Education in High Tech Services at ENSIAME

Samuel Dupont, ENSIAME
University of Valenciennes and Hainaut-Cambresis

ENSIAME engineer school

AIP — Primeca: Common Resource Centre in
Integrated Design, Manufacturing & Automatic Control




AIP-Primeéca
Northern Pole

Resource Centre in
Integrated Design, Manufacturing & Automatic Control

NORD PAS DE CALAIS



ENSIAME 1 of the 9 poles

Nord-Pas-de-Calais
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TOUIO.USZ. 3 ) - INP Grenoble
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- INP Toulouse - Université de Savoie

- INSA Toulouse
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[Vl  « Northern » poLE

Cross-organisational Common Service (4 members)
— UVHC (headquarter) - Centrale Lille
— University Lille | - A&M Paristech Lille
2 platforms (resource centres)

— Valenciennes campus - Lille campus

* Average yearly budget 300 k€
* Contract with Ministry: 2010-14
e Mutual use -> reduced costs & better use

> 100,000 hours * students / year




TV Users of the pole

e « users » (Higher Institutes 85 % - University programs 15 %)

* Levels: Bachelor, Master, Doctorate

M EMEIAME HISTV HFEMS HGT
WPOLYTECH W EC-Lille ALPAP Mines de Douai
IUT Lille HEI

— ENSIAME Informatics Automatics 13 D25 1%
Mechanics Electronics

— ECLille Generalist + ITEEM + 1G2I

— Polytech’Lille Mechanics, Robotics
+ LMD Lille |
— ISTV Sciences Inst. University Valenciennes
— HEI Industrial Engeneering
— ENSMD Mines Douai (Ministry of Industry founded)
— TEMPO-PSI Research Lab

(Production Service Information team)



vl Lille Platform

Mobile Festo robot float

e CAD-CAE-CAM resources

— Software: Catia, NCsimul, ToolSimul, Ansys, Abaqus, Fluent,
Virtual Lab, 3D Printer, FDM System, Duplication, Microcasting

Automated production resources
— Schneider PLCs, UnityPRO System, robots (some autonomous), conveyors, cameras,
— Software: Aphelion (vision), Program Maker (Robotic CAD)

Research support: real-time tracking - application in surgery
(adaptive ray beam focalisation)

Flexible cell:

Prototyping: [
UV Curing D Printer =


Balle.mpg

T B Valenciennes Platform

* 1000 m2

within the University

Institute of Sciences

6 thematic rooms
— CAD, CAM, Control IT, Logistics, Maintenance, Electrical Eng.

e 2 workshop areas (500 m2)
— Manufacturing (metal working, forming, soldering, measuring...)
— Automated Production Systems (Montech + Kuka Robots)




T B Valenciennes Platform

e Equipment

e IDM: 1 NClathe, 1*5 axis NCmill, 1*4 axes NCmill, 1 3DMM,
1*injection press, 1*press 150 t, 1 * induction soldering, ...

e PS: 3 conveyors, 5 robots, heterogeneous PLCs, supervision systems...

e Software
Z
S __ e Catia, Delmia, NCSimul, Traceparts, Metrolog, Arena, Cognex, PCVue,
,“" Aidiag, E-magim, Kukasim, Ortems, UnityPro, ...




v PLM activities

NC machining preparation

Prototyping

Real manufacturing

. Human tasks validation
Manufacturing cell layout




20rUTl  Solid Modeling

Part Design

Assembly Design

Based on tutorials

Discovery Lab: 3 h




IOVl Mechanical design
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|_ &Y Contraintes

Applications

This model is to be controled by a short list of driving parameters (dimensions,
number of slots, ...). Students must also implement the technology for the
joint, taking care of functional gaps and mounting possibilities. They finally
design the nose, check the absence of interferences and produce a drawing.




TOrUN Surface modeling
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6 hours labs



ENSIAME
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Rule-based design & Cfg mngt.

Editeur de régle : Régle.2 Active
=l
58|

I*Régle créé(e) par DD1_6 20/02/2012%

Ligne :r

if (Charge <= 25kN and Stroke <= 820mm)

: Corps = 600mm

}élse if (Charge <= SOkN and Stroke <= 1000mm)
: Corps = 730mm

}t;lse if {(Charge <= 100kM and Stroke <= 1000mm)

Corps = 900mm
¥

else if (Stroke > 1000mm or Charge > 100kN)
{

Message("Aucun type de verin adapté")

Knowledge Based Engineering

Editeur de régle : Régle.1 Active

[

[*Régle crééle) par DD1_6 171021201 2%
if (Embouk == "BA™

" Carps principal\BAlActivité™ = true
" Caorps principal\ TR Activite™ = False
" Carps principal\ TSl Activité™ = False
“Corps principaliFLAckivitg ™ = False

t

glze if (Embout == "TF")

1
" Carps principal\Ba%Activité™ = False
“Corps principal TR Ackivitd”™ = krue
" Carps principal\ TSl Activité™ = False
" Corps principaliFLActivitg ™ = False

t

glse if (Embout == "T5")

1
" Carps principal\BAlActivité™ = False
" Corps principall TRy Activitd™ = False
" Carps principal\TSlActiviké™ = true
" Carps principal\FL}Activité” = False

t

else if {Embout == "FL")

1
" Carps principal\BAActivite™ = False
" Carps principal\ TR Activité™ = False
" Corps principal TSl Activite™ = False
" Carps principal\FLAckiviké” = true

t

else if {Embout == "AUCUN")

1
" Corps principal\BAtActivite” = False
" Carps principal\ TR Activité™ = False
" Corps principal TSl ackivicd”™ = False
" Carps principal\FLiAckivité” = False




ISV Digital Factor

(Dis-)Assembly process modeling

Flow simulation Robot task simulation
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Robot architecture definition
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Human task definition Human task simulation



TOTUTN Flexible cell layout design

Specifications Acceptable layout

‘ Aucun équipement dans cette zone !! ‘




IS BIPV Automated Production Control

This cell produces nothing. This cell produces assembly configurations.
Products and resources are virtual. Student groups are competing for reaching optimized
Students establish communications among heterogeneous equipments.  production performance (time / quality)




IO |[ndustrial Engeneering
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Flexible production with Real Time Routing



IOTUN Electrical & IT Eng.

SWITCHED ETHERNET CONTROL
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ENSIAME IEYFlelIaVi[e]g

% Patiment GEI- 13/11/10 - 19:39:00 =
HMI — Scada
ENSIAME &
Manufacturing Execution Systems
Eiage (supervision profiles, data collection, recipe,
resource management, maintenance,
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Thermique

[TVl Research support Eis
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* TEMPO-PSI team
Concept of active product (vs passive product)

Active products ?

— At use time (familiar) : machine claims for descaling, car claims for
oil change, ...

— At manufacturing time : (under experiment) product skeletton may
request component, configuration, resource (routing variant), test...

— At design time (prospective work): product digital mock-up may
request evaluation, dimensioning, optimizing, validation,
conversion, adaptation, ...

Passive products can be « augmented » to become decision
makers, during various phases of their own lifecycle.



ENSIAME “
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ENSIAME

“Active” Procuect implementation

Augmentation

Product W
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SWSILUUSE [ntra and Inter-poles communication

Regional Pd6le: local events (50 to 100 participants)

Once a yeay: Advisory Committee (Oct). — Executive Committee (Dec.)

Thematic days (each pole organizes 1 or 2 every year)

Northern pole: 2011 (prototyping), 2010 ( mechatronics), 2009 ( CAD-CAE loops)

National Network: (200 to 300 participants)

Prev. 27-30 march 2012 : AIP PRIMECA National Colloquium — Le Mont-Dore
4 research communications from Nord Pas de Calais Pole

Next. IDMME (International Congress) Toulouse, oct. 2013



ENSIAME Conclusion

 Aresource centre connected to a national network

Practical situations of engineering

— Training on realistic equipment / software

— Team based labs
— Also a support for research experiments

* The strenght of a network

— 400 teachers exchanging and sharing experiences
— Avg 90.000 student.hour / year in NPdC
— Nearly 1.5 million student.hour / year in France (2011-12)

International Relations (Asia, America, North Afr.)



