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1.
(1)

(ii)

(iii)

INTRODUCTIGH

This report deals with the activities of Frede-
rick Roper UNIDO Zousultant for establishing la-
boratory facilities in the area of mechanical
engineering. I*% covers the period ef his ag -
signment to the Industrisl Testing, Research

and Developrment Centre (I T R D C) between Ath
November 1980 ané 20th Jdaznuary 1981.

The Expert was essigned to the Project SYR/77/994
by Letter of Appointe.nt Post DP/SYR/77/004/11-
17/1/31.3,J datel 6th November 1980 with th: Jcb
Description as shown on Page 3.

The Expert s mission was frowm 3rd November 1480
to 2nd February 19&1 durirng which time he was at
vhe duty stetion, Damascus, S & R, frou 8th No-

vember to 20th Jznuzry.

.....
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Post title

Duration

Date re-
ouired
Duty Station:

Duties
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JOB_DESCRIPTION

16 June 1980
DP/SYR/77/004/11-17/1/31.%.J

:Coansultant for establishing engineering labo-

ratory fzacilities in the area of mechanical
engineering, with specizl emphasis on identi-
fication, selection and layout of facilities
for non-destructive testing, strength of ma-
terisls and metallographic studies.

:Three months

:Septeuber 1980

Damascus, with possible travel within the country.

:The consultant will be 3 member of s profes-

sional team of international experts assigned

to the Industrial Research and Development Cen-
tre and will work under the leadership 5f the
Project Manager and in close co-operation with
the apprnpriate local specialists. He will as-
sist in crezting fucilities required to make the
Centre cepable of dealing with present and fu-
ture tests which may have to be carried out in
the area of mechanical engineering with specisl
reference to non-destructive testing, welding,
strength of materials and metallography, &= re-
levant to Syrizn industrial development. He will
iu particuler:

1, Study the present end future needs of the
Centre in the area of mechanical engineering
as relevent tc Syrien industrizl development
in this sector,

2. advise which existing facilities sbouid be
used z2nd to what extent for tests iu the
area of mechanical engine~ring,

3. 1list the nature and tyve of new facilities
needed and give technical spezilfications for
purposes of ecaquipmen’s selection;

4. work out a lzyout for facilities with refer-
ence to new plans fcr the engineering block
of laboratorizs aand provide detailed guijidance
for installation and operation of equipment.

5. advise what facilities exist and should be
built up at industry or plant level.

The expert will also be expected tc prepare a
final report, sctting out the findings of his
mission 2nd his recommendations to the Govern-
unent on further =ction which might be taken




Qualifications:

Language :

Qualified mechaniczl engineer with
considerable experience in the es--
tablishuent of laboratory facilities
and with specialized knowledlge in
selecting equipment for mechenical
engineering ~nd layout of labor=tory
facilities.

English. ‘rabic zn ssset.
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The Besic Testing Reguirements of Syrian Industry
in the Area of lechanical Engineering Laboratories

These are:

(i) Routine Tests

Tenslle, compression, tending, impact,
shear and hardness tests on materials and
welded Joints.

Proof tests and Bursting tests on small
(unfired) pressure vessels such as do-
mestic and commercial gas bottles.

(i1) Non-Routine Tests

X-ray and Ultrasonic tests on welds and
castings.

Magnetic-particle and Dye-check examination
for cracks snd flaws in ferrous and non-
ferrous items.

Equipment required by ITRDC to meet the basic
testing needés of lndustry

With exception of the apparetus required for hydrau-
lic tests on pressure vessels, the basic items of
equipment instzlled in the existing laboratories are
adequate for conducting all of the tests prescribdbed
in para 2 above. Appendix 1 of this report lists
these besic items.

Appendix 2, A and B lists ADDITIONAL items of equip-
ment in terms of brief specifications, source of
supply, and the purpose for which they are %o be
used.

A shows the equipuent recommended to improve the
existing LABORATORY focilities at ITRDC.

B lists “he equipment recommended to EXTEND ITRDC s
testing scrvices into the Industriezl rield.
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Proposed (ievw) Block of Encineering Laboratories

(i) The Mechanical Section will be provided with
laboratories and officé covering a total area
of 750 sc. metars locat:d at the ilorth end of
a new engineerinz block to be built on the
existing (ITRDC) grounds.

A Mechanical-testing leboratory, pressure-
testing leboratory, Isotope storage and X-Ray
laboratories, dzrk room and observation room,
together with a store and two offices will be
accormodated on the ground floor. A i[on-
Destructive tecsting laboratory, three lebora-
tories for the heat treatwent, preparation and
microscopic exarination of specimens, two offi-
ces and 2 W C is to be housed on the first floor.

A general outline of the new mechanical labo-
ratories and recommandations for the installa-
tion znd layout c¢f en~uipnient are shown in Ap-
pendix 3.

Testing Facilities existing at Industry or Plent Level
(Pef. Job Description requircmernt o)

Lt full ossessment of the situstion regerding Induse
try's testing facilities was beyond the capacity of
the Expert with such a limited time at his disposals
However, information obtained at the Centre indicated
that the heavier irdustries (scteel plant, o0il refinery, |
cement plant, etc.) and 2lso some ott»r Governm:nt De-

partnents such as Syriar Airvays and the linistry of :
Roads, have enuipnient and ewpertise to cater for Jheir

day-to-day testing renuirer~ ts. Equipment enmployed

in Metallurgy, Radiography 2d other ion-destriactive

testing procedures is the nmost common in these areas.

During one of the Expert's visits to Adra, the Metal
Construction Company's Technic2l lManeger expressed
strong views that testing and certification -
particularly of finished products such as preesurec-
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vessels—- should be carried out by an independent

agency (viz ITRDC) in collaboration with some

Governmeat Authority (e.g. an Inspectorate of Boi-
lers) which does not exist at present. The Expert

agrees entirely with these views.

Other Activities - Difficulties, Conclusions, Re-

connendations

(1)

Difficulties

Although the Expert has enjoyed 2 great deal
of work satisfaction during the time of his
Syrian assignment, several difficulties have
been encountered, nost of them minor ones -
all of them cozpounded by the limited time
(2-1/2 months) at his disposal.

The greatest difficulty arose from differ-
ences of cpinion about the work plan pre-
scribed by UKNIDO, and the needs of the Cen-
tre as expressed by the counterparts.

According to 2.1 (Infrastructural Develop-
nent) of the First Tripartite Review p. 24
and the Approved Project Work Plan Item Ho.
13, (and the Job Description) the task of the
Expert was to assist "To Estabtlish ILaboreto-
ries covering Engineering Activities in the
Mechanical Section'".

Requests from thr cunterparts were concerned
almnst entirely w.-r~ the transfer of technisal
know-how.
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As a nerber of a UKIDO Tean, the Expert agrees with
the first evaluation. As an Engineer who remembers

past experiences, he sympathises with the second

Other Activities

Whilst gathering information on the equipment re-
quirements and layout of the new laboratories, the
Expert maintained a close working relationship with
menbers of the Mechanical staff. During the time of
his assignment he - in collaboration with his working
colleagues - designed, made and calibrated load -
cells and the strain link shown in the Appendix of
this report, and z2lso held a colloquiur on the The~
ory and Applicetion of Strain Gauges for members of
ITRDC staff. To conclude this exercise in industrial
technology, a denonstration of its efficacy was made
at a local steel factory by neasuring the stress in
the leef-spring of 2 carrier when it was placed

under loed.

The transfer of information on strain gauge tech-
nique was chosen by the Expert for several reasons:-
its wide applicetion in the industrial field; its
emphasis on the need for industrially -~ developing
societies to bridge the gap between science, theory
and industrial application, and - probably nost
important - thet its practice would extend the Cen-
tre's services from the laboratories into the facto-
ries and field.

The primary objective ii ~11 these activities was
to lead the local staff -rards a point of profi-
ciency where they were caipable of carrying out the

work by themselves so that the role of the Expert
would be only a supportive one.
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Given prectice and encouragenreunt, ITRDC Engineers
now have the capacity to:
- HMeasure loads on metal presses in factories
- Determine stresses in structures (buildings,
bridges, etc., under construction)
- Velgh-batch concrete constituents
— Record weights of scrap metal oz = truck
entering a steel nill
- Test finished conponentsz in a force franme

etc., etc.

Informal talks on technical subjects vere held with
menbers of staff in their offices. Although quite
superficial in character, they touched con subjects
ranging fror the compilation of test reports and pre~
sentation of test results to the constituznts of nma-~-
terials 2zd their behaviour urnder lozd.

The purpose of these t2lks wers two-~fold. To feni-

liarize the staff vith technic=l terme 224 philosophies,
and to encourage the staff to sre=zx Englicsh

At the tirme of writing, plens r=zve bzen initiated to
test and report orf welded joints mzde b e
welders at the Centre. This «+ill be dore in accor-

(iii) Conclusions

Considering the many diffic.. ~=s encounszred in the
industrially-developing commraity, the lzchznical Sec-—
tion* has mace conmendable prorress. Frezent indica~
tions are that its rate of development depends mainly
uporn: -~

"* Only the Mechanical Section lies within the Expert's
Terms of Reference.
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The rate at which agualily control procedures
are adopied as routine by Industry (The de-
nand for technical services depends almost
entirely upon this).

The rate at vhich 'he Section prepares to neet
these demands of the future (which preparction -
quite epart from the provision of buildings =and
equipment - depends strongly upon the efficacy
of an intensive treining programne).

Apart from nminor accessorics and those iters listed
in Appendix 2, thte equipment nov held in the leerani-
cal Section appears to be sdeacunte to meet routine

testing requirenents over the next tvo or three yenrs
(If the demand for a nen-routine test 2rises, speciel

equiprent would, of coursc be resuired).

fore transport is reaquir~d 4o enable cxpertcs nud coun-

torparts to visit (and wery at) factorics.

(iv)Reconmendatinng

That the Expert and Fellowship Cnmponent of the Froject
be incrcesed.

That, for the duration of the Project, more enprasis
be mlaced upon the "grass-roots" aspect of trainiag as

illustrated in this repor..
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APPEWDIX I

MECHLNICAL-TESTLIG LABORATORY

Universal (Hydraulic) Test Machine - 100 T
Universal Test liachine (THSTROLI) - 1C T
lrpoct (I70D and CHARPY) Testing
Machine 'AVERY' - 17 and 30

Hardness Testing lMuchine, Brinell
Hardness Testiur Machine, Vickers,

Rockwell and Brinell
(Universal lMachines =2re gradunted in Metric unkts, |

A11 nachines vere supplied with basic accessories

NOI~DESTRUCTIVE TESTIHG LAEORATORIES

~Rzy 2chine with facilities for
Development and Inspectioun of Filnm

Ultrasonic Testing Unit

Ultrasonic Thickness Measuring Apparatus
Magnetic Particle Testing Apporatus

Dye-cteck Eauiprent

METALLOGRAPHY LABORATORIES

Mot2llurgicel lMicroscepe M.T.2 cooolesc with
Protogrephic apparatus

Polishing mackines

Grindine nachines

Electrsiytic Folishing ond wi-2.p ‘pparatus
Speciren Mounting Tress

Heat Treatrmont Purance.
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A. Additionnl Enuiprent Recommended for Mechanical L

" Taboratories -
Specification Source Purpose ]
Pressure Vessell Wolpert For conducting sta-
Tester tic a2nd dynamic in-
- ternal tests on do-
Amsler BP 717 Schaffhausen mestic and comoner-

cial (unfired) pres-
sure vessels, e.g.
gas cylinders

Force Frame

To be fabri:ated at ITRDC
fron working drawings

provided by the Department
of Industrial & Scientific
Research, Hew Tezland.

(trese drawvings will be
forvarded to ITRDC, via
Vienna, by the Expert
when he returns to ilew
7ealand).

For testing conpo-
nents and finished
products which can-
not be accormnodated
in a test nmachine.

Hydraulic Pump

Hand operated,
high pressure.
Cormplete with
fittings to

operate one

5000 kg hydrau-~
lic Jjack.

Portable Conm-
pressor

complete with
all fittings
to operate TWO
10,000 kg hy-
draulic Jjacks
in series

Hydraulic Jacks

Double Acting
(for tensile &
compressive
loading).

10,000 kg 2 OF}
5,000 kg 1 OFf

* Bleckha®k Ltd.
U.K. and CAIADL 7

*Sinilar equipment was re-
quested from UNIDO for
CESME {DP/CHI1/69/539 in
Hoverber 1973%. Please
refer to records of
Purchesing & Contractiag
Services, Vicnna

For use with Force
Frane.
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B. Additional Enulpment Reconmended to extend the activities
of the Centre into the Tndustrial Field

Specification Scurce Purpose
Static Strain Kyowa Ltd. To facilitate the practice
Indicator 3-8,Toronomon} of strain gauge techninques
2-Chone, in order to:-
. Minato-Ku : .
Model SM-60D ’ lleasure Residual Stress in
Tokyo,Japan pressure vessels.
Switching 2nd Weigh-batch concrete con-
Balancing Box ctituents
SS-12R - °
Welgh scrap metal entering
a steel mill.
g?g%% Tester Heasure forces acting on
== buildings,bridges and struc-
tures during their con-
struction.
Conduct proof tests on
chains, hooks,etc.
Measure forces applied to
conponents in the Force
Yranme.
Zalibrate Sheet metal pres-
ses for Industry.
etec., etc,
Strain Gouges Kyowa Ltd. For strain gauge work.
Japan

KFC-5-C1-11
20 Pkts of 10

gauges

KFC-2-Dé~11

2 Pkts of 10
gauges

KC-70~-2~1]

(for concrete)

5 Prts
gauges

of 10

Strein Gauge
Cement

PC -~ 12
Six 30g bot-
tles
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Specification Source

Purpose

Strain Gauge Kyowa Ltd.

Terminals

T-F1l3 40 sheets of
5 pieces
T-P4 10 pileces

T-F17 20 sheets
of 5 pleces

T-F6 20 pieces

Moisture Froofer

Type C-2

Microcrystalline
Viex

Two S500g Cans

For strain gauge
work

LOTE:

(€3]

ome Kyowa enuipment is alreed: »eld by ITRDC and for

the sake of cempatibility it ir =3visable to purchase

the foregoine items from the

San€e gource.
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General

(1)

(ii)*
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APPENLTY 3 .

CF_THE i1EM MECHANICAL LABOPATORIES

[Hecomnendations

Environment

Ample facilities should be provided for the cstorage
of accessories in all the laboratories. Bench type
cupboards (some of them glass-fronted) should be lo-

cated along the walls behini each test machine.

A number (say 12) of hardwood tables for use any-
vhere in the Mechanical Laboratories would be useful:
These tables could be sbout 200 cm long, 100 cm wide
and 100 cm high, of very solid construction (top about
0 cm thick, legs 10 cm square) and varniched. Labo-

ratory stools are also needed.

Wall racks should be located close to the mechanicel
testing laboratory entrance %o accommodate incoming

and cutgoing test items.

Generel Services (Electricity, ¥Wztoer, Drzinare and
Compressed Air)

3-phase A C 220/380, 50 cps powzr is renquired for all
the Mechanical Laboratories ewcept the Lark Room, Mi-
croscope and Specimen Preparation Rooms ard the Iso-

tope storage laboratory wvhere onl- single-phase power

is needed

Water supply and drain-ze .- requirad for the Pressur--
Vescel-Test Room and *": Dar: Joorm: +Hhey will also be
needed irn the Heat-Trooim- -5, 3pecimen Freparation and
son-Destrictive Testine l-bor.tories. '
A compressed eir line wcul” Le useful for removing

looge scale from the jaws ol the 1007 test machine.

* Pover points and other services are marked on the ITRDC

mas

wit

ter plan. Additional points . 2ve been provided to meet
h future requirements.
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Installation 2r? storage of machines_and_equipment
[ 24

Concrete foundations, cimilar to those installed in
the present mechanical testing laboratories, are ne-

cessary for the 100T machine and the Impact machine.
Although not essent.al, socme consideration could be
given to the stability assured by concrete foundations
for the Instron machine, the two iardness machines

and the Metallurgical microscope. 1io special arrvenge-
ments need be made for the Pressure-Vessel-Tester.

To facilitate the installation of the 100T machine,

a hand-operated chain Plock (purchased locally) could
be bolted to the roof beam immediately abové the
foundation of this test machine. The chain block
would later assist in the hzandling of heavy items
(e.g. lifting gear) on test.

Storege facilities for tive Isotopes 1s shown

o h

iocmcti
on the ground floor plan attached Thisg storage com-

prises 3 round holeg 60 cm diameter and 60 cm deep set
into the high density (150 1bs/cu.ft.) concrete floor.
The holes are provided witr 10 cm thick steel-
reinforced-concrete lids. %ren hcused in their lead-
lined transport buckets, icofores ur to 20 curiles
would be adequately shielded il they were placed in
these holes. However, the ILxpert DOES ..0T RECOIMIELD
the acnquisition of radioactive isotopss until, or
unless, their need is demonstrated.

SHIELDING WILL BE REQUL<LD -t the ceilings above both
the Isotope 2nd the ¥-: » labcretoriez. This could
be achieved either by . o .'i. g a ceiling (concrete)
thickness comparable tc¢ tiot of the wells surrounding

the laboratories, or by .r 1 ~heating.

A general outline of the [lechanical L2boratories with
machine foundations drawn to scale is attached to this
Appendix. A suitable layout of test machines is shown
for the liechanical-Testinp~Laboratory. Equipment would
be located as required in the other laboratories.
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