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EVENTS

1 .Field visit with a view to carrying out a project on floating cages

Within the project framework related to the study and realization of floating cages addressed to aqua-
culture, a team of researchers and engineers of the Centre held a field visit to the port of Beni Hawa on
January 19, 2021. This mission allowed the team to know more about the operating conditions of this
type of cage up close. It worths mentioning that this project is funded by the DGRSDT and supported
by Ministry of Fisheries.

2 .Training on accreditation laboratories according to ISO 17025
standard

During the period going from January 25% to 27™, 2021, a qualifying training took place at the head
office of the CRTI, on accrediting laboratories according to ISO 17025 standard, for the benefit of its
engineers. The training program implicated the quality management system in analysis and calibration
laboratories, according to the requirements of the international specifications “ISO 17025" Indeed, this
training was a step to sharpen the practical skills of the participants on the one hand, and to permit
laboratories to prove their abilities in the reliability of the results leading to promote their trustwor-
thiness on the other hand.




EVENTS

3. 1st coordination meeting between the CRTI and the Electrotechnical
Laboratory (LEC) - Constantine 1

Within the framework of the General Directorate of Scientific Research and Technological Develop-
ment which aims to support the excellence laboratories, the first coordination meeting was held on
March 24%, 2021, between the Centre and the Electrotechnical Laboratory (LEC) of University of
Constantine 1.

This opportunity allowed both sides to review scientific and technological researches of common
interest. During this meeting, it was agreed on a set of technological projects that will embody the
content of this cooperation.

4 .The CRTI working visit to Engine Production Company - Constantine

A team of CRTI researchers paid a working visit to Constantine Engine Production Company on
April 51, 2021. This visit allowed the CRTI delegation to discuss the company activities thoroughly
with its managers, and to develop an action plan in the field of technological development. This visit
was part of an agreement between the DGRSDT and the GACU group.




EVENTS

5. The CRTI visit to the Electrotechnical Engineering Laboratory (LEC) of
Constantine

Within the cooperation between the various units of the Centre and the Electrotechnical Laboratory
of University of Constantine1, a team from CRTI paid a working visit to Electrotechnical Laboratory
(LEC) on April 8, 2021.The meeting revolved around some experimental devices where some initial
tests were carried out to examine and improve raw materials for mining engineering

6. Participation of Intelligent Embedded Systems Technological Plat-

form, the CRTI'INNOV Project Incubator and the SMRIS Technological
Platform in the digitization event

Within the framework of the National Scientific Week for Digitization Activities, the CRTI participated
through its different structures (the Intelligent Embedded Systems Technological Platform, the
CRTI'INNOV Project Incubator and the Technological Platform of Mechanical and Robotic Systems
for Interventions and Services) to the event that took place from May 17™ to 20%, 2021. It worths to
mention that the latter was organized by Ministry of Higher Education and Scientific Research.




EVENTS

7. Signature of a framework agreement for scientific and technological
cooperation between the CRTI and the National Company FERROVIAL

As part of a cooperation, a framework agreement was signed between the CRTIl and the National
Company for Construction of Railway Materials (FERROVIAL). The signing took place on the sidelines
of a ministerial delegation, which included Mister the Minister of Higher Education and Scientific
Research, Mister the Minister of Industry and that of Ministry of Transport. During this event, the
Centre presented a set of technological projects that will form the core of this agreement.

8.Signing of a frameworkcooperation agreement for scientific collabora-
tion between the CRTI and the Central Research and Development de-
partment DC-RD of SONATRACH:

On the margins of a workshop organized by the Central Directorate of Research and Development
of SONATRACH, on October 12" and 13,2021, An agreement has been signed between SONA-
TRACH and CRTI ,in the presence of both Mister the Minister of Higher Education and Scientific

Research and Minister of Energy and Mines. This agreement seeks to strengthen the partnership
between the two sides in the field of applied scientific research.
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EVENTS

9. Convening of a coordination meeting of the CRTI with representatives
of the DC-RD of Sonatrach:

Following the signing of a cooperation agreement between the CRTI and the Central Research and
Development Department DC-RD of SONATRACH, a coordination meeting was held at the head
office of CRTI - Cheraga on October 27, 2021, in the presence of the two institutions directors. This
meeting aimed to promote scientificand technological collaboration, and realize scientific and tech-
nological Development projects particularly in:

- Advanced welding techniques.
- Non-destructive testing.
- Corrosion.

It was also agreed to use scientific and technological resources of the two parties at the service of
mixed research teams to support and develop these projects.




Hardfacing coating of steel drilling tools

In order to improve the surface characteristics of the drilling tools, hardfacing coating is elected the
most effective technique for materials undergoing high wear impact and severe abrasive conditions,
owing to its efficiency, rapidity and its low cost. Usually, tungsten carbide based materials are used to
manufacture different types of drilling tools, i.e. matrix body (WC-W loose powders infiltrated by tran-
sition elements), and steel body (WC-Ni coating) as illustrated in Fig. 1.

1020 steel (Substrate)
FDC Bit

Braze (Filler alloy)
Interlayer (Ni-Cr-Al-Mo)
Hardfacing (WC-Ni)

LU R

>» Fig 1: Schematic illustration of different parts of the drilling tool

Despite the numerous research works on WC-Ni coating, the effect of the WC decarburization pheno-
mena on the mechanical behavior and the wear resistance of coating are less investigated. In that
regard, the experimental steps used in industry to manufacture the hardfacing of the drilling tools
are respected in this project in collaboration with the national company of well services (ENSP ex-AL-
DIM). The WC-Ni coating microstructure and the interface reactions between the interlayer and the
steel substrate revealed that the introduction of the Ni-Cr-Al-Mo interlayer enhances the inter-diffu-
sion process and improves the intimate bonding of the interfaces as shown in Fig. 2.

wo
particles

> Fig 2: SEM micrograph of the interface cross
section with EDS line-scan analysis
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ZOOM ON A PROJECT

Through the present investigation, it was found that the degradation of WC particles underwent
several steps to produce W2C eutectic phase as illustrated in Fig. 3. This behavior of WC particles
can be related to two main factors. (i): the high dissolution of WC particles due to a difference in
the cooling rate of the top and the bottom sides: the bottom side adjacent to the substrate
shows a lower content of the WC dissolved because of the rapid cooling of the coating,
governed by the steel substrate. (ii): the oxidative reaction of C resulting from the dissolution of
WC, knowing that the top side was freely exposed to oxygen which consequentially increased
the oxidation of C and lead to the formation of CO2 in that area.

> Fig 3: Schematic illustration of
ith the decarburization of WC
particles

On the other side, the dissolution and decarburization phenomena of WC particles with the forma-
tion of W2C eutectic phase favor the decohesion and pull out of WC particles during the wear test
studied Fig. 4. Besides, the wear resistance of the surface coatings under alkaline condition using
sodium hydroxide (NaOH) basic solution of pH=12 is two times higher than under dry condition.
Furthermore, the formation of SiO2 third body stripes along the wear track promotes the decrease of
the friction coefficient and the volume loss. On the other side, the wear mechanism is adhesive with
severe plastic deformation of the Ni matrix in dry condition and oxidative/abrasive wear in alkaline
wet condition.

> Fig 4: SEM images showing the behavior of WC/W2C/Ni matrix interface after wear
test in alkaline wet condition
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