed for Flight
Management SystemsManagement Systems

Henry Hong,Henry Hong,henhong@vax2.concordia.ca

Sohel Fares,Sohel Fares,Sohel.Fares@CMCElectronics.ca

Development of a real-time
dynamics test bed (DTB)
which will serve as a
comprehensible design / test
tool for the flight management
system (FMS). The DTB will
facilitate more efficient and
more economic designs of FMS
systems.

Completed

2008-03

henhong@vax2.concordia.ca
Fares@CMCElectronics.ca
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DPHM

6.1 Microsystems for In6.1 Microsystems for In--Situ HealthSitu Health
Monitoring of AircraftMonitoring of Aircraft

Patrice Masson,Patrice Masson,patrice.masson@usherbrooke.ca

Fassi Kafyeke,Fassi Kafyeke,fassi.kafyeke@aero.bombardier.com

•Reduce high costs associated
with periodic prescribed
inspections of aircraft, usually
requiring dismantling of some
components of the structure, by
the development of an in-situ
structural health monitoring
(SHM) system.

Sensors and
electronics

Actuators and
electronics

Instrumented
structure

Alarm

Signal
processing

ISA BUS

Sensors and
electronics

Actuators and
electronics

Instrumented
structure

Alarm

Signal
processing

ISA BUS

•The system will provide, either
passively or actively, real-time in-
situ structure load transfer profiles,
identifying the efficiency and health
of the structure, to an on-board
data acquisition system.  Load
profiles will be analyzed and
evaluated against pre-set failure
threshold marks for the issuance of
an alarm signal.

Completed

2007-11

masson@usherbrooke.ca
kafyeke@aero.bombardier.com
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DPHM

6.2 MEMS for Control and6.2 MEMS for Control and
Monitoring of Gas TurbineMonitoring of Gas Turbine
EnginesEngines

Ion Stiharu,Ion Stiharu,istih@vax2.concordia.ca
Patrice Dionne,Patrice Dionne,patrice.dionne@pwc.ca

•Prove concept of MEMS-based control and
monitoring systems for gas jet engines
through integration of existent systems

•Develop a pressure sensor to measure the
dynamic pressure in a high temperature
environment.

•Implement temperature sensors for
health monitoring or development testing
purposes

Completed

2007-10

istih@vax2.concordia.ca
dionne@pwc.ca
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ANNEX 2

2nd round Projects
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2nd Round Themes and Projects

MANUfacturing
1.12 Gear Hardening by Induction
1.20 Erosion and Wear Resistant

Coatings for Engine Components
and Helicopters

4.6 Hydroforming
COMPosites
1.14 High Conductivity Carbon-

Epoxy Composites
1.15 RTM optimization for

composites
DPHM
1.18 Health monitoring with

advanced NDT techniques
ENVironment

2.8 Anti-Icing Systems for Small
Helicopter Rotor Blades

MDO
4.14 Gear Train Design Optimization
7.1 Aerolastic Wing Research

PLM
1.19 Radio Frequency Identificaiton

Devices (RFID) for
Overhaul/Repair

4.7 Drawingless Product
Development

AVIOnics
5.5 Formal Methods in Model-Driven

Avionics Software Development
5.6 Software Architecture in

Avionique andAeronautics

11stst roundround

33rdrd roundround
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1.12 Induction Hardening of Bevel1.12 Induction Hardening of Bevel
Gears for AerospaceGears for Aerospace
ApplicationsApplications

Philippe Bocher, ETSPhilippe Bocher, ETS
S.Sundararahan, PWCS.Sundararahan, PWC

Investigate the induction
hardening behaviour of
aeronautic martensitic steels
in order to control the
hardening patterns and
predict the field performance
of manufactured gears. The
model will also be used to
develop contour hardening
on bevel gears.

MANU

Funding approved
Start 2007-04


