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1. Introduction, Objective of the Mission

Since Argentina has decided to enter ia an o¥n nuclear energy
progranm - under the pa.ronage of the Comisibr Kacinnal de Energia
AtSmica (CIEA) - with initial foreign technclogical assistance, out
alming towards final seifsuffiency, the necessity of quality control
of nuclear plant components has become apparent.

Quality control in general implies metrology, in particular
dimensioral control as well as material testing. Nomn-destructive
testing as a tool of material testing plays an important role in
quality conrol not only in nuclear plants but also in industry.
Developzment, study and application of the methods of nom-destructive
testing are under the responsibility 0f the Instituto Nacional de
Ensayos YNo Dustructivos (INEND) attached to the Centro Atbmico
Constituyentess in Buenos Aires.

The United Nations Development Program ARG/71/5%7 is assisting
the INELD in establishing a National Institut for non-destructive
testing and quality control.

The objective of the experts mission in the narrow sense of the
job description was "Dimensional Control of Advanced letrology" within
the activities of the non-~destructive testing imstitute. Actually it
was 2xtended to quality control in general. .

2. ltinerary

The aominal duration of the micsionwas one month.Various insti-
tutes and industrial plants in Buenos Aires, Mendoza, Rorario and
La Plata as listed below were visitecd Jduring the period from Septem-
ber 3 throuzh September 28, 1979.

3.9. Arrival in Ezeiza airport Buenos Aires

4.9, Briefing in the UNIDLC office in Zuenos Aires
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Se = 14.9. 2.1 Centro Atdmico Comstituyentes
Visit of the laboratories ~f INEND
Discussions with the director Eung. Espejo and the
project manager bkr. Beswick as well as with members
of the staff on the technologies of non~destructive
testing, in particular on metrological problems in
these technologies and iz nucliear plants
Visit of the metrological laboratory and workshops
of the combustibel elements division
Discussion on dimensional control of fuel elements
2.2 Instituto lacional de Tecnologia Industrial (INTI)
Discussions with the director Professor Steinmberg
‘ and members of the staff on the collaboration of the
IRTI with the INESD on the field of metrology
Visit of the non-destructive testing departiment of
the INTI
Discussions with the head of this department, zng.
Kugel on relations tetween non-destructive testiing
and metrology
2.7 Centro Atérico Ezeiza
Visit cf the zircalloy tute factory and of the rateri-
al testing lavoratory X
Discussions on dimensional control in connection
with the production of nuclear plent conponents
17. - 19,9, 2.4 Vigit of the »nlants and laboratories of tre
‘ "Indusirias fetalurgicas Pescarmona'" (IMPSA)
in Mendoza
Discussions on dimensional control of big industrial
parts and machines
2.5 Technolorical University of Mendoza
Lecture on the anplicztion of tne present meter
definition to industrial metrology (see annex 1)
20. - 21.9 2.5 Visit of the ULIIO vroject "Assistencia Tecnologica
para el Mejoramiento y Decarrollo de la Pequena ¥y
Mediara industria'in Roraric




SERVICO PUBLICO FECERAL ' ) (3

Discussions on the metrological assistance of irndustry
and on the implementation of a matrological laboratory
Visit of the metrological laboratory

2.6 Engineering Faculty of the FHational University of
Mendoza
Visit of the metrological laboratory

2.7 Fabrica Militar in Rosario

Visit of the metrological laboratory

2.8 Glauco A. Vazquez, Establecimento Metalurgico in
Rosario
Visit of the plaants
Discussions on dimensional control of patterns and
dies A

24. - 25.9 2.9 Industrias i.etalurgicas Pescarmona (IMPSA) in Mendoza

Second visit
Assistance in mackine control
Exanination of a laser interferometer in collaboration
with metrologists of thne IRTI
Continuation of the discussions on dimensioral control

26.9. INEND
Continuations of discussions
27.9. . 2.104stillero Rio Santiago in La Plata (AFKE)

Visit of the plants
Discussions on the installation of a metrological

laborztory
28.9. Return Buenos Aires - Rio de Janeiro
3. Findings
2ot Interrelationc Lstuven non-uectir . chive Lelting art o senr .o

[

The missions objective was eupposed to be dimensional céhtrol
r1thin the activities of the nom-destructive testing institute (51).
Hence t%e first question suggesting itself is, in what manner and to
what exstent dimensional control and beyond this metrology in ceneral is
related to nca-destructive testing. The relationship is unot very clos:
in consequence of the following reasons.

Metrology at the one hand i¢ the quantitative comprehention of
the state and of the conditi.ns of matter and fields in space time.
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Most of the methods of non-destructive testing at the other hand
are purely gualitative, Typical examples are liquid-peretrant inspecti-
on, magnetic-particle inspection, Eddy-current inspection, radiographic
inspection, acoustic-emission inspection et ceatera.

Logically the quantitative metrology does not interfere on the
field of qualitative testing. '

However there are cases, not very many, where non-destructive
testing is made in a quantitative manner, for instance thermograrhy.
This method is used for thermal inspection and consists ir recording
of the superficial distribution of the infrared radiation emitted bty
the object under examinstion, using a scanning prccess and transforring
the chronological record into a spatial photograpnic picture, which
indicates existing temperature differences as contrasts in colour or
blackening. What interests is noct only local temperature variation,
but. also the propver temgrature in degrees. lence the radiation recorded
has to be related to the temperature scale, what is a purely metro-
logical probles, rather difficult and going far beyond the competence
of a material testing institute.

Another case, very similar, is the temperature control of wel-~
ding, process very important ir the fabrication of nuclear plant com-
ponents.

As nearly always, when ueasurerents are made, one encounters
temperature.Ocher quantities, which amay play a role in non-destructive
testing are mass, force. pressure, mass flovy uagnetic field strength
in connection with hardness testing, opressure vessel inspection,leak
testing and electromasgnetic testing.

The measurements of these quantities are true metrological prob-
lens. Thus there cannot ce denied, that direct relations between metro-
logy and non-destructive testing exist, so far as quantitative testing
1s concerned.

3.2 Importance of the IKTI

The metrological problems involved in material testireg, in par-
ticular in non-destructive testing might te cometimes rather difficult
and complex. As for instance to thermography the rather wide femperature
range of application, going from ambient temperature up to appr. 2C00°Z,
creates considerable complicatioa. Different technologies and instru-

ments must be used, liquid thermometers or resistance therroczeters,
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thermocouples for the lower and medium and pyrometry.for the higher
temperatures. In addition, since that, what is actually observed in
therrography, is racdiation, the emissivity of the object under exami-
nation, which in general is unknown, comes irto play. In short tempe-
rature measurement requires much special knowledge and experience ex-
ceeding the czpacity of a material testing institute.

However the crucizl point is, that any reliable measurement
pust be related in some way to the concerned units of the inter-
pationally adopted SI-system. In other words the used instruments
must be calibrated, what is beyond the competence of a material
testing institute. In Argentina the competent authority for the main-
tenance of the stardards in metrology is the Institut» Nacional de
Tecnologia Industriazl (IiTI). The INTI, although still developirng,
has already a consicderavle capacity of metrolcgical services on near-
ly every field of metrology and experienced experts, who can advise
the INZHD ip metrologicl rroblems. Strenghtening of the ties between

<

3.3 Quality control _

It has been zentioned($3.1), that direct relations between
non-destructive testing and metrology are reduced to the cases, where
testing is made quartitatively.

However, since non-destructive testing on the one hand is guasi
identical with quality control, to a certain extent, and since cetro-
logy at the other hand pleys a dominant role in quality control,exists
an indirect relaticnsnip between both technologies by way of quality
control.Yet ir consideration of, that the greater part of non-destruct-
ive testing is qualitative, it might Le said, that non-destructive
testing and metrology on the field of quality control are working
more side by sicde rather tkan together.

3.3.1 Dimensioral coatrol in the atomic center

Dimensional control, in particular dimensional control of fuel
elexents is a major concern of the combustible elements department
attached to the atomic center Constituyentes. The fuel elements are
circular tqbes rade c¢f zircalloy or assemblies of these. Qualities
to be controlled are straightness, roundszess, length, outer and inside

diameter and angular positioning of welded spacers. Control of single
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tubee is not problematic and is made with the usual equipment,
as alignment telescopes, autocollimators,ootical benches and mechanical
comparators. A reasonably equipped metrological iaboratory is provid-
ing the necessary facilities. A

- A precarious problen encountered was the dimensional control
of a fuel bundle consisting of 37 tubes about 500 mm in length and
of about 10 nm inside diarmeter, assembled in concentric circular groups
In order to avoid local overheating in the reactor the mutual distan-
ces must not understep specified critical values. Measuremant is
practically impossible with the bundle assembled, since the speci-
fied test points are quasi inaccessible. Tre problem could be easily
solved by control of the single bundle elements before assembling.

Possibly this case is an example of ill-conceived quality con-
trol and demonstrates, that quality.control must tegin with the de-
sign. It is extremely important, that the cesign be adapted to the
quality control facilities. In general a designer has not enough
knowledge ¢f cdimensional control., Hence he must consult the metrologist
in order to rodify his design in such a manner, that quality contrcl,
ir particular dimensional control is facilitated.

The fabrication of the zircalloy tubes is in the Ezeiza atomic
.center. Calibration of the equipment used in the annealing process
is a minor metrological problem easily to solve with the assistance
of the INTI,

Wall thlcknecs of the tubes and unifornity of this along the
axis are controlled 2 non-destructive method based on the attenuation
of an ultrasonic wave travelling across the tube. This is one ¢f the
rare cases, where non-destructive testing and dimensional control
intersect.

A more difficult problem encountered in Ezeiza is the dimensio-
nal control of odd-shaped tools. In ;eneral prcblems of this kind are
solved by meaus of a three-coordinates measgﬁent machine or of a pro-
file projector. However evaluation is in gemeral very time-consuming.
A more convenient way to solve such a problem would be the appli.ation
of one of thecamputerized measuring machines now on the market.
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3.3.2 Dimensional control in the Industrias Metalurgicas

Pescarmona(IMPSA) in Mendoza

This company produces big cranes, big parts for hydroelectric
powerstations and for the chemical and ir particular for the petro-
chemical industry. They are developing considerable activity in the
civil construction engineering. Relations with the CKEA exist in con-
nection with the construction ¢f nuclear plants.

Dimensional control in the IMPSA to a great extent is of a pecu-
liar character in comsequence of the bigness of the parts produced.
Remote dimensional control is very much in use. The preferred instru-
ment is the theodolite. The cathetometer apparently not applicated so
far would be another useful tool. '

Alignment problems are frequent, particularly in the straightness
control of translational movements of machine parts. In consequence of
the great distances in question and of the wide displacement range of
machines to control-for instance 26 m in the case of a large mechanic
centsr- the alignment telescopes and autocollimators should be nmore
powerful than the present omnes.

For the control of translaticnal movement one uses also a laser=-
interferometer, a typical instrument for remote dimensional control.
During the exverts visit it was used for the displacement control of a
big vertical lathe of several meters vertical movement capacity. The
initial disagreement between the laser and the machines digital read-
out could be later explicated by a misadjustment of the particular
laser unit, which automatically compencates for the variation of *uae
air conditions, temperature, pressure and humidity, on which the wave-
length of the laser radiation travelling in air depends. A

The examination of thelaser interferometer was made in collabo-
ration with metrologists of the INTI. It was suggested, that the laser
compensation uni* be recalibrated in the INTI. This case demonstrates
once more the importance of the collaboration with the INTI in all prob-
lems of quality control, when metrology is concerned.

3.3.3 Dimensional control in Rosario
3.3.3.1 Fabrica lilitar

This factory produces fire-arms under Belgian licence. The modest
but w». 1 maintained nmetrological laboratory has adequate equipment en-
abiing the most elemental techniques of dimensional control.It is note-
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wortny, tloal wmeacuring eyuluouwent, in particular gage blocks, the work-
lng stancards of industry, are used without official certification.
5.2.2.8 hetrological laworatory of the vungineering Faculty of the
Hatlonal University
luis lavboratory is well vguipped. Qutstanding pleces of the

prevent cqulpsment are for lustance tne "Universal Measuring Machine!
fauricatod by Carl Zeiss, Jena ana a tnree-courdinates measuring wachine
0f tue Locieté denevolse d”luitrusents ue buysique (S1P). Tne laboratory
1s capavle, to carry out industrial weasurewcints of wany kinds, dimern-
tlonal weasurewents, measurewenls of olugs, rings and threads, although
liwited in raange. It is authorived vy the Argeutinian National Labora-
tory of Hetrology, the INTI, to rvuivr wetrological services to the
industry of Santa Fé. iowever it scems, thal lue requirements in this
regard are only very few.

5¢3.2.35 The Metallurgical lactories Glauco A. Vuzguez

This company i: guvecialized i Ltue wanufacture of all kinds of

patterns and dies fur .olulug and forglng. oince such parts are very
often odd-shaped, uluwenuviuvnal coutrol is difrficult and very time-con-
suwlng, when wade with cloawcotual weasariug equipnent, A better wWoy

would Le the application of un. of tic wodern cowputerized measuring
machines ciablling weny lufurmations to oo oblalued ln short tiuwe.
3.3.3.4 Direccion ucueral dou Ascouriamento Tecnico (L.A.T.)

UNIDO-Project wiG//3/004
The LAT is a &

'

overnuwenls iustitution attached to the Ministry
of Finances and wconuamy of the Province of Santa F&. Its aim is tue
promwotion of the luuustry in Santa Fé by technical aseistance.

The UNILO=-project ARG/7/0U4 ie asesisting the DAT in certain
technologies. In particular the UNIDO is establishing a metrological
levvratury tor the requirements of the local iudustry, Loing so it is
Twportant, to analyve Luu situatlion and to kouow the real needs of the
inductry ot Saunta ré.

Ou o tarl ao dlucosioaal wetroloupy Lo cuncerncd, two facts have to
Le Lacun cublo accuant.

slrotly, o laworstury tor digctoional actrology 1o slroady cvxist-
ng 1 biue wnglocerlng Facully ol bthie lwbario bs!ional Julveroity
(540805, “JFUPVVI Ll laboratory 1. a laboratory authorized Ly tue
LWl s resoonably vuqulppod Lo carry out callbrations of Lndustrial
slandat de sud pajen. 1L Leems Lo be doablial, whethor iL:wuuld ve justi-
fied or oot Lo eotanilsn & cecond labouratory ol tuls purticular field
1n Lhe onue olace,

SuCoLdc Yy e o wdly snd Thoacuardance wlln Mhe experlto own, al-
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though linited ewreriences rrecision industry havinm nronounced cali-
bration needs is quasl non-ec<isting in Janta-T?h.

Arricltural machinery was said to be an ipducstrinl branch of
rajor irvortance in Santa FhoAnother crvample 10 the "lotallurricnl
Factaries Glaueo A, Vazqguez'" (. 7.5.7,7),

Cnn cannot help very much thig wind of inductry by garing ser-
vices, calitration and verification »f inductrial standards and rares
althourh this tind of eervices are never comrletely to neslect, How=
ever, i the required precision is not hirh, raging oroblems may be
snlved by the induntry itcelf using the coummon elemental instruments,

The main metroloeical problem of tqe tyvpe of industry prevailir
in Santa Fé is much more the insvpection of the produced parts rather
than gaging, Although the required precision is mostly l)w, the dimer
sional inspection might be difficult btecause the parts to be control)
are very often of comnlicated shape requiring many measurements to b
rade. Moreover economy demands, that the incoection be made in a rea-
ably short time,

To make mAany meas remonte in chort Lime is hardly possible ty
ure of the conventional measaremnont eguirment dispoesabdble until o few
years aro. howndays due to the combination of precision =mochanics

and

zadern elactranics this Lo an enc tack, lowever to the prejudics
af the quality of indurtrial nroduacte the hiph acquisition conts nre
vent the broader application of eqii-went of this kind, particularly
in tne esmall and medlum ccale inductry.

In coneideration of t:ic calaricy a povernmentnl institution
like the DAT could contribute very much o imprcve the quality =2f the
industrial production by acquinition of one of the recently destiened
computerized measuring mochines and macing it accessible to the loca
industry, Generally a laboratory coecialized on the industrinal in-
spection problems could prolatly render more effective technicnl
assistance to the indnctry than a anping laboratory.

3.3,4 Astillero v Fhiirica de laves Eotatal (AFNE) in La Plata

The main activity of this rtate-owned enterprise 1s shipbuildi
Relations to the Atomic knergy Center depend on the faurication of
pumps for nuclear power stations,

As to expect the produoctinn of AFNE is characterized by the pr
dominance of big parts. Accordingly the situation i, very similar to

that of the Metaliurgical Factories Pescarmona (IMI'GA, .2.3.2).
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Iae diwensional coutrol o1 uiy parts requires special wmeasure-

tent wethods and Instrumcnto. :nis fact should be taken into account

at the selection 0f tuu wquliwment tor the planned wetrological lawvora-

tory. Une must thing wut only of tue cowmon e¢quipment for dimensional

control but alsc Of sucn typleal instruments for rewmote measurvuent

likke for instance the Lacousille and the cathetometer. Likewise the

laser laterfervscter woula te a usetul tool highly to recommend in

view of the neccisity Lo conlivl loug trausiationsl wovewelts of wachine

parts.
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POR: El Profesor Ernst Engethardt, creador de la definicion

cotual del metro paetrdn en hase a la Radiacion del
Cripton.
FECHA: 18 de Seticmbre de 1979 a las 19.00 hs.

LUGAR: Aula Magna Universidad Tecnoldgica Nacional
Rodriquez 273 - Ciudad - Mendoza.

o Resedia histarica del Metro Patron y aplicacion de la definicion
actual a la Matrelogia Industrial, con breve descripeion de la
téenica Interferomdtrica aplicada.

o Aplicacion de sistemas de medicion mediante Rayo Liser a
Metrologra Industrial. Sus posibilidades y limitaciones.

Antecedentes del Conferenciante:

El Dr. Enigethardt es gr yduado en Fisica en la Universiced de
Erlangen, Alemania Fedaral y especializado en Metr. logia;
ex-Director del Physikalische Technische Bundesanstalt (PTB
Alemania Fedcral). Actualmente es consultor en metrologia
para UNESCO y ONUDI y experto del proyecto Arg./71-537
que cred el Instituto Nacional de Ensayos No-Destructivos
(INEND) dentro de! Programa de Nacionies Unidas para el
Dasarrollo (FNUDJ, en el tono de la Comision Nacional de
Energia Atomica de Argentina. ‘
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TALURGICAS PESCARNMONA

S.A.
CERETTI 244 - GODOY CRUZ - MENDOZA
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f ROSARIO, lunes 17 de septicmbrz de 1979

’ EXPERTOS EN

ZETROLOGIA

E} proximo jueves visita-
rd la sede de la Direccion
|Genera] de Aseso ramien-

to Técnico. (DAT), Salta
2752, el experto en metro-
logia de 1a Organizacion de
las Naclones Unidas para el
Desarrolio Indus. (ONUDI)
ingeniero D. Engzeihatd,
* }de nacions!idad alemana.

La tarea del Vvisitante
consistira en observar el
equipamiento de los labo-
ratarios metrologicos de
ese organismo y efectuar
lag sugerencias correspon-
dientes para su desarroilo ¥
ampliacion.

El experto vendra acom-
pafiado por persona; de &
Comiston Nacional de Ener-
gia Atomica donde actual-
mente cumple funciones, y°
& Su vez visitara distintas
industrias de nuestro me-
dio y la Facukiad de Cien-
clas kxactas e Ingeniena.




'LACAPITAL-Roiario, lunes 17 de septiembre de 1:979

tareas en

Desde hoy 'y hastael
miércoles proximo visita-
ran nuestra ciudad fun-
cionarios del IRAM. Insti-
tuto Argentino de Racio-
nalizacién de Materiales,
organismo cuyo objetivo es
propender al conocuniento
y difusion de la normaliza-
¢ién, reconocido por el go-
biemo nacional como ente
centralizador para el estu-
dio técnico - cientifico de
normas, a los efectos de
mantener la uniformidad
de sistemas y criteriosensu
confeccion. La presenciaen
nuesiro medio responde a
una actividad de divulga-
cién entre industrias inte-
resadasen el sistema IRAM
de Conformidad y Certifi-
cacién de Calidad. desti-
nado a proteger fanto al
productor como al consu-
midor. Para ello estable-
cera su sedeen la Direccion
General de Asesoramiento
Técnico (DAT), calle Saita
2752, dependiente de la

| trias d= la provincia, donde

consultas sobre esa visita a
el teléfono 38-6666,

Subsecretaria de Indus-.

se puede efectuar tambieén:

Técnices del IRAM cumplen

nuestra ciudad

Igualmente, la actividad
de los funcionarios de
IRAM esta destinada a ve-
rificar el funcionamiento
del Banco de'Normas de la
citada Direccion General
de Asesoramiento Técnico
(DAT), integrado con un
juego completo de normas
IRAM, las Normas SAE
1979, yelcualsecompletara
a la brevedad con los 43
tomos de las Normas ASTM
adquiridas por el Proyecto
ONUDIL

Asimismo existen otras
normas especificas de la
British Standard, UNI ¥
equivalencias con otros
paises.

Experto en metrologi:i

El20delactnal visitarala
sede de la Direccion Gene-
ral de Asesoramiento Téc-
nico (DAT) el experto en
metrologia de la Organiza-
cién de las Naciones Unidas
para e] Desarrolio Indus-
trial (ONUDD, ingeniero
Engelhard, de nacionalidad
alemana.

La tarea-del visitante
consistird en observar el

equipamiento de los labo-

ratorios metrolégicos de

‘eze organismo, y efectuar

las sugerencias correspon-
dientes para sudesarrolioy
ampliacion. .

El experto vendrda
acompanado por perscnal
de la Comisi6n Nacionalde
Energia Atomica, conde
actualmente cumple fun-
ciones, y a su vez visitara
distintas industrias de
nuestromedioylaFacultad
de Ciencias Fxactas e In-
genieria. .

|
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FUNDADO EL 29 DE MARZO DE 1550
Director: Raul N. Gardelli

Rosario, miércoles 19 de septiembre de 1979 -

Experto en metrologia

Manana, visitara la sede de la Direccién General
de Asesoramiento Técnico («DAT), el experto en fe-
trologia . de la Organizacion de Jas Naciones Unidas
para el Desarrollo Industrial ({ONUDD), iageniero En-
gelhard, de nacionalidad aiemana. La tarea del visi-
tanie consistird en OUSErvar el equiramiento de los
laboratorios metrologicos de ese organismo, y electuar
jas sugerencias correspondientes para su desarrolio ¥y

- W T e _ _
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ROSARIO, miércoles 19 de septiembre de

[~

UN EXPERTO EN
METEOROLOGIA
ViSITARA ROSARIO :

Manana visitard Ia sede '
de 1a Direccidn General de
Asesoramiento Tacnico (D
AT), el experto en Meteo-
rologia, ingeniero D. Engel-
hard, de nacionalidad ale-
mana. ]

El ingeniero Engelhard’
desarrolia tareas de inves-
tigacion en la Organizacion
de las Naciones Unidas pa-
ra el Desarrollo Industrial

 F2
(ONUDI).

Durante-su visita al DAT |
observara el equipamiento’
de los laboratorios meteo-
rolégicos del organismo y

efectuard las sugerencias
correspondienies para su
desarrollo y ampiliacion.

El experto arribara a la
ciudad de Rosario acom-
paiiado por persenal de Ia
Comision Nacional de Ener
gia Atéomica, donde actual-
mente cumple funciones,
Ademas de la mencionada
reparticion, visitara distin-
tas industrias ubicadas en
i1a zona de influencia de ia
ciudad del sur y la Facul-
$ad de Ciencias Exactas e
Ingenieria.
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SEMANARIO

Q\Youcloso, Comercial, Culiural, Soclal y Deporilvo
FUNDADO EL 11 DE OCTUBRE DE 1914 .

ﬂ | g
Expertos de Tistroiogia en Rosario

El experto vendra acompaiia-

El préximo jueves 20 visita-
ra 1a sede de la Direccion Gene-
ral de Asesoramiento Tecmco

) (DAT) de calle Salta 2752, Ro-

sario, el experto en Tfetrologia
de la Organizacién de las Na-
ciones Unidas para el Desarro.
llo Industrial (ONUDI) Ing. D.
Engelhard, de nacionalidad ale-
mana.

La tarea del visitante consis-
tira en observar el equxp'l.mlen-
to de los laboratorios metrolo-
gicos de ese organismo, ¥y efec-
tuar las sugerencias correspon-
dientes para su ‘desarrolio y am
pliacion.

do por personal de Tn Comision
Nacional de Energia Atomica,
donde actuaimente cumple fun-
ciones, y a su vez vxsltara dis-
tintas industrias de esa ciudau
y la Facultad de Ciencias Exac-
tas e Ingenieria. .
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