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1. Research product valorization (A glove
box)

R

As part of a settlement with the socio-economic
sector, a team of researchers and engineers from the
CRTI have developed an enclosure (Glove box), kept
under an inert atmosphere (nitrogen, argon), dede-
cated to work with materials sensitive to Oxygen
and humidity. This latter was marketed to a national
socio-economic partner.

2.The CRTI Open doors at Boumerdes
University
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On November 10%, 2019, the CRTI organized open
doors were at the University of Boumerdes for its
professors and students. The event took place
under the supervision of the University's Dean, Prof
Yahi Mostepha, accompanied by the CRTI Director,
Dr. Riad Badji and Prof Tahar Sahraoui, representing
the General Directorate for Scientific Research and
Technological Development.

During the event, various activities and areas of the
center's specialization were reviewed. These open
days were a chance to make the centre’s activities
and field reseach well known thanks to the human
staff framed for this demonstration as well as the
embodiment of all the material and the logistical
means.

3. An agreement signing between the
CRTI and the National Agency for
Research Results valurisation and Tech-
nological Development (ANVREDET)
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As part of the cooperation between the CRTI and
the ANVREDET, an agreement was signed on the
one hand by the Centre’s Director Dr. Riad Badji and
on the other hand by the Agency Director Mrs.
Damush Munsi Ndajwa, on January 20%, 2020. This
cooperation came to promote, enhance and com-
municate research results to the economic world.

it worths mentionning that this event synchronized
the launch of a training on“Innovation” by the same
Agency for the benefit of the centre’s engineers.

4, Sittings on material and metallurgy
research

The CRTI organized sittings on Research in Mine
and Minerals at the URMA headquarter (Badji
Mokhtar - Annaba University Campus) from the 29*
to 30™ of January, 2020.

Mister Tahar Sahraoui, Studies Director at the Gene-
ral Directorate for Scientific Research and Technolo-
gical Development (DGRSDT) opened the sitting
through which Dr. Riad Badji, the CRTI Director,
gave a speech about the scientific production of
each of URASM and URMA, in addition to his refe-
rence to the general budgets of the departments, in
particular, the case of FNR consumption by the
research teams, in order to establish a Center of
excellence in the field of Mines and Minerals.

These sittings were an opportunity which allowed
the discussion of the state and the strategy of
URMA and URASM by 2030. For that purpose, this

event was organized as follows:

« First Workshop: ferrous and non-ferrous
alloys.

« Second Workshop: Composites and Ceramics.
« Third Workshop: Manufacturing Processes
and Control.

« Fourth Workshop: Technological Develop-
ment and Services.

5. Research-Industry Cooperation

As part of the strategy of the General Directorate for
Scientific Research and Technological Develop-
ment aiming at promoting research-industry
cooperation, a meeting was held on February 05,
2020 at the head quarters of the General Directo-
rate of the IMETAL group in the presence of the CRTI
Director and its researchers, executives from the
General Directorate for Scientific Research and
Technological Development, the General Director
of GACU and some executives from IMETAL, ENCC,
BATIMETAL. This meeting allowed to take stock of
industrial machine prototype models and to trace
the main axes of future scientific and technological
cooperation in the fields of Steel and Metallurgy.
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6. The International Pluridisciplinary PhD
Meeting IPPM’'20

University Hama Lakhder EI-Oued (Algeria) under
the supervision of the DGRSDT and in collaboration
with the CRTI had organized the International Pluri-
disciplinary PhD Meeting (IPPM'20) from 23t to 26™
February 2020. The event was about new emerging
technologies and their application in the daily life.
Therefore, the IPPM'20 provided an opportunity for
PhD students, researchers, academics and industry
professionals, to participate and present their work
on modern technology and its applications in
everyday life.

The topics that have been included are mentioned
below:

- Smart cities, IOT and Machine Learning;

- Synthesis, characterization, application, and
challenges of new materials;

- Fixed point theory and its applications;

- Investing Modern Technology in Renewing
Knowledge Discourse in Languages and Litera-
ture;

- 5G of mobiles Networks: Challenges and require-
ments;

- Digital Economy and Quiality of Life;
Biotechnology and Sustainable Development ;

- Activate the outputs of higher education using
modern technology to improve the quality of life
of the society;

- Renewable Energy: Optimization and Simulation
tools;

- Modern technology in the service of law and
political Science;

- Investing modern technology from an islamic
perspective ;

- Electrical Engineering Applications: Multi-phase

Machines and Recent Converter Topologies.
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7. Production of preventive equipments
against the Coronavirus:

In order to cope with the shortage of sanitary
masks, the Advanced Materials Research Unit
produced protective masks which were delivered to
both hospitals and some drug stores of Annaba as
well as to that of Batna and Setif. It worths mention-
ning that the technological platform of Oran also
produced 4500 visor masks intended for hospitals,
65 diving masks as well as printed adapters for the
benefit of resuscitation services on the national
territory.
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8. Partnership agreement between the
Thematic Agency of Research in Health
Sciences and the CRTI:

As part of a scientific and technological collabora-
tion between the CRTI and the Thematic Agency of
Research in Health Science, a partnership agree-
ment was signed to promote the role of new tech-
nologies in the field of health on June 229, 2020. Its
main agreements were mainly about health and
could be summarized as it follows:

- Innovative technologies;
- Robotics;
- Artificial intelligence .

9. Scientific research and inter-sector
technological development promotion:

On June 23, 2020, a meeting was held at the head-
quarter of the National Agronomic Research Insti-
tute, in the presence of representatives of each of
the CRTI, the Renewable Energies Development
Center and the NIAR. A particular attention was
given to the use of drones, developed by the CRTI
technological platform in the control of agricultural
areas whereas the objective behind this latter was
to set up innovative technological projects for agri-
cultural applications. It is worth mentioning that a
draft framework agreement was also revised for
future collaboration between the three institutions.
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DAMAGE MODELLING OF THERMOPLASTIC MATRIX COMPOSITES ‘

’0
Dr. Mokhtari Ahcene
class b researcher

Thermoplastic matrix composites find many applications in the automotive field because of their better
specific resistance, low cost, low density, low energy consumption, good corrosion resistance, and low ther-
mal conductivity (fig. 1). These properties have attracted the sports industry, such as that of boots, skis, tennis
shoes and fishing rods. Besides, these composites are environment friendly.
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A better understanding of their mechanical behaviour in a non-linear regime is desirable, in particular, the
knowledge of the mechanisms governing damage at the ply level. There is also a need for a reliable calcula-
tion methods that can be used to predict the mechanical response beyond the elastic yield point. The applica-
tion of these approaches within the framework of the Finite Element Method (FEM) is recommended to allow
the analysis of all the structures. It should be noted that these models should be verified by experimental
testing.

Static and dynamic loading of composites cause a complex damage mechanisms, such as matrix cracking,
fibre-matrix delamination and reinforcement failure, although the composites have been extensively studied
under uni-axial tensile loading. Consequently, research on the onset, growth and interaction of different
damage modes in fabric-reinforced thermoplastic matrix composites under high compressive strain is
limited. This research work is part of a study and an analysis of damage modes under static loading.

The behaviour of the laminate under this load is very complex, due to the numerous damage mechanisms
occurring at the same time. Four damage mechanisms for ductile matrix composites, under compressive
loading can be distinguished:

- Buckling of the plies with elastic matrix deformation,
- Crushing of fibres,

- Matrix Cracking,

- Kink-band training.

Kink-band formation is considered to be one of the most complex modes of damage in laminated compo-
sites. This instability leads to highly anisotropic deformations under compressive stress. (fig. 2)
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Fig.2- Geometrically approximate
analysis of the deformation of buckling
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(a) Balanced deformation, (b) inclined deformation with ® non-zero angle and
(c) path of equilibrium that increases at the point of bifurcation.

The equilibrium path of the inclined specimen (fig. 2) is represented by the damage variable d, , which
describes the behaviour of the material in the post-cracking process. The mathematical form of the damage
variable d, is given by :

1

dip = ((em‘*—(ep,i)q )ﬁ
Y\ ()"

The damage variable d , is governed by the internal parameters n and g, which control the damage beha-
viour of the laminates during post-cracking (fig.3). These parameters have been estimated to approximate
the stress-strain curve measured experimentally at post-cracking. Figure 3 shows the shape of the damage
variation curve with parameters nand q.

1 . Post-buckling

Strain (%)

Fig.3- Graphical representation of the damage variable proposed for the analysis of
progressive damage in the post-cracking phase.

As it can be seen, the proposed damage variable d,, correctly describes the propagation of damage in the
post-cracking in composite. The behaviour is considered linear for the values n=1 and g=1. In our work, the
parameter values are taken equal to n=2.2 and g=0.5 to approximate the actual shape of the damaging beha-
viour of the composite at this post-cracking zone.

The occurrence of buckling in laminates weakens the performance of composites. However, the buckling
does not lead directly to immediate failure, polypropylene matrix laminates can support loads beyond the
post-buckling, developing plastic deformation. These plastic deformations can delay the final failure of the
composite. The use of the damage variable in the post-cracking simulation allows good prediction of com-
pressive strength.
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