
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




1.0 
) ' --

'2 0 

11111
1

·1 i'1: I 8 ']111 

i111i 

11111 "

25 
11111=' ·

4
_ 11111~~~ 



I I 
r SERYICO PUBLICO F~::JERAL I 

UNITED l:t .. TIO!~S ::::JEVELOP:T;T PROGP.JJ.'.ME - ARGENTINE REPUBLIC 

Exec~ting Agency: 
UNIT.2D :~ATIG:~s n;DUSTRIAL DZ1.ELOPHENT ORGANIZATION - UNIOO 

Project: 
COHISIO?I ~;Acro:;AI., DE: £?;2P.GIA ATOMICA - CNEA • 

Title of Post: 

Exnert in Di:!:ensio~al Control of .Advanced }'.etrology 

Code of Post: DU/A?G/71/537/11-22/31.3.A 

• 
Mission Final Re".:ort f!"o::: Ser·"e:nber,3 through Sentember,28,1979 

By: 

Ernst J. G. Engelhard November 1979 



• 

• 

I 
SERVL'.:;0 PUBL'CC FECJ~RAi..... 

( 1 ' 

T. Intro1uction, Objective of the Mission 
: 

Sii:tce Argentina has decided to enter iJ. an oi;n nuclear energy 
. . 

progra.I:l - under the pa.:ronage of the Com:i.si6n r;aci0nal de Energia 

At5:nica (:;:;EA) - with initial foreign technological assistance, but 

aiming towards final se~fsuffiency, the necessity of quality control 

o! nuclear plant components has become apparent. 

Quality control in general implies metrology, in uarticular 

dimensional control as well as material testing. Non-destr\lctive 

testing ~s a tool of material t~sting plays an important role in 

quality con.\:rol not only in nuclear plants but also in industry. 

Develop:nent, study and app].ication of the !:ethod.a of :ion-destructive 

testing are under the responsibility of tb.e Institute 1;acional de 

~r:;ayos !;o D'~structi Vos ( InE:W) attached to the Centro At6ffiico 

Constituyente:> in Buenos Aires. 

The United Nations Development Program ABG/'/1/5.37 is assistiLg 

the INE~D ic establishing a National Institute for non-destructive 

testin·g and quality control. 

The objective of th~ experts ni.ssion in tne narrow sense of the 

job description was "Dimensional i:::ontrol of Advanced r·:etrology" withi.:i 

the activities of the non-destructive testing institute. Actually it 

was ~xtended to ~unlity control in general. 

2. lttnerarv 

The :ioninal duration of the r:iiss:Lon was one month. Various insti

tutes and indm;trial plants in Buenos Aires, Hendoza, Ro:-ario and 

La Plata as listed below were visited durint; the period from Septe~-

ber 3 through September 28, 1979. 

3.9. Arrival in Ezeiza airport Buenos Aires 

Briefing in the m;roo office in Juenos Aires 



r----
1 

5. - 14.9. 

• 

• 17 .. - 19.9 • 

20. - 21.9 

2.1 Centro At6~ico Constituyentes 

Visit of the laboratories •'f Hi.END 

c2 r 

Di.scussior.s with the dirE:~t.Jr E:u~. Ecpejo and the 

project r:anag~r Lr. Beswick as well as with members 

o! the staff on the technologies of non-destructive 
testing, in particular on ::ietrological problems in 
these technologies and in nuc~ear plants 

Visit of the ~etrological laboratory and workshops 
of the coobustibel elements division 
Discussion on dimensional contrOl of fuel elements 

2.2 Institute ::acional de Tecnologia Industrial (n;TI) 

Discussions with the director Profes5or Steinberg 
and me::ioe1·s of the staff on the collaboration of the 
INTI with the na:;D on th~ field of metrology 

Visit of the non-destructive testiil~ department of 
the INTI 

Discussions with the head of this department 1 Eng. 

Kugel on relations tetween non-destructive testing 

and oetrology 

2.3 Centro h.t6::-ico Ezeiza 
Visit cf the zircalloy tube factory and of the ~ateri

al testing laborA. tory 
Discussions on di!I'.ensionaJ. control in con:lection 
nth the production of nucle~ pl~.nt components 

2.4 Visit of the ~lants a!ld laboratories of tte 

"Industrias :-'.etal urt:,icas Pescarmo11a" ( IHPSA) 
in Hendoza 
lli.scussions on dir::ensional control of big industrial 

parts a.11cl r,;achines 

2.5 Technolor:ical University of ~'.endoza 
Lecture on the anplic~tion of tnc present meter 

<1.efini tior" to industrial ::ietrology (see annex 1) 

2. 5 Visit of the u:;rro project "Assistencia Tecnolo gica 
para el l-'.e jora::iicn to y De:::arro1lo de la Pequena y 

Medinna .ind us tr:. a" in Ro r- ario 

-
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24. - 25.9 

26.9. 

27.9. 

'28.9. 

3 •. F1.ndings 
7 1 /. ' 

Discussions on the metrological assistance of industry 

and on the im~lementation of a m3trological laboratory 

Visit of the metrological laboratory 
2.6 Engineering Faculty of th~ National university of 

Mendoza 
Visit of the metrological laboratory 

2.7 Fabrica Hilitar in Rosario 

Visit of the metrological laboratory 

2.8 Glauco A. Vazquez, Establecinento Metalurgica in 

Rosario 
Visit of the plants 
Discussions on dimensional control of patterns and 

dies 
2.9 Industrias i.etalu.rgicas Pescarmona (UlPSA) in Mendoza 

Second visit 
Assistance in macbine control 
Exanination of a laser interferoceter in collaboration 

with metrologists of tile INTI 

Continuation of the discussions on dir:lensional control 
HiEi;D 

Continuations of discussions 
2. 1Msti.1Jero Ri.o SrtDi.tiago in La Plata (AFNE) 

Visit of the plar;.:s 
Discussions on the installat~on of a metrological 

labor2tory 
Return Buenos Aires - Rio de Janeiro 

':'hP. miEsions objective was supposed to be di:nensional control 

•ithin the activities of the non-destructive testing institute (§1). 

Hance t'.'.e first question sui;gesting itself is, in what manner and to 
what eAtent dimensional control and beyond this metrology in cenero..l is 

related to nc~-destructive testing. The re~ationship is not very cloc~ 

in coo3equence of the following reasons. 
Metroloey at the one hand i~ the auantitative comprehen2ion of 

the state and of the condi~i-ns of matter and fields in Gpac~ time. 
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Most of the methods of non-destructive testing at the other hand 

are purely qualitative. Typical examples are liquid-penetrant inspecti

on, magnetic-particle inspection, Eddy-current inspection, radiographic 

inspection, acoustic-emission inspection et cetera. 
Logically the quantitative cetrology does not interfere on the 

field of quali~ative testing. 
However there are cases, not very many, where non-destructive 

testing is made in a quantitative canner, for instance thermography. 

This method is used for thermal ins~ection and consists i~ recardinG 
of the superficial distribution of the infrared radiation emitted by 
the object under exru:lin~tion, using a scanning precess and transforci.ng 

the chronological r8cord into a spatial photograpnic picture, which 
indicates existing temperature differences as contrasts in colour or 

blackening. Wbat interests is not only local temperature variation, 
F-

but. also the proper temif..~ature in de£rees~ Hence the radiation record8d 

has to be related to the te~perature scale, what is a purely metro

logical proble~, rather difficult and b(>ing far beyond the c0mpetence 

of a material testing institute. 

Another case, very simila:r, is the te~perature control o~ wel
ding, process ve:ry importa.'1t in the fabricatj:on of nuclear plant ~om

ponents. 
As nearly always, when measure~ents are I:J£.de, one encounters 

temperature.Other quantities, which uay play a role in non-destructive 

testing are mass, force: pr~ssu:re, ;;;ass flov.:, ~iagnetic field strengt.h 
in connection with hardness testing, pressure vessel inspection,lea.1~ 

testing and electromagnetic testing • 
The measure~ents of these quantities are true metrolo~ical prob

lems. Thus there connot ce denied, that direct relations "between .:ietro

logy and non-destructive testing exist, so far a.s quantitative testing 

is concerned. 

3.2 Importance of the u;TI 
The metrological problems involved in material testiP~, in par

ticular in non-destructive testing miEht be sometimes rather difficult 

and complex. As for instance to ther~~grapby the rather wide tereper3turt 

range of application, c;oine from ambient temperature up to appr. 2000°c, 

creates considerable complication. T)ifferent technoloc;ies and in;;tru

ments muct b8 used, liquid ther:.:ior:.etRrs or re::;istance trierr::o::.etero, 

.. 
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theroocouples for the lower and medium and pyrometry for the higher 
·.';emperatures. In addition, since that, what is actually observed in 
ther=.ography, is radiation, the emissivity of the object under exai:ri.
nation, which in 6eneral is unknown, cooes into play. In short tempe
rature ceasurement requires much special knowledge and experience ex
ceedi.ng the c&pacity of a material testing institute. 

However the crucial point is, that any reliable ceasurement 
must be related in so~e way to the concerned units of the inter
nationally adopted SI-system. In other words the used instruments 

~ must be calibrated, what is beyond the competence of a material 

testin6 institute. I~ Argentina the cocpetent authority for the main
tenance of the standards in zretrology is the Institut'1 Nacional de 
Tecnologia Industrial (I~:TI). The II\TI, although still developing, 

~ h~s already a consid8rable capacity of ~etrological services on near-
1~ every field of ~etrology and expe~ienced ex~erts, who can aGvise 
the IlZID in metro1ocicl proble~s. Strenghtening of the ties between 
ttie IIiZ::D and tt.e E;TI is highly recom:nended. 

3.3 Quality control 
It has been ::entioned(§3.1), that direct relations between 

non-destructive testing and metrology are reduced to the cases, There 
testing is made quantitatively. 

However, since non-destructive testing on t~e one hand is quasi . 
identical with quality c8ntrol, to a certain extent, and since ~etro-

logy at the other hand plcys a dominant role in quality control,eXists 
an indirectrelati0nsnip between both technologies by way of quality 
control.Yet in consideration of, that the grPater part of non-destruct
ive testing is qualitative, it might be said, that non-destructive 
tcstin6 and metrology on the field of quality control are working 
more side by sice rather than together. 

3.3.: Dicrensio~.ll co~trol in the atomic center 

Dimensional control, in particular di~ensional control of fuel 
ele~ents is a 1:1ajor concern of the combustiLle ele~ents department 
a·ttachcd to the ato::iic center C~nstituyentes. The fuel elements are 

circular tuo~s ~ade cf zircalloy or assemblies of these. Qualiti~s 
to be controlled are straightness, roundLess, length, outer and inside 

ctla::1eter and ancular posi tioninr; o;: welded spacers. Control of single 
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tubeE is not problematic and is made with the usual equipment, 
as alignment telescopes, autocollimators,optical benches and mechanicaJ 
comparators. A reasonably equipped metrological labor~tory is proYid
ing the necessary facilities. 

A precari.Dus problem encountered was the dimensional control 
of a fuel bundle consisting of 37 tubes about 500 I!lm in length and 
of about 10 om inside dia.neter, asse~bled in concentric circular g=oupr 
In order to avoid local overheating ln the reactor the mutual distan
ces ~ust not understep specified critical values. Measuremant is 
practically impossible with the bundle assembled, since the speci-
fied test points are quasi inaccessible. Tte problem could be easily 
solved by control of the single bundle elements before assembling. 

Possibly this c~se is an example of ill-conceived quality con-

• trol and demonstrates, that quality. control must tegin wi t'::l. the de
sign. It is extremely important, that the design be adapted to the 
quality control facilities. In general a designer has not enough 
knowledge cf dimensional control. Hence he must consult the metroloc;ist 
in order to codify his design jn such a manner, ~hat quality control, 
in paz:ticular diDensional control is facilitated. 

• 

The fabrication of the zircalloy tubes is in the Ezeiza ator:Uc 
.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 thicknes9 of the tubes and unifor:li.ty of this along the 
USlil"" 

axis are controlled a 0 non-destructive method based on the attenuation 
of an ultrasonic wave travelling across the tube. This is one of the 
rare cases, where non-destructive testing and dimensional control 
intersect. 

A riore difficult problem encountered in Ezeiza is the di~ensio-
nal control of odd-shaped tools. In r ,eneral prcblems of this kind a.re 
solved by mea:is of a three-coordinates meastl~ent machine or of a p~o
file projector, However evaluation is in general very time-consuming. 
A more convenient way to solve such a problem v1ould be the applL .. 1tion 
of one of thecowputerized measuring machines now on the market. 

... 
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3.3.2 Dimensional control in the Industrias Metalurgicas 

Pescarmona(IHPSA) in Hendoza 
This company produces big cranes, big parts for hydroelectric 

powerstations and for the chemical and in particular for the petro
chemical industry. They are developing considerable activity in the 
civil construction engineering. Relations with the CI~ exist in con
nection with the construction cf nuclear plants. 

Dimensional control in the IHPSA to a great extent is of & pecu
liar character in consequence 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 

tar would be another useful tool. 
Alignment problems are frequent, particularly ~n the straightness 

~ control of translational movements of machine parts. In consequence of 
the great distances in question and of the wide displace~ent range of 
machines to control-for instance 26 m iu the case of a large mechz..nic 
center- the alignment telescopes and autocollimators should be uore 

powerful than the present ones. 
For the controJ_ of translational r"'.ov~:nent one uses also a laser

interferometer, a typical instrament for reoote dimensional control. 
During the experts visit it was used for the d.isplacecrent control of a 
big vertical lathe of several meters vertical moveoent capacity. The 
initial disagreement between the laser ruid the machines dit;ital read
out could be later explicated by a misadju5tment of the particular 
laser unit, which autocatically compensates f0r the variation of ~he 
air conditions, temperature, pressure and humidity, on which the v.ave-

49 length of the laser radiation travelling in air depends. 
The examination of trelaser interferometer was made in collabo

ration with metrologists of the INTI. It was suggested, that the laser 
compensation uni 4:. be recalibrated in the IllTI. 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 l:ili tar 

This factory produces fire-arms under Belcian licence. The nodest 
but ?._ 1 maintained i.;ietroloc;ical laboratory has adequate equip:nent en-. 
abling the !'!lost eJ emeiital techniques of dimensional control.It is note-
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wor·t:.y, t;.;, t 1:.ta,~urii!t: equi!J!,.tn t, in particular t:ac:;e blocl:s, the work

ine; .:;Lu.11cJ .• J.l'•.1t:i uf inuui..;try, an; uc;1::d without official certification. 

3.5.3.2 :·.t.:tr0lo1:ical laboratory uf the LllgirH::ering faculty of the 

lid tlono.l University 

'l'hlL luLoratory i.:; well t:quipf!td. Outstanding pieces of the 

pn:Le!lt cquipL:it:nt are fur i!H.ilarn;t; tile 11 Ulliver:sal Measuring Machine" 

LJ.Lril;.,tvd •;y Carl Zeit.rn, JtHiJ. i:.lid..I a t11ree-c:iuniinates meaourin6 mactint: 

of Uit: :..iucit::t~ Gt:nevoitSe ct' lnLt1·u.;.t;r1L. .. u0 h._ytiique (;.;Ip). Tne laboratory 

ib ,;apHLle, to carry out iuuu.~tn . .:.i.l 111cLiuure1Lt:1:tu of many kinds, diweu

Ll0n.:.i.1 i;.;c<:wurewentc;, lllt::G1.LUl't:u1t1.ti;, of ~,LuLcs, rii,Lb c...nd threads, although 

liUillui in range. It lti auti1urL:.c'1 L.y Lll.c: ill't.:,•:1.Liuian National Lai.Jora

tory of l·:etrology, tlte li.d'I, t,J l't.:ll 11; t' ;ue tro~ut..ical Lt:rvices to the 

indui:.:;try of .Santa }'e. ilo·.i.ever it :.:;1;t:a."'' t1,;.1t. Ll!t: rt:quirements in this 

regt.1rd are only very ft;w • 

3.3.3.3 The Metallurgic~l }dctvrLeG Glu.uc0 A. Vu.zqut::z 

'l1l:iis comp.:rny L: sr,uciu.liz.Lu iri L11t: 1iJ<::111ufacture of all kinclt:i of 

patterns and dieo L;r ... ulul.H~ i..ll•lJ fure,it1L_ • ..;i.w.:t:: <ciuch parts are vt:ry 

often odd-shupt:c.i, ub.t:lluL.;112;1 c..1,t.rul iJ l.Lifflcult anc.i very time-cori

sumir,._,, wbeu iual1U Al.th e~e.;,c.;r.L.~d :1.t.:~<:;..ir·i1;g uyuip:1.unl. A better W<.JY 

would Le tlw ap~ilh.:,,t.1-ii1 uJ' v:.· ,;f t:.c r1.uut!rt.. cowputt:rized weasurioe. 
machines ... v uLlal.llvJ in ohort tiwe. 

3.3.3.4 Direcci(m 1.iu,1;ru.l u" Abe;._,,_,r·lw11t:1,lo 'l't:JCL•icu (1.A.'r.) 

UNIOO-Pro j ec L ld(ll/'/.'5/vult 

'rhe .UA.1' is a. 1:.,uv1..:rr111,1.mlo iriLtitulion attached to the Ministry 

of FinanceE and iconuwy of thu Pruvin<.:u of ;.juuta Fe. Its aim is t11e 

promotivn 1Jf tht; iill.lULlry in :..:uula l:'e liy techilical ac;i.:;iistance. 

'1'!1e UllIW-project '1£-(U/'(:·Vuu4 iL usoiistin 1; tht: Dl1.'r in cert.:.t.in 

tt:chll;;l·JL,it;c. In IJU.rticular the UiHLO ib t:ula.uli.siiinc. a mt;;Ll'<.>logical 

lbuuICJ.Lury rur tiiv r•.:quLrvrnt:r1tb uf the lucal i.t<dUulry. 1oir1~ ~:>O it is 

iu,1iurtar1L, tu iJ.l•<.1ly/.u L:it; L.1.tu,J.Ll iI1 .~1r1u. Lu k!1uw L1,u r1..:i..1l nct:ll::.i of the 

iIH.lu ... t..ry ut .:...;uril.i.l r[. 

lll 1 '. lJ. L11•: .L.I1,.Lr,1:t;111.I'. Vcicul t.y ,Jl t:;t~ 1;.J:,JrJ.u ;·wt 1Ulli..1L U11lVt:1·:_,1Ly 

( ;J ~ • .:, • .:. •• J ; • : : J !'<; i) Ii d t. I .LI' L.i t.AJ I'" t.' J I' .Y i ., u L..1. l.tc) l i.l. LJ 1' j iJ. u L h u r l L, ! ; d t, y l ll "< 

lld'l i;l ,J r· ;.,ulici·l;I j 1; 1 u1pr1ud Lu c;.ircy uut c;,llllrc.1..Lut1d uf 1n,1uc.lrlu.l 

,,La11U,Jl.lL i;ll<.l ;'i1°1,c;1,. lt ,,c:t;;m.~ Lu Le uu..ilJL!ul, v.!1t;Li1t..:!' LL: 11uulJ uc juLti

flt:u 01·. Jt, tu ,,:,_ti..Jt,11to11 a :,1;culiil 1,;tJurdl..ur·,y ul' L1dlj pi..lt'licular fu:Ld 

· I · · · r J ' 1 · l. · • r · · , · , · •• l t. 1 • 1. 11 " .. x ·t' 1 t: r· t.. i:., u w n , a L -• J ! , l.: J ~ ' . ; ' '' ' I ,I. t; : I I I . t_; i ~ J I ; ,l ~ 1 l ~ J , .... ~--1 ,I 0 • ~ ' , . . .. ""' 



"'..hough 1 i'1j_ tr'd 

·:TatLon n01>rlr is q11;:ir;.L nr1n-0·.·ir:tint:; in :.>il't.1-Fr·. 

A ~ric· 1 tur.-i] mncf1innr:: w·i:: r:·1 i rJ to l•r• ·in i !l'!i1r·t ri_:i1 Lr"lnsh ')f 

~·nJ:'r irr:•nrt:1nr'> in ~)nntn Ff,.Aw·l:h•·r· r•: .. :1rn:--lr. i:· t'"· "t'.nl:11lurric:il 

Fn cl o ri n G G 1 rrn c 'J A. V n 7.': · 1 "' z '' ( .· 1 
•• 

1
,. '·. _'«) • 

l'n" c..-in;int, he1r vrr:: r1'1e 11 U1i~~ idnd of Ln<1111·t.n· tl·: rrir·Lnr SPr-

7i.1:Pr., C"lli.t•r,-;it.i.11tl rind VPrifi•:.,r.ti.r.1n :if jn•J111·\,rinl '.d.::inrhrrJr, nncJ UlCef 

nlth<•11r.h t.•1tr~ :1 i.nd of f'nrvir:nr. nrP n0·1r>r :.:0:nr•l0tnly !r) nr•:lr<ct.. How

e'J••r, if Uw rnr1uirrcl N'r•r::ir:i..on ir; not h1•'.l1, •ripin,c: rw:1bl1·mR may be 

F:Ol Ved by Uv~ indur;try i tr~p] f 1;. :inp: the CC:cm"ln PlC:'",l'"l\ t~l J nstrurnents. 

The m."lin metro]opjcnl nroblom of t 18 type of industry prevailiri 

in :;1rnta F6 in much more tlH' inr.nPction 0f the produced parts rather 

th n n p;n 1-:inr. l\l tho ueh the rer111 L reel rrP ci r,ion is mostly 1 JW, the dimer 

• r: Lon.11 .i.nr;rP.ction might bo. diffi.cul t h·l(-:,-:iur;o the parts to be controlJ 

nrr• vc~ry oft.en of comn1Jc,<itPd d1!1nP r·nriuirl.nf:'_; mnny menGurements to hr 

rr::irle. r-'oreover economy demnnd~;, Lh1t the inr.nection be made in a ren

n b1 y nh 01rt time. 

'I' 1J m.,,lu? r::nny m"·'" :r 1·"1 1 ntr, Lri ::lnrt l..irr1• is hnrd1y pon:~i~11e ry 

ur~r· of the convent:ion.-11. ~1,,:1r~·1r•·:r:r•1il. "r;'li r•mPnt diGror:ali1 e unttl n r"w 
Y'"1rs aro. how."ldayc rl\w t.i t.l1•" c1;rr,lliw1'.i·J11 of precir,i.on •n1·;h;:irdcr; 

.'1!111 'T'."•'i•~rn e1<:>ctr0ni.cs lhi.r~ 1.1 ·in P'l'." tn:l~. However to the rrPjU'lL 1-:r 

r:if th0 riurilit; 0f ind11rt.r1n1 rir 1 1•i!Jctr· tl1r' hi.r;h f!Cquir~iti 1rn t~or:ts :1rP 

VPnt lhe broader npp1icriUnn fJf "'Jli":::r>nt <)f thil.':i kind, rrirtic1drirl:/ 

.Ln tl10 small ilnd 'flAdlun: r:cnlr: in 1 it11:try. 

In considf?r::ition r·Jf· t·ir: r:.-1].-l"i;.:; :1 ;nvernmenL-il Lnr.tLt 1;ti•Jn 

like the DAT could 1:ontritJ1Jl<' V1·t·:r much l·J Lrnprcve the q1inli.ty r)f th< 

• indu8trial nroduction hy "l':r1 1ilr:iUnn 'Jf onr: 0f the rec011tly dPF~in1cr; 
computerized mr·riRurinr; rn-1··hi11••r'. an·J mn',ln1'. it accf"nniblP tr) t.hP 10r::n 

induGtry. Gen .. rally n Uil1rJr:it.•1r:1 :·nn1:inl lzed on tile ln,J1H;trir.i1 in

spection problemA cou1d pr 1Jk1:1ly rr>nrl!?r more effecttvr· tedrnlcnl 

e.Gsintance to the inrJ1wtr'y U1:1n n ;1111'.in1'. lnborntory. 

3.3.4 Astillero y Fri;. dc:t c!r· :~n 1Jr1r~ E>'.tntnl (AHIF:) in Ln I'l atn 

The mRin Ac ti vi ty of !.hin , int.n-•JWnl'ld entPrnriG'' i.r. dil nblli 1 di· 

Relations to th•~ Atomic LnPrf'.'f Center d0pend on the fai,ric:ition r)f 

rumps for nucl~nr rr) 111«r :~L-it.irlnr~. 

As to expect thr rrnrl11ct.L<Jn nf AFNE iG cll;ir.grlPriicf>d by thP pr 

rhmi nance of bit'; prirt,,:. Accorrli n1Jy U1r1 r:;itu::itl1Jn Lr; vr1ry r;imllAr to 

t.hnt of the Metnllurr:lc;il Y11r:t0rL•1B Pr>GCl'!rmona (IMI':;A, '.,3.3.2). 
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l':it cU1;11.iHo:;iut.<;.l c:u:,Lr,,L ,,, ~ls f.'i..lrto l'tquires special u.ea.sure

r.:it:•t u.i;;;thods ciihi ..:.i.~trci:i,,:;,t~. 1cl:..; t'ol:t .sl1ould tie ta;<;.en into accour..t 

at tht: selection :Jr tilt: t:l1 u1 : 'l:it:Jl t for t be planned metrological labora

tory. Jne ruu:.;t tLli" u,it :Jt.~y ur ti1e coulaion equipriwnt for diruensional 

control but al00 uf ::,:;._::, tyr,.l·.:al i.t.::trun .. c:rit.f; for rt::t:rote ruew:;uruweut 

lil~e for inbtun,;t: Lt,<- ~•.c·00,L1lt.: alid Uw cathetometer. Lilrnwit>e tr.e 

1 ase r iil t t:: r f c: ru :r.c: t ,_ ! '"J ... 1.: '· t: "' uu ._, f ul tuo 1 highly to ru; o :1.:Lt::Wl in 

vi~w of tilt: ut:._L,,,:._:1ty LJ cut.Lrvl L)ric tri..lru"lationa.l !!:CVtw<JHLi of wacnine 

pur ttl. 
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POR: El Profcsor Ernst En;Jcihardt, crt\.i:..ior cle la ddinicion 
~ctLJJi (!cl ri;dro pc:tr0n en base a Id llackici,'in del 
Cripton. 

FECHA: 18 de Sctil,;m~rc de 1979 a IJs 19.00 hs. 

LUGAR: Aula l\1Jgna Universidad Tccno16)ca N"cional 
Rodriguez 773 · Ciudad - r.~cndoza . 

Temario: 
o Reseiia historic.1 cfnl Mi!lro P.itron y dplic.:Jcion de la dcfinici6n 

actual a I;, r.~·,trclouia Industrial, con br•c·•c dcscripcion de la 
tecn1c.1 lntcrfcrurn(:triw dplic.1da. 

o f1p1icJc.ion de sistcrn;is de m·.:di~ir1n rnl'd;Jntc Rc1yo Liscr a 
Mt:trolV'.JiJ I ndustri0l. Sus posibilidacks y lirnit .. cioncs . 

. Antecedentes del Confer·enciante: 
El Dr. En~··lhMc!'t rs ur.1rlu.1do en Fisic~ en IJ Universir~d de 
Erlanucn, Ait.:rndnid Fecforal y especializajo en r.~ctr.i1t>']fJ; 
ex-Director d~I Physikillische Tcchniscl•e Bunc.,l,::sanst<.ilt (PT B 
Alern.mi~ Fec~~rall. Actualmcntc es consultor en rnetrolo'jfa 
pJra U~JESCO y ONUDI y cxpcrto d~I proyccto A•g./71-537 
que crc0 el Institute Nacional de EnsJyo• No·Dcstructivos 
(INEND) d..:ntro de! PrvJrJrna de rJJcioncs Unims para cl 
D~s;;rrollo (PNUD), en el $~no de IJ Cornisi6n N:1ci0nal de 
EnergfJ Atrm1ica de Arg~ntina . 

Auspicia: 

rl r;J. . ; ~?)~ A 
·· f ii n. [-•-J ?:· )/,o\ 
J L .J l. _Jl -· - '---" ,;..__ --~ '-~ 

INDUSTRIAS METALURGICAS PESC/\RMONA 
S.A. 

CEHETTI 24'~ - GODOY CRUZ· MENDOZA 

-
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ROSARIO, tunes 17 de septicmbr~ de 1979 

EXPERTOS E:'i 
1'12ETROLOGIA .. 

Et pr6ximo jueves visita
ri la se!:!e de Ia Direccion 
Genera1 de Ase so ram1en
to Tecnico IDAT>. Salta 
2752, el experto en metro
logia de la Organizacion de 
las Naciones Unicias para el 
Desarrollo Indus. ( ONUDil 
iogenlero D. En6e.lhard, 

• de nacion:>.'.idad alemana. 
La tarea de! visitante 

cons istira en observar el 
equipamiento de los lat>o
ratarios metrol6gicos de 
ese org an ismo y efectuar 
las sugerencias correspon
dientes para su desarrollo 1 
ampllaci6n. 

El experto vendra -acom
paiiado por persona1 de 1a 
Comts16n Nacional de Ener
gia At6mica dond~ actual
mente cumple funciones. y· 
a su vez visitara distintas 
industrlas de nuestro me· 
dio 1 la Facut:ad de C1en· 
claa l:J(actas e Ingeniena. 

',l 
I 
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LA~PITAL•Ro;ario, tunes 17 de s~ptiembre de t979 

Te.cnicos del !RAM cu~pl~n· 
areas en nuestra ciudad 
Desde· hoy · y. hasta el 

mi~rcol~s pr6ximo vis1ta
ran nuestra ciudad fun
clonarios de! IRA~t. Ins~1-
tuto Argentmo de Rac10-
nallzacl6n de Matenales. 
org:mismo cuyo obJ~tivo es 
propender al conocun1ento 
y difUsio:t de la normaliza
ciOn, reconocido por el go
biemo nacional como ente 
centralizador para cl estu
dlo tecnico - c1entiflco de 
normas, a los efectos de 
mantener la uniform1dad 
de sistemas y cntenos en su 
confeccion. La presenc1a en 
nuestro med10 responctc a 
una actividad de d1vulJ.!a
ciOn entre industnas mte
rcsadas en el s1stema IRAM 
de Conform1dad y Cert1h
caci6n de Calldad. desti· 
nado a proteger tanto al 
productor como al consu
midor. Para ello estable
cen\ su sede en la Direcc1on 
General de Asesoram1cnto 
Ttcnico 1DAT1, calle Salta 
2752, depcndiente de la 
Subsecretaria de Indus-. 

I trlas d"! la provincia, ctonde 
uede efectuar tamb1en· 

sultas ~ob re es.a v1s1ta a 
eltfono 38:6666, 

Igualmente, la activtdad 
de las funcionarios de 
IBAM esta destmada a ve
nflcar· el func1onam1ento 
del Banco de·Normas de la 
c1tada Direcc1on General 
de Asesoramiento Tecnico 
cDATl. integrado con un 
J'Ie~o completo de nom1as 
IRAM. las Normas SAY. 
1979, y el cu al se completara 
a la brevedad con los 4a 
tomos de las Norrnas ASTM 
adqumdas por el Proyecto 
ONlJDI. 

As1m1smo exlsten otras 
normas espectficas de la 
British Standard, UNI y 
equ1valencias con otros 
pa1ses. 

Experto en metroloi;ia 

El 20 de! act11al visitara la 
sede de la DirecciOn Gene
ral de Asesoramiento Tec
nico 1DAT> el experto en 
rnetroloi::ia de la Organiza
c10n de las Naciones Unidas 
para el Desarrollo Indus
trial 10NUDil, ingeniero 
Enge !hard, de nac1onalidad 
alemana. 

La tarea-del visitante 
consist1ra en observar el 
equipamiento de los labo-. 

ratorfos rnetrotogtcos de 
e~e organismo. y efei:tuar 
las sugerenc1as correspon
d 1entes para sudesarrolloy 
amphac1on. 

El experto vendra 
acompaflado por J'e:sonal 
de la Com1s10n Nacio::lal de 
Energia Atom1ca, conde 
actualmente cumple run
c1ones, y a su vez Vl.Sitara 
d1stmtas industn'is de 
nuestro medio y la Faeultad 
de C1enc1as F.xactas e In· 
genieria. 
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nllfDADO EL 29 DE MARZO DE 1!i50 

Dirtctor: Raul N. Gardtlli 

Rosario, micrcoles 19 de septiembre de 1979 · · 

• 

Experto en metrologla 
.Manana, vis1tara la sede de la Direcci()n General 

Cle Asesoramiento Tecmco 1D.'\Tl, el e:tperto en me
iro1ogia. ,de la Organizac1on de ·1as Nac1ones Umdas 
para el Desarro!lo Inciustnal • ONUDil, ingemero Fn
gelbard, de nac1onahdad a1emana. La tarea del v;si
iante consiSt1ra en obser•ar ei equ1~amiento de lo.5 
laDl>ratorios metrolog1cos de ese orgamsmo, y e~ectuar 
lu sugerencias correspondientes para iU desarrol.io Y 

. ampliaciOD. 
:-,;,, ___ -.. 
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ROSARIO, micrcolcs 19 de septiembre de 1979 

UX EXPERTO ES 
lUETt:O~OLOGIA 
VJSITARA ROS,\RIO • 

Maiiana v:sitari la sede i 
de la Direcci6n General de 
Asesoramien~o T~cnico lD 
AT), el experto ea Meteo
rologia, inieniero D. En;;el-

• hard, de nacionalidad ale-
mana. I 

El lngeniero En;elhard · 
desarrolla tareas de lnves
tlgacton en la Organizacion 
de las Naciones Unidas pa
ra el Desarrollo Industrial 
(ONUDI). 

. Durante ·su. vlsita al DAT I 
obser.vara el equipam1ento 1 

de lo.> labo:atorio;; meteo-1· 
rologicos del organismo , y 
efectu:ira las sugerenclas 
correspondient~s para su 
desarrollo y amp!iacion. 

El experto arrib:ui a la 
cludad de Rusario acom
pai'iado pen· personal de la 
Comision Nacional de Ener 
gia At6mica. donde actual
mente cumple funcioues. 
Ademas de la mencionada 
reparticlon. vlsi tar:i distin· 
tas Industrias ubicadas en 

j la zona de lnflue11c1a. de la 
I cludad del sur y la Facul· 

I 
tad de Cicr.cias Exactas e 
Incenieria. 
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Expartos de Mstroion.ia en Rosario 
" 

El proximo jueves 20 visita
ra la sede de la Direcci6n Gene
ral de Asesoramiento Tecnico 
(DAT), de en.lie Salta 2752. Ro-

El experto ven<lra acompaiia~ 
do por personal .de Tn Comision 
Nacional de Energia Atomica. 
donde actualmente cumple fun
ciones, y a su vez visitara dis
tinta.s industria.s de esa. ciuda.u 
y la Facultad de Ciencm Exac
tas e Ingenieria. 

. sario, el experto en Hetrofog-ia 
de la Organizacion <le fas Na.
ciones Unidas para el De~1.rro • 
tlo In<lustrial (ONUDI) Ing. D. 
Engelhard, de nacionali.dad ale-mana. .,_ __ _.. ________ ~~~~.....-~~ 

La tarea deli visitante consis
tira en observa.r el equiprunien
to de los laboratorios metrolo
gicos de ese organismo, y efec
tuar las sugerencias correspon
dientes para su ·desarrollo y am 
pJW:.i6n. 
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