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MINUTES OF DISCUSSICNS
ON
THE JAPANESE PROJECT-TYPE TECHNICAL COOPERATION

FOR

THE PROJECT ON UPGRADING OF

METAL PROCESSING TECHNOLOGY
IN

THE ARAB REPUBLIC OF EGYPT

The Japanese Preliminary Study Team (hereinafter referred to as
"the Team") organized by Japan International Cooperation Agency
(hereinafter referred toc as "JICA") and headed by Mr. Yukio Ishida,
Deputy Director, Planning and Financial Cooperation Division, Mining
& Industrial Development Cooperation Department, JICA, visited the
Arab Republic of Egypt from April 10 to April 20, 1939 for the
purpose of clarifying the background, concept, and scope of the
project proposal made by the authorities concerned of the Government
of the Arab Republic of Egypt (hereinafter referred to as "the
Egyptian side") and studying the feasibility of the Japanese
Prcject-Type Technical Cooperation for the Project on Development of
Metal Processing Technology in the Arab Republic of Egypt
(hereinafter referred to as "the Project).

During its stay in the Arab Republic of Egypt, the Teanm
exchanged views and had a series of discussions with the authorities

concerned of the Government of the Arab Republic of Egypt.

As a result of the discussions, both sides came to reach a
common understanding concerning the matters referred to in the
document attached hereto.

Cairo, April 19, 1999

Joi % B %{%

X
Yukio Ishida Adel Nofa //
Leader President
Preliminary Study Team Central Metallurgical Research
Japan International and Development Institute
Cooperation Agency Arab Republic of Egypt
Japan
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ATTACHED DOCUMENT

Present Situation of Japan's ODA

The Team explained the present situation of Japan's ODA,
that is, harshness of its budget and thus it is necessary for
the Government of Japan, through JICA +to formulate a
furthermore feasible and sustainable project and the Egyptian

side understood it.

Present Situation of Project-type Technical Cooperation
The Team explained the present situation of Project-type

Technical Cooperation as follows:

(1) Conceptual Model for Project-type Technical Cooperation
Conceptual Model for Project-type Technical Cooperation is

as shown in Annex 1.

(2) Introduction of Project Cycle Management

Project planning and concept clarification method entitled
Project Cycle Management (hereinafter referred to as "PCM")
has been introduced to every Project-type Technical
Cooperation project to monitor and evaluate the level of the
achievement and enhance the communication for its smooth
implementation.

Since its introduction, a worksheet called Project Design
Matrix (hereinafter referred to as "PDM") has been required
toc prepare for every project to realize the said PCM. The
PDM 1is a tool, to view a project based on an assumption,
designed to analyze a multi-level chain of cause~to-effect,
input to output, output to project purpose, project purpose
to overall goal. Because the PDM explicitly showing the
interrelation among the chain elements, (input, output,
project purpose and overall goal) can be used as a tcool to

evaluate whether or not the goals have been obtained either

,/ﬂju
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(3)

(4)

during or after the projecﬁ, it is now also being used as a
framework for evaluation.

PDM is a tool for management-by-objective. The matrix
table of PDM should thus have been created in the design
stage of a project, not at the stage of evaluation.

As a result, every project 1is now required to be
formulated as output-oriented, while the project before the
introduction of PCM, in many cases, tended to be formulated
as input-oriented. '

In other words, there is no doubt that "Dispatch of
experts", "Training counterpart personnel in Japan" and
"pProvision of machinery and equipment” are still main three
(3) components of the Project-type Technical Cooperation,
however, more stress 1is now put on the output from the
transfer of +technology to the counterpart personnel
(hereinafter referred to as “the C/P") from Japanese
experts, while the rest, that is, "Training Cc/P in Japan®
and "Provision of machinery and equipment"” are the
supplement for the smooth implementation of technology

transfer from the experts to the C/P.

Introduction of Five (5) Basic Evaluation Components

In parallel with the introduction of PDM, JICA has been
improving its evaluation mainly because to disseminate any
valuable lessons obtained to better meet development needs
in the future, partially because to cope with the criticism
against the effectiveness and efficiency of the Japan's ODA
from Japanese taxpayers.

In this connection, the Team explained five (5) Basic

Evaluation Components as shown in Annex 2.

Localization of the Management of the Project

Because of the harshness of the Japan's ODA budget, the
Team explained the Egyptian side and the latter agreed that
it would be difficult for the Japanese side to dispatch a
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study team every year once the Project is commenced and that
to implement, monitor and evaluate the Project, in other
words, management of the Project should be localized, taken
the initiative by the Joint Coordinating Committee for the

Project.

(5) Definition of terminology
The Team clarified the Egyptian side the definitions of
respective terminologies as follows:
a Extension and Follow up
In case that both the Japanese side and the recipient
side agreed to extend the original cooperation period,
if the scope of the project is no change from those of
the original cooperation period, such extension is to be
called as extension, while the scope is squeezed, it is
called as follow-up.
In this context, there is no interruption as time-
wise between the original cooperation and the said two

(2) extension.

b Aftercare Program

The Aftercare program 1is a scheme to extend
supplemental cooperation within the scope of the
original cooperation, generally speaking, two (2) or
three (3) years after the completion of the original
cooperation, to enhance and reactivate the outputs of
the original cooperation.

In view of budget, only one (1) or two (2) projects
are eligible for this program annually, thus not all

projects can enjoy this program.

3 Facts collected/confirmed during the Study
(1) Facts collected by factory visit

a NASCO(NASR Automotive Manufacturing Corporation = an

automobile company)

) oy
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NASCO is a national automobile company which is
established in 1960 and licensed from FIAT and some
other foreign companies.

As for the components of the products of the company,
65% to 70% of bus and track 40 to 43 % of passenger's
car of such components are procured locally, some of
which are procured from local companies such as cast
iron, aluminum and forging.

Their product of buses are 4,000 unit/year and track
is also 1,000 unit/year

Now a training course and monitoring for laser
cutting and welding are prepared and being conducted by
Central Metallurgical Research and Development Institute
(hereinafter referred to as "CMRDI") to be conducted to
NASCO and other companies.

In the beginning of 1999, CMRDI, NASCO and other

companies have formed Laser Technology Study Group.

General Metals Co. (a die casting company)

General Metals Co. is a company who produces aluminum
casting products like die casting, gravity casting and
aluminum rolling products. Copper, =zinc and lead alloy
are also produced.

There exist three (3) to four (4) high pressure die
casting companies and one (1) gravity casting company in
Egypt.

General Metals Co. has thirteen (13) die casting
machines. Automatic pouring system are not installed.

The products often have a lot of fettling.

ABB Arab (a laser company)

ABB Arab is a joint-venture company with Egyptian and
foreign capital who produce electricity products 1like
switch board steel panel and steel box with utilizing

ten (10) punching machine. They are using cutting
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technology by laser. They are taking care of the laser
machine with distilled water and cleaning it from dust.
They said machine was maintained by a German
manufacturer, once in six (6) months. Its operation rate

is 35%.

d El Nasr Castings Co.(a Ferrous metal company)

El Nasr Castings Co. is a company producing ductile
cast iron and gray cast iron. The production of ductile
cast iron is 45,000 tons/year. It is 70% of total
production in Egypt. They have their own in-house

training courses.

(2) Budget and measures for the research and development

(3)

activities by the Egyptian Government

The Egyptian side explained that the Egyptian Government
put emphasis on research and development. From 1997 to 2001,
national budget for research and development is nine (9)
billion Egyptian Pound (hereinafter referred to as "LE"}),
which is three (3) times as much as that of the last five
years.

The Egyptian side also explained that Prime minister's
office set the research and development committee called
"Ministerial Supreme Committee for Technological Development
of Egypt" and president of CMRDI is a member of the

committee.

National policy concerned with the sector related to the
Metal Processing Technologies

The twenty (20) vear plan of Egypt, that is, "Egypt in the
21st Century - Vision 2017" says as one of the important
packages of policies in industrial development is "Encourage
small and medium-size industries and support their role as
originators of finished products or as feeders or

complementary to large-size industries.”
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(4) Demarcation of the large, medium, small and micro
enterprises in Egypt

In connection with the demarcation of the above-mentioned

size of companies, the Egyptian side explained to the Team

as follows:

Before, when it was socialist regime in Egypt, almost
all the industry was government-owned company, and input
of man-power was intentionally made to the particular
government-owned company, so most companies have quite
large number of employees. Nowadays, many companies are
being privatized, but it is difficult to define small
and medium scale enterprises uniformly, because the
number of employees of such government-owned companies
is quite large compared with some private companies even
though the amount of products are being the same, since
it is forbidden to fire employees in the Egyptian law.

Even in such condition, early retirement are being
encouraged as a new system, from fifty (50) years old or
even at the age of forties (40s).

As far as Small and medium scale enterprises (SMEs)
in case of the Project concerned, the definition seems
to be the industries whose production is relatively

limited.

4 Ministry/Agency concerned with the Metal Processing Technology
(1) Minister of State for Scientific Research

In Egyptian cabinet, the Minister of State for Scientific
Research acts as the representative of research institute
including CMRDI. President of CMRDI reports its activities
to the Minister periodically, but the president has the
autonomy to run the institute.

Under Minister of State for Scientific Research,

presidents of twelve (12) national research institutes which

D | ﬂ;\f
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are shown in Annex 3 represent the Supreme Council for

Research Centers and Institutes.

(2) Central Metallurgical Research and Development Institute
(CMRDI)
a Function
The Egyptian side explained the main function of
CMRDI as follows:
1 Capability building of staff and facilities
2 Support to Egyptian Industry through R&D projects,

consultation, technical services and training)

b Development Plan of CMRDI
The Egyptian side introduced "“CENTRAL METALLURGICAL
RESEARCH AND DEVELOPMENT INSTITUTE (CMRDI) DEVELOPMENT
PLAN (1997-2001)" which is now being implemented.
The Egyptian side added that in case of endorsement
of such plan, approval of board of directors of CMRDI is
needed, and the report +to Minister of State for

Scientific Research should be made.

c Board of Directors of CMRDI

Members of the Board of Directors of CMRDI are as
shown in Annex 4.

It is held periodically four (4) times a year, and
also held when necessity arises. In Board of Directors'
meeting, the activities are reported for approval
including personnel matters.

On the other hand, budgetary matters are directly
requested from CMRDI to Ministry of Finance.

Terms of service of the members of the Board of
Directors are four (4) years, and those of the current
members are from July 1997 to June 2001. Membership of
board members are to be modified to involve more members

from private sectors.
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Organization of CMRDI

The Egyptian side explained that CMRDI was founded by
the -joint assistance of Academy of Scientific Research
and Technology, Egyptian industry and UNIDO in 1985.

Present organization chart of CMRDI and the number of
staff in each department is shown in Annex 5.

Restructuring of organization of CMRDI would be made
in half a year from now considering the needs of private
sector. The new organization is in planning stage, and
thus, there exists no draft plan yet.

New organization has to be approved by the Government

of Egypt after the approval of the Beard of Directors.

Personnel (including the demarcation of staff by the
categories)
Number of staff as of April 1999 in CMRDI by
categories is shown in Annex 6.
Regarding the category of staff of CMRDI, the
Egyptian side explained as follows:
(a) Research staff
New staff who belong +to this category is
university graduate, and he/she will be promoted to
Research Officer and Researcher according to his/her
acquisition of M.Sc and Ph.D from universities.
Researcher submits his/her publications after the
first five (5) years of his service and in case if
they are worthy, he/she will be promoted to
Associate Professor. Associate Professor also submit
his/her publications after the first five (5) years
of his/her service and in case if they are worthy as
well as his/her contribution to industries, he will

be promoted to Professor.

(b) Technical staff
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New staff who belongs to this category is
graduate of technical high school, vocational
training center and university. He/she will be
promoted according to system of normal governmental

employees' system.

Concerning the personnel system of CMRDI, the
Egyptian side explained as follows:

Retirement Age

Life-time employment 1is assured in Egypt.
Retirement age is sixty (60) years old except for
professorship. However, professor may continue to be
in institute without occupying any post.
Job hopping of Staff

Job hopping of staff is very rare. For example,
only one (1) staff left CMRDI to private sector in
fifteen (15) years.
Salary of staff

The Egyptian side informed that basic salary is
approximately LE 250 for Research Assistant, LE 170
~180 for Engineer and LE 120 for Technicians. A
part of income of CMRDI through Contractual work
will come to be bonus to staff according to their
contribution, which is approximately amount to as
muich as two (2) to four (4) times of basic salary of
staff. Bonus will amount to approximately 20% of the
income of CMRDI in the Contractual Works. For
reference, 30% of the income will be used for the
facilities and equipment procurement at CMRDI, and
10% paid to the Government and the rest 1is being
used for the other activities of CMRDI. Also for
reference, the salary of engineers 1in private
companies in Egypt is approximately LE 600, and LE
1000 for salesmen.

Social Welfare for staff

"



Staff of CMRDI can enjoy the assistance of the
government in purchasing their housing through good
condition loan.

Health insurance is also granted.

f Budget of CMRDI by categories
The Egyptian side explained the budget of CMRDI by
categories as shown in Annex 7a.
In connection with the budget, the Egyptian side
explained as follows:
The Egyptian fiscal year begins in July and ends in
June.
The budget which is not utilized in a fiscal year
cannot be carried over to the next fiscal year.
Pay-back of income to the government is
approximately 15%. In case of lack of budget, they
can utilize that 15%.
Request of the budget for the next fiscal year to
the Government is usually done in Octcber and the
actual allocation for the next fiscal year is

noticed in April.

g Income of CMRDI .

The income of CMRDI in Egyptian Fiscal Year
(hereinafter referred to as "EFY") 1996/97 and 1997/98
are shown in Annex 7a.

The Egyptian side explained the contents of CMRDI's
category of income as follows:

(a) Contractual Project

The activities based on contract with clients of

CMRDI, whose duration are mostly three (3) months to

two (2) years
{(b) Consultation

Advising or supervising on-demand basis for the

A
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(c)

(d)

(e)

(f)

Technical Services

Services whose result would be in the style of
qualification and testing report, etc.

International Agreements

Income through international assistance by the
contract basis. Expenses for costs of activities
paid from international agencies to CMRDI such as
those c¢f third country group training course of JICA
are not regarded as inconme.

Grants

Financial support for CMRDI's activities without
contract.

Donations

Incomes donated from companies or organizations in

Egypt.

Expenditure of CMRDI

The expenditure of CMRDI in the last five (5) years

1s shown in Annex 7b.

Important services from CMRDI to industries

(a)

(b)

(c)

(d)

Training

Training courses for company staff, engineers and
technicians. List of training courses conducted by
CMRDI is shown in Annex 8.

Technical support

To solve the problems of the company by testing,
analyzing the defected materials and etc. in CMRDI
and in companies with contract basis.

Consulting

To give necessary ideas +to companies for the
problems in adhoc basis.

Introduction of new product and/or process

To introduce a new product and/or a new process to

the company.
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(e) Prototype services
To manufacture trial prototype upon request from

companies.

Demarcation with the other related institute

In connection with the demarcation with the other
institute, +the Egyptian side stated that Tebbin
Institute for Metallurgical Studies under Ministry of
Industry is in charge of mainly energy serving and
pollution control to train relatively elder employees
from the companies whose salary is paid from those
companies. It gives diploma after one (1) or two (2)

years course.

Relation with the related industries and academic
societies

The Egyptian side explained that Egyptian Foundrymen
Association, Egyptian New Materials Association and
Egyptian Corrosion Society were founded in cooperation
with CMRDI. On the other hand, Federation of Automotive
Feeding Industry has been established in 1999.

The Egyptian side also explained that National
Accreditation Body is also to be founded in cooperation
with CMRDI, and in relation with Egyptian Organization
of Standardization. Especially in committees of Egyptian
Organizaticn of Standardization related to the fields of
metallurgy, the chairman is nominated from staff of
CMRDT.

The Egyptian side further explained that
approximately one third (1/3) of Professors of CMRDI are
part time lecturer in universities. Joint researches of
CMRDI and universities are often conducted usually upon

request from universities.

Administration of the Project

O
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Chairman of CMRDI, as the Project Director, will bear overall
responsibility for the administration and implementation of the
Project.

Head of Welding Research Department of CMRDI, as the Project
Manager, will be responsible for the managerial and technical
matters of the Project.

The tentative organization chart for the administration of the

Project is shown in Annex 9.

Other international cooperation to CMRDI
(1) From Japan
Aside from cooperation with JICA, the Egyptian side stated
that the agreement for Scientific and Technological
Cooperation between National Research Institute for Metals
(hereinafter referred to as "NRIM") Tsukuba-Japan and CMRDI
has been formulated in Auqust 1997. Activities of the said
agreement is as follows:
a Joint research activities
b Exchange of invitations +to scholars for lectures,
seminars and participation in conferences

c Exchange of information in fields of interest to both

parties

In line with the above, the Egyptian side commented that
when the supporting committee in Japan for the Project is
formulated, it 1is appreciated, if a personnel from NRIM
could become a member of the committee. The Team took note
of it, and commented that they appreciate the coordination
of the international cooperation by different schemes from
Japan to CMRDI. Although it is important to recognize that
the nature of the Project is different between the Project
and the cooperation of NRIM, the best mixture of the two (2)

schemes will be considered.

(2) From countries other than Japan



The
(1)

(2)

(3)

(4)

(3)

A

The Egyptian side explained the major foreign cooperation

to CMRDI and it 1s shown in Annex 10.

Project
Name of the Project

Both sides confirmed that the name of the Project is
"Project on Upgrading of Metal Processing Technology in the

Arab Republic of Egypt."

Background of the Project/Target group

Both sides agreed that in the light of the national policy
of Egypt related to the industry sector, that is, promotion
of export, privatization of public companies, and substitute
of import products, the reinforcement of small and medium
industries such as feeder industries will be essential for
the development of the country. Therefore small and medium
scale industries in Egypt are the target group of the

Project.

Site of the Project

Site of the Project is as follows:

Address:P.0.Box 87, El-Tebbeen, Helwan, Cairo, Arab Republic
of Egypt

Tel.: 20-2-5010640, 5010094

Fax.: 20-2-5010639, 5011185

Person to Contact: Prof. Adel Nofal (President)

Technical capability of CMRDI

The Team commented that in general, the knowledge of the
staff of CMRDI are relatively in high 1level, however,
research and development activities which require certain
measurement equipment facilities and equipment are

relatively not sufficient due to lack of facilities.

Methodology of technology transfer
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(6)

The Egyptian side commented and the Team agreed that in
principle, younger Research staff and technical staff in
CMRDI will be allocated as C/P of the Project.

The Egyptian side further commented that allocation of C/P
for technology transfer from the Japanese experts of five
(5) days a week would be possible. The technology transfer
from the Japanese experts to the C/P are in the style of

lecture, hands-on training and On-the-job training (OJT}.

Master Plan of the Project
Both sides discussed and finalized the tentative Master
Plan of the Project as follows:
a Overall CGoal
Technical capability for production of small and medium
scale enterprises of metal processing fields in Egypt

will be upgraded.

b  Project Purpose
Quality of technical services for small and medium scale
enterprises in metal processing fields extended by CMRDI

will be upgraded.

c Outputs
Project operation unit will be enhanced.

1 Machinery and equipment will be provided, installed,
operated and maintained properly.

2 Technical capability of the counterpart personnel in the
metal processing fields will be upgraded.

3 Training services for small and medium scale enterprises
in metal processing fields by CMRDI will be implemented
systematically.

4 Technical assistance for small and medium scale
enterprises in metal processing fields by CMRDI will be

implemented systematically.

d Activities
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Necessary activities to achieve the above-mentioned
outputs will be conducted. The details of the activities
will be discussed at the dispatch of the Supplementary
Study Team

(7) Fields, sub-fields and items of technology transfer

Both sides agreed that the technology transfer to C/P of
CMRDI will be conducted in the following fields and sub-
fields in the light of the Team's study of the needs of the
target group and CMRDI. The tentative fields, sub-fields and
items of technology transfer in the Project are shown in
Annex 11.

The Team commented and the Egyptian side understood that
these fields, sub-fields and items need to be carefully
examined by the Supplementary Study Team in the light of the
availability of experts and the limitation of budget as well
as the detailed study on the needs and level of target group
and CMRDI and the level of C/P in CMRDI, thus are subject to

change:

a Casting
(2) Aluminum high pressure die casting
(b) Chemically bonded sand molding (Shell molding, Cold
box and Hot box)

b Heat Treatment and Mechanical Properties
(2) Austempering of ductile cast iron
(b) Surface hardening (carburization, nitriding)
(c) Fatigue evaluation of welded joint

c Laser Cutting

In relation to the following sub-fields, both sides

discussed as follows:
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Aluminum high pressure die casting

In the above mentioned sub-field, the Egyptian side
strongly requested to include the items 'of technology
transfer related to dies. The Team took note of it and
study to what extent it can be included in the scope of
the Project by the dispatch of the Supplementary Study

Team.

Precision casting (lost wax process)

The Egyptian side strongly requested to include the
above mentioned sub-field to be included in the Project,
but the Team explained and the Egyptian side agreed that
due to the limit of the budget for the machinery and
equipment, the relatively low availability of the expert
as well as relatively low dissemination to the Egyptian
industries, it will be excluded from the scope of the

Project.

Gleeble testing
The Egyptian side strongly requested to include the

above mentioned sub-field to be included in the Project

although it is declined in the latest proposal of the

Project. The Team explained that it will be excluded

from the scope of the Project because of the following

reasons:

(a) There is a limit of the budget for the provision of
machinery and equipment, and the cost for the
machinery and equipment in this sub-field are
relatively high.

(b) The purpose of the Project is to upgrade the quality
of technical services for small and medium scale
enterprises of metal processing fields extended by
CMRDI, but the nature of this sub-field seems to be
mainly for internal research and development of

CMRDI.

'}*fd
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The Egyptian side took note of the comment of the
Team, but they explained that they may submit a proposal
for this particular sub-field to be included in the

Project through the JICA Egypt Office.

d Creep testing (material selection testing with the
duration of approximately 1,000 hours )

The Egyptian side requested to include the above sub-
field to be included in the Project, but the Team
explained that it will be excluded from the scope of the
Project because the priority of this sub-field is
relatively low in the light of the needs of the target
group, and the knowledge of CMRDI staff seems to be
already enough capability to conduct activities related

to this sub-field.

e Welding and Non-destructive Testing
The Egyptian side explained that the activities
related to the above-mentioned fields are sustainably
conducted by CMRDI, so it can be excluded from the scope

of the Project

(8) Duration of the Japanese Technical Cooperation for the

Project

Both sides tentatively agreed that the duration of
cooperation is four (4) years from the date to be stipulated
in the Record of Discussions considering duration needed for
the technology transfer to the C/P as well as the said
technology to adopted by CMRDI.

In connection with this, the Egyptian side commented that
to achieve the Project Purpose as soon as possible, it is
appreciated if it 1is studied to make the duration of
cooperation for three (3) years. The Team took note of it
and commented that the appropriate terms of cooperation will

be discussed and set upon the visit of the Supplementary
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Study Team according to the detailed study on the contents

of the Project.

Measures to be taken by the Japanese side

The Team explained +to the Egyptian side and the latter
understood that the contents of the following measures to be
taken by the Japanese side are subject to change according to

the budget allocation and the availability of experts, etc.

(1) Dispatch of experts

The Team explained and the Egyptian side agreed that the
following long-term  experts would be dispatched in
compliance with the fields as stipulated in Article 7.
a Chief Advisor
b Project Coordinator
c Casting
d Heat Treatment and Material Properties

Laser Cutting
Both sides agreed that short-term experts will be

dispatched as necessity arises

{2) Training of Egyptian Counterpart Personnel in Japan

The Team explained to the Egyptian side and the latter
understood that maximum three (3) Egyptian C/P will be
accepted in Japan annually. The duration, timing and
contents of the training in Japan will be examined carefully
by the Japanese experts and the Egyptian side.

The Team further explained that acceptance of the Project
Director and the Project Manager in Japan will be considered

in the earlier stage of the Project.

(3) Provision of Machinery and Equipment 7
The Team explained to the Egyptian side and the latter
agreed that any machinery and equipment provided by the

Japanese side should be regarded as only a tool and material
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to accomplish the technolegy transfer for the Project.
Taking the above principle into consideration, both sides

worked out the tentative list of the machinery and equipment

necessary for the implementation of the Project as shown in

Annex 12.

9 Measures to be taken by the Egyptian side
a Allocation budget for the Project
The Egyptian side explained that the allocation plan

of budget for the Project is shown in Annex 13.

b  Allocation of counterpart personnel (C/P)

The Egyptian side commented that they will allocate
minimum two (2) C/P for one (1) field for efficient
technology transfer in the Project.

The list of candidate C/P in the Project is shown in

Annex 14.

c Facility and utility (new Project site)

The layout of the proposed Project site is shown in
Annex 15. 7

The Egyptian side explained that the new building ,
some part of which is to be used as the Project site is
now under construction and is to be completed by June
30, 1999, including the utilities. The Egyptian side
further commented that the said new building is to be
utilized by the Project with the top priority. The Team
requested the Egyptian side +to report the completed
condition of the building to Japan with photographs.

The construction periocd of the building adjacent to
the above portion of the building will stert from July
1999 to June 30, 2000. The construction schedule of the
building to be completed in June 30, 1999 is shown in
Annex 16.

In addition to the above, the Team explained and the

I\
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11

12

Egyptian side agreed that the following preparations for
the Project site are to be needed by the arrival of the
machinery and equipment provided under the Project:
(a) Installation of switch boards for electrical supply
(b) Water supply for die casting machine and laser
cutting machine
(c) Facilitating cleanroom with double door and air-
condition for laser cutting machine
In line with the above, the Egyptian side requested
the Team that the detailed condition of the preparations
of the Project site are to be informed from the Japanese
side to the Egyptian side by the time of dispatch of
Supplementary Study Team.
d Machinery and equipment
The main machinery and equipment existed in CMRDI are

shown in Annex 17.

Sample of R/D
The Team explained the contents of Record of Discussions

(hereinafter referred to as "R/D")} whose sample is as shown in

Annex 18.

Tentative Schedule of Implementation (TSI)

Both sides confirmed that the  Tentative  Schedule of
Implementation as shown in Annex 19.

In this connection the Team explained and the Egyptian side
understood that the commencement date will be stipulated in R/D,
considering the certain duration for the procedure of the
procurement of +the machinery and equipment provided by the

Japanese side under the scheme of the Project.

Joint Coordinating Committee
Both sides agreed that, for the effective and successful
implementation of technical cooperation for the Project, a Joint

Coordinating Committee will be established whose functions and

A\
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14

composition are described in Annex 20.

Joint Evaluation

The final evaluation of the Project will be conducted jointly
by both sides through JICA approximately six (6) months before
the termination of the cooperation period in order to examine
the level of achievement of the objecti&es of the Project.

Other evaluations may be conducted as and when necessary during
and after the cooperation period to better monitor the progress
and sustainability of the objectives of the Project.

In this regard, the Team explained again thé methodology of
evaluation, especially five (5) basic evaluation components as

shown in Annex 2.

Others

(1) Both sides agreed that common lanquage wused in any
activities of the Project should be English.

(2) The Team requested to the Egyptian side and the latter
agreed that when the Japanese experts for the Projecgﬂ are
dispatched, the Egyptian side will make the best effoft to
facilitate the office space for the Japanese experts
including furnishing the utilities such as air conditioner,
the outside telephone line and LAN for them.

(3) The list of attendance to the -Discussions are as shown in

Annex 21.

&)
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Annex 1 Conceptual Model for Project-type Technical Cooperation
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Annex 2 Five Basic Evaluation Components

(1)

(2)

(3)

(4)

(5)

(1)
(2)
(3)
(4)
(5)

Five Basic Evaluation Components

The five (5) basic evaluation components defined by JICA as
mentioned below are in line with those used for the evaluation
works by DAC and other international assistance organization.
Introduction of these components has enabled a consistent,
well-balanced evaluation, which minimizes evaluator bias. Further,
it allows us to share the results, knowledge and lessons with other
aid organizations, since we are using common components and can
discuss with them from the same viewpoints.

Efficiency

Evaluate the method, procedure, term and cost of the project with a
view to productivity.

Effectiveness

Evaluate the results in comparison with the goals (or revised ones)
defined at the initial or intermediate stage, and evaluate the
attributes (factors and conditions) of the results.

Impact

Evaluate the positive and negative effects of the project, extent
of the effect and beneficiaries.

Relevance

Preliminary evaluate whether the needs in the country have been
correctly identified, and whether the design is consistent with the
national and/or master plan.

Sustainability

Evaluate the autconomy and sustainability of the project after the
termination of cooperation, from the perspectives of operation,
management, economy, finance and technology.

Relation between Five Basic Components and PDM

The following five (5) components are used for the evaluation and a
selection of a project.

Efficiency

Effectiveness

Impact

Relevance

Sustainability

These components are directly connected to the elements of PDM as
shown in the Figure in the following page.

The component "Efficiency" is a measure to qualitatively and
quantitatively compare all resource (input) to the results (output)
of the project in order to evaluate the economic efficiency of
conversion from input to output.

The parameter "Effectiveness® is a measure to evaluate whether the
purpose has been achieved or not, or to evaluate how likely it is
to be acheived. In other woeds, it is to evaluate how much the
outputs contributed to the achievement of the purpose, or to
evaluate whether or not the characteristics of the outputs were as
expected. ‘

The parameter "Impact" is a foreseeable or unforeseeable, and a
favorable or adverse effect of the project upon society. To
evaluate impact, both the gcal and project purpose should be
referred to in the beginning of the evaluation. Evaluation with
this component could requires comprehensive surveys in many cases.
The parameter "Relevance" is to comprehensively evaluate whether or
not the project meets the overall goals, politics of both the donor
and recipient, local needs and given priority levels, in order to
decide whether the project should be continued, reformulated or

"An
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terminated.

The component "Sustainability" is to comprehensively evaluate how
long the favorable effect as a result of the project can continue
after the project has been terminated. Evaluation with this
component is required to decide how much the local resources
should continue to be used for the project, and to evaluate how
much the country receiving the assistance has been considering the
project important. According to OECD (1989), "Sustainability" is a
component to be used for the final test of the success of a
development project.

2ll five components are essential for any of the projects or
programs. The five components give necessary information to the
decision maker so that he/she can decide how to approach the next
step. Since each of the five compconents build on the elements of
the intervention strategy, they alsc lay foundation for
standardization in monitoring and information handling within and
among organizations and agencies.

In practice, each of the five parameters should also contain
project-specific information.
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Five Components vs Goal Hierarchy

Sustainability:

Evaluate the extent to which the positive effects as a
result of the project will still continue after external
assistance has been concluded.
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Relevance:

Evaluate the degree to which the project can still be
justified in relation to the national and regional priority
levels given to the theme.

Impact:

Foreseenable or unforeseenable, and favourable or adverse
effect of the project upon the target groups and persons
possibly affected by the project.

Effectiveness:

Evaluate the extent to which the purpose has been achieved
or not, and whether the project purpose can be expected to
happen on the basis of the outputs of the project.

Efficiency:

Evaluate how the results stand in relation to the efforts
and resources, how economically the resocurces were
converted to the outputs, and whether the same results
could have been achieved by other better methods.

,/~"’”r//ﬂ’/ﬂlrlx\‘\\\w\\\\\\\\“\\;

Inputs Qutputs Project Purposel Overall Goal

Goal Hierarchy



Annex 3 National Research Institute under Minister of
State for Scientific Research

- Academy of Scientific Research and Technology

- Mubarak City for Scientific Research and Technological
Applications

National Research Center

National Authority for Remote Sensing & Space Sciences

Central Metallurgical Research and Development
Institute

Petroleum Research Institute

Technical & Technological Censulting Studies Research
Fund

National Institute of Astronomy and Geophysics

- Naticonal Institute of Standards

National Institute of Oceancgraphy and Fisheries

Theodre Belharz Research Institute

Electronics Research Institute
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Annex 4 Members of Board of Directors of CMRDI

Chairman (1)
Vice chairman (1)
Head of department (4)
Chairman of big holding companies of the following fields
(5):
- metallurgical
- mineralogical
engineering (components of electronic, automotive)
chemeical (fertilizer,etc)
industry (nominated by the Minister)
University professor (1)
Personnel with special experience (2)
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Annex 5

Present Organization Chart of CMRDI and No. of Staff in Each Department

CMRD1
President
Board
@ Vice President
WELDING ORE EVALUATION & EXTRACTIVE METAL WORKING & ADMINESTRATION
RESEARCH MINERAL METALLURGY FORMING
BENEFICIATION
l I
WELDING ORE EVALUATION PYROMETALLURGY MELTING & CASTING
METALLURGY
WELDING MINERAL HYDRO- STEEL ALLOYS
TECHNOLOGY BENEFICIATION METALLURGY
WELDING AGGLOMORATION ELECTRO- NONFERROUS
CONSUMABLES METALLURGY ALLOYS
NONDESTRUCTIVE IRON MAKING METAL WORKING
TESTING
INFORMATION STEEL MAKING HEAT TREATMENT
CENTER
SHEET METAL INDUSTRIAL WASTES CORROSION

FORMING
Research Staff. 17 23 40 39
Research Assistants 5 3 6 5
Eng., Chem., Phys. 6 10 12 16
Technicians 17 14 22 36
Officers 3 7 11 13
Labors 3 10 17 30
Total 51 72 108 139 137

As of April 19, 1999




Annex 6 Humber of Staff of CMRDI by categories
{As of November 1998}
Categories Sub-categories Numbers | Educational
Background
Resarch Staff Professor 221Ph.D
Associate Professor 1%9/Ph.D
Researcher 24\Ph.D ]
Research Officer 42{M.Sc
Research Assistant 33|B.Sc
Ty S I N 1 I
Technical Staff |Engineer 13{B.Sc
Chemist & Physist 21|B.Sc B
Physician 1{B.S¢
middle
level
Technicians 76leducation
lower level
Artisans 42leducation
Nonskilled Labor 74
Sub-total ___ | | 227 ]
Supporting Staff |Administration, 137
Finance, Security,
etc
Staff Seconded to 3
Univesities
TOTAL 507
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Annex 7a

Total CMRDI Income

{'000 L.E.)
Fisc. Year 97/38 Fisc. Year 96/97
(B)/({A) Estimated (A) Actual (B) (B){A) |Estimated (A} | Actual (B) |#
102.71% 4,500 4,622 105.71% 3400 3,584
68.68% 1,600 1,099 80.60% 15060 1,209 Consumables, Maintenance,etc.
75.00% 2,000 1,500 66.67% 1500 1,000 Equipment, Buildings, Furniture, etc.

96.90% 1,700 1,647 | 107.66% 1600 1,722 |Contractual Projects
115.31% 110 127 1 114.80% 100 115 |Consultations
147.41% 550 811 [108.73% 450 489 |Technical Services
49.01% 100 49 1101.31% 400 405 |Training
107.07% 2,480 2,634 2,550 2,732 Sub-Total
480 International Agreements




Annex 7 Db

Expenditure of CMRDI

in thoushand L.E.

B 94/95 | 95/96 | 96/97 | 97/98 98/99
Sularies 3,004 | 3,657 | 4323 | 5,284 5,853
Raw materials spare parts, fuel 796 972 | 1,142 1,589 1,874
Buildings 600 450 550 1,700 2,100
Equipment 480 710 880 1,980 1,995
Furnature 4 30 50 100 100
Transport 20 15 28 116 I

4,704 5,834 | 6,973 | 10,769 | 11,933
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Annex 8 List of training courses conducted by CMRDI

Theme Number of
Participants
1 Mineral Processing 12
2 Pyrometallurgical Process for Extraction of 4
Non-Ferrous Metal
3 Principles of Metallography 4
4 Non-Destructive Testing Techniques 34
5 Heat Treatment Technology of Metals and 28
Alloys
6 Metal Working and Mechanical Testing 5
7 Welding Technology and Welding Metallurgy 57
8 Metallurgy of Cast Iron 5
9 Steel Casting -
10 Recycling of Industrial Wastes 16
11 Steel Alloys 25
12 Steel Making and Ferroalloys Production -
13 Metal Cutting Technology 40
14 Ore Evaluation Using Different Physical Toolg 20
and Methods
15 Principles of Hydro~ and Electrometallurgy 15
16 Casting Design of Iron and Steel Castings -
17 Continuous Casting of Carbon Steel -
18 Roll Pass Design 2
19 Sintering 15
20 Welding of Carbon Steel 4
Total Number of Participants 286

2
3
4
5
6
7

8
9

List of organization of the Trainees

Egypt electric Power Authority

(1) Mid-Delta Electric Power zone

(2) South Upper Egypt Electric Power Zone
(3) South Cairo Electric Power Zone

(4) North Cairo Electric Power Zone

(5) West Cairo Electric Power Zone

(6) Shoubra Elkhima Electric Power Zone

Abu Qir Fertilizers and Chemical Industries Co.
El Nasr Fertilizers and Chemical Industries Co.

E1l Nasr Coke and Base Chemicals Co.

El Nasr Petroleum Co.

Assiut Petroleum Co.

Alexandria National Iron and Steel Co.
Egyptian Refractory Co.

Arab Organization for Industrialization

10 General Organization for Import and Export Control

11

Port Said Engineering Co.

b
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Annex 9 The Tentative Organization Chart for the

Administration of the Project

{JAPANESE SIDE)

| JICA

MINISTRIES &
ORGANIZATIONS
CONCERNED

(EGYPTIAN SIDE)

CMRDT

JOINT COORDINATING
COMMITTEE

CHIEF ADVISOR

PRESIDENT
OF CMRDI
(PROJECT DIRECTOR}

HEAD OF WELDING
RESEARCH DEPT. COF CMRDI
{ PROJECT MANAGER)

COORDINATOR

EXPERTS

ADMINISTRATIVE &
SUPPCRTING STAFF

~80-—
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Annex 10 Major foreignm cooperation other than from Japan

to CMRDI
Foreing Organ |Field of Technology {Methodlology Input Duration
Expert |Equipment Trainee
Dispatch| Provision Acceptance
TNO Sand Casting Reasearch & {O Q (Oto CMRDI{Sudan) [86-94
Development Ofrom CMRDI
TNO Metal Cutting Reasearch & |O O Oto CMRDI(Sudan) [92-94
Development Ofrom CMRDI
USAID All field which was |Research X @) O 88-now
accepted by USAID
fertilizer, ore
beneficiation,
casting eic
CIDA(IDRC) |SME's appraisal Field survey | X X (OSecond country  |93-now
study training
GTZ Metal Forming and |Research X X @) 80's-now
New Matereial
Kolca Small Scale Industry OGroup Training 193
Management Course in Korea
UNIDO (assistance for the establishment of CMRDI)

4
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Annex 11 Tentative field, sub-field and item of
technology transfer in the Project

Field

Sub-Field

[Items

I Casting

I-1 Aluminum High Pressure Die Casting

a Knowledge of Die Casting

Die Casting Machine

Dies

Alloys and Melting

Theory of Casting

Methodology of Die Casting

Inspection of Products

Properties of Products

b Practice of Die Casting

Melting of Alloys

Methodology of Die Casting

Methodology of Metallic Mold

Inspection of Products

Properties of Products

¢ Maintenance and Checking of Die Casting Machine

d Maintenance and Checking of Metallic Mold

I-2 Chemically Bonded Sand Molding

a Knowledge of Chemically Bonded Sand Molding

b Practice of Chemically Bonded Sand Molding

Melting of Alloys

Molding

Casting

Finishing

Inspection of Products

Properties of Products

II Heat Treatment and Mechanical Properties

II-1 Austempering of Ductile Cast Iron

a Knowledge of Austempering

Heat Treatment

Theory of Austempering

Equipment of Austempering

Micro Structure

Heat Treatment and Mechanical Properties

b Practice of Austempering

Methodology of Austempering

Material Testing and Inspection

¢ Maintenance and Checking
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Field

Sub-Field

|Ttems

II Heat Treatment and Mechanical Properties

II-2 Surface Hardening (Carburizing and Nitriding)

a Basic Theory

Basic of Carburizing and Nitriding

Steels for Carburizing and Nitriding

Microstructures and Properties

b Carburizing Furnace

¢ Nitriding Furnace

d Methodology by Salt bath

Control of Salt Composition and Temperature

Control of Reaction

e Inspection Method

f Practice of Surface Hardening

Carburizing of Gear

Nitriding of Gear B

II-3 Fatigue Evaluation of Welded Joint

a Theory of Fatigue

b Practice of Fatigue Test

¢ Investigation of Fatigue Fractured Surface

d Making of Database as Fatique Know-how on Welded Joint

i

I11I Laser Cutting

a Knowledge of Laser Processing

Characteristics of Laser

C02 Laser Oscillator

Nd-YAG Laser Oscillator

Optical Devices of Laser Processing

Safety and Health

b Application of Laser for Cutting

Principle of Thermal Cutting

Cutting of Stainless Steels and Non-ferrous Metals

Cutting of Carbon Steels

¢ Practice of Laser Cutting

Preparation for Cutting

Optimization of Cutting Condition

Quality Control for Cutting

d Practice of Maintenance and Repair of Laser Facility

e Making of Database as Cutting Know-how

l




Annex 12 Tentative List of Machinery and Equipment to be
used in the Project

Field of Name of
Technology Machinery and To be provided
Transfer Egquipment Specification Notes by
High Pressure |Degassing P Japan
Die Casting Holding Furnace P Japan
Die Casting Clamp Force
Machine 135ton P Japan
Dies 2sets P Japan
Die Mold Heater P Japan
Finishing Device P Japan
Hoist P Japan
Chemically High Freguency
Bonded Sand Induc. Furnace 3]
Molding Machine P Japan
Shell Molding
Machine U
Cce2 U
Austempering Electric Furnace P Japan
of Ductile Cast|{Salt Bath P Japan
iron
Surface Salt Bath P Japan
Hardening Optical Metal
Microscope U
SEM U
Micro Vickers
Hardness Tester U
Fatigue Out of Plane
Evaluation Bending Fatigue {1.5kgf-m / 2
Testing Machine {Sets P Japan
Dynamic Strain
Meter P Japan
X--T Recorder P Japan
Optical Metal
Microscope U
SEM U
Tool Microscope U
Contour
Measuring
Instrument P Japan
Tensile Testing 507
Machine P(*) Japan / Egypt
Laser Cutting |Laser Cutting 0.5~1kW Nd-YAG/X~
Machine ¥ Table P(**) Japan
Infra-red
Thermometer Point Measuring |P Japan
X-T Recorder Digital In/Out P Japan
Still Camera Shutter 1/8000s |P Egypt
Contour
Measuring
Instrument P Japan
Multi Voltage
Meter P Egypt
Others vehicle Mini-bus style P(***) Japan

(Remarks)

(*) The provision of this machinery by the Japanese side is to be
studied by the Japanese side in the light of budget. The accesssories
for high temperature test will be procured by the Egyptian side.

(**) The specification of this machinery is to be studied by the
Japanese side in the light of the availability of budget.

(***) The provision of this machinery by the Japanese side is to be
considered according to the justification to utilize it.



Annex [3

Tentative Plan for Approptiation of Local Cost

(Unit; “000 EL)

1999 2000 2001 2202 2003
Staff Expenses 450 495 544.5 599.95 658.5
Building and Facilities
Machinery, Equipment and 200 500 300 200 200
Materials Procuured by
Cidesi
Maintenance and Operation 50 100 100 100 100
of Machinery & Equipment
Utilities, Communications 20 30 30 30 30
and Others
Domenstic Transportation 30 50 40 30 30
Handling and Installation of
Machinery and Equipment ‘
Total 750 1175 1014.5 959.95 1018.5
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Annex 14 List of candidate C/P of the Project
Title / Educational
Name Sex|Age| Department | Field of technology tranfer charge| background

(Project Director)

Prof. Adel Nofal]| M | 57 |President | |br.Eng
{Project Manager)

Head of
Profimahen | w | e el
Department

(Technical C/P)

Mohamed Waly M | 43 |CD(R) Die Casting Dr .Eng
|Mohamed Ramadan M | 31 |CD(R) Die Casting B.S5c
Nader El-Baguri M | 28 |[CD(R) Die Casting M.Sc
Iman Afifi F | 23 |CD(R) Die Casting : B.Sc
Iburahim Mustafal M | 23 [CD(R) Chemicaly Bonded Sand Molding {Dr.Eng
Hassan Ahmed M | 33 (CD(T) Chemicaly Bonded Sand Molding [M.Sc
Ramadan Soilman M | 32 {CD(T) Chemicaly Bonded Sand Molding [B.Sc
Alber Sadek M | 45 |WRD(R) Heat Treatment Dr.Eng
Mohamad Hanafi M | 39 |JWRD(R) Heat Treatment Dr .Eng
Kahled Hafez M | 31 JWRD(R) Heat Treatment M.Sc
Mohamed Murad M CD(R) Heat Treatment M.Sc
Shaimaa Mohamed F | 23 |CD(R) Heat Treatment B.Sc
Mohamed Musallamj M | 39 |WRD({R) Mechanical Properties Dr.Eng
Khaled Ibrhim M { 40 [CD(R) Mechanical Properties Dr.Eng
g:??g Abdel M | 31 |WRD(R) Mechanical Properties M.Sc
Nabil Zakhari M | 28 |WRD(R) Mechanical Properties M.Sc
Osama Khedr M | 37 |WRD(R) Mechanical Properties B.Sc
Abdul Monen E1 M | 45 [WRD(T) Laser Cutting Dr.Eng
Batahgi )
Mahmoud Tobaa M | 32 |[CD(R) Laser Cutting M.Sc
ggi;ggym‘ F | 23 |WRD(R) Laser Cutting B.Sc

(Remarks)

WRD stands for Welding Research Department
CD stands for Casting Department
{(R) stands for Research Staff
(T) stands for Technical Staff
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Layout of the Proposed Project Site
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Annex 16

Time Schedule for Completionof the
Construction of New CMRDI
Pilot Plant Extension - Phase B

1. Expansion joints

2. Brick work - ground floor

3. Internal plastering - ground florr

4. Outside plastering - facade

5. Sanitary work - feeding & drainage
6. Painting

7. Painting of internal corridors

8. Electrical work

9. Marble and staircases

10.Ceramic and tiles flooring
11.Staircasses accessories

12.Outer pavements

13.Quter satritary work

14 Aluminum work

15.Sanitary accessories

16.Finishing and carpentary accessories

~90-

18/4 -22/4

18/4 - 22/4
18/4 - 4/5
18/4 - 6/5
[8/4 - 6/5
18/4 - 15/6
14/4 - 24/5
18/4 - 15/6
24/4 - 27/5
2/5 - 20/5
2/5 - 20/5
8/5 - 22/5
8/5-31/5
15/5-31/5
1/6 - 15/6
1/6 - 15/6
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Annex 17 List of existing machine and equipment of CMRDI

1/4

Manufacture

Provider

: TR0 . Installed| © ti Maint Availabilit
No. Field Specification Manufacturer Country (1%) Mate | Pn G e Y
Induction melting medium
1l{Casting frequency furnace ggse§IOWn Germany guiggal 1988 A A A
(100/120/350Kg)
. Induction melting medium
2|Casting frequency furnace (10Kg) Inductotherm C UNDP 1988 A : A
. Cupola melting furnace
3iCasting (ton/hr) CMRDI Egypt A 1992 B C C
. Electro-slag melting furnace \
4|Casting (15Kg/hr) Paton Russia 1993 B A
2 pairs of jolt squeeze ¢ Roval
5|Molding molding machines Russia Russia Dutc% 1988 A C A
international
. 2 pairs of jolt squeeze C Royal
6|Molding molding machines GEMCO son-mold]Holland Dutch 1988 A B A
Maschinen-
7 Molding 2 sand mixer (8t/hr/Kg) enfabrick Germany c 1988 A a A
Gustav Eirich
Semi-automatic shell mold ?gugggendable TULATIO
8/shell molding [machine 300 pound sand tank & equi mZnt co. |orEGON C 1995 c C A
157 x 20” pattern size plate Igc p )
Df Dependable
. Dependable shell mold bonding |foundry TULATIO
9|Shell molding press equipment Co. |OREGON C 1995 C c A
Inc.
Chemically Royal
10 ponded sand C02 Process Trenton UK Dutch 1988 A A A
Investment . . Muller Phipps
11 casting Wax injector machine international USsa C Usa 1995 c c C
Investment s a3 Muller Phipps
12 casting Fluidizing chamber international |USR c 19595 c c c
Investment . Muller Phipps
13Casting Slurry mixers international USA c 1995 C C c




2/4

. e . Manufacture| Provider |installed] o ti Maint, Availabilit
No. Field Specification Manufacturer Country (1%) Mate | Tz ST Y
Investment .
14 casting 4 Mixers CMRDI Egypt A 1395 C C C
15|Sand testing Green compression strength gizégiﬁrge usa C UNDP 1987 A A A
. AU G.F(George
16{Sand testing Permeability Fisher) UsSa C UNDP 1987 A A A
17|sand testing |Wet tensile strength G.F(George USA C UNDP 1987 A a A
Fisher)
18{Sand testing |Mixture (3Kg, 5Kg) G.F(George USA C UNDP 1987 A A A
Fisher)
19|sand testing |Speedy moisture tester g'i g}(]gi?rge USA C UNDP 1987 A A A
20|8and testing Thermal expansion gigégi?rge Usa C UNDP 1987 A B A
21|8and testing Seave analysis instrument gigégi?rge UsSA C UNDP 1987 A A A
22|sand testing Sand testing furnace G.F{George Usa C UNDP 1987 .\ A A
Fisher)
. : G.¥F{George 1
23|{sand testing Drier Fisher) USA C UNDP 1987 A A A
24|8and testing Green compressicn strength g%gto kogio JICA B 1987 A B A
Quality Chemical analysis apparatus .
25| control 4-base (Fe-Cu-Al-Ni) A.R.L Swiss A 1987 A A A
Quality Chemical analysis apparatus
26 Sontrol 3-base (Fe-Cu-Al) Spectra Germany A 1895 A A A
Quality Lt . .
27 control Optical microscope PME Olympus Japan A 1986 A a A
Quality . . ‘
28 control Scanning microscope (SEM) JOEL England A 1996 A A A
Quality Tribometer for measuring the
2gcontrol wear resistance of castings Holand (C) TNO 1988 A A A
Electrical resistance furnace ,
30j{Heat Treatment $1.5%2m ( up to 1100C ) Egyptalum Egypt A 1999 A C
31|Heat Treatment |Salt bath furnace (300-600°C) [CMRDI Egypt A 1959 C R C




3/4

Ho. Field specification Manufacturer Maggﬁiii;;re Prc(s\lric)ier Installed Ope(rza*t)ion Main(tae*n)ance Avail(a;b)ility
32|Metal cutting g?geﬁi‘ign‘;‘a‘:him two Profturn 400§ |Holand C TNO 1992 A B A
33|Metal cutting g?gegiiéing’}g;hine three Bartford China C TRO 1992 A B A
34{Metal cutting Egggiﬁtggnﬁuﬁtzui‘iggigi . ¢ TNO 1992 A B A
35|Metal cutting ggi‘fegsizieﬂé?%ggmga‘Chine TOZ C TNO 1992
36jMetal cutting [Table lathe TOZ C TNO 1992
37iMetal cutting ggiﬁl%rjgoﬁchine drill hole Filon Germany C THO 1992
38|Metal cutting ’gi;ﬁggggﬂogm max. cut Iﬁg‘)&" (SCORTEGAG| 14 41y C TNO 1992 A A A
39|Heat Treatment g‘ilfgieﬁggigige{qiiégxz00X400 Gallenkamp England 1982 A
40|Heat Treatment ggfgi%ggi’;i;%&:gﬂ30"350 Gallenkamp England C UNDP 1982 A
41iHeat Treatment g‘igfé‘fc}gggﬁice’ 160x100x300 Lotus Egypt C UNDP 1870 A
42|Heat Treatment ggggigéngigggnace, 270280 Birlec England C UNDP 1980 A
43|Heat Treatment ?gfi‘éoBit% W2i7t0h) oo Crucibles, iu.14 parfield |England C UNDP 1978 ¢ B
44|Heat Treatment g?ifglgggzrgurnace, 951200 Birlec England C UNDP 1973 C C
45{Heat Treatment g?ég‘giéwggigace’ 200x150x400 Lindburg USA A 1875 c B
46|Heat Treatment gﬁggegaizgiaﬁiéegz0x170x300 Gallenkamp England A 1970 A
47|Heat Treatment gi’gwggigace’ 140x170x300 Tic- Lindburg Usa A 1975 C B
fiechanical  [niversal Teneion 169 lonimazs  liapan  |p R
ngechgnical Rota::Lng Bend%ng Fatigue c

Testing Testing Machine
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. o . Manufacture| Provider |installed| oOperation | Maintenance |Availability
No. Field Specification Manufacturer Country (1%) Date (2%) (34) (4)
Welding
@ 50 Metallurgy SEM, model JSM20 JEOL Japan A A A
wWelding . . .
51 Metallurgy Profile Projector Nikon Japan B A A
52 welding Vickers Hardness Tester B A A
Metallurgy
wWelding . ; )
53 Metallurgy Micro Vickers Hardness Tester |Shimazu Japan B A A
Welding Metallurgical Microscope,
54 Metallurgy x400,without Camera Olympus Japan A A
Welding Metallurgical Microscope,
35 Metallurgy %800, with Camera Olympus Japan A A A
Welding Metallurgical Microscope, . '
S6Metallurgy x1000, with Camera Nikon Japan B A A
Welding
| 57 Metallurgy Stereo Scope B A A
O > .
Welding Multi Channel X-T Recorders . .
I~ ’
1 58 Metallurgy 3ch Rika Denki Japan A c C B
Welding Multi Channel X-T Recorders, . .
59 Metallurgy 6ch Rika Denki Japan B C C
Welding sy s :
60 Metallurgy 2 Sets Polishing Machine A A A
61 welding Electrolytic Etching A A A
Metallurgy
Welding .
62 Metallurgy Ultrasonic Cleaners B A A
As for the (1%*) (4*), A - C mean as follows:
(1*) A: Egypt (3*) A: Good
B: Japan B: Necessary tc repair (operated now)
C: Other Dcnors (Please Specify) C: Necegsary to repair (not operated now)
(2*) A: Operated many times (4*) A: Existing and to be used in the Project.
B: Operated a few times B: Existing but to be replaced to be utilized in the Project.
C: Almost not opertated C: Existing but to be increased to be utilized in the Project.

D
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Annex 18 Sample of R/D

RECORD OF DISCUSSIONS
BETWEEN
JAPANESE IMPLEMENTATION STUDY TEAM AND
AUTHORITIES CONCERNED OF THE GOVERNMENT OF
THE ARAB REPUBLIC OF EGYPT
ON JAPANESE TECHNICAL COOPERATION FOR
THE PROJECT ON UPGRADING OF METAL PROCESSING TECHNOLOGY

The Japanese Implementation Study Team organized Dby Japan
International Cooperation Agency and headed by Mr. XXXXX XXXXX,
(hereinafter referred to as "the Team") visited the Arab Republic of
Egypt from (Date Month Year) to (Date Month Year), for the purpose
of working out the details of the technical cooperation program
concerning the Project on Upgrading of Metal Processing Technology
in the Arab Republic of Egypt.

During its stay in the Arab Republic of Egypt, the Team
exchanged views and had a series of discussions with the Egyptian
authorities concerned with respect to the desirable measures to be
taken by both Governments for the successful implementation of the
above-mentioned Project.

As a result of the discussions, and in accordance with the
provisions of the Agreement on Technical Cooperation between the
Government of Japan and the Government of the Arab Republic of
Egypt, signed in Cairo on June 15th, 1983, (hereinafter referred to
as "the Agreement") the Team and the Egyptian authorities concerned
agreed to recommend to their respective Governments the matters
referred to in the document attached hereto.

Cairo, (Date Month Year)

Name Name

Leader

Implementation Study Team Central Metallurgical Research
Japan International Cooperation and Development Center

Agency Arab Republic of Egypt

Japan




ATTACHED DOCUMENT

I.COOPERATION BETWEEN BOTH GOVERMMENTS

1.

I1.

The Government of the Arab Republic of Egypt will implement
the Project on Upgrading of Metal Processing Technology
(hereinafter referred to as “the Project”) in cooperation with
the Government of Japan.

The Project will be implemented in accordance with the Master
Plan which is given in Annex I.

MEASURES TO BE TAKEN BY THE GOVERNMENT OF JAPAN

In accordance with the laws and regulations in force in Japan
and the provisions of Article IITI of the Agreement, the
Government of Japan will take, at its own expense, the
following measures through Japan International Cooperation
Agency (hereinafter referred to as "JICA") according to the
normal procedures of its technical cooperation scheme.

1. DISPATCH OF JAPANESE EXPERTS
The Government of Japan will provide the services of the
Japanese experts as listed in Annex II. The provision of
Article VIII of the Agreement will be applied to the above-
mentioned experts.

2. PROVISION OF MACHINERY AND EQUIPMENT
The Government of Japan will provide such machinery, equipment
and other materials (hereinafter referred to as “"the
Equipment") necessary for the implementation of the Project as
listed in Annex III. The provision of Article VII-1 of the
Agreement will be applied to the Equipment.

3. TRAINING OF EGYPTIAN PERSONNEL IN JAPAN
The Government of Japan will receive the Egyptian personnel
connected with the Project for technical training in Japan.

ITI. MEASURES TO BE TAKEN BY THE GOVERNMENT OF THE ARAB REPUBLIC OF

EGYPT

1. The Government of the Arab Republic of Egypt will take
necessary measures to ensure that the self-reliant operation
of the Project will be sustained during and after the period
of Japanese technical cooperation, through the full and active
involvement in the Project by &all related authorities,
beneficiary groups and institutions.

2. The Government of the Arab Republic of Egypt will ensure that

the technologies and knowledge acguired by the Egyptian
nationals as a result of the Japanese technical cooperation



Iv.

will contribute to the economic and social development of the
Arab Republic of Egypt.

In accordance with the provisions of Article IV and V of the
Agreement, the Governmment of the Arab Republic of Egypt will
grant, in the Arab Republic of Egypt privileges, exemptions
and benefits to the Japanese experts referred to in II-1 above
and their families.

In accordance with the provisions of Article VII of the
Agreement, the Government of the Arab Republic of Egypt will
take the measures necessary to receive and use the Equipment
provided through JICA under II-2 above and equipment,
machinery and materials carried in by the Japanese experts
referred to in II-1 above.

The Government of the Arab Republic of Egypt will take
necessary measures to ensure that the knowledge and experience
acquired by the Egyptian personnel from technical training to
be organized in Japan will be utilized effectively in the
implementation of the Project. ’

In accordance with the provision of Article IV-(b) of the
Agreement, the Government of the Arab Republic of Egypt will
provide the services of the Egyptian counterpart personnel and
administrative personnel as listed in Annex IV.

In accordance with the provision of Article IV-(a) of the
Agreement, the Government of the Arab Republic of Egypt will
provide the buildings and facilities as listed in Annex V.

In accordance with the laws and regulations in force in the
Arab Republic of Egypt, the Govermment of the Arab Republic of
Egypt will take necessary measures to supply or replace at its
own expense machinery, equipment, instruments, vehicles,
tools, spare parts and any other materials necessary for the
implementation of the Project other than the Equipment
provided through JICA under I1I-2 above.

In accordance with the laws and regulations in force in the
Arab Republic of Egypt, the Government of the Arab Republic of
Egypt will take necessary measures to meet the running
expenses necessary for the implementation of the Project.

ADMINISTRATION OF THE PROJECT

(Title), as the Project Director, will bear overall
responsibility for the administration and implementation of
the Project.

(Title), as the Project Manager, will be responsible for the
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managerial and technical matters of the Project.

3. The Japanese Chief Advisor will provide necessary
recommendations and advice to the Project Director and to the
Project Manager on any matters pertaining to the
implementation of the Project.

4. The Japanese experts will provide necessary technical guidance
and advice to the Egyptian counterpart personnel on technical
matters pertaining to the implementation of the Project.

5. For the effective and successful implementation of technical
cooperation for the Project, a Joint Coordinating Committee
will be established whose functions and composition are
described in Annex VI.

V. JOINT EVALUATION

Evaluation of the Project will be conducted jointly by the two
Governments through JICA and the Egyptian authorities concerned,
at the middle and during the last six months of the cooperation
term in order to examine the level of achievement.

VI. CLAIMS AGAINST JAPANESE EXPERTS

In accordance with the provision of Article VI of the Agreement,
the Government of the Arab Republic of Egypt shall bear claims, if
any arises, against the Japanese experts engaged in technical
cooperation for the Project resulting from, occurring in the
course of, or otherwise connected with the discharge of their
official functions in the Arab Republic of Egypt except for those
arising from the willful misconduct or gross negligence of the
Japanese experts.

VII. MUTUAL CONSULTATION

There will be mutual consultation between the two Governments on
any major issues arising from, or in connection with this Attached
Document:.

VIIT.MEASURES TO PROMOTE UNDERSTANDING OQF AND SUPPORT FOR THE
PROJECT

For the purpose of promoting public support for the Project, the

Government of the Arab Republic of Egypt will take appropriate
measures to make the Project widely known to the nation.

o) s



XI. TERM OF COOPERATION

The duration of the technical cooperation for the Project under
this Attached Document will be xxxx years from (Date Month Year).

ANNEXES

ANNEX I MASTER PLAN
ANNEX II LIST OF JAPANESE EXPERTS
ANNEX III LIST OF EQUIPMENT

ANNEX IV LIST OF EGYPTIAN COUNTERPART PERSONNEL AND ADMINISTRATIVE
PERSONNEL

ANNEX V LIST OF LAND,BUILDINGS AND FACILITIES

ANNEX VI JOINT COORDINATING COMMITTEE



Annex 19

Tentative Schedule of Implementation (TSI)

Calendar Yeaxr

l

2000

{ 2001 { 2002 | 2003

T 2004

Japanese Fiscal Year

1999

2000 2001 2002 2003

2004

IT|IIY IV

rrfrzd ov]| 1|1z ITR IV T | ITIIvy I |IIjIIIv

T§IT

Terms of Cooperation

Japanese Side

I. Dispatch of Study Team
{1)Preliminary Study
(2)Supplementary Study
{3)Implementation Study
{4)Management Consultation
{5)Advisory

(6)FInal Evaluation

II. Dispatch of Long~Term Experts
(l)Chief hdvisor

(2)Project Coordinator
(3)Casting

(4)Heat Treatment and Material
Properties

{5)Laser Cutting

III. Dispatch of Short-Term
Experts

IV. Training of Counterpart
Personnel in Japan

V. Provision of Machinery and
Equipment

Egyptian Side

8igning of R/D)

v

It will be dispatched,if necessary.

{short-term experts on specific fiel

will bedispatched, if necessary.)

Ld

NN EEERREER N

L1

{Maximum 3 C/P will be accepted in Japan
annually.?)

I. Building and Facilities
II. Machinery and Equipment
ITI. Allocation of
Counterpart Personnel

and Supporting Staff

Iv. Allocation of Budget

AR g | G QN |G SN | SRS S I | SN SR -

Note:

l.Japanese fiscal year starts in April and ends in March.

2.Egyptian fiscal year starts in July and ends in June.

3.This schedule is subject to change in accordance with the progress of the Project.

4.Advisory Mission in 2001 will conduct Mid-term Evaluation.
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Annex 20 The Functions and Composition of Joint

(1)

o~ —
b

(4)

(1)
(2)

Coordinating Committee

Functions

The Joint Coordinating Committee will be held at least once
a year and whenever necessity arises.

Its functions are as follows:

To settle on the Annual Plan of Operations (APO) of the
Project in line with the Tentative Schedule of Implementation
(TSI) and Technical Cooperation Programme (TCP) and Plan of
Operations formulated under the framework of the Record of
Discussions;

To coordinate necessary actions to be taken by both sides;
To review the overall progress of the TCP as well as the
achievement of the AWP;

To exchange views on major issues arising from or in
connection with the TCP.

Composition

Chairperson

President, CMRDI

Committee Members

(Egyptian side)

a Representative(s), Ministry of Foreign Affairs

b Representative(s), Ministry of Industry

c Representative(s), CMRDI

d Other personnel concerned with the Project decided by
the Egyptian side, if necessary

(Japanese side)

Chief Advisor

Coordinator

Japanese Experts designated by the Chief Advisor
Representative(s) of the JICA Office in Egypt

Other personnel concerned to be decided and dispatched
by JICA, if necessary

coaQuow

Note :
Official(s) of the Embassy of Japan in Egypt may attend
the Committee as observer(s).
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Annex 21

Japanese side

1.

Preliminary Study Team
Mr. Yukio Ishida

Mr. Minoru Fujita

Dr. Chisato Yoshida
Dr. Makoto Kabasawa
Mr. Susumu Katsumata

Embassy of Japan in Egypt
Mr. Zentaro Yamashita

JICA Egypt Office

Mr. Kikuo Takeuchi

Mr. Masami Fuwa

Mr. Hitoshi Sato

Mr. Mahmoud Abd El Halim

JICA Expert in CMRDI
Mr. Hisayuki Aoi
Mr. Junzo Kamimura
Mr. Hajime Fukumoto

Egyptian side

1.

2.

Ministry of Foreign Affairs
Ms. Nagla El-Hussainy

Ministry of Industry
Mr. Soliman Reda

Mr. Hamdy Sanad

Dr. Eid Hasan

List of Attendance to the Discussions

Leader

Technical Cooperaton Planning
Casting Technology

Metal Processing

Cooperation Planning

First Secretary

Resident Representative

Deputy Resident Representative
Assistant Representative
Development Projects Coordinator

JICA Expert
JICA Expert
JICA Expert

Deputy Assistant Minister for
International Cultural Relations

Minister

Vice Minister

Deputy Chairman of General
Organization for Industrization

3. Central Metallurgical Research and Development Institute

Prof. Adel Nofal

President

Prof. Dr. Eng. Bahaa Zaghloul Head of Welding Department

a

AN
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DEVELOPMENT OF METALLURGICAL ENGINEERING
TECHNOLOGIES IN EGYPT

Project Proposal

Submitted by

Central Metallurgical R&D Institute (CMRDI)

To
Japanese Government

Cairo -~ August 1996
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L. PROJECT TITLE

Development of Metallurgical Engineering Technologies.

Il INTRODUCTION

CMRDI has been established in the early eighties, primarily to participate in the
national economic growth, by enhancing material competitiveness in the industrial
sector. Over the past decade, a wide range of industries has been drawing upon the
technological capabilities and facilities of CMRDI, about 200 industrial contracted R&D
prdjects have been conducted, aiming at improvément of the quality of products and
processes or the development of new products and new processes.

CMRDI has a large exprience in successful and fruitful international c’oéperation,
which has always been oriented fo the technological needs of local industry. The
institute has benefited from cooperation with institutions and organisations in different
industrialized countries, such as JICA-Japan and TNO-Netherlands, where two strong
centres of excellence in welding and foundry respectively have been established.

The experience accumulated over years in these two departments has been
successfully used in transferring technologies to the concerned Egyptian and regional

industries through =

- Contracted R&D projects
- Training courses (about 20 different training courses have been organized
during 1995/1996),

- Technical consultances, particulary to private sectors and SMEs.

Today, the institute employs about 420 personnel; from them about 40%
research staff and technicians, 30 administration and support staff and 30% skilled and
normal labors.

The annual budget of CMRDI! ranges between 5-6 million Egyptian pounds, from
which the earned income through contracted R&D projects ranges between 60-75%,

which according to the United Nations ratings is considered to be excellent.

The following table shows the earned income of CMRDI distributed over the
different categories of R&D projects overthe past 10 years. More details about these

projects are shown in the development plan (1997-2001) of CMRDI enclosed as
Annex | to this proposal.
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Table (1) : Earned Income of Different Activities, Over the Past 10 Years at CMRDI.

Earned Income,

Category of Activities 1000 L.E. %

)] Introduction of new technologies to the 2150 6.48
Egyptian industry

i)  Production of new products asimport 3100 9.35
substitutes

iii) Development of a product or production 2275 , 6.86
process ’

iv)  Maximization of indigenous raw material 2908 8.77
exploitation

v)  Development of new alloys 250 : 0.75

vi)  Environmental protection 678 2.04

viij Development of small and medium 880 2.05
enterprises SME's |

viii) Failure analysis and trouble shooting 322 0.97

ix)  Technical services and consultations 788 2.38

x)  Nondestructive testing and third party 830 2.50
inspection

xiy  Training 1783 5.38

xiii) Capability strengthening of CMRDI 17400 52.47

TOTAL 33164 100.00

Under the dramatic political and economica!l changes the whole world is
undergoing, the industry in the third world is being exposed to fierce competition. In
order to be able to pursue its mission in enhancing the competitiveness of local
industries, CMRDI is now considering a comprehensive process, e.g. development and
revitalization. This project proposal submitted to the Japanese Government is

considered to be a great leap towards that target.

The proposed organizational chart of CMRDI to be adopted throughout the
development process is shown in Annex Il
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. OBJECTIVES

To strengthen the R&D capabilities of CMRDI in the field of metal processing,
which will positively reflect on the Egyptian industry through different technology
transfer programs. The project aims at introducing the following advanced technolgoeis
to the Egyptian industry :

il.a. Main Objectives

1. Die Manufacturing Technigues

1.1. Die design.

1.2. Die fabricatlion.

1.3. Pressure die casting.
1.4. Injection die casting.

2. Casting : Techniques

2.1. Vacuum melting of special alloys.
2.2. Precision casting techniques.

3. Welding Techniques

3.1. Resistance and friction welding.

3.2. Techniques used for evaluation of the performance of metals on long-term
service, mainly; fatigue, creep and dynamic thermo-mechanical tests.

3.3. Laser cutting and welding techniques,

4. TQC : Metallurgical engineering industries.

llLb. Submain Ohjectives

1. Heat-treatment and induction hardening techniques.

2. Powder-metallurgical techniques.
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V. BACKGROUND AND JUSTIFICATION

i. Die Manufacturing Techniques

Die manufacturing techniques are of prime importance to any industry involved in
metal processing, e.g. forging, extrusion, die casting, precision casting (shell moulding
and investment casting) as well as powder metallurgical processes. The quality of the
items produced by these techniques and the productivity of the machines used rely
mainly on factors related to the design and manufacturing characteristics of the dies

used in the process.

The die design and manufacturing techniques in different Egyptian industries
need to be developed, and such development would necessarily reflect on the quality of
so many products, produced by the abovementioned techniques.

The application of new concepts of die design and manufacturing techniques to
dies used in die casting (whether pressure or injection) would have a considerable
impact on Egyptian industry due to the expanding fields of application, these two
techniques are finding now in the Egyptian industry.

The experimental foundry at CMRDI, although incorporates different foundry
techniques, but sfill lacks the different die casting technologies, which are becoming of
special importance in the manufacturing castings from non-ferrous metals and alloys.
Moreover, the metal cutting R&D unit at CMRDI with its CNC-machining centre would be
an excellent place for training and technology transfer in the field of die design and
manufacturing when provided by the Japanese experienced in this field.

ii. Casting

Through its long-term cooperation with TNO-NL, CMRDI was able to establish an
experimental foundry and metal-cutting unit with rather modern facilities. These two
units have very effectively contributed to technology transfer to Egyptian metallurgical
and engineering industries. A wide variety of locally produced items were able to

replace imports, and some end-users started o export ilems produced after CMRDl's
lechnologies.

These two units, however, lack experience in some fields, vital to the Egyptian

industry in its present phase of development where it has to meet the challenges

imposed by the new world economic situation. Some topics of prime importance are :
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1. Vacuum induction melting of special alloys :

A wide variety of alloys badly needed by the Egyptian industry have to be mefted
under vacuum or controlled atmosphere, examples are special high strength steels,
titanium alloys, used in medical applications and other super-alloys used under elevated
temperature conditions. Introduction of vacuum melting technology to CMRD! and
hence to the Egyptian industry will help in tackling a wide range of special alloys,
completely imported in the time being. ’

2. Precision casting techniques :

The existing precision casting development at CMRD! and experimental foundry
includes a shell moulding and investment casting unit. Addition of a third unit for lost-

foam technology will make that department complete.

Local training opportunities on different precision casting technologies are very
limited. Therefore, technology transfer through short-term JICA-experts or training
programs for CMRDI personnel ‘will be very highly appreciated. CMRDI puts precision
costing techniques on the top of priorities of its potential technical support activities to
-SMEs:

iti. Welding

The WRD at CMRDI has been developing since its establishment in 1985 thanks
to the coniinuous support of JICA. WRD, therefore, was able to play a very effective
role in tranéferring a wide variety of welding technologies on both local and regional
levels. The interaction between WRD and different industrial sectors, especialty the
flourishing private sector, has revealed a real need of many of these industries to apply
friction or resistance welding techniques. Dus to its flexibility, low-cost, high productivity
and quality of weld-joints, friction welding is widely applied in industries as automobile,

cufting tools, electrical and refrigeeration, transportation, gas and oil industries.

Metal cutting, surface treaiment and welding technologies have been
revolutionized in the last years through introduction of laser technologies in the
industrialized countries. CMRDI should have a pioneering role in introduction such
technologies which offer so many advantages for the metal processing techniques
mentioned above.
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On the other hand, the diversity of technial services, welding problems
and trouble shooting, frequently demanded by the different industrial sectors
requires to carry out performance tests for long-term service of the weld-joint,
as fatigue, creep and Gleeble test. Although primordial, these test facilities are
not available at WRD,

iv. TQC

The interaction of welding and casting depariments with different
industrial sectors has revealed that one of the major problems that generally
faces the Egyptian industries is the absence of adequate quality control and
quality assurance systems, which represents a difficuit barrier for exportation.

Therefore, it is becoming important for CMRDI to take an active role in
implementing adequate quality control/quality assurance system to the concerned
industries in order to improve the quality level and promote the export chance for these

industries.

V. Heat Treatment

Heat-tfreatment is one of the most powerful tools to control the structure
and properties of metallic parts. Most of items, whether manufactured by
casting, welding, cutting should undergo a proper heat-treatment cycle to
optimize its properties. Heat-treatment facilities at CMRD! are still rather limited
and can not meet the technology transfer demands of.the Egyptian industry in
that field.

vi. Powder-Metallurgy

The applications of powder-metallurgy techniques are finding an increasing
demands in the industrialized countries. As one of the first steps in the development
plan of CMRDI, it was decided to establish a new section for powder metaliurgicai
techniques. Considerable experienced and a wide range of facilities are necessary for
this section to take-off.

-112-



Vi

INPUTS TO THE PROJECT

Introduction of modern technologies for metal melting, casting and fabrica-

tion techniques.
Build-up technological capabilities of CMRDI.

Existing facilities in metal fabrication techniques acquired by CMRDI through
previous cooperation programs (e.g. WRD with JICA and experimental
foundry and metal cutting unit with TNO-NL).

Rather good reputation CMRDI gained over the past years, and the
experience its personnel acquired in dealing with industrial R&D projects.

The excellent experience of Japanese R&D institutions and the rather high
fevel of metal fabrication techniques developed in those institutions over the

past years.

The project will build-upon the aiready existing cooperation programs
between CMRDI, represented by WRD, and JICA, and the mutual
understanding between the two parties.

OUTPUTS OF THE PROJECT

t

A modem centre of excelience at CMRDI| capabie of introducing advanced

technologies to the Egyptian metallurgical industres.

A high potential of the end-userindustries to produce new items as import
replacement, or sven as export promotion.

A focal point for training and technology transfer in the whole region, which
may be utilized for third-party-cooperation programs.

The project will represent a substantial progress towards fulfilment the
development plans of CMRDI to cope with the ever increasing demands of
the Egyptian industry for modernization.
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V. REQUIRED JAPANESE EXPERTS

i Long Term Experts

Number
Team leader 1

Team coordinators

Die manufacturing

Welding technology

1
1
Pressure die casting 1
1
TaM 1

2B O o e

TOTAL 6

il. Short 'I_'erm Experts

Die design-CAD
Machining of die
Precision casting
Vacuum technology
vacuum metallurgy
Titanium alloys

Welding machinery

O N O O h N

Leaser cutting

©

Laser welding
10. Laser equipment

11. Power metallurgy

N TN =2 A el 1 s aa AN

12. Maintenance

TOTAL

-t
¢4

Vil PROJECT MANAGER
Prof. Adel Nofal - Chairman of CMRDI (C.V. is attached as Annex Il )
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IX. LIST OF EQUIPMENT
Equipment Estimated Price,
1000 US Dollars
1. Pressure die casting machine. 400
2. Vacuum induction melting furnace, 100 kg. 400
3. Precision casting machine 200
4. Friction and resistance welding machines
and related facilities. _ 400
5. Fatigue, creep and Gleeble testing
machines. 200
6. Laser R&D unit for metal cutting and
welding. 350
7. Heat treatment facilities. 200
8. Powder metallurgical facilities. 350
TOTAL 2,500
X. CONTRIBUTION OF CMRDI TO THE PROJECT

1. Provision of facilities : to provide facilites such as offices for Japanese

experts dispatched through the project, rooms, electric powder supply,
secretarial and communication services as well as local transportion
facilities.

CMRDI will provide the required number of research and technical staff
to implement the project activities. All salaries and other expenses
related to the employment of the required personnel will be borne by
CMRDI.

CMRDI! puts any available equipment under the disposal of the present
project. Moreover, any foundation and local experise necessary for the
erection of equipment provided through the submitted project will be
secured by CMRDL.

All the running expenses necessary for the implerﬁentation of the project
will be covered by CMRDL.

CMRDI will assign the required of counterpart staff of each Japanes

expert.
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(1997 - 2001)
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ABSTRACT

During the past 10 years CMRDI proved to be a model of
research and development organisation effectively inter-acting
with industry. 33 millions L.E. were earned from R&D projects
sponsored by local industry and international cooperation.
Success leads to further success. CMRDI is aiming at expanding
its service to industry, attracting new clients, supporting private
sector and small scale industries, tackling new technologies,
intentifying its regional role, strengthening its international
relaiions. To uchieve hese objeclives plans of action io meeis
clients needs were proposed based on carefully planed projects,
identification of project needs, strengthening staff capabilities,
expansion of laboratories and pilot plant building.

The total funds required amount to 5] millions L.E. over
five years. It is assumed that CMRDI could cover about 35%
through projects inputs and international - cooperation. The
Government of Egypt would support the development plan by

TS N S - T S S S U S r < 7.
FICIONS Lo, QUFiig 3 Years Wil d idaie oj 0.5 million

L.E.svear.
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1
i. GENERAL ADMINISTRATION

1. INTRODUCTION

The whole world is undergoing dramatic political and economical changes. The
protective regulations are being abolished, thus exposing industry in the third world
countries to fierce competition. In order to be able to pursue their mission in enhancing
the competitiveness of local industries, research and technology organizations (RTOs)
will have to undergo a process of revitalization.

.2. MISSION

To participate in the national economic growth by enhancing material
competitiveness in the industrial sector.

To fulfill this mission, the institute will keep abreast of technological develop-
ment.

1.3. GOALS

The improvement of the quality of products and processes or the development of
new products and new processes.

1.4. BOARD OF DIRECTORS

The board consists of the chairman of CMRDI, who is in the meantime the
managing director :

- The Heads of the 4 Divisions of CMRDL.

- The Chairman cf the Egyptian !ren and Steel Company (EISCO).

- The Chairman of Aluminium Co. of Egypt (EGYPTALUM).

- The Chairman of Egyptian Copper Works (ECW).

- Representative of Academy of Scientific Research and Technology.

- The chairman of the National Research Centre (NRC).

- Members with special experience, e.g. the Former Chairman of CMRDI, a
University Professor,
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2
.5. MEETINGS AND GROUP DISCUSSIONS

Monthly meetings are being held at the [evels of laboratories, divisions, division
heads and the board. Brain storming sessions are held to deal with the critical issues in
the strategic pianning.

.6. CLIENTS

There is a wide range of .industries which would draw upon the technological
capabilities and facilities of CMRDI, e.g. all industries which produce, use, recycle or
protect minerals, metals and alloys such as the mining, metallurgical, engineering,
chemical, food, power, oil, construction, pharmaceutical and transportation industries.

Annex (1) shows examples of different contracted industrial R&D projects carried
out by CMRDI over the past decade. These projects are classified according to their

main objectives as projects aiming at :

i) introduction of new technologies to the Egyptian industry
ii) production of new products as import substitutes

iii) development of a product or production process

iv) maximization of indigenous raw material exploitation
v) development of new alloys

vi) environmental protection

vii) development of small and medium enterprises SME's
viii) failure analysis and trouble shooting

ix) technical services and consultations

x) nondestructive testing and third party inspection

xi) training

xii) capability strengthening of CMRDI

The total budget of these projects exceeded 3C million L.E. Table (1) shows

some details.

-125-



Table (1) : Earned Income of Different Activities, Over the Past 10 Years at CMRDI.

Earned Income,

Category of Activities 1000 LE. %

i) Introduction of new technologies to the 2150 6.48
Egyptian industry

ii)  Production of new products asimport 3100 9.35
substitutes

i)  Development of a product or production 2275 6.86
process

iv)  Maximization of indigenous raw material 2908 8.77
exploitation

v)  Development of new alloys 250 | 0.75

vi) Environme»ntal protection 678 2.04

vi) Development of small and medium 680 2.05

enterprises SME's

viii) Failure analysis and trouble shooting 322 0.97
ix)  Technical services and consultations 788 2.38
x) Nondestructive testing and third party 830 2.50
inspection
xi)  Training 1783 5.38
xiiy Capabiiity strenglhening of CMRDI 17400 52.47
TOTAL 33164 100.00
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1. ADBMINISTRBATION OF TECHNICAL ACTIVITIES

i.L1. SELECTION OF PROGRAMAREAS

The institute serves a lafge number of companies within the Mining, Metallurgi-
cal, Chemical and Engineering Sectors. The technological needs of these sectors are
known to the institute through many avenues :

- Mutual visits paid to the companies at all levels and vice versa.

- A technical committee which consists of representatives of companies, with
which the institute is connected with contract research.

- The National Councils of the Academy of Scientific Research and
Technology (ASRT).

- Conferences.

- Societies.

- Training Courses.

The technical needs being known, the institute focuses on recruitment and
training in such areas where the demand is increasing, e.g., welding foundry,

composites, ... etc.

The institute does not have a special unit for marketing, the job being done by

the senior staff.

II.L2. THE IN-HOUSE PROJECTS

The evaluation of the proposals and progress and final reports is done by a
committee of emeritus professors of the institute. The final approval rests with divisions'
councils. Each project is managed by the "principal investigator" who plans, organizes,
staffs and controls the project. The original proposal contains the outputs, objectives,
plan, bar chart, members of the team, the task of each member and the resources
available and resources needad (including budget and equipment). Six-incnihiy repoits

are presented.

I1.3. CONTRACT RESEARCH

Contract research aims at the improvement of quality of product or process or

the introduction cf new products or processes. In many cases. the companies finance
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such projects. However, financing may be secured through the Academy or foreign
agencies. In each case the evaluation of proposals and reports is done by - and

according to the formats of the funding agency in guestion.

The institute has a special unit for the administration of technical services. The
unit acts as a liaison between the customers and the different laboratories.

I.L4. CENTRES OF EXCELLENCE (COE)

Over the past decade, CMRDI has adopted the policy of establishing specialized
centres of excellence in collaboration with institutions from industrially advanced
countries. These centres played a major role in ;

- Strengthening the research capabilities of CMRDI by providing modern
equipment.

- Technology transfer to CMRDI and hence to Egyptian and regional industry.

The mechanism of establishing those COE may be summarized in the following
chart :

Industrially Developed Twinning R »
Country Arrangement " CMRDI
- Madern research equipment - Available equipment
- Advanced technology - Local expertise.
- Training opportunities - Infrastructure
- Highly specialized experlise.
COE
! |
| i ]
Technoiogy Training L:m:tc_d
Transfer Production

l I

EGYPTIAN AND REGIONAL INDUSTRY
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Presently, CMRDI has the foliowing COE :

COE Estabiished in Cooperation With
Hydrometallurgy Berlin University - Germany
Foundry TNO - the Netherlands
Welding JICA - Japan
Steel making MEPHOS - Sweden
Metal Cutting TNO - the Netherlands
Precision Casting AID - USA
Cre Beneficiation UNIDO + AID-USA

The production activities at the Foundry and Metal Cutting COEs may be
considered as pioneering for RTOs even on the international scale. High quality spare
parts produced at these COEs currently cover the demands of more than 50
organizations in both industrial and service sectors, e.g. the Egyptian Railway Authcrity,
El-Nasr Automotive Co., ... elc as import replacement. The welding COE has become a
recognised {raining centre for the whole African Continent, where more than 150
engineers from 20 African countries have been trained over the past 7 years.

li.5. [INTERNATIONAL RELATIONS AND TWINNING ARRANGEMENTS

CMRDI mainlains good relalions with RTOs and research funding organizalions
in countries like Japan, Sweden, the Netherlands, U.K., Canada, United States,
Germany, France ... elc. These relations enabie lhe inslilule to hansfer modem
technology to local industry, to acquire modern laboratory and pilot equipment, to send
young researchers to get their training and scienlific degrees abroad and to receive

experts.
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. GERERAL EVALUATICHN CF
THE PRESENT STATUS

1. EVALUATION OF STAFF CAPABILITIES

Hi.1.1. Size and Classification

Table 2 shows the human resources' size and classification. Table 3
shows that the ratio of the research staff to the total staff is maintained at
about one third and that the average rate of annual growth of the research
staff and total staff is 7/106 = 6% and 15.4/327 = 5%, respectively. The growth
in number is, however, dictated by the need of those divisions where the
demand is increasing.

it1.1.2. Professional Training and Experiences of Staff

The young researchers get their training in research through their work for M.Sc.
or Ph.D. either in Egyvpt or abroad. Post-doctor training is obtained in industrialized
countries through fellowships which enable them to spend one-two years in one of the
well-reputed laboratories.

Simultaneously, the young staff are trained on industrial research or RD&E
through their work in contract research which brings them in direct contact with

industrial production.

Moreover, they attend short courses on computers, report-writing, .... etc.

lii.2. EVALUATION OF FACILITIES

11f.2.1. The Area for Each Member of the Research Staff

The area available to each research staff member (including laboratories and

pilot plants) amounts to :
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Table (2) : Human resource progress.

Position 90/91 81/92 | 92/93 | 93/94 | 94/95
Research Professor 17 17 18 19 22
Assistant Research Professor 16 16 15 15 13
Researcher 20 22 21 22 23
Assistant Researcher 15 14 17 21 25
Research Assistant 20 28 30 46 40
Total (1) a8 97 101 123 123
Chemists and Engineers 19 25 27 22 31
Administrations 30 32 33 34 35
Technicians 27 32 31 40 38
Clerks 68 79 76 77 79
Workers 53 47 44 56 56
Total (2) 197 215 211 239 239
Grand Total of Employees 285 312 312 362 362
Table (3) : Ratio of professional to support staff.
Position 90/91 91/92 92/93 93/94 94/95
;;search Staif 88 97 101 123 123
Total Staff 285 312 312 362 362
Ratio (%) 31 31 32 34 34
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941.4/123 =76.5 m* i.e. = 80 m¥researcher
This area is adequate since the literature recommends 20-40 m¥researcher. In
the present case 80 m* may be divided (40 m? each) between the laboratories and the

pilot plant sheds.

.3. EVALUATION OF FINANCIAL POSITION

Over the past 5 years, the earned income/individual ranged from 15 to 46
thousand pounds and from 6 to 14 for the research - and total staff members,
respectively.

The earned income comes mainly from process and product development
projects and from technical services. Training per se does not contribute substantially to
the earned income. However, training is usually done as a part of product and process
development projects.

The earned to the total income ranged between 40 and 70%, averaging 55%.
According to the United Nations rating: < 30 is modest, 30-50 good and 50 >is
excellent. The data collected from 5 Canadian research and technology organizations in
a study conducted by the Saskachewan Research Council. A comparison shows thal
CMRDI's financial performance is mostly in the excelient range - though it might be in
the upper range of "Good".

It is important to notice that the earned income figures mentioned do not include
the value of pilot facilities obtained through individual efforts of CMRDI research staff
over the past decade, which amounts to about 15 million pounds (Table 2). If this value
is to be added {o the earned income of the institute, then the abovementioned ratios

may reach unprecedented values,

i, PCINTS OF CMRD!I'S STRENGTH AND WEAKNESS

Based on the very brief analysis of CMRDI's performance metnioned in the
above discussion, the main points of strength and weakness of CMRD! in its present

situation may be summarized in the following :
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Points of Strength

Strong relations with the customer. CMRDI has created an image which
continuously attracts new customers. The CMRDI staff, and in particular the

new generation are quite aware of the institute's mission.

The basic skills of project management have been acquired by the CMRD!
staff through on-the-job training. The CMRDI has successfully completed a
large list of contracted projects.

CMRD! has a large experience in successful and fruitful international
cooperation which has always been oriented to the technological needs of
tocal industry. The institute has benefited from cooperation with institutes in
all industrialized countries by getling foreign consultants, {raining
opportunities, modern equipment and pilot units.

CMRDI has highly competent teams in the areas of ore beneficiation, steel
making, hydrometallurgy, pyrometallurgy, surface protection, welding
technology, foundry and machining. The team constitutes more than 60% of
the work force of the institute. Benchmarking shows that through‘ these
teams the institute scores "Excelient” if evaluaied ihrough the earned to the

total income ratio.
Successful cooperation at the regional level.

Material resources : equipment and space are presently satisfactory to carry
out conventional R&D programs.

Points of Weakness

1.

A sirong need {o restructure the institute in order to re-orient research staff

and administrators.

Inter-depanumental relations are weak.

The selection of middle management must be based on sound criteria. The

selection must be followed by periodic fraining and evaiuation.
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11.

11

Modern equipment and laboratory extension are urgently needed in order to
cope with the future needs of the clients and to tackle areas of modern

technologies and new advanced materials.

Lack of engineering and specialized maintenance departments.

Absence of strong and planned relationships with rather important sectors
such as SME's and private sector. The bulk of CMRDI clients in the past has
been concentrated in the public sector companies.

The governmental budget of CMRDI mainly covers the salaries and can not
be relied upon for acquiring any capital equipment or conducting any

extensive and advanced research programs.

The transport facilities are hailing and need considerabie support. Being
jocated in a remote area, this issue seems to be vital for CMRDI existence.

The working hours of the institute should be seriously revised.
Lack of important units such as sound information system, marketing and
techno-economic feasibility studies, process engineering, process simulation

and modelling.

Strong bureaucracy and modest standard of a major part of the administra-
tive, financial and secretarial staff.
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IV. STRATEGIC FUNDAMENTAL DEVELOPMENT
GUIDELINES

IV.1. BENCHMARKING AND BEST PRACTICES STUDIES

Benchmarking is defined as "the process of continuously measuring and
comparing an organization, product or process against leaders anywhere in the world to
gain information which will help the organization take action to improve its
performance”.

Although benchmarking is conceptually fully applicable to CMRDI as any other
RTO, it has not been benchmarked to this point.

Currently, CMRDI is involved in a project designed to identify, benchmark and
document successful RTO practices (best practices and underlying principles) and
assist RTOs in the implementation of these practices, in order that they can serve their
clients better. The project is led by WAITRO and sponsored by the Danish International
Development Assistance (DANIDA) and Canada's International Development Research
Center (IDRC).

This project may be a powerful toolin the developmerit process of CMRD! and
will assist the institute to meet the ever changing demands being placed on it by its
competitive environment.

VI.2, ACCREDITATION

International recognition of RTOs has become a major prerequisite for both
national and international competitiveness. Thus, the accreditation of RTO's and the
certification of their entire operations has beceme an integral part of industrial and
technological R&D management. And yet these subjects remain relatively unknown to

many R1Q's, especialiy in iite iess advance countiies.

Being aware of the importance of that subject, CMRD/{ together with the Waorld
Association of Industrial and Technological Research Organizations (WAITRO) are
preparing a seminar to be held in Cairo 19-22 Nov. 1996 to raise awareness and {0
shed lights on the problems and prospects that it potends for RTO's.
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The seminar will provide CMRD! an opportunity to make use of the experience of
international experts and organizations concerned with these issues. The accreditation
of CMRDI and the certification of its activities seem essential - at this phase of growth -
to increase CMRDI's competitiveness on both regional and international areas.

CMRDI is currently carrying out analysis and testing of various materials, e.g.,
minerals, metals, alloys with respect to chemical, physical and mechanical properties.
Profound experience is gained in failure analysis and non-destructive testing. CMRDI is
issuing certificates of the resulls,  which are recognised nationally. After the
establishment of material testing department, these certificates will be recognised
internationally assuming that the department will be accredited by internationally
reputed organisations.

CMRDI is cooperating with the National Institute of Standards, Egyptian
Organisation for standardization and the Inspection of Exports and Imports Authority in
the establishment of a National Accreditation Body in Egypt and its alliance with one of
the European Accrediation bodies, e.g., European Organisation for Testing and
Certification EOTC, or European Accreditation of Certification EAC, or European
Cooperation for Accreditation of Laboratories EAL. CMRDI has already established links
with these organisations. Moreover, CMRDI is collaborating with the World Association
of Industrial and Technological Research Organisations WASTRO in organizing
conferences and seminars on cerification and accreditation in Egypt, the first

conference is due to start in Nov. 1996.

IV.3. METALLURGICAL INFORMATION CENTER

In the last years of the 20th Century and at the threshold of the 21st Century,
access to information is a key elementin managing the increasing pace of industrial
technological development. Intensive use of modern communication technologies is
therefore an essential element of the proposed route for CMRDI development.
Accordingly eslablishing a metallurgical information center is a profound milestone in
the development programme. This information center will get the chance to
communicate with various national and international networks providing information
services of science and technology in the fields of metallurgy, mineral processing,
chemical industries and relevant activities. On the national basis, the information center
will be a documented reliable source for information about local metallurgical, mineral
and chemical industries which could help decision makers to access and apply quality

data and relevant current information to developmental aclivities. Also, the center will be
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a nucleus for national data base for local metallurgical, mineral and chemical research
work which will be made available for people working in the universities, research
institutions and industry. On the other hand, the information center will host international
CD Roms for metal and material standards, phase diagrams, physical and chemical
properties, etc. as well as various engineering software.

The information center with the above mentioned capabilities will be able to
provide research, industrial and technological service corganizations with continuous
updating of the latest development in industrial technology, provide training for human
resource development and industrial technologies, establish and develop an
international task force for developing national and transnational networks for small and
medium size industry and finally provide commercial information service related to
industrial and technological development opportunities.

IV.4. TECHNICAL SUPPORT TO SME'S

SMEs are now being recognized as critical in the economic and social
development of Egypt. They are especially important for their role in job creation with
low investment, regional development, as suppliers to large companies, and in case of

new technology - based firms, innovation of new products and processes.

In the recent years, Egypt has undertaken special schemes to develop and
strengthen SMEs. These assistance schemes have focused on both the formation of
new SMEs as well as on assistange to existing SMEs. Assistance has included different
facets of their operations, including financing, marketing and management, but with so
little done related to technical aspects, manufacluring engineering, quality and human
resource development. it is clear that SMEs cannot attain their full potential without
improvements in their ability to access, absorb, adapt and exploit advanced

technologies. For this to happen CMRD! can play a rather critical role.

Currently, CMRDI is involved in a project sponsored by IDRC aiming al
establishing an industrial technology support unit (ITSU) at Dakahlia Governeraie. This
unit will assist SMEs in the metal working sector to improve access (o beuer
technologies and to enhance productivity and competitiveness.

The technical support services CMRDI can provide to SMEs inciude :

« Technical advice on production and quality control probiems.
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« Consultancies on larger issues in enterprise operations.
»  Advice on wasie exchange or reprocessing.

» Pilot plant implementations.

o Project development.

« Plant layout advice.

¢ Advice on materials and product handling.

e Energy saving and management.

« Material testing.

« Assessment of equipment capabilities.

e Industrial safety.

Being the first experience of CMRDI to work with SMEs, different problems
emerged during implementation. The main lesson learned was that, when dealing with
SME's, it is very important to distinguish between two important concepts - "need" and
"demand". The majority of Egyplian SMEs need to upgrade the often inefficient or
outmodel technology which they use. However, this need only becomes an effective
demand when erterprises are prepared to make the necessary investment decision to
bring about technological change and human resource development.

Any sound SMEs support effort, CMRDI has to play in the future, should be
concerted with the Ministry of Industry with its different concerned institutions such as
the Productivity Council, Standardization Organization, General Organization for
Industrialization (GOFI) and Federation of Industries together with the Social Fund for
Development. Such consortium can suggest a SME support system for metal industries

which should develop :

A program to identify the business needs of the SMEs.

« A systemto diagnose "the real needs"” of the SME at that particular time.

» Melhods to identify the appropriate technology to solve the problems faced
by individual SMEs.

« The capcity to organize and use management/technology {eams to operate
in the needs assessment and opportunity identification stage of

collaboration with firms.
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+ Reoriented seminar and training programs so that they focus on the needs
of specific subsectors or industry groupings.

« Ways to collaborate with private sector groups in order to enhance the
quality and scope of services available at CMRDI.

» Collaboration with other provincial institutions to develop an outreach

program,

Iv.5., CLEANER INDUSTRIAL PRODUCTION (CIP)

Metaillurgical industries are among the most polluting industries, and it is the role
of CMRDI in the next phase of development to take active part in seeking clean
production technologies (CIP) in the metallurgical and related fields. It is of vital
importance that CMRDI would be able to have access to share the information on
cleaner technology options made available by the different international, regional and
national bodies involved in the production of cleaner production. In this respect, a
standardized approach to information management, i.e., data collection, storage and
dissemination mechanism, should be established. The proper funding mechanisms
present a challenge and should include industries and end-users.

The training aspect and development of human resources constitute a very
important issue and may be viewed as the basis for any successful program on cleaner
industries. In alliance with other concerned bodies, CMRDI will consider organising
training courses and seminars on specific subjects such as assessment of adequate

technologies in the metallurgical and related industries.

Apart from cleaner technologies in the conventional production fields such as
foundries, steelmaking ... etc., Bioleaching processes will deserve special attention in
the near future al CMRDI. Leaching of minerals using micro-organisms provide a new
clean technology for mineral processing compared with the conventional
gnvironmentally non-friendly lecimigues. No chemicals will be used thus avoiding
poiiution and coiiosicn probiems. Micro-crganisms will extract the elements without
wastes under mild temperature conditions. The bioleaching techniques are clean, safe
and cheap. Much care should be taken to allow the micro-organisms to grow.
Preference will be given to bicleaching of phosphate and manganese ores. Contacts
have been already established between CMRDI and bioleaching centers in Canada,
Engiand and Thailand.
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V.6, REGIONAL ROLE

As Africa is the main source for numerous mineral resources of the world,
CMRD! is highly interested in establishing cooperation programs with various African
countries either bilaterally or through international cooperation agencies. CMRDI
already signed agreements with Nigeria and Tanzania for the development of mineral
resources. A major cooperation program for Nile-Basin countries aiming at purification
of Nile water using domestic raw materials, e.g., bauxite and clay is under preparation.
The technology for processing- of these raw material to produce water cleaning
chemicals is available in CMRDI.

As CMRDI has already .acquired a profound experience in the
processing of bentonite ore (activation for foundry, driling, oil bleaching
purposes); a cooperation program will be prepared for technology iransfer to
North  African Arab Countries where extensive reserves of high quality
bentonite are present. Establishment of bentonite industry in these countries,
especially for drilling for oil will secure the needs of the oil-producing Arab
Countries so that self-sufficiency from this material can be reached and
consequently dependence on imports from outside the region could be
minimized.

CMRDI has been involved in several R&D projects with Syria (ore
beneficiation), Saudi-Arabia (SABIC) as well as other countries in the region.
The all-Africa annual training program on welding technology hs been carried
out for the seventh year in 1995 with sponsorship from JICA-Japan. The Dutch
Government has contracted CMRDI to train the foundry engineers operating
Khartoum Central Foundry. African Foundry Network Project is being now
considered by IDRC-Canada, where CMRDI's foundry experience could serve

other countries in the conlinent. Extensive training programs has been

organized in Libya through the Industriai Research Centre in Tripoli.

Al these examples indicate the increasing role CMRDI can play in
developing the metallurgical and related industries in the region. Networking
proposals are available at CMRDI and has been submitted {o international
funding organizations and it is quite hopeful that some neiworking projects will
start in the next few ysars.
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[V.7. TECHNOLOGY INCUBATORS

The existing pilot facilities at CMRDI could represent a sound basis for
technology incubators for different metallurgical industries. The available
foundry, metal-cutting, ore beneficiation as well as process metallurgy pilot
facilities could be very well utilized in this respect.

For establishment of technology incubators (production models -
prototype plants) for chemical processing of materials to produce inorganic
chemicals, CMRDI has already established production lines including reaction,
solid/liquid separation by thickening, filtration, and drying. Expansion of this
plant will include evaporation, crystallisation, spray drying unit. Further
expansion will include rotary furnace calcination line, high pressure station.
The capacity of the CMRDI prototype plant is about 1 ton/day. This plant will
enable the preparation of fechnology package for investors to establish small

scale chemical industries.

IV.8. ESTABLISHMENT OF NEW CENTRES OF EXCELLENCE (COE)

The policy of establishing (COE) has shown considerable success over
the past few years and the existing ones are very actively involved in
technology transfer, training and even limited production of spare parts for

different industrial sectors.

CMRD! should consider in the very near future expanding the same
concept to new centres dealing with novel and advanced technologies,

examples are :
- Composite metal-matrix -materials
- Utltra-fine particulates of metals, metal oxides and super concentrates

- Lazer applications in melal welding, cutling, heallrealment and
surface treatment

4

- Vacuum melting for the production of superalicys cof strategic

importance.
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The advanced equipment required by such COE are rather expensive
and the end-users should be approached for serious contribution in the
expenses of establishing such COE.

IV.9. PRODUCTION ACTIVITIES AT CMRD!

The pioneering experience of limited production of high quality spare
parts at the foundry and metalcutting pilot facilities of CMRDI should be
encouraged and expanded. This department is, currently, supplying more than
50 production and service organizations with their needs of spare parts as
import  substitution (exampies are the Egyptian Railway Authoriiy. El-Nasr
Automotive and many others). The revenue of that production may represent
substantial support for the current R&D projects.

The same experience could be as successfully implemented in other
CMRDI departments.

IV.10. NEW DEPARTMENTS

N Process Engineering Department

The department deals with the engineering aspects of the technologies
developed by CMRDI basically in the area of mineral processing. This
department comprises :

- Process Design Unit:
Design of {he processing equipment, flowsheet, calculations of the
mass balance, i.e. quantitative material flow along the various
streams of the process, calculation of energy balance and utilities
consumption.

- Basic Engineering Design Unit :

ldentification of the equipment, specification, production of basic
engineer-ing design drawings of the individual equipment.
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(i)  "Material Testing and Central Services Department

The department deals with characterisation and testing of minerals,
metals and their products, e.g., concentrates, inorganic chemicals, alloys with
respect to chemical composition, physical and mechanical properties. It will
provide service to the mineral, metal, chemical and engineering industries in
addition to services to the on-going projects in the other depariments of the
institute. The laboratories of this depariment are :

- Chemical analysis

- Physical metallurgy including metallurgy
- Mechanical properties,

- Information and standards.

Contacts have been established for technical assistance with Germany

(Material Testing Institute, Technical University of Berlin).
It is very important to establish this department and to accredit it

nationally and internationally as testing laboratories will not be able to continue
its activities unless they are accredited.

(iii) Simulation and Modelling Unit

Modem fundamental studies are an essential -back-up requirement for
evaluating initial ideas for metallurgical processes or to solve basic technical
problems which might have been encountered on plant. Such studies can
involve  mathematical modelling, physical modelling or simuiation of
metallurgical and mineral processing experimentation. Mathematical modelling
of processes are undertaken both to evaluale new process ideas and to aid
the progress and development of research projects or new plants. On site
computer facilities can be used in an interactive mode for rapid giogramme
deveiopment and for rouling (uins of esiablished programmes. A number of
invaluable library programmes can be used regularly ranging from a free
energy mainimisation routine to statistical packages. Physical modelling
studies can be undertaken in a waler modeiiing laboralory for simulating

problems ranging from metal flow fo modify the design of water cooling
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system. Air modelling laboratory can help studying problems such as gas flow
measurement, air pollution and packed-bed aerodynamics.

(iv) Techno-economic Feasibility Studies

Having reached the technical goals of the research project is not an
enough visa for passing to the implementation phase due to lack of techno-
economic assessment. Economic studies have to start early and proceed side
by side with progress of the research project. Throughout the project and at
different intermediate steps, economic evaluation must be undertaken not only
to answer "STOP', "GO" questions but also to determine which route out of
different alternatives should be adopted. Also the general objective of the
project, e.g., product quality improvement, improved production technique, use
of local raw materials, etc. has to be evaluated money wise in order to identify
priorities  for investment opportunities. Pre-feasibility study has to be
undertaken so as to demonstrate preliminary project viability.. This initial
evaluation of the technical, financial and economic aspects of a project is
carried out in broad terms and on its outcome depend decisions to go ahead
with promotional’ activities and a full feasibility study. Estimates for the capital
investment, financial structure and profitability measures will help i'nvesting
parties to take decision about implementation of the project.

v) Marketing

During the past 10 years, marketing of research resulls was carried out
by the principal investigators or their associates, practically without complete
awarness of the marketing skills, which to a certain extent limited the
implementation of the projects. To bridge the gap, a marketing unit should be
established. .Information abcut client needs, specification of materials, export
and import prices ... elc. are essential inputs. The unit is closely connected with
the feasinilily sludies unit tc ensure proper markeling cf the prejects and

products,

V.11, RESTRUCTURING AND ORGANIZATIONAL CHART

The organizational chart of CMRD! has not undergone any changes
since the institute was established. With the new unils and departments to be

established in the light of this developmant plan, complete restruciuring of the
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institute should be considered. This issue is nowadays a subject of a serious
and constructive debate between the research staff and a final chait shiould be
settled down very soon. However, there is general agreement, that the new
units of common inferest to different departments ‘of the institute should start
as units affiliated to the Institute's Chaimman. The following organizational chart
is a preliminary suggestion.

IV.12. PROMOTION SYSTEM

Research  staff promotion  criteria  should be reconsidered. More
effective weight should be given to the researcher's contribution to the

industrially oriented programs.
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V. TECHNOLOGICAL NEEDS OF
THE CLIENT DURING THE NEXT FIVE YEARS

V.1. ORE BENEFICIATION

V.1.1. General Objectives

With such low grade national ores and mineral commodities, high labor cost,
impending increase in energy prices and the gradual privatization of the Egyptian
industry, R&D futuristic plans in mineral processes should be directed to (i) break-
through technologies and innovation for the production of extremely pure mineral
concentrates that can be us.ed in the manufacture of special quality high technology
compounds and (i) adaptation of mineral separation flowsheets to developing
environmentally acceptable recycling technology.

V.1.2. Specific Objectives

» Adaptation of sofisticated fine particle technology in the production of super
concentrates of kaolin, talc, feldspar, phosphate, sand, quartz, iron ... etc.
for the production of semi-conductors, mineral composites, fillers, extenders,
sponge iron agglomerates, mineral fibers.

» Rationalization of mineral beneficiation plants' opefations by applying
mathematical modelling.

s  Application of microorganisms in mineral processing technology.

V.2, PROCESS METALLURGY

V.2.1. General Objectives

Cheaiical, elactrochemical and pyrometallurgical grocessing of cores, concen-

trates, intermediates and industrial wastes.
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Immediate Objectives

Production of inorganic chemicals, e.g., chromium, barium and manganese
salts.

Biohydrometallurgical treatment of ores.

Sol-Gel and metal powder production.

Quality improvement of electrometailurgical extraction of metals, e.qg.,
copper refining, aluminium production in addition to acid, alkaline and dry

batteries.

Pioneering subjects such as aluminium deposition from organic solvents,
electrodeposition of composite material and superconductors.

Utilization of Egyptian ores in the production, e.g., local high-manganese
iran ore for production of steel.

Development of electric arc furnaces with different capacities through
implementation of water cooling of walls, rcofs and electrodes to increase

the productivity and decrease the product cost.

Application of ladle treatment to improve the steel quality. The process
improvement wili cut through all steel mills in Egypt.

Production of special steel grades to satisfy the local market.

Development of a clean technology for the production of high strength steel
for prestressed concrete.

Production of tool steels by electro-slag remelting.

Ladle metallurgy treatment of pig iron to produce iron of low phosphorous,
sulphur and manganese.

Injection of coal and oxygen in blast furnace to decrease coke consumption

and increase productivity.
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» Production of high purily iron powder suitable for powdar metallurgical
processes.

« Recovery of metals from industrial wastes, e.g., lead and lead alloys, copper
from scrap.

« Utilization of industrial wastes, e.g., spent catalysts (reactivation), cement
dust, galvanization dust, casting dross, spent photographic solutions, gold

brushing, spent electroplating solutions.

METAL PROCESSING

» Designing of new materials to suit new applications (e.g. metal cutting
consumable tips, high speed steel compacts, ... etc.).

« Technology transfer for the production and processing of high alloyed steels

(Mn steels, heat resisting steels, maraging steels ... etc.).

e Production of very special spare parts of steel alloys (e.g. wear-, corrosion-
and erosion-resistant steels).

o Failure analysis of spare parts to overcome future production problems.

o Selection of steel alloys to substitute imported spare parts or to improve
performance.

« Technology transfer of precision casting techniques to the Egyptian foundry
industry specially to those foundries in the small and medium sizes, which
are the potential feeders for high quality castings used as spare parts for
different sectors of Egyptian industry.

« Foundry induslry is one of the niost paliuting industries allover the woild.
Such pollution arises - mainly - from the irrational use of fuel as well as from
organic bindrs used with foundry sand. The foundry group plans to monitor
environmetnal conditions in and around foundries with the help of a mobile

{aboratory.
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Assist SMEs to upgrade their production. CMRD! is already moving in this
direction through a cooperative program including the Regional
Development Centre in Dakahlia Governorate.

Production of new casting alloys, e.g. Tialloys and other special castings
and superalloys needed for strategic applications.

Technology transfer for the production of steel rolls in the large Egyptian
foundries.

Upgrading the existing welding technology.
Implementation of adequate QA/QC systems for welding fabrication.
Improving quality of welded products and reducing production cost.

Implementation of proper non-destructive testing techniques.

CORROSION

Analysis of failure due to corrosion and prescription of remedy.
y Y

Selection of the suitable alloy for a specific environment.

Design aspects for the avoidance of corrosion.

Transfer of modern testing and monitoring technologies.

Corrosion mitigation through recommendations of technologically viable

methods such as corrosion inhibilors and cathodic and anodic protection.

COATINGS

Process development for quality assurance, e.g., wire galvanizing.
Quality improvement of producls, e.g., sheet galvanizing.

Transfer of modern {echnoiogeis for tssting coated products (e.g. pipeline),
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Local substitution of imported plating material and propriety solution, e.g.,
phosphating solution for plating on plastics.

Trouble shooting.
Cathodic protection of submerged marine structures.
Transfer of sofisticated technologies of coating, e.g., plasma coating,

vapour deposition, coating of superalloys, black nickel and composite

coating.
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¥Y1l. PROPOSED R&D PROJECTS TO

MEET CLIENT'S DEMANDS FOR
THE NEXT FIVE YEARS

To meet the client's technological needs during the next five years, the different

departments of CMRDI propose the following list of R&D projects. The prepared

projects can be categorized in three groups :

Group (A) :

Group (B)

Group (C) ;

projects based on conventional technologies - with high probability
of sponsorship through contracts with the local industry. These
projects can be carried out using the available facilities in addition
to the input of the expected contracts.

projects meeting the demands of the International Research
Funding Organization - with serious and sincere efforts from CMRDI
staff linked with some optimisms, the bulk of these projects could
find financing from these international agencies.

projects based on novel and advanced technologies -
althbugh these projects may not find an immediate end-user
on the local market but are ihdispensable for the near future
development of the Egyptian industry. These projects need
‘core money" from the Government together with serious
contribution from the potential end-users, this money s
mainly essential for CMRDI to acquire advanced equipment,
which cost is beyond the capacity of CMRDI annual budget
or the input of group (A) projects.

The following is a list of different projects proposed by CMRDI "existing”

departments, calegorized as groups (A), (B) or (C). It is important to note that

this list should be annually revised, especially with the establishment of new

research  units

e Rt R O

Chapter 1V-13.

or departments mentioned under the organization chan,
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VL.1. PROJECTS BASED ON CONVENTIONAL TECHNOLOGIES - COULD BE
CARRIED OUT USING THE AVAILABLE FACILITIES I[N ADDITION TO THE
PROJECTS INPUTS - GROUP (A)

. Estimated
Project Title D'i',r:at:_zn’ End User Budget,
1000 L.E.
ORE EVALUATION AND
BENEFICIATION DEPT. :
A-1  Evaluation of nepheline syenite for 2 Ceramic companies 250
glass and ceramic purposes.
A-2  Evaluation of the pure limestane to 5 Pharmaceutical and 200
be used in different industries. Agriculture corhpanies
A-3 Evaluation and upgrading of 5 Ceramics and paper 200
Egyptian kaolin for advanced companies
industries. Glass, rubber and fiber
A-4  Evaluation of white sand deposits to 5 companies 10
be used in differant applications. Ceramic and paper '
A-5 Evaluation of fluorspar and nepheline 3 companies 100
syenite for application in different
industries. Mining companies.
A-6 Sintering and pelietization of 3 30
Egyptian ores specially iron,
manganese, chromite and
phosphates. Egyptian iron and steel
A-7 Application of some materals as 3 companies 40
altemalive jor the convenlionat fuel
in the reduction and sintering of iron
ores. Metallurgical industrial
A-8 Uses of the different industrial 3 companies 30
wasles,
SUBTOTAL 9.50
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) Estimated
Project Title Duration, End User Budget,
Years 1000 L.E.
. PROCESS METALLURGY
DEPARTMENT :

A-9  Production of magnesium chloride’ 1 Textile preparation 100
and sulphate from magnesite ore. companies.

A-10 Produclion of magnesium carbonate 1 Pharmaceutical, 100
from magnesite ore. chemical companies.

A-11  Preduction of magensium hydroxide 1 Cerarmic, fertilizer, 100
and oxide from magnesite ore. pharmaceutical Cos.

A-12 Production of manganese sulphate 1 Micro-neutrient 100
from manganese ore by direct fertilizers companies.
leaching.

A-13  Production of barium sulphate from 1 Paint producing 150
barite ore. companies

A-14  Production of sodium sulphide from 1 Leather tanning 100
banlc ore a.ﬁd sedium sulphate, companies,

A-15 Production of zinc sulphale and 1 Micro-nutrient fertilizer -100
chloride from zinc dust. cbmpaniesr.

A-16 Production of dicalcium phosphate 1 Pouitery food manu- 100
from calcite ore. facturing company

A-17 Production of sodium chromate, 1 Leathertanning 150
dichromate, chromium sulphate from companies
chromite ore.

A-18  Production of sodium chioride and 1 Misr Chemical 150
calcium chloride {from waste liquor of Industres Co.
Misr Chemical Company.

A-19 Production of magnesium and 2 El-Fayoum Co. for 150
patassium salts from Qarun lake, { Production of Salts

A-20  Preparation of medium quality 3 Abu-Tartur phosphate 150
compound ferlilizers from sludges of project
phosphoric acid prepared from Abu-
Tarlur phosphate concentrate,
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. Estimated
Project Title Duration, End User Budget,
vears 1000 L.E.

A-21 Treatment of pig iron for production 2 Egyptian iron and steel 120
of ductile cast iron. company.

A-22 Diminution of manganese in Egyptién 2 Egyptian iron and steel 100
iron ores. company.

A-23 Studying the behaviour of barium 2 Egyptian iron and steel 150
oxide, zinc oxide and alumina in company.
blast fumace. |

A-24 Electrorefining of copper. 3 Egyptian copper warks 250

A-25 Development of acidic batteries. Batteries companies 200

A-26 Extraclion of zinc from local ores. 2 Aluminium Co. of 250

Egypt

A-27 Pilot plant production of titanium 2 Paints, ceramic and 350
oxide and zirconium using black sand paper companies.
concentrate.

A-28 Production of formed coke using 2 El-Nasr Coke and 200
lecal carbonaceous ores. Chemical Co.

A-29 Classificalion, sorting and identifica- 2 Metallurgical industries 65
tion of industrial wastes.

A-30 Updating lead extraction technoloegy 1 Lead producing 35
from baltery scrap. companies

A-31 Recovery of Ni-Cr-Fe alloy from 1 Metallurgical industries 20
metallurgic scrap.

A-32 Utilisalion of iron oxide fine wastes in 2 Alexandiia Nalional 100
Alexandria National Iron & Steel| Co. fron and Steél Co.

A-33 Decoppering of crude lead, 1 Lead producing Cos, 20

A-34 Recycie of copper, nickel and tin 1 Lead producing Cos. 20
scrap.

A-35 Application of water cooling for walls 3 Steel production 400
and roofs of electric arc furnaces in companies.
Egyptian plants.

A-36 Production of ferrotitanium alloy 25% 2 Nalional Co. for 150
using Egyptian ilmenite. Metallic Industries.
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; Estimated
Project Title Duration, End User Budget,
Years 1000 L.E.

A-37 Service, scientific and technical 5 Different industrial 400
consultancies. companies.

A-38 Production of high resistant steel for 3 Holding Co. for 100
prestressed concrete on industral Melallurgical Indusries;
scale.

SUBTOTAL 4380
Hl. METAL PROCESSING DEPT,

A-39 Introduction of ductile iron technology 2 Small and medium size 150
to small and medium-size foundries. foundries.

A-40 Introduction of precision casting 3 Emall and medium size 200
techniques (shell, investment, lost- foundries.
foam ..) to The Egyptian foundries.,

A-41  Quality contro! of steel foundries. 3 Egyptalum, El-Nasr 200

Castings, Steel Rolling
Plants.

A-42 Centrifugal casting of iron and stee| 3 Steel rolling plants, iron 200
rolls, and steel foundries.

A—43 Market study of high quality 1 Aluminium foundries, 150
aluminium castings and automotive industries,
recommendations for the optimum electrical industries.
production technology.

A-44  Production of high quality spare part 5 Production and service 250

~ casting in the pilot-facilities of plants in Egypt.
CMRDI. '

A-45  Produclion lechnology of compacted/ 2 [ron foundries, 80
vErmicuar iron castings. engineering indusires,

A-46  Optimization of fumace charges in 2 Egyptian foundries. 120
Egyptian foundries.

A-47 Application of computers in foundries 2 Egyplian foundries. 200

A-48 Heal trealment of spare paris for 1 Textile and textile 40
lexlile industries. machinery producers.
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) Estimated
Project Title Duration, End User Budget,
Years 1000 L.E.
A:48 Development of austempering 2 Automotive companies, 50
process for gears and other parts engineering companies
made of ductile iron.
A-50 Heat treatment of spare parts of 1 All companies involved 40
earthmoving equipment. in earthmoving, mining
A-51 Melt treatment of copper alloys. 1 General Metals Co., 100
Egyptian Copper Works
A-52 Permanent mold casting of Al-alloys 1 Non-ferrous foundries, 100
used in automotive industnes. automotive industries.
A-53  Quality control of admirality alloys. 2 Egyptian Copper Works, 150
Power Plants.
A-54 Ozone technology treatment in 1 Industral plants using 30
cooling water systems. water cooling and heat
exchange units.
A-55 Cormrosion scaling and biofouling. 1 Chemical industries. 30
SUBTOTAL 1830
V. WELDING DEPARTMENT :
A-56 Production of low hydrogen welding 1 Steel manufacturing Co.,
electrode. electrode manufacturing
Co.
A-57 Optimization of spot welding 1 Automobile Co., washing
conditions. machines Co.
A-58 Technology transfer of quenched and 1 Shipbuilding Co., steel
tempered steel. construction Co.
A-55  Gplmizalion of hard facing cond- 1 Power stalions, construc-
itions using different techniques. tion Co., other sectors
Iusing earthmoving equin-
meend,
1
SUBTOTAL 700
TOTAL OF GROUP (A) 7920
%
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VI.2. PROJECTS EXPECTING FINANCING FROM INTERNATIONAL COOPERA-
TION AGENCIES - GRQUP (B)
Expected
| Sponsor/ Estimated
Project Title Cooperat- End User Budget,
ing 1000 L.E.
Agencies
ORE EVALUATION AND BENE-
FICIATION DEPARTMENT :
B-1 Evaluation, beneficiation and Morocca/ | Egyplian and Morocco 100
production df some phosphates in Egypt Mining and fertilizer
Egypt and Morocco usa/ industres. 5000
B8-2 Pilot plant production of some white NSF Ceramics, paper, paint,
mineral fillers for different chemical companies.
applications.
SUBTOTAL 5100
. PROCESS METALLURGY
DEPARTMENT :
B-3  Production of iron powder SIDA SABI Co.
B4  Production of magnesium metal by Trondheim | Aluminium Co. of
electrolysis. University, | Egypt
Norway
B-5 Extraction of heavy metal such as Electroplating and
copper, silver and lead from gal\)anizing company.
industial wastes -
B-6 Coileclion and use of dust produced MeFOS  Slea! production
from electric arc fumace during Lulea, companies
steelmaking {3 years) Sweden
SUBTOTAL 1680
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Expected
-Sponsor/ Estimated
Praoject Title Cooperat- End User Budget,
Ing 1000 L.E.
Agencies
. METAL PROCESSING
DEPARTMENT :
B-7 Environmental control in foundries. DANIDA- | All foundries in private 1500
EC-IDRC |and public sectors
B-8 Foundry training and technology JICA- Foundries in the region. 250
transfer netwark in Africa and Middle IDRC
East.
B-9 Simulation of thermomechanical GTZ Steel rolling plants. 400
treatment processes for continuously
cast, directly rolled micro-alloy thin
steel slabs.
SUBTOTAL 2150
V. WELDING.DEPARTMENT :
B-10 Melal fabrication and construction of JICA Metal fabrication 2250
thin metal sheets. companies, Steel con- '
{4 years) (N.T.) struction companies.
SUBTOTAL 2250
TOTAL OF GROUP (B) 11080
o
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S

PROJECTS BASED ON ADVANCED TECHNOLOGIES AND NEED "(:ORE-

MONEY™ FROM THE GOVERNMENT - GROUP (C)

) Estimated
Project Title Duration, End User Budget,
Years 1000 L.E.
. ORE EVALAUTION AND BENE-
FICIATION DEPARTMENT :
C-1  Pilot plant production of some white 2 El-Nasr Phosphate Co., 450
mineral fillers for different applica- Red Sea Phosphates,
tions. painting and chemical
industriai companies.
C-2 A multi-purpose technology incubator 3 Mining and ceramic 5000
for continuous production of mineral Cos,
concentrates that satisfy the require-
menis of the local indusiry.
C-3 Evaluation of fluorspar for different 2 Mining and ceramic 150
industrial aplications. Cos..
C-4 Evaluation of bentonite deposits to S Drilling muds, foundry, 200
be used in different applications. civil engineering, iron
and steel, paint,
advanced ceramic Cos.
C-5 Evaluation of Egyplian lalc ores. 3 Mining and ceramic 100
Cos.
C-6 Studies and evaluation of diatomite 3 Fillers, absorption 100
geposiiys fur differen: industdal vees, matenals and bricks
Cos,
SUBTOTAL 6000
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. Estimated
Project Title Duration, End User Budget,
Years 1000 L.E.
Il. PROCESS METALLURGY
DEPARTMENT :

C-7 Preparation of uitrafine and pure 1 Powder metallurgy Co, 200
metal powders from metal salts by and electronic Cos.
reduction under pressure.

C-8 Preparalion of nano-size ultra-fine 2 Ceramics, electronic, 200
particulate of alumina, litania, engineering Co.
zirconia by sol-gel techniques.

C-9 Extraction of manganese from low 2 Sinai Manganese Co. 200
grade manganese ores by bacterial
leaching.

C-10 Conversion of phosphate concentra- 2 Abu-Tartur Phosphate 100
tion tailings (slimes) into fertile soil Project.
by bacterial leaching.

C-11 lrenremoval from New Valley 2 Abu-Tartur phesphate 100
phosphatle cres by bacterial leaching. project.

C-12 Application of ion exchange and 2 Ceramic, electronic 200
solvent extraction technbiques for the engineering Cos.
preparation of compounds of rare
and precision metals.

C-13 Direct leaching of complex oxides 2 Painting, leather 200
ores by mechana-chemical activa- tanning Cos. |
{ion technigue.

C-14 Production of some magnelic 2 Electronic Cos. 200
materials (ferrites) used in
electronics.

C-15 Treatment of hich manganese oig 5 Eayptian iron and steei 300
iron for production of foundry cast Co.
iron, steel and high manganese slag.

C-16 Replacement of nickel by other 3 Engineenng induslries. 150
cheap elements for production of
margaging steel.
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, Estimated
Project Title Duration, End User Budget,
Years 1000 L.E.

C-17 Production of ferro-silicon- 3 Foundry mill Cos. 150
magnesium alloy on pilot scale for
duclile cast iron.

C-18 Using Egyptian ores for production of 3 Steel Cos. 100
Cr-Ti alloy.

C-19 Production of cored wires for killed 3 Holding Company for 100
and alloyed steel. Metallurgical Industries

SUBTOTAL 2300
(I, METAL PROCESSING
DEPARTMENT :

C-20 Application of [aser techniques in 3 2000
metal cutting, welding and surface
treatment.

C-21 Setling-up of a new material testing 3 1500
depariment.

C-22 Premium quality aluminium castings. 2 Mainly the 200

C-23 Technology transfer of special steel 2 engineering 350
caslings of strategic applications. and

C-24 Production of Al-Li alloys for 2 electronic 300
aerospace applications. industries

C-25 Production of high strength Al-alloys 2 sector. 200
(AICuMg and AlZnMg).

C-26 Particle reinforced metal-matrix 2 300
composites.

C-27 Application of high technology 2 1000
casting processes by plasma, and
chemical or nhysical vapour
deposition (CVD-PVD).

C-28 Production of some magnelic 2 500
materials and metal/ceramic
composites using powder metallurgy
lechnique.
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D . Estimated
Project Title uration, End User Budget,
Years 1000 L.E.
Mainly the
C-29 Production of maraging steel grades. 2 Engineering and 1000
C-30 Production of castings from electronic industries 1000
superalloys. sector.
SUBTOTAL 8350
IV, WELDING DEPARTMENT :
C-31 Introduction of laser beam welding 2 Automobile companies 200
technology o Egyptian industries
C-32 Technology transfer of welding of 1 Power slaticns, refiner- 200
duplex St.St. (1 year). ies and fertilizer plants.
C-33 Techno-economic study for St.St 2 Petrochemical Co., 250
welding conditions. (2 years). Fertilizer Co., Egyptian
Authority of Electricity.
SUBTOTAL 650
TOTAL GROUP (C) 17300
GRAND TOTAL (A+B+C) 36300
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V04, PROPOSED FINANCING MECHANISM FOR THE (C) CATEGORY PROEJCTS

It is expected that projects of groups A and B will be selif-financed and will not
need governmental support - supposing that the building and infrastructure plans
attached in the following chapter will be approved. Only the cost of the projects
mentioned GOnder group (C) will seek governmental support#(about 17.300 million
pounds over 5 years).

The main end-users of these projects are :

- the engineering industries sector
- the mining and mineral wealith sector
- the metallurgical industries secifor

- the chemical industries seclor.

It is proposed that these organizations will be approached with concrete
proposals for the establishment -of new centres of excellence, so well equipped as to
serve the direct -interests of these sectors. The sefting-up expenses of these centres

may be born jointly by these sectors and the government.

As an example, the establishment of a new centre of excellence, capable of
transferring technologies for production of new and high strength alloys may cost about™
7..million pounds, which may be jointly paid by the engineering industries sector and the
government. A part of the contribution of that sector may be considered as advance

payment for R&D projects, to be carried out laler in the interest of the sector.
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Vil. RESOURCES NEEDED BY CAIRDI
OVER THE NEXT FIVE YEARS

Vik1., EQUIPMENT RECRUITMENT SCHEDULE AND EXPENSES

The following list covers the equipment needed to carry out the projects
mentioned in the last chapter under categories A, B and C.

FIRST YEAR
_ Estimated Cost,
No. Equipment 1000 LE.
A. ORE BENEFICIATION DEPARTMENT
1 Pilot high intensity wet magnetic separator. 500
2 | Aiping pilat fine grinding of silica or quartz with air 30c0
classification {one t/h).
3 | An apparatus for mesuring the softeness under pressure in 250
a reducing atmosphere.
4 Coulter LS Series (LS230) laser diffraction particle size 250
analysis,
5 F-4500 rapid scan fluorescence spectrophotometer. 750
B. PROCESS METALLURGY DEPARTMENT
6 | Pilot evaporation unit {1/2 ton/hr). 3300
7 Fiiot crystailisation unit {1/2 {on/hr). 300
8 | Spray dryer output (100 kg/hr). 500
9 Blast furnace, capacity 5-10 kg. 300
10 | Eleclreslag remelting unit (100 kg). 600
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Estimated Cost,

. Equi t
No qtipmen 1000 L.E,
11 | Semi-pilot chlorination unit. 150
12 | High temperature viscometer, 120
13 | Semi-pilot high temperature press. 100
14 | Fused salt electrolysis system. 150
15 | High power potentiostat/galvanostat. 100
16 | Computerstat, computerized system for electrochemical 150
processes.
17 | CAD, CAM computer design system. 300
18 | Software for design of processes and equipment. 300
19 | Plottter 200
20 | Atomic absorption spectrometer. 750
(C) METAL PROCESSING DEPARTMENT
21 | Universal R&D laser unit 1000
22 | Induction vacuum furnace, capacity 100 kg. 1000
23 | Heat treatment pilot facilities 1000
24 | Salt spray test chamber 400
25 | Coating set by plasma spraying mini-unit 100
26 | Complete unit for powder metallurgy 1000
(D) WELDING DEPARTMENT
27 | Shearing machine 10Q
28 | Sheet bending machine 100
29 | Mobile X-ray machine 300
30 | Extruder of flux covered electrode 80
31 |_.aser beam welding machine 1000
(E) LIBRARY AND INFORMATION CENTER
32 | Computer 486 memory 540 mega byle wilh fax and modeam 40

(4 units).
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Estimated Cost,

No. Equi ¢
quipmen 1000 L.E.

33 | Dot printing unit (2 units). 2

34 | Laser 4L unit (2 units) 6

35 | Safe 1

36 | Air condition unit LHP (2 units). 13

37 | International telephone line (2 lines). 8

38 | Subscription in ENSTINET 6

39 | Furniture 17

40 | Subscription in international periodicals. 150
41 | Photocopying machine. 20

42 | Computer and laser printer for library. 18

43 | Air conditioning of library 50

44 | Furniture 95

SUBTOTAL (FIRST YEAR) 15476
SECOND YEAR
) Estimated Cost,
No. Equipment 1000 LE.
A. ORE BENEFICIATION DEPARTMENT
1 A 3-5 t/h gravity-flotation pilot plant compiele with a bali miill 2000
and classifier

2 Four slurry pumps 500

3 Laboratory sintering under pressure machine 250

4 DME dual scope (scanning probe and optical microscope). 500

5 Computerized polarized microscope fully equipped with 750

photograph facilities and screen.
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Estimated Cost,

No. Equipment 1000 LE.
(B) PROCESS METALLURGY DEPARTMENT
6 Boiler station, 1/2 ton/hr vapour. 200
7 High pressure autoclave, 100 lit. with flash tanks. 500
8 Metal oxide resistivity measurements unit. 75
9 | Melting point measurement unit. 75
10 | Micronizer-1p 350
11 | Crucible furnaces up to 1600°C. 100
12 | Electric arc melting furnace capacity 100 kg. 300
13 | Semi-pilot shaft furnace 0.5 ton/day, > 1200°C. 250
14 | Programmable curing chamber. 40
15 | Ampere-hour counter. 40
16 | Semi-pilot plasma unit. 250
17 | Eco—cell. 100
18 | Cycler for battery charge and discharge and battery life 40
estimation,
18 | Double beam spectromphotometer. 200
20 | Density measurements instruments. 45
21 | Micrometrics accelerated surface area and porosity 45
measurement unit.
(C) METAL PROCESSING DEPARTMENT
22 | Universal tensile testing machine. 500
23 | Fatigue torsion testing machine. 500
24 | Creep testing machins. 300
25 | Complete metallography lab. 200
26 | Pilot pressure die-casting machine. 400
27 | Vacuum heat treatment furnace. 500
28 | Prototype prinled circuit plating line bench-top. 50
29 | Corrosion meler console for direct lab. measurements. 50
(D) WELDING DEPARTMENT
31 | Gleeble testing machine type : A210. 800
SUBTOTAL (2ND YEAR) 10910
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THIRD YEAR
) Estimated Cost,
No. Equipment 1000 LLE.
A. ORE BENEFICIATION DEPARTMENT
1 The multi-gravity separator for pilot/lab. 500
2 | Laboratory granulator with possible use of reagent. 250
3 FT-IR with vision (Fourier Transform Infrared). 500
4 ELTRA-Analyzer for determination of carbon and sulfur. 250
5 Computerized X-ray diffraction unit. 1000
B. PROCESS METALLURGY DEPARTMENT
8 Rotary kiln 5 m, dia. 50 cm. up to 14000 600
7 lon exchange pilot unit. 200
8 Electrodialysis unit. 100
9 Ceramic filter, area 5 cm? 200
10 | Centrifugal, vacuum, dosing, diaphragm pumps. 50
11 | Pilot immersion heater with temperature control units. 100
"12 | Laminar flow hoods. 100
13 | Temperature control rooms. 100
14 | Rotating biclogical contactors. 100
15 | Fermenters, different capacities. 100
16 | Anaerobic chamber. 100
17 | High temperature press. 200
18 | Semi-pilot resistivity and magnetic properties measuremeant 50
unit.
19 | Semi-pilot graphitization unit (> 3000°C). 100
20 | High temperalure vaciium furnacs. 259
21 | Dynatronix programmable series of pulse and D.C. power 30
supply.
22 | Filler pumps for corrosive liquid appiications. 20
23 | Crucible furnace up to 1600°C. 50
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Estimated Cost,

No. Equipment 1000 L.E.
(C) METAL PROCESSING DEPARTMENT
24 | Impact testing machine. 300
25 | Pilot die casting machine. 500
26 | Precision (lost-foam) casting machine 400
27 | lon nitriding unit. 7090
28 | CVD unit for metals bell type. 850
(D) WELDING DEPARTMENT

29 | Tension-compression fatigue testing machine, 10 ton. 450
SUBTOTAL (THIRD YEAR) 8150

FINANCIAL PLAN FOR

RECRUITMENT OF EQUIPMENT

Year Equipment Costs, 1000 L.E.
First Year 15476
Second Year 10510
Third Year 8150
TOTAL 34536
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ViL2. EXECUTION OF NEW BUILDINGS (SCHEDULE AND EXPENSES)

Expense,

No. Building 1000 L.E.
1 Laboralories, | 600
2 Fence and {owers. 150
3 Roads, lightening net 400
4 Water supply, drainage (system) 500
5 Maintenance, workshop, transport. 800
6 Steel making shed. 300
7 Water reservoir, steam, air, gas station 1250
8 Pitot plant sheds [I 2000
9 Laboratories I 1000
10 Material testing. 200
11 Conferences, training center. 2000
12 Mud lake. 150

13 Mosque. 50

14 Guest house, 160
15 Cantine ana cafeteria. iG0
TOTAL 9600

-171-




~7LT-

49

BUILDING BAR CHART

T Year
No. . 1st Year 2nd Year 3rd Year 4th Year 5th Year
Activity

1 Completion of laboratory building | O T T

2 Fence and observatory towers. e,

3 Roads, lighiening net. @

4 Water supply and drainage system. @

5 Maintenance workshop, transport bulding z N
6 Steel making shed T e T

7 Water researvoir, steam, compressed air, gas station T T )

8 Pilot plant sheds (4 units) ﬁ

9 Laboratory building 1l T
10 Material testing department.

11 Conference and training center T T e I T
12 Mud lake T
13 Mosque i AR
14 Guest house I T

15

Cantine and cafeteria
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VIi.3. TRANSPORT EXPENSES

No. item Expenses, 1000 L.E.
1 Bus, 4 800
2 Mini Bus 4 500
3 Truck 2 - 400
4 Passenger Vehicle 4 300
TOTAL 2000

Vil.4. FURNITURE EXPENSES

No. ltem Expenses, 1000 L.E.
1 Conference, training center 1000
pA Laboratories, pilot sheds, other buildings 200
3 Guest house 200
4 Cantine and cafsleria 2090
TOTAL 1600
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VIL5. HUMAN RESQURCES NEEDED OVER THE NEXT FIVE YEARS

(1) Personnel Recruitment Schedule

Year
No. . 1st | 2nd | 3rd 4th 5th | Total
Specialisation
1 Metallurgical engineer (MTE) 4 3 5 5 3 20
2 Chemist (CHM) 6 4 5 4 5 24
3 Mechanical engineer (MCE) 2 2 4 4 3 15
4 Physist (PHY) 1 2 3 2 2 10
5 Chemical engineer (CHE) 1 1 2 2 2 8
6 Electrical engineer (ELE) 1 1 2 2 2 8
7 Geologist (GEO) 1 - - 1 1 3
8 Biologist (BIO) - 2 - - 2 4
g Mathematician (MAT) - - 1 1 1 3
10 | Economist (ECQO) - 2 - 2 5
11 | Technician, high school (T) 5 5 10 10 10 40
12 | Labour (L) 5 10 15 15 15 60
TOTAL 26 33 46 47 48 200
PERSONNEL RECRUITMENT SALARIES :
Salary/month/hr. 200 L.E. for university graduate
150 L.E. for technician
100 L.E. for labour
Year Expenses, in 1000 L.E,
First 267.0
Second 2472
Third 266.4
Fourih 177.6
Fifth 91.2
TOTAL 1049.4
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(i) Training Schedule and Expenses

Trainee Month/Year
No. Field of Training No. Expenses,
_ ' | Month 1st ond 3rd 4th 5th 1000 L.E.
Qualification | No. Year | Year | Year | Year | Year
1 Laser {echnology MTE 3 Q 6 3 180
2 Production of metal products. MTE,CHM 3 12 12 240
3 Ultrafine parlicle preparation CHM,MTE 2 12 12 240
4 Bioleaching ‘ BIO,CHM 3 18 9 9 360
5 Computer aided design, CAD,CAM MCE 2 12 6 6 240
6 CD-Rom, Metadix for data acquisition. ELE 1 6 6 120
7 Precision casting MTE 1 6 B 120
a Material lesting (Chem., Phys., Mech.) PHY,CHM ,MCE 6 24 12 12 480
9 Certification PHY MTE 2 6 6 120
10 Plasma techniques MTE,CHM 3 g 6 3 180
11 Mathematical modelling MAT MTE 2 12 12 240
12 Project management Senior Staff 8 8 4 4 160
13 Eddy current, infra-red inspection. PHY 2 8 6 120
14 Electron beam welding MTE 1 B 6 120
15 Flash smelling CHM 1 5] 5] 120
16 Zone refining CHM,MTE 2 8 160
17 Single crystal preparation and slicing CHM,PHY 2 12 12 240

MTE : Melallurgical engineer.
CHM : Chemist.

MCE : Machanical enginger.
PHY : Physist

ELE : Electrical engineer
BIO : Biologist

MAT : Mathematician.
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(i) Training Schedule and Expenses (Cont'd)

Trainee Month/Year
No. Field of Training MNo.th Expenses,
Quaiification | OMtN | 45t | 2nd | 3rd | 4th | st | 1000LE.
uajtiication °. Year | Year | Year | Year | Year
18 Vacuum melting MTE 2 6 6 120
19 Vacuum fuinace engineering MCE 2 12 6 5] 240
20 Powder metallurgy MTE 2 12 6 6 240
21 lon nitriding heat treatment MTE 1 5] 6 120
22 Cathodic protection CHM 1 6 6 120
23 Almospheric coiTosion CHM 2 12 6 6 240
24 Environmental prolection CHM,MCE 2 12 6 6 240
25 Novel welding lizchniques (ceramic, spot, arc MTE 4 12
sensar, polymer) 3 3 3 3 240
26 Adhesive bonding 2 8 3 3 120
TOTAL 62 256 52 37 65 60 42
TOTAL EXPENSES, 1000 L.E. 5120 1040 740 1200 1200 840 5120

MTE : Metallurgical engineer.
CHM : Chemist.

PHY : Physist

MCE : Mechanical engineer,

ELE : Electrical engineer
BIO : Biologist

MAT : Mathematician.
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PROPOSED FINANCIAL RESOURCES FOR TRAINING

Resource

Share, 1000 L.E.

%

International cooperation 3000 58

Research projects 1000 20

Government contribution 1120 2
TOTAL 5120 100

SUMMARY OF THE GOVERNMENT SUPPORT EXPECTED OVER

THE NEXT FIVE YEARS (IN 1000 L.E.)

Year
Total
1 2 3 4 5

Equipment 7000 6000 4300 - - 17300
Building 3000 2000 2000 1600 1000 9600
Furniture 400 400 300 300 200 1600
Transport 700 600 300 200 200 2000
Personnel 267 247 267 177 82 1050
Training 300 300 200 200 120 1128
TOTAL 11667 9547 7367 2477 1612 32670
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ANNEX I

EXAMPLES OF INDUSTRIAL R&D PROJECT
CARRIED OUT AT CMRDI

(1985 - 1995)

LINTRODUCTION OF NEW TECHNOLOGIES.

Project

Client/Sponsor

10.

11

12.

Implementation of water cooled panels in 8-tonne EAF.
Implementation of water cooled walls and rods in 25-
lonne EAF.

Introduction of oxygen lancing in 5-tonne EAF.
Application of oxygen lancing technology in 25-tonne
EAF.

Optimization of oxygen lancing technology in 12-tonne
EAF,

Introduction of oxygen blowing technology in 25-tonne
EAF of Delta Steel Mill.

Application of oxygen lancing technology in 35-tonne
EAF.

Produclion of free-cutting, sprang, bolts and nut steels.

Evaluation of heal ireatmenl processes of spring steels.

Produclion of high strength reinforcing bars.

Production of corrosion and heal resisting steels,

Production of high strenglh low alloy steels in open

hearth fuymace.

The Egyptian Iron & Steel Co.
Della Steel Mill Co.

The Egyptian Iron & Steel Co,
Egyptian Copper Works Co.

The Egyptian lron & Sleei Co.

Delta Steel Mill Co.

The National Metal Ind. Co.

Delta Steel Mill Co.

Spring and Transport Needs
Manufacturing Co.

The Academy of Scientific
Research

~bu-Zaabai Chemical and
Fertifizer Co.

The National Metal Industries
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Project

Client/Sponsar

13.

14.

15.

186.

17.

18.

19.

20.

21

22,
23.
24.
25.

Produclion of high strength steel for pre-stressed

concrete.

Production of special steel grades for [ocal needs.

Production of tool steels.

Production of silicon-manganese alloy on pilot plant and
industrial scale from local and imported raw materials.

Production of ferro-titanium in the National Metal Ind.

Co.

Production of ferro-titanium,

Production of ferro-vanadium from boiler ash.

Production of ferro-chrome.

Introduction aof ductile iron technblogy to Egyptian

foundries.

Welding of ductile iron.

Welding of aluminium.

Production of some special steels.

Permanenl mould casting of ductile iron,

The Academy of Scientific
Research

The Academy of Scienlific
Research

The Academy of Scientific
Research

The Academy of Scientific
Research

The National Metal [ndustries
Co.

The Academy of Scientific
Research

The Academy of Scientific
Research

The Academy of Scienlific
Research

The Aluminium Co. of Egypt
Delta Steel Co.

The E:Zgyptian Copper Works
El-Nasr Casting Co.

El-Nasr Casting Ca.

The Aluminium Co. of Egypt
Helwan Engine Factor

E!-Nasr Casting Co,

SUBTOTAL BUDGET, 1000 L.E.: 2150
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II. PRODUCTION OF NEW PRODUCTS AS IMPO

RT REPLACEMENT

Project

Client/Sponsor

S

o

o

0.

11.

12.

13.

14,

Local manufacture of chemicals used for treatment of
water used in cooling towers,

Chemiphos, local antifoaming agent in phosphoric acid
production and phosphate flotalion collectors.
Production of ductlile iron rolls.

Production of ductile iron rolls.

Production of duclile iron rolls.

Production of duclile iron rolls.

Production of ductile iron spare parts for textile
machinery.

Production of axle end cap.

Production of brake holder,

Selection and application of stee! alloys required for
grinding of raw materials used in building industries.
Developing cold work tool steel castings for preparation
of the materials used in stone ware pipes.
Manufacluning of corrosion inhibitors for cooling water
systems. |

Production of valve nuts from duclile Ni-resist alloys.
Production of quality spare part castings for different
industrial seclors.

Researches aboul improving the abrasion resistance of

hrick-forming dies

|
I
- 1

Abu-Zaabal Fenilizer &
Chemical Co./ASRT
Abu-Zaabal Ferilizer &
Chemical Co.

The Aluminium Co. of Egypt
Egyplian Copper Works
El-Nasr Casting Co.

Helwan lron Foundries

Misr Spinning & Weaving Co.
Egyptian Railway Authority
SIGWART |
Supervision and production
CIPAC

ASRT

Egyptlian Valves Co. (EVACO)
ASRT

Egyplian companies for

TOTAL BUDGET, 1000 L.E. : 3100
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. DEVELOPMENT OF A PRODUCT OR PRODUCTION PROCESS

Project

Client/Spansor

=~

10.

11.

12.
13.

—2
_Ln

-—
o

E=N

Evaluation of production technique of cold rolled sheet
steel.

Follow-up of quality control at El-Nasr Steel Pipes and
Fittings Co.

Production of high strength reinforced bars in 35-tonne
EAF.

Produclion and quality improvement of 6-tonne EAF.
Consultation, technical and research assistance in
production of ferro-manganese.

Medification of production technology of phosphoric
gcid to the hemi-dihydrate process.

Improvement of filtration rate during phosphoric acid
produciion from New Vailey phosphale-concentrate.
Production of microwave absorbing matenial.
Production of graphite and carbon products from
Egyptian petroleum coke.

Upgrading of heal treatment processes of spare paris,

Production of ductile iron ingot moulds.

Quality control of Delta Steel Foundries.
Quality control of ENC Foundnies.

Froguction of sar.d-casting Al-brenzes.

Siudy of the slalus of foundry industny In Eqypt

MAliu gy e DG

Quality improvement of steef rolls,

The Egyplian Iron & Steel Co.

El-Nasr Steel Pipes & Fittings
Co.

National Metal Industries Co.

The Egyptian Iron & Steel Co.

Sinai Manganese Co.

Abu-Zaabal Fertilizer & Chem.
Co./JAcademy of Scien. Res.
The Execudive Compiex for
Mining & Industrial Projects.
Engineering industries,

El-Nasr Co. for Graphite

Misr Spinning & Weaving Co.
{Mahalla EI-Kobra).

Delta Steel Co.

El-Nasr Casting Co.

Della Slesi Co.

El-Nasr Casting Co.

The Egyntian lron & Steal Co

Egyptian Copper Works

TOTAL BUDGET, 1000 L.E. : 2275
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V. MAXIMIZATION OF INDIGENOUS RAW MATERIAL EXPLOITATION

Project

Client/Spansor

10.

11.

14,

Productlion of activated bentonile from local ores.

Survey and study of ores used in glass and cerarni_c
industries {white sand and feldspar).

Investigating the performance of the phosphate
beneficiatlion plant at Sebaiya West,

Beneficiation of manganese ore for welding electrodes
produclion.

Pilot plant beneficiation of Abu-Tartur phosphate
concentrate.

Production of zircon from black sand for refractories.

Improving the specifications of ores used in glass and

Upgrading of Egyptian kaolin to meet specifications for
paper making and ceramic industries.

Production of metallurgical alumina from local ores,
impomed ores and blends of them.

Beneficiation of low grade and fine Sinai Manganese
ores for femomanganese. and dry batteries industries.
Pilot plant beneficiation of Eastern Desert chrome ores
for refractonies industry.

Removal of alkalies from cement dust.

Froduction of litanium dioxide (or paints and welding
rods industries from local Egyptian ures.
Production of pure silicon and silicon carbide from locai

ores.

Sinai Manganese Co./
Academy of Scientific Res.

Academy of Scienlific Res.

Abu-Zaabal Fertilizer & Chem.
Co.
Orlicon Co.

The Execulive Complex for
Mining & Industrial Projects.
Academy of Scientific Res.

Sinai Manganese Co.
Academy of Scientific Res.
Misr Aluminium Co.,
Academy of Scientific Res.
Academy of Scientific Res.
Academy of Scientific Res.
Portland Cement Helwan,
Academy of Scientific Res.

Academy of Scientific Res,

Acadeiny of 3Scieniific Res.

SUBTOTAL

2508
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V. DEVELOPMENT OF NEW MATERIAL

Project

ClientSponsaor

1.
2,

Production of Al-Ti-C grain refining master alioy.

Development of SG Ni-hard for rell casting applications.

The Aluminium Ca. of Egyp!
The Aluminium Ca. of Egypl

SUBTOTAL

250

VI. ENVIRONMENTAL PROTECTION

Project

Client/Sponsor

Production of aluminium fluoride from fluosilicic acid
waste of phosphate fertjlizers industry.

Conirol of flue dust from lead and cast iron smelters.

Abu-Zabal Fertilizer &
Chemical Co.

Lead and iron foundries

SUBTOTAL

678

VIl. DEVELOPMENT OF SMALL AND MEDIUM ENTERPRISES.

Estimated
Project Client/Sponsor Budget,
1000 L.E.
|
1. Daveleoment of SMEs at Dakahlia IDRC ] 80
2. The use of sponge iron in small scale IDRC [ 800
foundries.
SUBTOTAL \} 680
|
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VIll, FAILURE ANALYSIS AND TROUBLE SHOOQTING.

Project Client/Sponsor
About 40 project Engineering. chemical,
petrochemical, melallurgical
seclors and power plants.
SUBTOTAL 322
IX. TECHNICAL SERVICES (IN LAST 2 YEARS)
Estimated
Service Category Budget,
1000 L.E.
1. Chemical analysis
2. Melallograpty
3. Mechanical testing
3, Aergy anaiysis
5. Surface coauing and corooion sanvices
SUBTCTA 788

-184-




62

X. NON-DESTRUCTIVE TESTING AND THIRD PARTY INSPECTION

Project

Client/Sponsor

10.

11,

12.

13.

Third party inspection of 400 t/day ammonia plant.
Third party inspection of reformer tubes and
accessories.

Full inspection of ammonia reactor, HP stripper and HP
condenser.

Full inspection of steam turbines at Cairo-West Power
Station (5 units).

Full inspection of steam and gas {urbines at Cairo-
South Power Station.

Inspaction of hydroturbine buckets at High Dam Power
Station.

Inspection of hydroturbine buckets at El-Fayoum Power
Station.

Inspeclion of crude cil transfer pipelines.

Inspection of fire extinguishers at Helwan Eng. Co.
inspection of VCM tower and EDC cracker.

Inspection of chiorine tanks.

[nspection of boiler fire-iubes.

Inspection of botler weldments.

El-Nasr Fertilizers Co.

El-Nasr Fertilizers Co.
El-Nasr Fertilizers Co.
Cairo-West Power Station
Cairo South Power Station
High Dam Power Station.
El-Fayoum Power Station
SUMED

Helwan Eng. Co.

Egyplivan Petrochemicals Co.
El-Nasr for Intermediate
Chem. Co.

Arab Brick Co.

l\!.:ms Paper Manufacture Co

SUBTOTAL

830
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ORGANIZATIONAL CHART OF CMRDI
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ANNEX 1

AVAILABLE PERSONNEL WORKING AT THE
WELDING AND CASTING
DEPARTMENT
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ANNEX 11

.1, AVAILABLE PERSONNEL WORKING AT THE WELDING AND CASTING

DEPARTMENT"
Welding Casting
Research staff 8 6
Engineers 14 13
Technicians 12 16

“These numbers represent the available personnslin August 1996. It is expected that
by the end of 1897, these numbears will be increased by at least 50%. Moreover, CMRD!

has the flexibility to employ any number of research and technical staff when needed.

.2, AVAILABLE SPACE FOR THE PROJECT

The space available for the different activities of the present project-is about
300 m”.

IL.3. AVAILABLE FACILITIES AT THE CASTING AND WELDING DEPARTMENTS

(A) Casting

| The Experimental Foundry

1. A series of open-air induction melting furnaces (capactties from 1-400 kgs).
2. A complete mechanized sand preparation plant (capacity 8 t/hr).

Two pairs of Jolt/squeezs moulding machines.

Core blowers (2.5 litres).

Continuous sand mixer for chemically bonded sands (2 tons/hr).
A Vortex-unit for production of ductile cast iron.

Electro-slag melting and casting unit.

3
4
5
6. Shot-blast machine for cleaning of castings surfaces,
7
8
9. Shell maulding machine.

1

0. A complete unit for precision investment casting.
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1. Quality Control Facilities

- Carbon-silicon determination by thermal analysis.

- Two emission spectrometers with programs for iron, copper and aluminium-
base alloys.

- Complete foundry sand testing laboratories.

- A unit for measurement oftribological properties of alloys.

- Complete metallographic laboratories.

- An electron-scanning microscope with EDX and image-analysis facilities.

1. Metal Cutting Unit

- Conventional lathe.

- Conventional milling machine.

- CNC-lathe.

- CNC vertical machining centre.

- Drlling machines.

- Set of dynamometers for measuring the cutting force.

- Device for measuring the surface roughness of machined surfaces.

(B) Welding

. Welding Metallurgy Laboratory Quantity

Scanning electron microscope SEM
Quantamet (image analyser)

Strain gaugemeter

Profile projector

Optical microscopes (metallurgical)
Portable ferrite scope

Differential thermal analyser

O NG R 0N

Stereoscope

w

Hardness tester

-—h
©

Microhardness tester

—
—

. Cutting machine (with cooling system)

G TR S G N, QO G G G g%, SO WU U G OE |

-—i
N

Polishing machine

-
(@3]

. Bakalite moulding for metallurgical specimens

-
NN

. Universal tensile testing machine

—_
@2

. Impact testing machine (charpy)

o N —

—
<D

. Uttrasonic cleaner
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1.

Welding Workshop

@ N OO AN

@

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

Arc welding machine up to 300 A

Arc welding machine up to 500 A

TIG weiding machine

Automatic TIG filler wire

No. gas semi-automatic welding machine
Automatic pipe cutter

Automatic positioner

Full automatic submerged arc welding machine
Semi automatic CO, and gas welding machine
MIG welding machine

Transistor automatic pulsating welding machine
Electrode drying oven

Plasma cutting and welding machine

Spot welding machine

Gravity welding machine

Hard facing machine

Air compressor

Drilling machine

Cutting saw

Turning machine

Shaping machine

Varestrain testing machine

Post-weld heat treatment equipment

Arc mointor

Non-Destructive Testing Equipment

© o N gk W

X-ray machine

UT flaw detector

UT thickness meter

MT yoke

MT mobile

UV intensity meter
Gause meter
Roughness meter
Portable hardness tester
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V.

10.
1.
12.
13.
14.

Quantity

Sunp test 1
Eddy current tester 1
Portable spectroscope 1
UT standard test biocks 3 sets
Dye penetrant test facilities 1
Film processing and examination facilities 1

Training Facilities

2B T o S

PC with laser printers and plotter 5
Standards i.e. ASME, API, JIS, DIN, AWS, ASTM

iiW publications.

Welding books and technical notebcoks

Audic visual facilities.

Training video tapes and slides.

-193-



ANNEX IV

C.¥. OF THE PROJECT MANAGER
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PAGE MGC. (1)

PROF. ADEL A. NOFAL, DR. ENG.
3 Salah EI-Din Mostafa St.,
Dokki, Cairo, Egypt

PERSONAL INFORMATION

Birth Date : July 21, 1942

Birth Place : Mansoura, Egypt Citizenship : Egyptian

EDUCATION BACKGROUND

B.Sc. Metallurgical Engineering (1963) - Cairo Universg’ty
M.Sc. Metallurgical Engineering (1969) Cairo University :
Ph.D. Melting and Casling (1972) Moscow Institute for Steel and Alloys, Moscow, USSR

Language : Fluent in Arabic, English, Russian, and German, knowiedge of French,

EMPLOYMENT HISTORY

June 1986 to
Present

Oct. 1995

Oct. 1984 to
Oct. 1995

May 1977 to
Oct. 1984

March 1976 to
April 1977

Oct. 1973 to
Feb. 1976

June 1972 to
Sept. 1973

Dec, 1967 to
May 1972

July 1963 to
Dec. 1867

Chairman of the Central Metallurgical Research and Development Institute

Vice-Chairman of the Central Metallurgical Research and Development Institute

Paosition : Head of Metal Casting Depariment, Central Research and Development Institute
(CMRDI), Academy of Scientific Research and Technology, Cairo, Egypt.

Supervise R&D and Technology Transfer Programs wilh Egyptian Foundries. Organize
Foundry Training Programs for Egyptian, African and Arab Foundrymen. Design, Establish and
then Run Pilot Foundry at CMRDI (capacity 1000 tiyear).

Paosition Head of Foundry Section, Central Metallurgical Research and Development
Institute, Academy of Scientific Research, Cairo, Egypt

Research programs in casling alloys with emphasis on ductile cast iron. Development of
quality control systems in local foundries. Consultance services for local and foreign
organizations conceming evaluation of foundry raw material. Study courses for engineering
staff of foundries, e.g. qualily control in iron foundries, defects in iron castings, DC casting of
aluminium, metallurgy of iron castings, etc.

Pasition : Research Fellow, Fulmer Research Institute, U.K.
Supervise a developing program of temperature resistant alloyed iron wilh spheroidal graphite.

Position : Senior Research Officer, Foundry Group, Central Metallurgica! Research and
Development Instituie, Cairo.

Assist local foundries in solving production problems;
foundry laboratories and pilot plant of CMRDI.

Specify and study equipment for the

Pasition Specialist
(GOFI), Cairo, Egypt.

in Foundry Technology, General Qrganization for Indusilrialization

Feasibility study of
equipment.

foundry projects, preparation of technical specifications of foundry

Position : Posigraduate in the Foundry Department, Moscow Institute for Steel and Alloys,
USSR,

= Carrying-cul a research on control of structure and properties of ductile cast iron using
additicns of REM and solidification in ultrasonic field, training in some leading iron
foundries in Moscow.

Position : Foundry Engineer, Ei-Nasr Co. for Steel Pipes and Pipe Fittings.
In charge of a state-owned malleable iron foundry producing about 1200 Uyear of small pipe
fittings.

CUNRICULUR VITAE OF PROF. AA.NOFAL
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PAGE NO. {2)

HONOURS

« Cairo Universily Award for Best Industrial Applied Research in Egypt from (1890-1995).

» Member of Board of Directors of the Aluminium Co. of Egypl (1992-1998) and Member of the General
Assembly of El-Nasr Casting Co. (1992-1996).

« Member of the Committee of Metallurgical Indusides, Egyptian Academy of Scientific Research and
Technology (since 1982), Member of the Supreme Council for Indusifal Research (1987), Member of the
Supreme Consulancy Group of the Ministry of Scientific Research and Technology (1992).

« Delegate and author of Official Exchange Paper {o the Intemational Foundry Congress No. 48, Vama, Bulgaria
(1981) - No. 49, Chicago (1982) - No. 50, Cairo(1983) - No. 52, Melboume (1985} - No. 54, New Dethi (1987) -
No. 58, Dusseldorf (1989).

+ Delegate to Sympoesium on Foundry Equipment - Economic Commission for Europe, Geneva (1877),
Intemational Foundry Conference, Bejing, China (1884), WAITRO Seminar on Interaction between R&D and
Local Industry, Arhuns, Denmark (1986), Intemational Foundry Symposium, Shenyang, China (1988), 4th
Symposium on Physical Metallurgy of Cast Iron, Tokyo (1989), 58th Intemational Foundry Congress, Cracow,
Poland (1991), 83th intemational Foundry Congress, Bejing (1995), WAITRO General Assembly, Mexico
{1896), UNIDO Symposium on Cleaner Production Technologies, Vienna (1996), BCIRA Annual Conference,
UK. (1895), Metal Casting and Forming Seminar, UNIDO, Prague (1989), AOTS Seminar on Environmental
Control in Industry, Osoka, Japan (1994).

« \isiting Scientist to :

- Moscow {nstitute of Steel and Alloys, {1975).

- Fulmer Research Institute, UK, (1976-1977).

- Foundry Institute of Aachen Technical University, Germany (1281).

- Institute of Scientific and industrial Research, Osaka University, Japan (1984).
- Technical Centre of Foundry Industries CTIF, Pars (1985).

- Institute of Physical Metallurgy, Berlin University (1288).

» General Secretary and Chief Organizer of :

50th Intemational Foundry Congress, Cairo, 1983. _

Second Intemational Arab Aluminium Conference (Arabal-85), Cairo, 1985.
First intemational Arab Foundry Symposium, Cairo, 1991.

Sixth intemational Arab Aluminium Conference {Arabal-93), Cairo, 1893.

$

+ Member of Board of Directors of the Egyptian Foundrymen's Society.

= General Secretary of the Egyptian Alumini Society of the Japanese Association of Qverseas Technical Sociely
(AOQTS), since 1995,

= Lecturer in Cairo University, Facuity of Engineering (1973-78).
El-Tebbin Institute for Higher Metallurgical Studies (1980).

Editor of El-Sebaka, the Joumnal of the Egyptian Foundrymen Society (1973-1987).
INDUSTRIAL R&D PROJECTS
Principle Investigator of Numerous Industrial R&D Projects since 1977, some examples are ;

» Introduction of Ductile Iron Production Technology by Vortex Process, Joint Dutch-Egyptian Project.
» Use of Sponge Iron in Foundries, Joint Canadian-Egyptian Project.

= Production of Quality Precision Castings, Joint USA-Egyptian Project.

+ Production of Ductile iron Rolls at ECW and ENC Foundries.

- Production of Double-Poured Rolls at Egyptalum Foundries.

= PFroduclion of Duciiie iron Spare Parts for Textile Machinery at MSW Co.

« Evalualion of Egyptian Foundry Coke.

» Evaluation and Development Prospects of the Foundry Industry in Egypt - A National Project - ASRT.
» Activation of Egyplian Bentonites.

= Evaluation of Sudanese Foundry Raw Malerials.

« Testing of Somalian Sands, Binders and Fluxes for Foundry Purposes - UNIDO Conlract No. 75/34.
« Production Technology of Aluminium Bronze Casting - EISCO.

CURRICULUM VITAE OF BROF. A.A. NOFAL
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PAGE NO. {3}

» Quality Conlirol Systems at Delta Steei Mill and ENC Foundries.

+ Production of Ductile Iron Permanent Dies for Aluminium Casting.

= Analysis of Casting Defects at ENC-Foundries.

« Structure and Machinability Control of Ni-hard for Roll Applications.

« Production of Al-Ti-C Grain Refiners for Aluminium - Egyptalum.

« Production of Ultra-High-Strength Steels.

« Quality Improvement of Steel Rolis at Egyptian Copper Waorks (ECW).

REGIONAL ACTIVITIES

Organizer for the following activities :
CONFERENCES :

» Second intemational Arab Aluminium Conference, (ARABAL-85), Cairo, 1985,

 First intemational Arab Foundry Symposium, (ARABCAST-1), Cairo, 1991.

» Sixth Intemational Arab Aluminium Conference, (ARABAL-93), Cairo, 1993.

+ WAITRO Seminar an Metallurgical Industries in Africa, Cairo, 1993, .

+ UNIDO Seminar on Manufacturing of Spare Parts for African Countries, Cairo, 1994,

» Roving Seminar on "Cleaner Foundry Technology”, with (UATI-UNIDO), under preparation.

TRAINING :
Design and conducting the following programs :

= Khartoumn Central Foundry (KCF), with TNO-NL (1887-1988).
- Different foundries in Libya with the Industrial Research Centre, Tripoli, (1980-1893).
+ Arab Company for Engineering Industries, Jordan, March-July, 1995,
» National Foundries, Dammam, Saudi Arabia (1995-1986).
» Evaluation of the foundry raw materials of ;
- Somalia (UNIDO - Project 1975),
- Sudan (TNO, NL Contract 1987).

DELEGATE TO AND LECTURER IN THE FOLLOWING REGIONAL MEETINGS :

« Third Arab Intemational Aluminium Conference (ARABAL-87), Dubai, 1987.

« Arab Foundry Conference, Tunis (1988).

+ Member of TNO-NL mission to African countries to study foundry training needs in the continent, 1988.
« First African Foundry Conference, Harari, ZW, 1989, i

« First Arab Conference on Future Industries, Libya, 1990,

« Arab Steel Conference, Morocco, 1892,

« Symposium of Economic and Social Committee of West Asia (ESCOWA-UN), Jordan, 1992,

= Fifth Arab Intemnational Aluminium Conference (ARABAL-94), Bahrain, 1994,

+ COMESA Symposium on Steel Industries, Nairobi, 1995.

+ Member of TNO-NL misslon to African countries 1o study foundry training needs in the continent, 1988.

PUBLISHED WORK

Author of a long list of scientific publications, some examples are :

1. Lead in cast iron inoculated with cerium, Liteinoe Prolzvodstove (Russian Castings Production), No. 6, 26-
29 (1871).

2. Grain refinement of small aluminium ingots solidified under the influence of low frequency vibralions,
Egyptian J. Chem. 16, No. 2, 143-152, (1973).

3. Survey on Ingot manufacture, Indian Foundry Joumal, June 1973, Vol. 19, No. 8, p. 7-18.

CURRICULUM VITAE OF PROF. A.A. NOFAL
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10.

11,

12.

13.

14,

15.

18.

17.

18.

19.
20.

21

22,

23,

24,

25.

27.

Elastic vibration 1o modify as-cast structure, indian Foundry Journai 1974, Vol. 20, Aug., pp. 1-18.
Solidification behaviour of Ce-lreated ductile iron in an ultrasonic field, Liteinoe Proizvodstvo No. 3, 1976,
p. 7-9, also translated and published in Rusian Casting Production by the Brilish Cast lron Research
Association in March 1977, p. 94-97.

The evaluation of inoculants for ductile iron, Second Symposium on Foundry Technology, CMRDI, Cairo
Nov. - Dec,, 1877, Paper No. 12, also published in El-Sehaka J. of Egyptian Foundrymen's Saciety No. 7,
1978, p. 40-46. _

A new method for evaluation of the binding properties of bentonites in moulding sands, ibid, p. 13.
Improvement of the hot biast cupola lining, ibid, p. 10, also the Buletin of El-Tebbin Institute for
Metallurgical Studies No. 28, March 1887, 40-47.

Choice and evaluation of inoculants for S.G. iron, Official Exchange Paper, Intemational Foundry Congress,
Vama, 1981.

High-temperature corrasion of cast iron in Fe,0s-NaCl, mixiure, Intemational Corrosion Conference, Mainz,
W. Germany, Sept. 1981.

Metailurgical analysis of surface defects in continucus casting of aluminium, Second International
Conference on Technology for Development, Cairo, 1982,

Choice of melting aggregate in Egyptian foundres, First Intemational Symposium on Production
Engineering, Cairo, 1981. ' '

Cast iron alloyed with 9.0% aluminium, Egyptian Official Exchange Paper, 50th Intemational Foundry
Congress, Nov. 1983, Cairo.

Operational characteristics of cokeless cupola, La Fonderie Belge, Sept. 1983, No. 3, pp. 17-30.

Metallography of sphercidal graphite cast iron alloyed with 3.5% aluminjum, Egyptian Official Exchange
Paper, No. 29, Intemational Foundry Congress, Melboume, 1985, also, Fondere, June-July 1985,
pp. 44-59, ’

Surface quality of level-poured 6063 aluminium alloy billets as comelated to meniscus freezing, Arab
Intemational Aluminium Conference, Cairo, 1985.

Theoretical evaluation of equilibrium partition coefficients of solute elements in Fe’C base quatemary and
mullicomponent system, material science and technology, Sept. 1985, Vol. 1, pp. 678-683.

Production of ductile iron castings in Egyptian foundres; Seminar on "Interaction between R&D and Local
Industry", Arhus, DEnmakr, 1986.

Contribution to the solidification of C/V graphite cast iron; Egyptian Official Exchange Paper, 54th
intemational Foundry Congress, New-Delhi, 1887.

The role of R&D in the feundry industry; AISU First Intemational Foundry Symposium, Tunisia, 1988.

Nucleation and growth characteristics of C/V graphite; and olher associated morphologies, World Foundry
Congress, Dusseldorf, 1989.

Solidification characteristics of C/V graphite cast iron, 4th Sympsoeium on Physical Metallurgy of Cast lron,
Tokyo, Sept. 1989.

Production of ductile iron rolls - a model for cooperation between CMRDI and Egyptian foundries, First Arab
Foundry Symposium, Cairo, 1991,

Surface defects formation on the DC-cast aluminium products, Casting Research and Technology -
Woodhead Pubiishing Ltd., 1982, pp. 205-218.

Grain refinement of aluminium alloys by AI-Ti-C alloys, Arab Intemational Aluminium Conference
(ARABAL-8), Cairo 1993. '

Thermal analysis of Al-alloys as atool lo evaluate the grain refiners efficiency, Light Metals, L.A. U.S.A..
1988.

Conlractad Industrial R&D Projects - Case Studies from CMRD!, Intemational Conference on Engineering
Educalion and Industry Leaders, Paris, 1996.

CMRDI Faces New Challenges - Support of SMEs, Production Activities and Regional Networking, ibid.

CURRICULUM VITAE OF PROF. AA.NOFAL
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Translation (Susan Hanna)

Ministry of Foreign Affairs
Deputy Assistant Foreign Minister
for International Cultural Relations

Ref. No.: 4545 + Forms
Dated: 12/8/1998

NOTE VERBALE

The Ministry of Foreign Affairs of the Arab Republic of Egypt-
International Cultural Relations - presents its compliments to the
Embassy of Japan - Japan International Cooperation Agency (JICA),
and has the honour to send, enclosed herewith, the proposal for
technical cooperation project, submitted by the Central
Metallurgical Research and Development Institute, in accordance

with the Technical Cooperation Agreement signed in 1983:

DEVELOPMENT OF METALLURGICAL ENGINEERING
TECHNOLOGIES

Kindly include the above-mentioned project among the
technical cooperation projects of 1999,

The Ministry of Foreign Affairs of the Arab Republic of Egypt-
International Cultural Relations - avails itself of this opportunity to
renew the assurance of its highest consideration.

To : Embassy of Japan in Cairo.
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SUMMARY OF REQUEST PROGRAM (1/2)

Tittle of the program:

Development of Metallurgical Engineering Technologies
in Egypt

Eequesting organization:~
(the name of the person who is
responsible for the program)

Central Metallurgical Research and development Institute
(CMRDI)
Prof. Dr. Adel Nofal, Chairman

Executing organization:
(the name of the person who is
responsible for the program)

Same as above

The activities of the executing
organization: (please attach the
structure/chart of the organization)

R & D & Engineering activities in the areas related to
Metallurgical Industries as well as industries concerned
with metallic materials and its performance.

Background and necessity of the
prograni:

In order to be able to persue its mission in enhancing the
competitiveness of local industries, CMRDI aims at
strengthening its capabilities in the fields of metallurgical
engineering and metal processing. This will high-rise the
necessity of upgrading the existing units such as the
casting workshop, metal processing shop, heat treatment
unit and testing and evaluation labs in addition to
introducing new technologies such as laser technology
for metal cutting, welding and surface treatment.

Outline of the program:

The program will include the following fields:-

» Transforming casting and foundry technology to the
small and medium industries specifically die casting
and last-wax precision casting

» Introduction of laser technology for metal, welding ,
cutting and surface treatment.

» Up grading the heat treatment facilities at CMRDI.

» Up grading testing and performance evaluation
facilities at CMRDI in order to be able to assist
Egyptian industries to improve the quality.

) M,IQ'.L(;



SUMMARY OF REQUEST PROGRAM (2/2)

Specification for the request

Duration of the purogram:—

5 Years

Japanese experts required: (please
specify their duties and number of
experts)

3 long term experts

5 short term experts

The experts will assist in teaching CMRDI staff and
helping them in transferring the technologies to Egyptian
industries.

Counterpart training in Japan:
(please specify the contents of training
and number of trainees)

training of 10tol5 engineers in the filed of;

Die casting, Lost-wax casting, Laser technology in
welding, Heat treatment,testing materials, cutting and
surface treatment.

Equipment and materials required Laser machine (900,000 US §)
(please specify their names and their Heat treatment firnace (200,000 US $)
cost about the main items) Sand molding facilities (150,000 US $)
CNC (additional control unit) (150,000 US §)
Fatigue machine (250,000 US %)
Die casting facilities (200,000 US $)
Creep machines (150,000US $)

Major goal of the program:

The program aims at improving the technical potential
of CMRDI staff and assisting them to be able to offer
necessary services to small and medium scale industries
in Egypt to help them in improving the quality of their
products and introducing new techniques.

Related national plans or strategies:
(If there are any official or
authorized plans or strategies in the
national level or governorate level
relating to the program, piease give
the name of it here and attach the
related papers)

CMRDI is considered as the main institute in Egypt
while is responsible to carry on all activities related to
metal industries and assist concerned companies.
Therefore, upgrading the level of CMRDI is the only
strategic plan regarding the metallurgical industries in

Egypt.

Related program implemented by the
other donor countries or international
organization:

(If any, please give the name of the
executing organization and the name
of the program, and attach the related

papers)

The existing experimental foundry shop has been
established through a collaboration with a Dutch
Institute (TNO)
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I- Project Title :

Development of Metallurgical Engineering Technologies .

I - Introduction :

CMRDI has a large experience in successful and fruitful
international cooperation , which has always been oriented to the
technological needs of local industry. The mstitute has benefited
from cooperation with organizations, such as JICA — Japan and
TNO- Netherlands, where two strong centers of excellence in
welding and foundry, respectively have been established.

The experience accumulated over yearsin these two departments
has been successfully used in transferring technologies to the
concerned Egyptian and regional industries.

In order to be able to persue its mission in enhancing the
competitiveness of local industries, CMRDI aims at strengthening its
capabilities in the field of metallurgical engineering and metal
processing.

III- Objectives :

The  proposed project aims at introducing and transferring some
advanced technologies in metal processing to the relevant Egyptian
industries. Consequently , this would increase competitiveness of
the small and medium scale industries in the local market and assist
their export activities .

The acquired techniques shall also be transferred to other African
and Arab countries in the region through appropriate training and

technology transfer programs.

1V - Background and Justification :

I - Casting :
The pilot foundry at CMRDI has very effectively contributed
to technology transfer to the metal casting industry both on the
local as well as regional scales. However, this unit which was
established some ten years ago needs updating of its sand
molding department through introduction of novel molding
techniques.  The project would assist CMRDI foundry

)
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department to make the optimum use of the existing lost-wax
precision casting unit and to introduce die casting technology.
The transfer of these two casting technologies to the small and
medium size foundries will drastically increase the potential
for producing high quality castings with much higher added
value and wider export opportunities.

11 — metal processing :

Metal processing by laser is already a well established
technology for cutting, welding and surface treatment of
metallic items as it enhance productivity and improves quality.
Establishment of a pilot laser unit at CMRDI will certainly
help acquainting the local - industry with this relatively new
technology .

On the other hand the already existing CNC turning machine
and vertical machining centre need upgrading as CNC cutting
techniques will represent an integral part of this proposed
project .

111 - heat treatment

The final desired properties of most metallic items could be
reached only after the appropriate heat treatment cycle. The
heat treatment department at CMRDI needs upgrading before
it may be used in introducing important processes such as
induction hardening , chemical hardening, austempering..etc..,
which largely confribute to the required properties and
performance of metallic parts.

iv- performance evaluation :
Evaluation of long-term performance of metallic objects and
weld joints such as fatigue and creep resistance is frequently

demanded by different  industrial sectors.  Although
primordial, these testing facilities are not available at CMRDI

L
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V - Required Japanese experts :

No. required
Team leader (long term) 1
Team coordinator (long term)
Laser (long term)
Die casting (short term)
Precision casting (short term)
Fracture mechanices (short term)
Sand molding processing (short term)
CNC programing & operation

SRR B AN
ot el el pod ol

VIi- Required Equipment :

Estimated Price (1000 US $)

1. Laser machine 900
2. Heat treatment furnaces 200
3. Sand molding facilities 150
4, CNC (additional control unit) 150
5. Fatigue machine 250
6. Die casting facilities 200
7. Creep machines 150
Tatal 2000

VII - Training Activity :

CMRDI has a long experience in conducting third country training
programs (TCTP) in welding. Therefore CMRDI will continue to
assume its regional role to support this activity in the field of metal
casting and processing, subject of this project proposal.
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The Latest Structure of CMRDI

CHAIRMAN

BOARD OF DIRECTORS

Ore Evaluation & Mineral
Beneficiationn Dept.

Extractive Metallurgy
Dept.

Metal Working & Forming
Dept.

Welding Research
Dept.

1. Ore Evaluation Lab.

2. Mineral Beneficiation Lab.

3. Agglomeration Lab.

1. Pyrometallurgy Lab.
2. Electrometallurgy Lab.
3. Hydrometailurgy Lab.

.4. Ironmaking Lab.

5. Steelmaking Lab.
6. Industrial Wastes Lab.

1. Melting and Casting Lab.
2. Steel Alloys Lab.

3. Non-Ferrous alloys Lab.
4. Metal Working Lab.

5. Heat Treatment Lab.

6. Corrosion Lab.

7. Surface Protection Lab.

1. Welding Technology Lab.

[N

. Welding Metallurgy Lab.

. Welding Consuables Lab.

L)




3 HERHEMREUEE
| 1
QUESTIONNRIRE MI bu8 %(/’“ﬁ)
FOR THE PRELIMINARY STUDY TEAM
ON THE PROPOSED PROJECT
ON DEUELOPMENT OF METALLURGICAL ENGINEERING TECHNOLOGHES
IN THE ARAB REPUBLIC OF EGYPT

This guestionnaire is designed to grasp the current situation
of Central Metallurgical Research and Development Institute

(hereinafter referred to as "CMRDI"} and the proposed Project on
Development of Metallurgical Engineering Technologies (hereinafter
referred to as "the Project"), in line with the dispatch of

Preliminary Study Team of JICA for the Project in March or April
1999. It will be highly appreciated if vou could prepare the answer
in writing for the following questions and submit them to JICA Egypt
Office at your earliest convenience not later than February 10,
1999. Due to the limit of time, vou may be allowed to put priority
on _the qgquestions which are underlined to prepare and gubmit the
answers by the above-mentioned date.

Although some guestions may have been angswered already in the
Project proposal submitted by your side, we would like to confirm
the latest information on the Project.

It is highly appreciated if you understand that the fields of
technology transfer mentioned below are not always to be included in
the Project, even 1if 1t 1s zrealized, with the possibility to
implement one (1) or two (2) at most among four (4) proposed fields
of technology transfer in the Project.

Please also understand that before the dispatch of the said
Team, additional questionnaire might be sent to you for the
supplementary information.

Thank yvou for your kind cooperation in advance.

X QUESTIONS RELATED TO CMRDI

1 Please inform us of the latest organization chart and functions
of the following ministries and agencies:
(1) Ministrv of Scientific Research
(2) Central Metallurgical Reseaxrch and Development Institute
(CMRDTI)
(Remarks) Please inform us of the current status of the
proposed organization chart of CMRDI shown in page
23 of CMRDI's Development Plan (1997-2001)
(hereinafter referred to as "the CMRDI's Plan").
(3) Please inform us of the organization chart and functions of
the ministries and agencies related to CMRDI, if anv.

2 Please inform us of the following information related to the
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current situation of CMRDI:
(1) Detail function of each department of CMRDI
a Ore Evaluation & Mineral Beneficiation Department
b Extractive Metallurgy Department
c Metal Working & Forming Department
d Welding Research Department
e The following New Departments mentioned from pages 19 to
21 of the CMRDI's Plan:
(a) Process Engineering Department
(b) Material Testing and Central Services Department
(c) Simulation and Mcdeling Unit
(d) Techno-economic Feasibility Studies
{e)y Marketing
(2) Number of staff in each department, and the speciality of each

staff

(3) Salary standard in comparison to private corporations, average
working year per staff and frequency of job hopping

(4) Settlement accounts of CMRDI from 1994 to 1998 by categories,
if possible:

(5) Annual earned income of CMRDI from 1994 to 1998, if possible,

by categories_such as R&D proijects, training courses,
technical consultancy and etc,

(6) Budget of CMRDI from 1999 to 2001 in line with the above
categories

(As far as the above (4), (5) and (6) are concerned, please refer

to Annex 1 as a sample)

(7) Current activities of CMRDI in the following categories, of
the fields related to the Project (Please fill in Annex 2 for
a and c below and Annex 3 for b below):

a R&D
b Training course
c Technical Consultancy

Relations with other bi-lateral and multi-lateral aid agencies,
which has agsisted, assist and will assist CMRDI
Please inform us of the detail of the following assistance or
cooperation including duration of cooperation, target group,
contents of assistance, equipment provided and etc:
a Foundry
(a) Dutch government(TNO)'s aggistance to the
establishment of the existing foundry shop of CMRDI
(remarks) Please inform us of the relationship
between the Proiject and the eguipment
provided by the TNQ's assistance.
(b) Dutch government's contract with CMRDI to train the
foundry engineers operating Khartoum Central Foundry
(c) African Foundryv Network Project being considered by
IDRC-Canada
(d) Extensive training program organized in Libva through
the Industrial Research Centre in Tripoli
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Assistance for the other fields than foundry related to
the Proiject from the following organizations/countries:

{a) UNDP
{b) UNIDO
(c) Holland

EBEE

Korea
) Assistance from the other organizations/countries

g

(

The list of existing equipment in CMRDI of the fields related to

the Proiject proposal

Please fill the Annex 4 in line with the followings. As far as

the demarcation of the fields related to the Project is

concerned, please refer to 7 below:

(a) Field
{b) Name of eguipment
(c) Specification
(d) Manufacturer
(e) Country where the equipment manufactured
(f) Provider
(g) Date (to be) installed at CMRDI
(h) Current condition of operation
(i) Current condition of maintenance
(1) Availability for the Proiject
Remarks : As far as the eguipment of the proposed field of

lost-wax precision casting is concerned, please inform
whether eguipment related to the followings are existing
at CMRDI or not, and if existing, please also inform the
detail of the equipment in line with (a) to (i) above,

(k) Wax injection.
(1) Dipping

(m) Stuccoing

(n) Dewaxing

(0) Furnace

{p) Others

Please raise the three (3) most important technical services

provided by CMRDI to support small and medium scale enterprises.

QUESTICONS RELATED TO THE PROJECT

Please explain the present condition and future progpect of
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small and medium scale industries both in FEgypt and the related
regions targeted by the Project.

(1) Criteria among micro, small, medium, and large industries

(2) Number of the said scale of industries by sectors (last five
years and projection)

(3) Number of employees of the said gscale of industries by sectors
(last five years and projection)

(4) Development policy towards the promotion of small and medium
scale industries

Please inform us of the background and the needs of technology
transfer for the following fields and items in the lights of the
needs of CMRDI gand Egyvpt, including numerical or statistical
data such as the amount of the product, the number of companies
and the amount of export/import from/to Egypt, whatever
applicable:
(1Y casting
a lost-wax precision casting
(Remarks: As far as thig item is concerned, please also
inform which material you consider to include in the
Project such as aluminum and iron.)
die casting technology
{Remarks: As far as this item is concerned, we regarded it
as_"high pressure die casting” and not as "gravity die
casting." Please also confirm. If our understanding is not
correct, please comment the detail.)
c vacuum induction melting of special alloys

=2

d others

(2) metal processing
a laser cutting
b CNC _cutting
c others

(3) heat treatment
induction hardening
chemical hardening
austempering
(Remarks: Regarding this field, we understand that the
austempering in this field is regarded as austempering to
manufacture ductile cast iron. Please confirm. If our
understanding is not correct, please comment the detail,
Please also inform us of the current development situation
of austempered ductile cast iron in Eqypt.)

d others
(4) performance evaluation

2 [T v

a fatigue resistance

b creep resistance

c others
(5) die manufacturing techniques
(6) welding

(7) total guality control
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(8) powder-metallurgy

(Remarks) As far as the above (1l)c, (5), (6), (7) and (8) which

was listed in the proposal dated August 1996 concerned,
please also inform us of the reason of being declined
for the technology transfer in the latest proposal of
the Project.

Please inform us of the detail of technology you proposed to be
transferred in the Project for the fields listed in the above 7,
such as methodology (lecture, hands-on training, on-the-job
training in model companies, etc) and specific items of
technology transfer.

Please inform us of the priority of the each field and item for

the proposed technolegy transfer in the Project listed in the
above 7, and the reason whyv such priorities are put.

Please specify both the present and desirable level of the

technology of the proposed fields of the technologv transfer
particularly targeted on the small and medium scale industrv,

and make any comment on the level of technology to be targeted
in the Project. Please answer in line with the fields listed in
the above 7.

If yvou have any specific plan or idea to make the technology

transferred by the Proiject disseminate to the region, please
inform in detail including fields, target countries/groups and
methodology of dissemination.

Please inform us of the relationship between the Project and the
needs of private sectors mentioned in "V. TECHNOLOGICAIL NEEDS OF
THE CLIENT DURING THE NEXT FIVE YEARS" of the CMRDI's Plan
(refer to pages 24 to 28), including the relationship with the
specific items in the said "TECHNCLOGICAL NEEDS" and the
proposed field of technology transfer in the Project:

Please inform us of the relationship between the Project and the

following proposed R&D vroijects of CMRDI mentioned in
"VI.PROPOSED R&D PROJECTS TO MEET CLIENT'S NEEDS FOR THE NEXT
FIVE YEARS" of the CMRDI's Plan (refer to pages 29 to 41) in the

following fields, including the relationship with the specific
R&D PROJECTS to be conducted in -the Proiject including the
information of contents, duration, budget and etc:

(1) Feoundry training and technology transfer network in Africa and

Middle East (B-8 in the said list of PROPOSED R&D PROJECTS)
(Remarks: Please alsc inform us of the relationship between
the Project and the activities supported by IDRC of Canada)

(2) Metal fabrication of thin metal sheets (B-10 in the said list

of PROPOSED R&D PROJECTS)
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(3) Other project in the said list of PROPOSED R&D PROJECTS
related to the Project, if any
(4) In line with the above, please inform us of the definition of
R&D projects in CMRDI.

Please inform us of the relationship between the Project and the
equipment to be facilitated in CMRDI menticned in "VII RESOQURCES
NEEDED BY CMRDI OVER THE NEXT FIVE YEARS" of the CMRDI's Plan
(refer to pages 42 to 47) listed along with the name of the
following department, including the information of the plan how
to use each related equipment in the Project:

(1) Ore Beneficiation Department

(2) Process Metallurgy Department

(3) Metal Processing Department

(4) Welding Department

Proiject site

(1) Please inform us_of the lavout of the proposed Proiject site,
including the current use and the specific use for the
Project. It is appreciated if you can provide us with the
drawings of the said Project site,

(2) Please inform us of the current situation of "BUILDING BAR
CHART" indicated in the CMRDI's Plan (refer to page 49).
Please also implement which part of the activities shown in
the said "CHART" is related to the Project

Please inform us of the basic information (including name,
specification, capacity and usage) of the following eguipment
proposed in the latest proposal of the Project toc be provided by
the Japanese side:

(1) Laser machine

(2) Heat treatment furnaces

(3) Sand molding facilities

(4) CNC

(5) Fatigue machine

(6) Die casting facilities

(7) Creep machines

Pleagse inform the priority of the proposed eguipment mentioned
in 16 above.

Please inform us of the data on the candidate Egvptian
counterpart personnel including the following information:

(1) Name

{2) Age

{3) Sex

(4) Section and title

(5) Speciality (dincluding vears of experience in his specialitv)
(6) Qualification
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(7) Educaticonal backaground
(8) Experience of working and/or studving abroad
(8) Years of service in CMRDI

(9) Field(s) of technology transfer in the Proiject in charage

19 Please inform us of your plan to establish training courses and
the other services in CMRDI through the technology transferred
by the Project, including the course's target groups and areas.

III Other relevant information

20 Please provide us of any information which will facilitate our
understanding of the activities of CMRDI.
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Annex 1
1953
Expenditure|Estimated| Acutual | (B)/(A) Income Estimated| Acutual | (B)/(A)
(A) (B) (A) (B)
1 Traini
Personne 135,000{ 135,650| 100.48%| ~o-H0e 18,000 16,500 91.67%
Expenses Fee
iliti Soft e
utilities 20,000]  19,550] 97.758| . or 55,000]  60,150{ 109.36%
Development
fi Oth
office 23,000{ 22,940 99.748| TS 125,500] 122,211] 97.38%
Consumables
Furniture &
o0ffice E. 500 650{ 130.00%
Maintenance 12,600 15,140] 126.17%
Others 8,000 7,450 93.13%
TOTAL 198,500{ 201,380| 101.45%| TOTAL | 198,500 198,861] 100.183%
Income/Expenditure(Actual) 98.75%
1994
Expenditure|Estimated|! Acutual | (B)/(A) Income Estimated}| Acutual | (B)/(A)
(&) (B) (a) (B)
Traind
personnel 145,000{ 143,900| 99.243 "oTPHHI 25,000  26,050{ 104.20%
Expenses Fee
Utilities Software
20,000 19,800f 99.00% 65,000 62,170f 95.65%
Development
i Oth
Office 25,000{ 24,150] 96.60%| o ° 126,000/ 125,100] 99.29%
Consumables
Furniture &
Office m. 1,000 925{ 92.50%
Maintenance 15,000 15,950f 106.33%
Others 10,000 9,520f 95.20%
TOTAL 216,000{ 214,245 99.19% TOTAL | 216,000 213,320/ 98.76%
Income/Expenditure(Actual) 99 .57%
1995
Expenditure{Estimated; Acutual | (B)/(A) Income Estimated| Acutual | (B)/(A)
(A) (B) (A) (B)
P 1 1 T i
ersohne 155,000 154,350{ 99.588| " BP9 28,000]  29,215| 104.34%
Expenses Fee
Utilities Software
25,000 25,7501 103.00% 72,000 70,376 97.74%
Development
Office Cthers
27,000 28,150} 104 .26% 139,300 140,220[ 100.66%
Consumables
Furniture &
Office E. 1,800 1,640 91.11% A"’,,/f’,,—,f,/
Maintenance 17,500 18,250} 104.29%
Others 13,000 11,905 91.58%
TOTAL 239,300] 240,045| 100.31%|TOTAL | 239,300 239,811 100.21%
Income/Expenditure(Actual) 99.90%
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Annex 2 Detail of R&D/Technical Consultancy

Subject

Content

Duration{ Target company

/organization

Note

(Remarks) As for the following items, please apply the
legends as shown below.
(a) Content (Please make multiple choices, if needed.)
i introduction
research
development

i
ii
iii
iv
v
iv

(b) Duration

i
ii
iidi
iv

production

quality improvement
other (

less
less
less
less
over

than
than
than
than

one (1) year

)

one
one
one
cne

(1)
(1)
(1)
(1)

day
week
month
vear
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Annex 3 Detail of Training Course

Subject Content {Training|Number of |Frequency
Period |Attencance

Note

(Remarks) As for the following items, please apply the
legends as shown below.
(a) Content (Please make multiple choices, if needed.)
i basic information
ii operation of equipment

iii planning of test procedure and evaluation of test results

i1v acquisition of gualification
v other [ )
(b) Training period
i less than one (1) day
ii less than three (3) days
1ii less than one (1) week
iv less than one (1) month
v less than half a year
vi less than one (1) year
vii over one (1) vear
(c) Number of attendance
i less than ten (10)
ii less than twenty (20)
iii more than twenty (20)
(d) Frequency
i once a week
ii once a month
iii once a year
iv  other( )
v upon request (ad-hoc)
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Annex 4 The list of existing equipment in CMRDI of the fields
related to the Project proposal
Manufctured| Provider|Installed|Operation| Maintenance Availability

No.

Field| Rame| Specification {Manufacturer

country {1*) Date

(2%)

{3*)

{4*)

As for the (1x) - (4*), please fill one of & - C.

(1*)

(2*)

(3%)

(4*)

NwWr Ow>X» 0w Gw >

EGYPT

JAPAN

Other Donors (Please zpecify)
Operated many times

: Operated a few times

almost not operated

Good

Necessary to repair (operated now)

Necessary to repair (not operated now)

Existing and to be used in the Project.

Existing but to be replaced to be utilized in the Project.
Existing but to be increased to be utilized in the Project.
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|. Latest organization chart and function of the ministry:

(3)

(2

(1) Latest organization chart is shown in Fig. 1.

The state ministry of Scientific Research and Technology is the top
authority of the Academy of Scientific Research and Technology and
the Twelve National Research Institutes :-

- Academy Of Scientific Research and Technology.

- Mubarak City For Scientific Research and Technological
Applications .

- National Research Center .

- National Authority For Remote Sensing & Space Sciences .

- Central Metallurgical Research and Development Institute

- Petroleum Research Institute |

« Technical & Technological Consulting Studies Research Fund .

- National Institute Of Astronomy and Geophysics.

- National Institute Of Standards .

- National Institute Of Oceanography and Fisheries.

- Theodre Belharz Research Inshitute

- Electronics Research Institute .

Each institute has its own autonomy and the chairman of the institutes
reports directly to the minister of the Scientific Research and Technology.
CMRDI has its own board of directors which is chaired by its chairman,
Board members are the vice chairmen, the heads of the four departments,
the four chairman of the big holding campanies who have strong ties with
CMRDI, in addition to other four members representing universities and
research institutions.

The proposed organization chart of CMRDI shown in page 23 of
CMRDI’s Development plan (1997 -2001) 1s still in progress to be
adapted with restructuring plan of CMRDI which is under way i order to
be in good harmony and coordination with the privatization move of
public sector which is taking place in Egypt now,

The organization chart of the state ministry of Scientific Rescarch and

Technology is shown in Fig. 2

2-2  Number of staff in each department at CMRDI is as follow.
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Denpt. Researchers Fechm-uau
1- Ore Evaluation an Beneficiation
Department Research and 29 17
Technicians.
2- Extractive metallurgy Dept. 48 37
3- Metal Working & Forming Dept. 46 53
4- Welding Technology Dept. 16 24

2-5 The earned income of CMRDI over the past 10 years is show in the
attached table.

3- Relations with other bi-lateral and mult-lateral aid agencies; CMRDI is shll
maintaining its closed relationship with all aid agencies such as TNO,
IDRC, GTZ and US-aid. The new relationship is aiming at extending the
activities of CMRDI to the neighbouring counfries in Africa and Middle
East in additior to the practical utilization of donated equipments in the
national scale for R & D projects through receiving some cxperts or
sending trainees abroad to gain some experiences in different fields .

4- The list of existing equipment in CMRDI on the fields related to the project
proposal is under preparation and will be submitted to JICA as soon as it is
finished . . :

Lost wax precision casting equipment is available at CMRDI and its
condition is ;

Field ; Lost wax precision casting unit.

1-  wax injection machine ( injection pressure 0 - 1500 psi )

- Mueller Phipps Intemnational, USA mode| 54 12 serial 0 848
injes .

2-  Turn table Slurry Mixer :

Red Oaks Mill Machine Corp. (Rommco yU.S
Model RT sM - 100

3-  Fluldized Bed Model FCC - 24,

4-  Four Slurry Stirrers, locally manufactured .

-219-




N.B

MU )

B et

- The equipment are already installed at CMRDI and are n good

operation conditions - They are available 100% for the projcct .

- The dewaxing furnace may be locally manufactured, but the sintering

furnace has to be provided through the project .

Meanwhile, 1t should be noticed that most of the available equipments in the
fields related to the project are fully utilized in R & D activitics to support
the Egyptian industries. However, it should be also stated thal most of these
equipments are conventional ones such as small induction furnaces and
conventional casting facilities,semi-pilot scale rolling mill, up-set forging
machine CNC Milling and lathing machines, shear (up to 10mm thickness
bending machine (up to 10mm thickness), roller (up to 10mm thickness.
‘The are evaluation and beneficiation department has a complete sct of ore
processing pilot plant. The equipment of Welding Research Depl. arc
attached therewith, |

There is 2 lack of heat treatment facilities.

5- The most important services provided to support small and medium scale
enterprises are

1-

Provision of needed spare parts which they can not obtain al the

market either because the required number is small or the required
quality can not be a chivied at local market. CMRDI is scrving morc
than 150 companies with different types of spare parts.

Testing and characterization of some products of SMES as

well as some of the input materials for essuing (he  qualily
certificates.

process development and improving the quality of the

products as well as introducing new products particularly in (he case of

alloy steels and modern cast iron in many of the foundry shops.

Introduction of quality control and quality assurance system in many
companies such as house appliances manufactures and structural steel
companies.

Failure analysis and trouble shouting of plant equipment as well as

helping in plant maintenance.
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6- Transfer the technology of production of spare parts and machine parts
such as parts used in textile factories and rolls used in rolling mills
7- Substitution of imported materials with local ones after investigating the
needed quality and adaptation of local materials to fit the production
and quality requirements for many products.
8- Training and qualification of welders and inspectors of many

companies.

9- Carring on non destructive testing on plant equipment during the shut
down tmmes and maintenance periods particularly in powers station,
chemical plants, refineries and engineering plants.

10- Solving some specific technical problems which faces SMES.

6- The present condition and future prospect of small & medium scale
industries.

SMES in Egypt is divided into two categories; one is the remaining public
sector which is relatively old and its machines and equipment as well as
applied technology is relatively old and obsolite, the others are the new
private sectors which started at the seventies and its machines and
equipments are relatively new . many of the private sector are almost export
oriented sector Therefore it needs continuous support for maintaining the
quality of its products and updating the technology continuously . This
sector needs also special support for testing and characterizing the products
since they can not afford to establish their own testing laboratories and
facilities. Therefore, it is very important that CMRDI has to prepare iiself
to support this growing sector to be able to keep the quality of its producls
and improve and upgrade the present quality at lower cost in order to
compete in the market.

7- With regard to the needed statistical data concerning the lost wax precision

casting, die casting, metal processing and heat treatment, CMRII iy
conducting such study and collecting necessary data from concemed sources
and will be submitted to JICA as socon as it is ready. However, based on
demands of the growing private sector of SMES in Egyptian, there is a large
demand for introducing new products and materials specially for
engineering companies and the growing market of automotive
manufacturing in Egypt. Textile industries also need a lot of spare parts
which needs special technique for production in a relatively small amounts
that normal manufacturing companies can not produce. Besides, Beinga R
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& D Center, CMRDI should think for future and be a head of the
companies for mastering and introducing new and modern technology such

laser technology and CNC cutting technique cither for Fgyptian

industries or for the region in Africa and Middle East. CMRDI is
considered as a regional center for metallurgical industrics. Tt service not
only metallurgical sector, but chemical petrochemical, engincering,
construction and energy sectors.

a) Lost wax precision casting is supposed to be used for aluminiun

alloys, steel -alloys and even supper alloys since CMRDI is nota
specific manufacturer, but as aresearch institute, it is supposed to be
diversified to fit itself with the industrial demands.

b) It is supposed to be a high pressure die casting machine .

Regarding the austempering, it is supposed to be for ductile cast iron
since CMRDI! has got enough experience in producing such material and
it plays an important role to transfer the technology of production of
ductile cast iron to many companies in Egypt and Africa, it will be of
great 1mportance to play the same role in the production of austempered
ductiie cast iron.

As for performance evaluation, it is very important to have a well
established  testing  laboratory to assist SMES in  testing and
characterizing their products.

As mentioned above, the anticipated project is targeting on the {irst
priority the SMES in both Egypt as well African and Middic castem
countries. [n some cases it has to be at the same level of technology with
the existing modern companies. Meanwhile, it should procced ahead of
the companies as being a R & D institute to guide and help existing
companies for developing their technology and products. Therefore, the
destrable level of the technology transfer should be fitted with this target
to assist SMES to for further growing to compete in the international
market,

Centainly, it is a principal target to CMRDI as a regional institute to
transfer the technology to its neighboring countries in Africa and the
middle east in all concerned fields such as casting technology, welding &
technology, sheet metal fabrication as well as metal forming and shaping
and cutting technology, CMRDI will work for disseminating the aquired
technology to African and middle east countries through conducting the
Third Country Training programs and receiving trainecs from these
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countries either in group or as individuals in any field related to its
activities. CMRDI  will also dispatch its experts upon requests from
those countries in related fields under the scheme of Third Country
experts program. The experience which is gained from the Third Country
Training Program on Welding Technology for African Engineers as well
as  other experience with African and middle eastern countrics,
encourage CMRDI to play its anticipated role in assisting netghboring
countries as aregional institute in order to help them for the dcvclopmcnt
of their countries.

The relationship between the project and the other R & D) projocts
mentioned in VI proposed are closely related to each others since such R
& D proposed projects need some material and technical support from
developed country such as Japan which signed an cooperation agreement
with Egypt to support. African countries during TICAD IL. Thercfore,
this project will have an important role in materializing this agreement by
North ~Thouth — Thouth cooperation in technology transfer and human
resource development in Africa. The cooperation will cover foundry
technology, welding technology and sheet metal fabrication technalogy as
well as heat treatment and metal shaping and cutting. Thosc fields are
very important and necessary for the development of any country in
Africa.

The layout of the project side is attached herewith and 80% of the
activities mentioned in the Bar chart in page 49 has becn completed, the

remaining 20% is on the way and is supposed to be finished by the end of

this fiscal year on June 1999. This including the laboratory building
which will accommodate the equipment of the project. Main
infrastructure works have been completed as well.

Counterparts :

Name : Prof. Dr. Adel Nofal

Age 57

Sex . Male

Title : Chairman CMRDI

Specialty : Foundry Technology & Metallurgical Engineering
Years of Experience: 35

Nume : Bahaa Zaghlou!

Age . 54

Sex . Male

Title . Head of Welding Research Dept.

Specialty : Welding Technology & metalturgical Engineering.
Year of experience ; 32
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Equipment available at Welding Research Department L Ladl Dlastly b Yl

Major Equipment of Metal Forming Workshop

- Hydraulic shear cutting machine for up to 12 mm thick | set
- Hydraulic press bending machine for up to 12 mm thick 1 set
- Hydraulic roll bending machine for up to 12 mm thick I set
- Arc welding machine 3 scuw
- MAG - MIG welding machine 31 sets
- TG welding machines 3 scls
- Gias culling set ! set
- Cutting and grinding disc 1 set
- Plasma cutting machine _ I set
- Table type drilling machine - I sct
- Column type drifling machine i s
 Major Equlpment of Welding Workshop
- Arc welding macliine KRA-300 6 sets
- Arc welding machine KRA-500 2 sels
- Arc welding machine 14 scls
- Automatic '11G filler wire 1 set
- No gas semiautomatic welding machine I set
- Automatic pipe cutter 2 sels
- Automatic positioner 1 sct
- Full automatic submerged arc welding machine 1 set
- T1G welding machines
Plasina cutting and welding machine I set
TIG welding machine 4 sets
- Semiautomatic CO, gas welding machine 3 scts
- Gas shielded are wekling machine (MIG) 3 sets
- Electrodes drying oven I set
- Gas automatic culter I set
- Transistor automatic pulsating welding machine 1 set
- Spot welding minchine I sct
- Post welding heat treatment 1 set
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Mechanical ‘Testing Facilities
- Universal tension testing machine
30 tons I sct
50 tons 1 set
- Creep rupture testing machine I set
- Imipact testing machine (30 tons) I set
- Rotaling bending fatigue testing machine I st
Muchining 'ncilitics
- Shaping niachine i ol
- High speed cutting machine I scl
- Seminutomalic saw I oset
- High speed disk grinders Ioset
- Table-type drill machine Losel
- Bench grinders 3 sets
- Manual grinders (difterent sizes) 20 sets
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Nondestructive Testing Facilitics

- X-Rauy radiation apparatus 3 osels
- Film processing facilities

- Densitometer

- Mobile dark room lor film processing

- Ultrasonic flaw detector 3 scls
- Ultrasonic thickness meter 2 sels

- Wide range of Probes (several types)

- Wide range of standard test and refsrence blocks
- Portable magnetic yoke( Magna) with accessories I set
- Dye penetrant testing facilities, several types

- Portable metal spectrometer | set

- SUMD Lesting (nondestiuctive, metallographic examination)
- Portable hardness tesler

-Lddy current testing apparatus

—_——— B e
% g
[¢]
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Welding Metallurgy Facilities

- Scamning Llectron Microscope JOEL JSM 20 I set
- Quantemet (image analyzer) 1 sel
- Strain gauge meter( 32 channel) I set
- Profile projeclor I set
- Brinel hardness tester HB type [ set
- Vickers hardness tester I set
- Constant temperature & humidity chamber I sct
- Metallurgical microscopes 3 sets
- Stereoscope I set
- Portable ferritescope bosel
- Deferential thermal annlyzer boounid
- Multichamnel X-Y recorders 2 scis
- Varestrain testing machine I oset
- Water cooled cutting machine | oset
- Polishing machine 2 sets
- Bakalite mould furnace I set
- Electrulytic ctehing [ sct
- Ultrasonic cleaners 2 set
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Table (1) : Earned Income of Different Activities, Over the Past 10 Years at CMROD/.

| Earned Incomae,

Category of Activities 1000 LE. %

i) introduction of new technologies ic the 2150 6.48
Egyptlan industry

iy Production of new products as import 3100 8.35
subsiitutes

iy Developmant of a product or production 2275 6.86
process

v}  Maximization of Indigenous raw material 2908 8.77
exploliation

v)  Development of new alloys 250 0.75

vi)  Environmental protection 878 2.04

vily Development of small and medlum 680 2.05
enterprises SME's

vill) Fallure analysis and trouble shooting 322 0.97

ix)  Technical services and consutations 788 2.38

x}  Nondestructive testing and third party 830 2.50
Inspection

xi)  Training 1783 5.38

xil}  Capabliity strengthening of CMRDI 17400 52,47

TOTAL 33184 100.00

-229-

[ \
3



TGP

| S DD T T TR W

== i TR 5 — e
LE = | = . =—==E: = — =—

-0€¢-

.
>

New building for the project



-1¢¢-

AN

(e g L,Vf

L O

werrd s Y

L . = . - L
O P S

- -

Plan of the ground floor




AN

i ! ,
- 1 ¢ 2711 rjb’{* q 5”’*}‘!'5 ey exiice arfi l

2

£OTF 7 33 1 ¢
L= <her o e -
. j -!,"»-,-*..A- i,«tl‘,‘l» ~ ..M. PPN
| l\ A T ? ,
1 '
‘ T £ !
— HINH e
- , 8 S L v
PrIN . H I1 A k-,

At S

; [ ! LA BN S e po

| s bt :l Vo
A s , . et W ard . .

e wrow - F oelm Yo

Second & Third Floor



@»2 .
mE (£ ) vy WE

SN FRNC T L L

Ifax Message Rest Rep. Depuly
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Date : March 10, 1999

To: [rom : JICA Egypt Offhee
Mi Mr. Mahmoud Abdel Flulim
First Technical cooperation Division Tel : 20-2-574-8240

Fax : 0081~ 3-5352-5474 Fax : 5748243

Page (s): (including this ) 7

ATTENTION : Mr. Katsumata

TITL:

Answer of Questionnaire for CMRDI Project

MESSAGE: -

In reference to fax message dated ( 99.03.03 ) concerning the answer ol the
guestionnaire for the Project on Development of Metallurgical Tingincering
Technologics in the Arab Republic of Egypt, please find attuched the answer we
recieved form Central Metallurgical Research  and  Development  Institule

(CMRDI).

Best Regards
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Annex 4 The list of existing equipment in CMRDI of the fields related to the project proposal

No | Field Specificaiion Manufachure Manofecrure Provider Instailed Opation Mzintenance | Avatlabiliry
1 Country date
1 Casting Induction mehing medium frequency BRC Brown Boven Gearmany C 1983 A A A
furnace Roval Dutch
{ 100/ 120/350K g)
Inductotherm UNDP
2 Casting Induction melting niediwen frequency United nations C 1988 A A A
fernnace (10Kg) Dvelopment program Royal Duach
3 Casting Cupla melting fumace (ton/ hr) CMRDI Egvpt A 1992 B C c
4 Casting Electro-slag melting fumace (15K g/hy) Egupalum Egvpt 1993
b Molding 2 pairs of jol¢/ squeeze molding machines Russia Russia Royal Dutch [988 A C A
international
.6 - Molding 2 pairs of joles/ squeeze molding GEMCO son - motd Holland Royal Dutch 1988 A B A
| machines
7 Molding Maschinen- enfabrick Germany C 1988 A A A ¢
2 sand muxer(8 vhriKp) Gustav Eirich
8 Shell molding Dependable foundry TULATIO C 1995 C C A
Semi- automatiz shel! moid rmachipe{ 300 equipment Co. lnc. OREGON i
z pound sand tank & 15" 20" pattern size :
: piats) . i
9 = Shell meiding kependable foundry : TUALATIN C 1995 C C A
: Dependabis shell meld bonding press equipment Ca. Inc. OREGOX ‘

]
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No Field Specification Maneizchere Manufacture Provider Installed dawe Operarion Maimenance | Availability !
Country |
10 Invesiment Wax injector machine Mucller Phipps UsSA c 1995 C C C
casting intemational USA
11 Investment Fluidizing chamber = " C 1995 C C C
Casung

12 - Slurry mixers » = C 1995 C C C

12 - 4 mixers CMRDI Egqpt A 1995 C cC C

i4 Sand (esting Green compression sirength (G.F) George US.A C 1987 A A A

Fisher UNDP 1987

15 Sand testing Permeability - " b 1987 A A A

16 " Wet tensile strength - b " 1987 A A A

17 " Mixare (3Ke. 5Kg) . - . 1987 A A A

13 “ Speedy moisture tester " " " 1987 A A A

9 " Thermal expansion - " N 1987 A B A

20 . Scave analysis instament - - - 1987 A A A

21 - Sand testing furnace " " ° 1937 A A A P

22 " Drier - - . ; 1587 A A A =

23 - Green compression strength Sintokogio LTD. HICA B | 1987 A B A H

2Zs . Quaiiny conrol ; Chemical analvsis apparams 4- base fFe-Cu-AL-Np) ARL Sawiss A 1987 A A A

! i
s " Chemical analvsis anparans 3- base {Fe-Cu-A0 Specma Gerrnany A 1995 A A A i
! |
: i
G

[
[ 43
!

f



-9¢¢-

H

—

No Field Specification Manufacture i Manufacur ;. Provider ‘I [nsafled date Operation | Maintenance | Availability |
i ; i
e ! :
. Country
26 Quality controt Optical microscope PME Ohmpus | Japan A 1936 A A A
27 - Scanming Microscope (SEM Joel England A 1996 A A A
28 b Tribomerer for measuring the wear resistance of Holand (C} THO 1933 A A A
caslings ) £
29 Heat reatment Electrical resistance furnaces 2 © 15*2 mfup 1o Ezypualum Egvpt A 1999 A ‘ A C .
1100 C° Yo i
30 " Salt bath furnace (300800 C°) CMERDI Egypt A 1999 C A C
31 Metal casting CNC Lath machine two directions Profturn 4005 Holand {C)TNOC 1992 A B A
12 " CNC Milling Machine three direction X,Y.Z Hartford China (C) TNO 1992 B A
33 - Conventional lath machine lenigth Im (full (C)TNO 1992 A B A
automation )g
34 - Universal milling machine max_ diameter320 mm TOZ (C} TNO 1992 A B A
35 " Table athe T0Z (C)TNO . 1992 A A A
36 i Drilling machine drin bole fosm §-40mm Flon Germany {C) TNO 1992 A A A
37 " Mechanical saw miax. cut diameter 400 mm CM. Italy (C) TNO 1952 A A A
(SCORTEGAGNA)

!

UNDP = United Nations Development Program
=Tos CELAKOVICE
= Metais Research Institute

TOZ
TNO

production technologv and materials research
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List of Heat Treatment Equipment

Equipment, Source Heating Zone, W*H*D Heating Element, Remarks
i * oo m Type & Dimensions, mm
1- Muffle furnace, (Gallenkamp, 230X200X400 NiCr- heating wires ‘Operate
England), 41232 .
2- Muflle firmace, (Gallenkamp, 190X 130X350 NiCr- Heating wires Operate
England), 1952
3- Muffle furnace, (Lotus, Egypt), 160X 100X300 SiC-glowbars Netoperate
137e- 10mmX450mmX 3.25 ohm
4- Tempering furnace, (Birlec, $270X280 Heating wrres Operate
..... ). England, 4950
5- Salt bath with two crucibles, (@ 160&D270)X200 Electrical resistance Not operate
(Wild Barfield, £ngland ) 4975, tndes ameimbenamci
6- Three zoune furnace, (Birlec, $95X1200 SiC- glowbars Not operate
Lnslaed ), 1573 - 14mmX650mmX3.7 ohm
7- Chamber furnace, (Lindberg, 200X 150X 400 SiC- glowbars Not aperate
USA), rid 20mmX750mmX3.7 ohm Chamgad & Sapty Condiad wires
8- Chamber furnace, (Gallenkamp, 220X170X300 Super cantal wires _Dletoperate
Englacd) 1930 -
9- Box fumace, (Lindberg, USA), 140X170X300 TiC- glowbars Not operate
1975, : U-shape under /mr.{ntvnmnd—




7- Background and needs of technology transfer :

As mentioned before, this project aims at upgrading the facilities and
technical potential of CMRDI in order to be able to meet the anticipated
requirements of the newly privatized industries and newly borne join
venture companies in Egypt. Such industries require many scrvices and
technical support from national institutcs such as CMRDI as well as other
research institutes and universities. The newly establishcd SMLS pencrally
adapt new and modern technologies and its main targel is to become cxport
oriented. It has to be competent in the international market. 'Vhis will be
heavily dependant on research and development activities Lo improve the
quality, reduce the production costs, increase productivity, utilize local
materials and innovate new products, Taking as an example the automotive
industries in Egypt which is propagating fast, this industry heavily depend
on SMES to provide high quality spare parts, many of it are of general use
and necd to be produced according to the designated international standards
which requires good efforts for technical support in many areas such as die
casting particularly for aluminum alloys, metal cutling and shaping , heat
treatment and some parts have to be produced by powder mctaliurgy
techmique.  Other industries as well will have the same demands and
CMRDI s already receiving many requests for technology support in such
arcas. Regarding the die casting technology in Egypt, therc is now three
public sector companies which are using this technology since the sixties

and about 4 other private companies started to utilize this technolopy for

production of their own spare parts. However, the market is still very big
and is opened to accept many other quality products made by dic casting.
Therefore, it has become important for CMRDI to master such (cchnotogy
i order to support the industries,

Regarding laser technology, many SMES are now considering to ulilize this
technology for metal cutting, welding and surface hardening, Thercfore,
CMRDIL has started already to train the staff on laser technology aud is
conducting some research activities in these fields in cooperation with lascr
institute at Cairo University and some foreign institutions including Japan.
Same thing is applied on implementing CNC cutting technology.

Several compaunies in Egypt are conducting diffcrent heat treatiment regimes
according to their actual needs for their existing products. However, many
of these companies can not adapt its facilities for new products or conduet
several tests to obtain certain properties through the heat treatment miethods.
It is very often, that CMRDI recreves many orders to develop a scheme for
heat treatment on particular job or to improve the quality of some materials
by heat treatment. However, the existing facilities at CMRIDI are very
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moderate and many of it are on laboratory scale and can not mecet the
requircments needed to support the industries for the development of the
properties of industrial inaterials .

Reference to performance evaluation of the materials, it has been previously
stated that CMRDI should play such importaut role for SMES who can not
afford to have fatigue testing, creep testing stress corrosion cracking,
corrosion fatigue and other testing methods. Meanwhile, such facilitics are
very important for all research and development activities conducted by
CMRDI staff.

The items (1)C (5) (6) and (7) are not intentially declined in the latest
proposal, however, it was proposed that the existing mini project will cover
these items. However, CMRDI still requests JICA’s support in such
iimportant arcas.

8- Methodology for technology transfer is supposed to be through :-

1- Supporting CMRDI library wiih necessary books, journals and
technical reports in these respective fields.

2- Training CMRDI staff through Japanese experts at CMRIDI .

3- Training of staff in model companies in Japan.

4- On-the-job training in CMRDI and Egyptian companies.

5- Supporting CMRDI staff in helping Egyptian companics by solving
some industrial problems or developing new products or technique.

G- Providing necessary equipment and facilities at CMRDI |

9-  Regarding the priority of each field mentioned in item 7, it is very
difficult at present stage to distinguish one or another since they are all
very important to Egyptian industries and African countrics as well. Also,
CMRDI as an R & D institute should be ready to face any request and
solve encountered problems since it is the only national institute in the
field of metallurgy in Egypt and its main duty is to support Egypltian
industries. Therefore, it can be suggested to postpone the answer ou this
question until the JICA mission meets the staff at CMRDI and watch the
actual posstion of CMRDI in order to discuss such priority according to
the size of the project.
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Dale ; March 25, 1999

To: from : JHCA Egypt Oliee
M1 Mr. Mahimoud Abdel Habim
First Technical cooperation Division Tel : 20-2-574-8240)

Fax : OS] 3.5352-5474 Fax : 5748243

Page (s (including this ) 3

ATTENTION © My Kutsumaia
JUANP I

Answer of Questionnaire for CMRDI Project

MESSAGHE

In reference to your fax message dated (99, 030 17 ) concerning the
answer ol the questions No, 3 18 & 19 of the questionnaire for the Project on
Development of Metaljurgieal Fngincering Technologies in Egypt, please Tind
attached the answer of the questions No. 3 & 18 For the question No. 19, we
shall receive the sanswer afler the holiday of the greater feast in Dygypt ¢ 277 to

30" Mareh )

Best Regards
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i~ Relationship with other bi-lateral and multilateral aid agencies

- Technology transfer of Ductile Cast iron production at 8 foundryshops in
Egypt. ( 1983 - 1985).

- Establishment of expremental foundryshop at CMRDI
( 1986 - 1990) '

- Sponsership program for training of Sudanese engineers on foundry
technology ( 1986 - 1987 )

- Establishment of metal cutting workshop at CMRDI
(1993-1994)

- Establishment of Tribology Lab at CMRDI ( 1984).

All cooperation with US aid was done through scientific research projects done
by CMRDI staff and financed by American side. These projects are :

- Activation of bentonite .

- Production of Phosphoric acid .

~ Local raduction of water treatment chemicals .
- Production of Ti0; from elmenite Ore .

- Production of Alumaina for Aluminium industries
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18 — Egyptian Countreparts :

Name Sex Age Speciality qualification
Dr. Abdul Monen M 45 Laser Tech. Dr. Eng.
El Batahgi
r. Mohamad M 42 Heat Treatmemnt  Dr. Ling,
Abdul Rahman
i, Mohamad Hanafi M 40 Sheet Metal Dr. Eng.
Forming

Mr. Mobamad Ramadan M 31 Casting Technology Fng.
Mr. Khaled Hafez M 31 Mat.Characturization  Msc.
Mr. Hamed Abdel Alim M 31 Mat. Characturization  Msc
iir. Nader El Buguri M 30 Precision Casting Mse.
Ar. Hassan Ahmed M 30 Metal Shaping Mse.
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No. of trainees

Mineral Processing 12
Pyrometallurgical Processes for Extraction of Non- 4
Ferrous Metal
Principles. of Metallography 4
Non - Destructive Testing Techniques 34
Heat Treatment Technology of Metals and Alloys 28
Metal Working and Mechanical Testing 5
Welding Technology and Welding Metallurgy 57
Metallurgy of Cast Iron 5
Steel Casting -
Recycling of Industrial Wastes 16
Steel Alloys 25
Steel making and Ferroalloys Production -
Metal Cutting Technology 40
Ore Evaluation Using Different Physical Tools and 20
Methods
Principles of Hydro- and Electrometallurgy 15
Casting Design of Iron and Steel Castings. -
Continuous Casting of Carbon Steel -
Roll Pass Design 2
Sintering 15
Welding of Carbon Steel 4
Total 296
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List of organizations of the Trainees

1- Egypt Electric Power Authority

a) Mid-Delta Electric Power Zone
b) South Upper Egypt Electric Power Zone.

¢) South Cairo “ “  Station.
d) NOI’th 14 {3 41 @
e) West 19 11 13 [£9

f) Shoubra Elkhima “ “ ¢

2- Abu Qir Fertilizers and Chemical Industries Co.
3- ElNasr ¢ “ “ “ Co.
4- El Nasr Coke and Base Chemicals Co.

5- El Nasr Petroleum Co.

6- Assiut “ “.

7- Alexandria National Iron and Steel Co.

8- Egyptian Refractory Co.

9- Arab organization for Industrial is station .

10-

11-

General Organization for Import and Export Control.

Portsaid Engineering CO.
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Activities in Automobile Feeding Industries

Local/impo | Total Capital in | No. of No. of Activities | No.
rt price assets Million Labors Companies
LE
+30 % 41.8 49.5 2478 12 Pressed 1
Sheets
1.5 28.5 1715 10 Supports, |2
Other
metallic
parts
1.6 237 4 Fiber glass | 3
43.1 46.4 2131 8 Tires 4
+20 % 24.5 5661 5 Radiators 5
1.2 577 5 Exhaust 6
tubes
4 160 2 Cables, 7
Hand
brake,
Fuel,
Bonnet
312.2 20.07 866 7 Stickers, 8
Trade
marks
+20 % 83.8 32.9 1844 6 Glass 9
' 11.8 20.3 700 10 Filters 10
+10 % 0 267 2 Harness 11
445.4 52.5 3515 4 Electric 12
cables
0.03 1 220 2 Impact 13
absorber
Equal 3.1 257 5 Plastic 14
parts
23.05 525 8 Brake 15
discs
3.5 66 2 Front 16
lamps
1.2 3.1 317 5 Rear lamps | 17
+30 % 6 41 3 Air 18
condition
2.2 50 2 Metallic 19
wheels
984 1 Shock 20
absorber
+30 % 2 2.9 210 3 Radio 21
cassette
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FILTERS
NO Name of Company Site Tel - Fax
1 |Islamic Co. for Feeding Industries [10th of Ramadan City- |Tel:015-362254
(Fedeco) industrial Area B2 363180

Fax:015-363354

Bear Filter Egypt

2 Mit Halfa:Kalyoub Tel:202-2157832
Fax:202-2154847
3 |International Company for Office:258 Shoubra St (Tel:2035589
Engineering Industrials. Cairo Egypt Fax:202-2035589
(FILTRAC)
4 |AUTOMOTIVE FILTERS IND Co. 10th of Ramadan City- {Tel:015-362130
(Afico Filters) industrial Area B2 362150
Fax:015-362251
5 |The Arab Co. Manufacturing of Borg E1 Arab EL Gadeda |{Tel:203-4937241
Filters (FAC) City-Alexandria Parc Fax:203-4937941
1-B2-No 6 2nd
Industrial Zone
EXHAUST SYSTEM
NO Name of Company Site Tel - Fax
1 |Engineering Company For Exhaust 6th October City 2nd Tel:011-331091
Systems Industrial Zone 011-330657
Fax:011-330793
2 |EL ETIHADIA 391 El1 Hourria Road- Tel:03-4948884
Moustafa Kamel Alex. 491-2666
Fax:03-4918960
3 |Alex Co. For Metal Products El Nozha-Alex. Tel:03-4208493
4208492
Fax:03-4203166
4 {Engineering Co. for Exhaust Systems|134 Gesr-El-Bahr Tel:5561465
"Elzakaziki" Str.Shoubra
VEHICLES GLASS
(Windshield - Backlight - Windows)
NO Name of Company Site Tel - Fax
1 |10th Of Ramadan Factory For Glass 10th Of Ramadan City Tel:015-410003,
Products (Dr. Griech) Block 24/3 Industrial 4,5,6
Zone A-1 Fax:015-410001
2 |Glass Manufacturing Group El Khanka-Kalyoub Tel:02-698224
Egypt 3400107
Fax:02-4698543
3 |Sicro Misr Co. bbbassia-Cairo Tel:02-4830151
4834199
Fax:02-4834199
4 |Aman for Vehicles Glass 6th October City 2nd Tel:011/2401406
Industrial Zone Land Fax:011/2401486
No.47
5 [Hemco for vehicles Glass Cario-Alex Road Tel:2156577
Kalyoub-Egypt Fax:2157540
6 |Refatkom For Vehicles Glass Smoha-Alex. Tel:03-4202074
Fax:03-4200225
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Seats & Trimmings
NO Name of Company Site Tel - Fax
1 [Aliaa Factory For Car Trimming 20 A.El1 wahab st. from |Tel:2978937
makram ebieed Cairo Fax:2735482
2 |Mabica 37 El1 Ahrar St. Tel:3615053
Mohandesin-Cairo Fax:3615053
3 |Vehicle Components Industries 4th industrial Zone Tel:5702711
(V.C.I) Sadai city Fax:5700505
4 |Taki Vita Co. El Fordos St From Tel:2822222
Ahmed Saied Abassia
5 |Technopol Egypt 10th of Ramadan City Tel:015-410502
A-1, P.O. 212 Fax:410500
6 |Development Projects Co. S.A.E. Km 17, Maadi-Katameya |Tel:5172101
{DPCO) Way Fax:5172101
BATTERIES
NO Name of Company Site Tel - Fax
1 |National Plastics Co. Elomrania-El Sharkia- Tel:20-2-727601
Giza Fax:20-2919494
2 |Egyptian Plast And Electric Victoria-Alex Tel:03-5349531
Manufacture Co. "VARTA MASR" Fax:03-5340889
3 |General Co. For Batteries Dar El1 Salam Cairo Tel:02-3447675
3912421
4 |Chloride Egypt Co. Kilometer 28 Cairo- Tel:02-5727100,
Alex. Desert Road 5688655
Industrial Zone, Abu Fax:02-3831709
Rawash-Giza
TYRES
NO Name of Company Site Tel -~ Fax
1 {Transport & Engineering Co. 38 Smouha St alex. Tel:03-4204277
"Trenco" Fax:03-4214538
2 |Alex For Tyres Co. El Ammeria E1 Nahda Tel:03-4482473
Alex. 4482474
Fax:03-4482475
HARNESS
NO Name of Company Site Tel - Fax
1 |Egyptian international cable 6th of october city Tel:02-2907509
harness Co. (cofaram) zone 3, Block 233 {3 lines)
2 |Industrial Development of 6th October City Tel:011-332461

Automotive Components Co. (idaco)

industrial Area

Fax:011-332460

-248-




Sheet Metal Works

(Fuel Tanks, Torsion Bars, Seat Adjusters,

Wipper Arms, Brackets, Hood Lock, ...)
NO Name of Company Site Tel - Fax
1 |Industrial Control Co. Port Said St-Cairo Tel:820692
2826377

A.0.I Air Craft Factory

K 24 Cairo Alex
Agricultural Road

Tel-Fax:782408

3 |Abou Yourself Engineering Office Dar El Salam-Cairo Tel-Fax:3934699
4 |Franke Sami Co. Almaza-Cairo Tel:4187757
Fax:4187756
5 {Helwan Factory For Vehicle 6th October City lst Tel:011-330370.
Prepration industrial Zone Fax:011-335046
6 |Hisbenic Egyptian_ Co. El America Tel:03-971099
7 |Ind. Engineering Co. Sadat City Tel:049-200033

040-3401059

El usor Factory For Metals

El Ameria

Tel:03-4498118

9 {Inter. Co. For. Developed Industry |6th of October City Tel:011-335092
S.A.E. 011-335093
10 |United Co. For Light Industries 6th of October City Tel:011-3367706

(Pilco)

11

Egyptian Co. For Light Industries

(Misriat)

6th of October City

Tel:011-331772
Fax:011-330688

PEDALS

NO

Name of Company

Site

Tel - Fax

Helwan Factory For Vehcile
Prepration

6th October City lst

industrial Zone

Tel:011-330370
Fax:011-335046

Rubber Components

Fuel, Water & Pressure Hoses -

Profiles and others

NO Name of Company Site Tel - Fax
1 |Egyptian-French Rubber Manufacture |[Tanta-Gharbia Tel:040-3492117-
Co. (Sifica) 344824

Fax:040-344877

2 |El-Kady Co., for industries & Industrial Zone K 18 Tel:2979063
Commerce Cairo-Ismallia Road Fax:2979363
3 |[Marso For Chemicals 10th of Ramadan. 1A. Tel:015-490276

Block 34/3 015-410503
Fax:02-4261554
4 {hlex. Co. For Rubber, Plastic & El Baklia Tel:05-690932

Metal Production

El Mansoura
El Dakahlia
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Coil & leaf Spring

NO Name of Company Site Tel - Fax
1 |Springs & Transport Needs Al America-cairo Tel:2579635
Manufacturing Co. Fax:2560485
2 |Central Spring Co. 8 Shambileon st Cairo |Tel:5754863
Rear Combination Lamps & Assortments
NO Name of Company Site Tel - Fax
1 [Auto Lamp Egypt 19 Damascuss ST. Roxy |Tel:4555966
Factory:10 th of 2586722
Ramadn B3-120 Fax:2565554
2 |[Engineering Industrial Co. For First Industrial Zone |[Tel:049-600033
Industries Sadat City Fax:049-600534
3 |akl Factories El Mansoura Tel:050,/328118
Taksim Ibn Batouta Fax:050/327000
4 |International Co. For Complementary|l10th of Ramadan Tel:015-364245
Industries
BRAKELINING & PADS & CLUTCHLINING
NO Name of Company Site Tel - Fax
1 |Misr Brake Co. 10th of Ramadan Tel:362682
Fax:260379
2 |United for Fabrication & 6th of october. City Tel:011-330519
Development Co. 2nd Industrial Zone Fax:011-330549
3 |Springs & transport needs Elameria-Cairo Tel:2579635
Manufacturing Co. Fax:2560485
Horns
NO Name of Company Site Tel - Fax
1 |International Group for 6 October city Tel:335841-
industrializatiocon industrial zone 3, 335840
No 230 Fax:335842
2 JIAMCO 77 Ramsis St. Cairo Tel: 760142
Fax:779967
Wheel Discs
NO Name of Company Site Tel - Fax
1 {Helwan Factory For Engineering Ain Helwan-Cairo Tel:5552384
Industries (99 Military Factory) Fax:782668
2 {Motors & Die casting Co. (S.A.F) 24, 46 Safa St. Tanta. |Tel:040/350404
Egypt Fax:040/348949
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Hand Brake,

Cluth and Fuel Cables

NO Name of Company Site Tel - Fax
1 |Engineering Co. For Sadat City First Tel:042-600023
Industrialzation Industrial Zone Fax:049-600534
SPARK PLUG
NO Name of Company Site Tel - Fax
1 |The Egyptian Co. For Mechanical, Mostorod Tel:2202883
Precision Ind. (Sabi) Kalyoubia 2202755
Fax:2200559
PATINTS & COATINGS
NO Name of Company Site Tel - FPax
1 |E1 ganumal Co. for Paints & Paints 8 Chemicals Tel:011-330480
Chemicals industries. Industries Co Pax:011-330737
CASTING, FORGINGS
NO Name of Company Site Tel - Fax
1 JHelwan For Casting Co. Helwan-Cairo
(9 military Factory)
2 {E1 Nasr Co., For Forgings Helwan-Cairo Tel-Fax:790798
3 |Amreya Metal Co. k21-Alex.-Cairo Road Tel:03-4481250
Amereya- Fax:03-4482101
Shock Absorbers
NO Name of Company Site Tel - Fax
1 |Helwan Factory For Engineering Ain Helwan-Cairo Tel: 5552384
Industries (99 Military Factory) Fax:782668
GASKETS
NO Name of Company Site Tel - Fax
1 [Mido Factory for Gaskets Elattareen Tel:03-4937464
Alexandria
2 |El-Deek Factory For Gaskets El Borsa Str Tel:5754922
El Tawfikia-Cairo
3 |Essam Moustafa E1 Sharkawy Co Nabil El Wakad St Tel:2979065

Mansheyet Naser Cairo.

-251-




Radiators

NO Name of Company Site Tel - Fax
1 {Termer Radiator Cores Manufacturing|Mostorod Shoubra Tel:02-3418618
& Trading Co. El Kheima Fax:02-3418618
2 |Maadi Co. For Engineering Kornish El Nile-Cairo [Tel:02-3501855
Industries
(54 Military Factory)
3 |Egyptian Co. For Auto RefrigerationjIndustrial Zone Three |[Tel:3039384
6th October City Fax:3445237
Radio Cassette
NO Name of Company Site Tel - Fax
1 iEgyptian electric and electronic 10th of Ramadan Part Tel-Fax:3497851
compound (E.E,.E.C) 13/a1 3787588
2 |International Co. for electronic Sadat City 3th Zone Tel:3914658
devices part 5/1/B 3609611
Fax:3907181
3 |Engineering Industrial Co. (E.I.C) [|10th of Ramadan city-
industrial zone A/1
AIR CONDITIONS
NO Name of Company Site Tel - Fax
1 [Egyptian German Air Treatment Co. 6th of Octoer Tel:3451000
(Egat) 62 Lcbanon Street Fax:3468014
Dokky Cairo
2 |Power Egypt Corporation 179 El Orouba St. Tel:2667372
Heliopolis Cairo 2607665
Fax:2667661
3 [E1 Fotouh For Industrial 4 El Marwa St. Roxy Tel:4550637
Development (Auto cool) Fax:2577112
4 |Egyptian Company For Auto Industrial Zone Three [Tel:3039384
6th October City Fax:3445237
FPire Extinguisher
NO Name of Company Site Tel - Fax
1 |Bavaria Egypt Co. El Salam city-Cairo Tel:5918043
Fax:15913762
Molding & Dccorative Accessories
NO Name of Company Site Tel - Fax
1 |Profile Mac Egypt Co. 10 of Ramadan City Tel:5758050
: Fax:768093
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