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TheCNP@gCISBSaab scholarship

The CNPgCISBSaab Scholarshipis under the umbrella of the Sciencewithout

Borders Programfrom the BrazilianFederal Governmentthat was initiated to

promote international mobility of undergraduate, graduate students and

researchers CISB,Saab and CNPq- ConselhoNacional de Desenvolvimento
Cientificoe Technologicacollaboratein order to receiveguestresearchersat the

SwedishUniversitiesand at Saab The guestresearchersspendup to a yearin

Sweden creating researchrelevant to Saaband also taking part in building

networksbetweenSwedishand BrazilianAcademia

The CNP¢gCISBSaabscholarshighasbeenhandedout once per year, continuously
attracting Brazilianresearcheravho want to excelin their field of researchwhile

collaboratewith expertsin Swedermandat Saab

The4th Call

Sincethe start, the CNPgCISBSaabpartnershiphasbeenseenasone of the best
and unique scholarshipswithin the Sciencewithout Borders Programand has
received acknowledgement for bringing together Academia and Industry
successfully For the 4" Cal| a total of 162 projects were submitted which
representsanincreaseof 50%comparedto the previouscall

This brochure contains description of the projects and some results that were

awardedfor the 4t Call,currently beingdevelopedin Swedentogether with their

supervisorat the Swedishuniversityanda Saalsupervisor

You will also find a list of projects conducted within the guest researcher
scholarshiprangingfrom the first call starting2012

Thanksandacknowledgements

Throughthe yearsa largenumberof supervisorsrom both SwedisPAcademiaand
Saabhave participated in the scholarshipprogram Besidesexcellent research
results, friendships in the research communities have been forged between
SwederandBrazil

Thankyoufor yourinvolvement!
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TheCNPgCISBSaab Scholarship

Background

Evolution of applications Facts an(_j Figures
A The first batch of guesesearchers
came to Sweden during the fall of
N° OF APLICATIONS 2012
A 13Sandwich Doctorate ar@R Post
doc scholarship have been granted
A 41 articles have been published in
journals and /or congress proceeding
and were cited by other researchers
over48times
A 140f the guest researcher continued
their Projects with CISB/Saab

1StCALL "9CALL 'S8CALL WCALL

Building a strong research network between Brazil

and Sweden
" '1»‘.7:‘4.\‘I
-

UNIVERSITY
OF SKOVDE

ACREO

CHALMERS

17 Brazilian Universities in 8 different states around Brazil and 8 Swealth
Universities/Institutions
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TheCNPgCISBSaab Scholarship

List of Projects from < to 4™ Call

Development of a Multidisciplinary and Mutibjective Optimization of the Conceptual Aircraft Design
Innovative Arenas

Fault tolerant computer systems

A Reactive Programming Language for Wireless Sensor Networks

Conceptual design of aero engines

Cyber Security Training and Simulation

IT Governance for Cyber Security of Engineering Data and Information Exchange

CyberSecurity for Power Distribution Network Protocols over public IP Networks

Monte Carlo based Bayesian estimation using sensor arrays

Radio over fiber for providing connectivity in smart cities

Resource management and gaming techniques supporting simulations for training in complex environments
Energy efficiency in hydraulic systems using digital hydraulic principles

Cybersecurity Situational Awareness Model for Command and Control

GIS Energy model to assess distributed generation in Brazilian cities

Application of land use regression to assess air quality

Design for Manufacturing on Flalased FPGA Circuits for Avionic System Interfaces

Open innovation as dialogic knowledge creation and communication: potentiating-esegisag in Saab open
innovation interactions

Detection of targets using wavelengthsolution LOW FREQUENCY RADAR

Development oB8D Printing of metallic parts for the Aircraft Industry

/ 2y OSLIidzZ t ATFGAZ2Y 2F (GKS a+xSaaSt ¢NIXFFAO al yl3ASYSy
Digital Hydraulic Actuation System for Aircrafts

Improvements to the EM method in system identification

Designing a framework to translate mission end states into SLA for services and network configurations

Verification of FaulTolerant Embedded Systems with Reconfigur&s#HealindHardware using a Correbty-
Construction Design Flow

Design and Commissioning of a Human Factors Laboratory for Aeronautics

Hybrid nanostructured composites for enhanced mechanical properties

Dynamic adaptive redlme embedded systems and accelerated test

Impact analysis of hidden failures on system reliability and safety

3D simulation with CFD Axial Turbine Cooling

Vibration sensor based on OTDR systems for aircraft structure monitoring

Extracting flight characteristics using multi variable filtering and state observers

The use of bangle laminates in the optimization of fidtale composites aircraft stiffened panel
Robust Target Detection on SAR Images

Methodology of radial turbine design, operating with organic fluid, based in the development of preliminary desig!
¢ CDF and optimization
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Bi-angle thinply laminates for composites

aircraft stiffened panels
Carlos A. Cimini Jr.
PerWennhage(KTH)
TonnyNyman (Saab)
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Introduction/Background

Compositesefficient design is more linked to

simplification rather than sophistication Two-

angle lay-ups (or three at most) are sufficient to

cover for excellentdesigns,if not optimal, closer
enoughand much cheaperLayupsymmetryis not

required with enoughrepetition of angleply sub-

laminates Numerical models (particularly finite

element models) are usuallythe most adequate
tools to simulate compositesbehavior However,
they require suitableinput data and the choiceof

a adequatefailure criterion. A multiscaleapproach
is a useful way to overcomesuch problems On
the other hand, bi-angle thin-ply laminates,such
as [0k ‘, @re feasible using Non-Crimp Fabrics,
which presents good balance among cost,
handling,and performance Themain objective of

thisresearchisto explorethe potential of bi-angle
thin-ply laminatesin terms of cost reduction for

designof large compositestiffened panelsusinga

multiscaleframework.

Methodology

A full-scalestiffened panelwill be initially selected
to be the casestudy of this project, considering
geometry, material system, layup, boundary
conditions,loading and environmentalconditions
The panel should be designedusing the current
design procedures and design allowables from
selecteddatabase Thepanelwill then be modeled
and analyzedusingthe finite element commercial
code ABAQUSGStiffnessand strength (for both
first- and last-ply-failure) will be evaluated In the
meantime, cost analysis for design and
manufacturing of the panel will be evaluated,
considering material, energy, equipment usage,
disposablesand labor. The same stiffened panel
will be re-designedusingnon-symmetriclaminates
composedby stackingrepetition of candidate bi-
anglethin-ply sublaminates A simpleoptimization
procedure, based on availabletools to generate
carpetplots of bi-angle thin-ply candidates, will
point-out a potential bestdesign

Status of Research and Next Steps

ITEM

MONTH

01]02| 03] 04|05

06| 07|/08]| 09|10 1112

SBoo~NouhwNR

1 ¢ Stiffenedpanelselection(geometry,material,layup,boundaryconditions loading)
2 ¢ Finiteelementdetailedmodelingandanalysisof the originalpanel
3 ¢ Comparisorof simulationresultswith experimentaldatafrom literature ¢ at work

8 ¢ Paperfor ICCM21 ¢ at work
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Case study
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Preliminary results: Comparison model Arakalka&ia(2016) to current model
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PhaseOTDR techniques for distributed aircraft health
monitoring and military facilities surveillance
applications
Carolina Franciscangelis
Walter Margulis(Acreg
IngemarSodderquis{Saab)

ACREO

Introduction/Background

Distributed acoustic sensorsbased phaseOTDRare
suitable for aircraft applications due to
electromagnetic interference immunity, small
dimensionslow weight and flexibility. Thesefeatures
allow the fiber to be embeddedinto structuresin a
nearly norn-intrusive way to detect and measure
acousticdisturbancesalongeverypoint alongthe fiber
length with up to centimeterresolution Nevertheless
the sensitiveness to acoustic disturbances like
footsteps, voice, music and machine makes this
method also feasible for intrusion detection in long
perimeters for surveillanceapplications,like military
facilities, without major changesin the setup Since
sound is also an acousticdisturbance,we proposed
and demonstrateda distributed microphonebasedon
opticalfiber. Thisfeature allowsto listento everypart
of a structure using a single fiber in order to detect
malfunction by sound analysisor even identify the
type of intrusion in a perimeter. Thus, this project
presentscontributions for aircraft health monitoring,
both usingembeddedand surfacedisposedfibers, and
alsofor perimeter surveillanceand distributed sound
listening

Methodology

The phaseOTDRcomprisesa coherent optical pulse
sourcethat is amplified and inserted into an optical
circulatorthat launchesthese pulsesinto optical fiber
tracks, the Rayleighbackscatteredlight that returns
from the fiber is amplified, filtered and detected If an
external disturbance hits a section of the fiber, the
Rayleighbackscatteringignalwill sufferalocalchange
in amplitude whose frequency is equal to the
perturbation frequency Thus, after processingthe
data it is possibleto detect the disturbancelocation,
reproduceit in time domainand measureits vibration
frequency

Coherent
Optical
Pulses
Source Ot

ical Amplifier

OBPF

Optical Amplifler

_—— Analog-te-Digital | _ _
Converter

Digital Signal
Processing

Status of Research

Aircraft health monitoring

- Compositanaterialboardwith embeddedopticalfiber;
- Vibrationfrequencyanalysidrom 0 to 1000Hz

- 2D surfacemappingwith highresolution(~cm)for
non-intrusivesensingapplication

Compositew/ embeddedopticalfiber
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Intrusion detection
- Detectionandlocationof simultaneous
multiple intrusionsin hundredsof meters
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Distance (m)

Distributed tuneable optical fiber microfone
- Realtime soundlisteningalongfiber length:
sinewaverequencysweep voiceand
classicamusig
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