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ETS Performance in Canada doipchnol

The student body of ETS stands today at , and every year new students are admitted.
ETS currently graduates 1 in 4 new engineers in Quebec.

Among the three largest Professional Engineering Schools in Canada, largest in Quebec (2006

undergraduate student population)

1°t Engineering School in Canada for its social and environmental academic content (Corporate
Knights 2006)

Largest engineering Coop program in Canada with more then 2,200 job placements/year.in

more than 900 companies

NOTE : there are 36 Professional Engineering Faculties/Schools in Canadian Universities
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ETS Performance in Canada doipchnol

700 students enrolledin 2"d and 34 cycle programs

125 researchers in 30 research groups, 600 publications per year

4 Canada Research Chairs & 3 industrial chairs

Source of external R&D funds: 49% from industry (over 100 companies)

2"damong Canadian Universities for the annual growth in external research funding (Research

InfoSource 2007)
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. Hydrodynamie stability & transition \

L
'_‘.,Stalldynamicsl =
(|
Aot fes, hydredynamics &
_ magneta-hydradynamics. (CFD) 1. Aerodynamics &
. asticlty | aeroservoelasticity
J:.,Turhulm(\h'te:dymmiu)

Servo-electrical srstems
Active control systems B

2. Avionics & controls I—

Wireless

3. Communications
and circuits

" 4. Mechanical &

hydraulics systems .-

Aerospace R&D activities
Airplanes, Helicopters, Satellites)
cole de Technologie Supérieure .

(5. Interior/Exterior |
L] Environment J

7. Design, manufacturing
technologies & lpgistics
(C-LEAN)

—! [ 6. Advanced Engineered |
|_ Material science |



" Milling, drilling trimming and routing
optimization of multilayer material

$ Al-LifTi/composite )

A

_ processes optimization

b
_{ Fffeet of bulk residual stresses an the final

genmetrv of machigm

create stryctural jomt in su

(Aut@matad deburring and polishing

o
" Qptimization of the brazing process of alloys
used for joining different aerospace alloys E

" used in gas turbine engines Py
™

Develup and eptimize brazing welding tc : iB

©
w ECOLE

POLYTECHNIQUE
MONTREAL

" Ti machining eptimization through software
_ prototypes development

antl-curroslon coatings

F‘ Praocess and materials for repairable }

' Wigh performance milling of monalithic \}
Aemspaca Structures

|

of an autamated non-destructive testing
L {NDT) system cembining different probes

{ Demenstrate the reliability and repeatability )

-[_ Robust machining processes ;I-

“{bir‘em laser deposition }

N{ Optimization of hkh performance machinmg
of light alley aerespace compenents




frequency induction hardening

Drnf Phili

inne Bocher
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Controlling edge

Modeling the induction process Application to helicoidal gears profile

4 Controlling edge
effects

Fatigue and pitting
performance

<350.0°C

<350.0°C
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Prof. Philippe Bocher
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Residual stress modeling
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esidual stress prediction
after welding + hammer

peening processes
Profs. Philippe Bocher, Henri Champliaud, Van Ngan Le ‘

Residual stress measurement

Welded +
Hammer
peening




Materials
Profs. Simon Joncas, Anh Dung Ngé
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CNC-NC o
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Shape Memory Alloys Intelligent
Systems

Profs. VVladimir Brailovski Patrick Terriault
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Design of new SMA
applications Material
* Flexible structures
e Actuators v
* Dampers

Characterization

Finite Element Simulations
e Composites
e SMA

Manufacturing and
thermomechanical treatment
of SMA
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Manufacturing = P2SEL S

Products, Processes, and Systems Engineering Laboratory

_ The mission of the Products, Processes, and Systems
H“'E'I_-lf:f',.,ﬁ:ﬁij::;E'm Engineering Laboratory (P2SEL) is to train
researchers and highly qualified personnel, and

Toics alcnnts e to conceive scientific developments and d
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3D localization algorithms for complex
part machining and tolerance verification

Prof. Jean-Francois

Chatelain

High performance machining :
optimization of thin walls and webs
machining for aerospace parts

Prediction of part deformation in high speed
machining of aerospace structural parts

Development of new approaches and algorithms
for the verification/correction of in-process
machining of work pieces through localization of

dense data files with respect t _ﬂnominal
model. Geometric and di al tolerance
verification integrated 1 _"ICAD/CA-M
development process for QE\Telopment
within the CATIAV5 applicatio ware.
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Development of models for proactive control of
surface finish (profile) resulting from thin walls
machining. Numerical simulation considering
tool and wall deflection during the finishing step
of machining operations. Development of new
approaches and toolpaths for high speed
roughing of parts with pockets. Algorithms
integrated within the CATIAv5 application

software. ]
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Residual stresses are of severe concern during the
machining process of a part. It directly influences the
process planning for parts with tight tolerances. This
research aims to analyze and comprehend the
deformation phenomenon of parts in _order to
rationalize their manufacturing proc hrough
prediction models. A
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Prof. Jean-Frangois Chatelain

 Find optlmal cutting conditions for the machining of aerospace
laminated oarts with quality assessment in terms of dlmenS|onaI

-/ --.* ,...
Trimming Iti-Iayer material; carbon-epoxy [Al/Ti .
Trimeon-epoxy‘composite materia s 0
Multi-axis milling of a carbon-epoxy composite material
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Environmentally Conscious Manufacturing

(Aeronautics alloys)

nvironmen

Prof. Victor Songmene

High performance machining of light alloys, thin-
wall parts for aeronautic industry

Burr prediction, avoidance
& robotic deburring

[0 Objectives

B Develop environmentally friendly
manufacturing processes: Dry and dust-
free machining. Reduce at the source the

TS| particle sizer,
~ spectrometer and

Material 6061-16
Cudng speed: 165.4 mmin
‘eed rale 022 mmiey

Mole depty, 12 mm

Forces (N)
-

Pre-hole diameter (mmj

enSHE H I
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Dust concantration (mgim’)
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[0 Objectives

Acquire fundamental knowledge to better
predict and control the part deflection and
optimise the process performance indicators
(productivity, quality and lead time).

Study the influence of machine-tool
capability, process parameters and coolant
on work piece quality and cycle time.

POLYTECHNI QUE

Cutting tool deflection

g B8
J IZS.QO r!n + 5.00’rpm
(pneumatic spindle)
40 kW — 50 Nm

Feed rate: 60 m/min
Acceleration/axe:6 m/s?
Resolution 0.001 mm
Repeatability : 2 um

f = f,[1+asin(qt)]

Tool deflection

Cycle time

05 1 15 2 25 3 35 4 45 5 55 6

Parameter a
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[0 Objectives

B Study and develop predictive models for burr
formation during machining;

B Develop machining and burr simulation
software

B Develop burr limitation/avoidance strategies
and tooling using simulation and experimental

results

Study & optma\:zelgabglc deburring processes

l- and nickel superalloys

B Ni-based superalloys

B High temperature - high stress materials
[0 Processes: Milling, drilling and turning
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Analyzing tolerance of non rigid parts

Prof. Antoine Tahan

Mocléle NOT’M

Modegle Nominal//
+ FEA

Modele Physique
Nuage de points

Flexibility
—
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Automation of non-destructive testing
processes

Prof. Martin Viens

Non-destructive evaluation of surface stress
profile

Development of a portable measuring
system for nanoparticles

[0 Objectives

B Development of a digital image acquisition
system for fluorescent penetrant indications

techniques in a fully
system :
® Conception of speuallsed end- effectors to fit
industrial robots
® 3D profile evaluation of a part and automatic

gen:e_rati,gn_of tools scanning paths

® Development of data processing algorithms to
cog ‘and classify def ——

Pratt & Whitney Canada
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[0 Objective
B Ultrasonic measurement of surface residual
stresses

[0 Methodology
[ | Metjmd based on the acoustoelastic effect
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B Requirement for tﬁe use of surface wave to
measure surface stresses

e Skimming Compressional W’.l:.me
o called Critically Refracted -
Wave (L) .
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[0 Objectives

B Through electrical precipitation,
nanoparticles classification in terms of
electrical mobility

For every detected class of nanoparticles, an
electrometer counts collected particles. An
histogram of the amount of asa
function of thelrflei;rlcalm could thus
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