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(a) The resulted hierarchical sandwich structure 
(b) Cross section within the joining area

Trifold – hierarchical sandwich structure

Schematic illustration of the 
manufacturing principle 

Granted patent
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Analytical models for stiffness and strength evaluation in out-of 
plane compression

Trifold – hierarchical sandwich structure
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Config 

Experimental results Analytical predictions 
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Analytical results vs. Experiments in quasi-static out-of-plane compression 
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• Maps are generated by using MATLAB scripts
• The strength values are calculated based on the equations of the considered failure modes.
• The lowest calculated value for peak strength give the failure mode.

Calculation sequence

Failure modes
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Failure modes maps for the investigated 2nd order hierarchical sandwich structure 

made from SrPET material and PET foam by assuming ω=60°

ω=60°

33

9.4

94

Failure mode maps
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Energy absorption capacity under quasi-static loading conditions (numerical investigation)
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Energy absorption capacity under quasi-static loading conditions

𝐸𝑚 = 𝑆𝐸𝐴 =
𝐸𝑎𝑏𝑠

𝑚
, where 𝐸𝑎𝑏𝑠 = න

0

𝛿𝑚𝑎𝑥

𝐹 𝛿 𝑑𝛿,

(Xiong J., 2012)

(Sypeck D.J., 2001)

Zhang G.,2013

McKown S.,2008

(Sebaey T. 2017)

(Costas M.,2016)

Comparison of the specific energy absorption for different 
proposed cellular structures for ε = 0.1

(Costas M., 2016)

(Sebaey T., 2017)

(McKown S., 2008)

(Zhang G., 2013)

(Sypeck D.J., 2001)

(Xiong J., 2012)
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Chassis elements - springs

Consolidation under
vacuum

SrPET / CPET
resulted rod Shape modeling

Helicoidal spring 
SrPET/CPET

𝑚 = 0,085 𝑘𝑔

𝑘𝑠 = 33,52 [𝑁/𝑚𝑚 ∙ 𝑘𝑔] 

𝑘 = 2,85 [𝑁/𝑚𝑚]

TestingExperimental results

SrPET and CPET
weaves
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Chassis elements – anti-roll rod

17% mass reduction compared to the steel one, for 
the same strength

Experimental results

Hybrid concept for an anti-roll rod

Prototype

Hybrid connecting rod in the vacuum bag 
prepared for the thermal consolidation process
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Hybrid joints
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Other

Ball screw made 
from C/PET and steel

Hybrid flange
C/PET and steel
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Axial brake concept
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Trade-off between actuator force and the required travel distance 
while indicating the number of friction pads

All calculated solutions. Trade-off between alpha and the required 
travel distance

Axial brake concept
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Thermal Loads

von Misses stress distribution within dome 
and insulation ring – optimal shape

• mass of the dome is reduced by approx. 45 %

Thermolift heat pump

Working principle

Mechanical Loads
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Objectives:
 min mass
 min cost
 max torsion stiffness
 max bending stiffness
 min deformation (impact)
 min headstock displacement (curb strike)
 min headstock displacement (front brake)

Constraints:
Manufacturing constraints
 Hill Failure index < 0.2

The applied loads and constraints

Section within the composite body structure

Optimization problem:

Zbee vehicle
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Thickness distribution of the selected patch

Optimization methodology applied on the composite body

Interpretation of the layers’ distribution within the 
composite body following the free size results

Zbee vehicle
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Zbee vehicle
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Values of the layers’ thicknesses obtained for the Roof 
body part, for the selected design solutions

Roof body part

Zbee vehicle
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Values of the layers’ thicknesses obtained for the Backrest 
body part, for the selected design solutions

Zbee vehicle

Backrest
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Anti-roll adjusment system

Thermal expansion
[1/°C]

Steel
Carbon 

fiber
Epoxy 
resin

α1 16E-6 -0.6E-6 55E-6

α2 16E-6 8.5E-6 55E-6

Pareto frontFiber orientation

Steel housing and arms

Local and global coordinates 
of the lamina

Hybrid steel-composite connection

[Schaeffler product]

CFRP  body (arms and housing)
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Books
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• to enlarge the existing research group with scientific interests and objectives in the field of 
lightweight structures and optimization methods;

• to create and maintain professional links with researchers from other European countries; 
attracting funds from research grants;

• to collaborate with the economic entities in order to raise their interests in collaborating with the 
Romanian academic sphere, and to provide success collaboration stories regarding transfer of 
knowledge to industry;

• to capitalize the research results by publishing scientific papers in international journals;
• to protect and exploit the results of research with economic potential by obtaining invention 

patents and to carry out technological transfer to the industrial environment.

Research perspective – intentions for the future would be:
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• to affiliate to the doctoral school of Unitbv
• to coordinate Ph.D students in the field of lightweight structures and optimization techniques
• to motivate and attract students by highlighting the practical implications of the taught subjects;
• to present an interdisciplinary approach, facilitating the creation of connections between the 

knowledge accumulated by students in other disciplines and those to be acquired;
• to invite external specialists from the research or industry environment in the 

course/seminar/laboratory hours to reinforce and demonstrate the use of the concepts 
presented in the taught subjects, through practical, real examples;

Didactic perspective – intentions for the near future would be:
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• The involvement in management activities will be carried on (currently I am coordinating the 
master program Simulation and Testing in Mechanical Engineering)

• Other management responsibilities will be assumed if / when those are needed within the 
appropriate context.

Management perspective



.

.

11.04.2025

Thank you!
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