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Brazilian guest researchers and projects 

 

The Brazilian guest researchers from call 4 and their supervisors from both 
Saab and Academia, together at the 10th Saab Brazil R&D Meeting May 2016 



 



The CNPq-CISB-Saab scholarship 

The CNPq-CISB-Saab Scholarship is under the umbrella of the Science without 
Borders Program from the Brazilian Federal Government that was initiated to 
promote international mobility of undergraduate, graduate students and 
researchers. CISB, Saab and CNPq - Conselho Nacional de Desenvolvimento 
Científico e Technológico collaborate in order to receive guest researchers at the 
Swedish Universities and at Saab.  The guest researchers spend up to a year in 
Sweden creating research relevant to Saab and also taking part in building 
networks between Swedish and Brazilian Academia.  
The CNPq-CISB-Saab scholarship has been handed out once per year, continuously 
attracting Brazilian researchers who want to excel in their field of research while 
collaborate with experts in Sweden and at Saab.  
 
The 4th Call 
Since the start, the CNPq-CISB-Saab partnership has been seen as one of the best 
and unique scholarships within the Science without Borders Program and has 
received acknowledgement for bringing together Academia and Industry 
successfully.  For the 4th Call, a total of 162 projects were submitted which 
represents an increase of 50% compared to the previous call.  
 
This brochure contains description of the projects and some results that were 
awarded for the 4th Call, currently being developed in Sweden together with their 
supervisor at the Swedish university and a Saab supervisor.  
You will also find a list of projects conducted within the guest researcher 
scholarship, ranging from the first call starting 2012. 
 
Thanks and acknowledgements 
Through the years a  large number of supervisors from both Swedish Academia and 
Saab have participated in the scholarship program. Besides excellent research 
results, friendships  in the research communities have been forged between 
Sweden and Brazil.  
 
Thank you for your involvement!  
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  1st CALL     2nd CALL       3rd CALL     4th CALL 

Facts and Figures 
Å The first batch of guest researchers 

came to Sweden during the fall of 
2012 

Å 13 Sandwich  Doctorate and 22 Post-
doc scholarship have been granted 

Å 41 articles have been published in 
journals and /or congress proceeding 
and were cited by other researchers 
over 48 times 

Å 14 of the guest researcher continued 
their Projects with CISB/Saab 

Evolution of applications 

The CNPq-CISB-Saab Scholarship 
 

Background 

Building a strong research network between Brazil 
and Sweden 

17 Brazilian Universities in 8 different states around Brazil and 8 Swedish host  
Universities/Institutions 

 



Å Development of a Multidisciplinary and Multi-objective Optimization of the Conceptual Aircraft Design 

Å Innovative Arenas 

Å Fault tolerant computer systems 

Å A Reactive Programming Language for Wireless Sensor Networks 

Å Conceptual design of aero engines 

Å Cyber Security Training and Simulation 

Å IT Governance for Cyber Security of Engineering Data and Information Exchange 

Å Cyber-Security for Power Distribution Network Protocols over public IP Networks 

Å Monte Carlo based Bayesian estimation using sensor arrays 

Å Radio over fiber for providing connectivity in smart cities 

Å Resource management and gaming techniques supporting simulations for training in complex environments 

Å Energy efficiency in hydraulic systems using digital hydraulic principles 

Å Cybersecurity Situational Awareness Model for Command and Control 

Å GIS Energy model to assess distributed generation in Brazilian cities 

Å Application of land use regression to assess air quality 

Å Design for Manufacturing on Flash-based FPGA Circuits for Avionic System Interfaces 

Å Open innovation as dialogic knowledge creation and communication: potentiating sense-making in Saab open 
innovation interactions 

Å Detection of targets using wavelength-resolution LOW FREQUENCY RADAR 

Å Development of 3D Printing of metallic parts for the Aircraft Industry  

Å /ƻƴŎŜǇǘǳŀƭƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ά±ŜǎǎŜƭ ¢ǊŀŦŦƛŎ aŀƴŀƎŜƳŜƴǘέ  

Å Digital Hydraulic Actuation System for Aircrafts 

Å Improvements to the EM method in system identification 

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

Å Verification of Fault-Tolerant Embedded Systems with Reconfigurable SelfHealing Hardware using a Correct-by-
Construction Design Flow 

Å Design and Commissioning of a Human Factors Laboratory for Aeronautics 

Å Hybrid nanostructured composites for enhanced mechanical properties 

Å Dynamic adaptive real-time embedded systems and accelerated test 

Å Impact analysis of hidden failures on system reliability and safety 

Å 3D simulation with CFD Axial Turbine Cooling 

Å Vibration sensor based on OTDR systems for aircraft structure monitoring 

Å Extracting flight characteristics using multi variable filtering and state observers 

Å The use of bi-angle laminates in the optimization of full-scale composites aircraft stiffened panel 

Å Robust Target Detection on SAR Images 

Å Methodology of radial turbine design, operating with organic fluid, based in the development of preliminary design 
ς CDF and optimization 

 

The CNPq-CISB-Saab Scholarship 
List of Projects from 1st  to 4th Call 
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Bi-angle thin-ply laminates for composites 
aircraft stiffened panels 

Carlos A. Cimini Jr. 
Per Wennhage (KTH) 
Tonny Nyman (Saab) 

Composites efficient design is more linked to 
simplification rather than sophistication. Two-
angle lay-ups (or three at most) are sufficient to 
cover for excellent designs, if not optimal, closer 
enough and much cheaper. Layup symmetry is not 
required with enough repetition of angle-ply sub-
laminates. Numerical models (particularly finite 
element models) are usually the most adequate 
tools to simulate composites behavior. However, 
they require suitable input data and the choice of 
a adequate failure criterion. A multiscale approach 
is a useful way to overcome such problems. On 
the other hand, bi-angle thin-ply laminates, such 
as [0κʻϐn are feasible using Non-Crimp Fabrics, 
which presents good balance among cost, 
handling, and performance. The main objective of 
this research is to explore the potential of bi-angle 
thin-ply laminates in terms of cost reduction for 
design of large composite stiffened panels using a 
multiscale framework .  

Introduction/Background Methodology  

Status of Research and Next Steps 

A full-scale stiffened panel will be initially selected 
to be the case study of this project, considering 
geometry, material system, layup, boundary 
conditions, loading and environmental conditions. 
The panel should be designed using the current 
design procedures and design allowables from 
selected database. The panel will then be modeled 
and analyzed using the finite element commercial 
code ABAQUS®. Stiffness and 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, 
disposables and labor. The same stiffened panel 
will be re-designed using non-symmetric laminates 
composed by stacking repetition of candidate bi-
angle thin-ply sub-laminates. A simple optimization 
procedure, based on available tools to generate 
carpet-plots of bi-angle thin-ply candidates, will 
point-out a potential best design.  

1 ς Stiffened panel selection (geometry, material, layup, boundary conditions, loading)  
2 ς Finite element detailed modeling and analysis of the original panel 
3 ς Comparison of simulation results with experimental data from literature ς at work  
4 ς Analysis of costs for the selected panel (design and manufacturing) 
5 ς Stiffened panel optimal re-design using bi-angle thin-ply non-symmetric laminates 
6 ς Finite element modeling and analysis for the optimal re-designed panel 
7 ς Analysis of costs for the optimal re-designed panel(design and manufacturing) 
8 ς Paper for ICCM-21 ς at work  
9 ς Uncertainty analysis for both panels 
10 ς Paper for Journal of Composite Materials 

ITEM 
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SAAB, CNPq, CISB, KTH, UFMG 

Case study 

Acknowledgements References 

Contact Info 
 

Carlos Alberto Cimini Jr 
Composite Structures 
UFMG (Brazil) 
+46-76-784-7710 
cimini@ufmg.br 

Å Arakaki FK, Faria AR (2016) Composite-stiffened panel 
design under shear postbuckling behaviour, J Compos 
Mater (online first): 1-20. 

  
Å Ha SK, Jin KK, Huang Y (2008) Micro-Mechanics of 

Failure (MMF) for continuous fiber reinforced 
composites, J Compos Mater 42(18): 1873ς1895. 
 

Å Melo JDD, Parnell TK, Tower CA (2011) Stiffness and 
strength of laminates fabricated with bi-directional 
tape, Proc. ICCM-18, 1-4. 
 

Å Tsai SW (2011) Weight and cost reduction by using 
unbalanced and unsymmetric laminates, Keynote 
Lecture, Proc. ICCM-18, 1-2. 

Geometry and test setup (Arakaki & Faria, 2016)  

Bi-angle thin-ply laminates for composites 
aircraft stiffened panels 

Carlos A. Cimini Jr. 
Per Wennhage (KTH) 
Tonny Nyman (Saab) 

Preliminary results: Comparison model Arakaki & Faria (2016) to current model  
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Phase-OTDR techniques for distributed aircraft health 
monitoring and military facilities surveillance 

applications 
Carolina Franciscangelis 
Walter Margulis (Acreo) 

Ingemar Söderquist (Saab) 

Distributed acoustic sensors based phase-OTDR are 
suitable for aircraft applications due to 
electromagnetic interference immunity, small 
dimensions, low weight and flexibility. These features 
allow the fiber to be embedded into structures in a 
nearly non-intrusive way to detect and measure 
acoustic disturbances along every point along the fiber 
length with up to centimeter resolution. Nevertheless, 
the sensitiveness to acoustic disturbances like 
footsteps, voice, music and machine makes this 
method also feasible for intrusion detection in long 
perimeters for surveillance applications, like military 
facilities, without major changes in the setup. Since 
sound is also an acoustic disturbance, we proposed 
and demonstrated a distributed microphone based on 
optical fiber. This feature allows to listen to every part 
of a structure using a single fiber in order to detect 
malfunction by sound analysis or even identify the 
type of intrusion in a perimeter. Thus, this project 
presents contributions for aircraft health monitoring,  
both using embedded and surface disposed fibers, and 
also for perimeter surveillance and distributed sound 
listening. 

Introduction/Background Methodology  

Status of Research 

The phase-OTDR comprises a coherent optical pulse 
source that is amplified and inserted into an optical 
circulator that launches these pulses into optical fiber 
tracks, the Rayleigh backscattered light that returns 
from the fiber is amplified, filtered and detected. If an 
external disturbance hits a section of the fiber, the 
Rayleigh backscattering signal will suffer a local change 
in amplitude whose frequency is equal to the 
perturbation frequency. Thus, after processing the 
data it is possible to detect the disturbance location, 
reproduce it in time domain and measure its vibration 
frequency.  

 
 
 
Aircraft health monitoring 
- Composite material board with embedded optical fiber; 
- Vibration frequency analysis from 0 to 1000 Hz; 
- 2D surface mapping with high resolution (~cm) for 
non-intrusive sensing application; 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Intrusion detection 
- Detection and location of simultaneous 
multiple intrusions in hundreds of meters; 
 
 
 
 
 
 
 
 
Distributed tuneable optical fiber microfone 
- Real-time sound listening along fiber length: 
sinewave frequency sweep, voice and 
classical music; 
 
 
 

Composite w/ embedded optical fiber 
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