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INTRODUCTION

In accondance with plans Listed in the "Job Description”, and obje-
Lively possibilities in Quenétano, with reference to CIATEQ (Centro
de Investigacibn y Asistencia Técnica del Estado de Querétaro), b
expert has been offered ornientation wonk plan as Lo professional
activities dirning the mission performing.

Namely, owing to the fact, that CIATEQ as a new {natitution did not
have any proghamme realization a@awf heat trheatment problems in in-
dustrny, it was {neviiabfe need Lo visit a few factornies. Agten that
have been expected opportunity to find out eventua&y possibilities
gon CIATEQ participation in s0Lving some technological problems.

For this purpose has been necessarly to offer team work methodology
a Lo cooperation between CIATEQ and individually factonies. Besi-
des that, have been expected some /cecomenda,aom about nuwch
activities on interest fon the 6.btww

Having in mind the previously mentioned, afiern a few factorny visits
nealization, as an interesiing tecnological problem has biren chosen
the problem of banded structurnes on some types o4 601194_"95 produced
grom case hardening steels. The problem was Ldentified in factony
"Engranes Cénicos”, which {8 dealing with machining and heat treat-
ment products finalizat on, for automotive Lindustry needs.

In accondance with problem's nature, has been appreciated that is a
u}pical problem whenre can be team wonk applicated in onder to f4ind
out adequate sofution weth regand to the impontance 04 problem, the
all effonts have been direcied to the activities as are work progra-
mme preparation, samples seleciion, and adequate pmc'u‘paon prepa-
nhation in onden to be ready for program nealization.

Besdides of the previcusfy mentioned have been elaborated some aspects
as to cooperution possibilities between nesearch institution and indi

. vidualy factornies. Especially have been pointed out some ideas as to




possibilities of wonk nesearch intensifying in CIATEQ.

About jobs which are very important fon industry, have been suge:ted

projects realization for case hardening steels hardenability nesearch
and as weel boron micro-alloying steels nesearnch as to possibilities

in automotive industry application.

Simultancously, has been necomended the bibLiography for heat treat-
ment fields actual in indusiry.




1.

PRESENT CIATEQ'S RESEARCH POSSIBILITIES DESCRIPTION

In onden to give a shont description of (nstitution CIATEQ, it L&
necessanily to point out that {8 Querétaro City a centro oy metal
working industry, which is nelative young and with present techno-
Logical problems and as well with pronounced wishes for fasten
development 4in the future.

Just because of that, have bHeen {ncreased demands for work research
1

application {in industy, in ordern 2o make possible of nominated aims

realization.

In accordance with industy needs, approximatively ore year ago, wais
set up the institution named "Contrno de Investigacifn y Asdistencia
Téenica del Estado de Querétaro, A.C." (CIATEQ). At the moment cf
Institution setting up, have been dominating the motives as fallows:

- Setting up a centre fon Local Lnduémy'needb, which has to be the
Centre of multidisciplinany activities as to nesearch and consul-
Lations;

- Fon hnown technolfogy sofutions adaptation making, and as well new
Zechnology development;

- To be promoter and bearer of new technics and new technology sofu-
Ltions;

- Services making to the industry, by means of a good &ibrany and in-
fornmation sistem based on infornmation bank data, grom the U S A
and Europe.

Havind in mind the formen motives, in the grame of CIATEQ's technical
function, was pf.ned the fields of professional activities as fallows:

a) Maternials production and as well maternials processing,
b) Machining and mechanical desdign;




c) Industrnial engineering;
d] Control in indusirny by electronic applicaiion;

At the very beginning of institution werk has been characterndistic a
Lack of expenienced staff and necessarily receanch equipment.

In such circumstances the main wornking effotts have amitiously
been dinected to the speculative reseanch activities in onden to
nealize some useful solutions fon industrny needs.

Namely, have been perfonmed mechanical and production procedute fonr
one type of rotary table with 250 Tons. capacity, for petrnol onilling
equipment. Within that solution has been done as faflows:

-Has been perfonmed swivel device redesdign, whre with has been permd-
Zed notaltion and possibilities to be Lowered on naised while the dri-
Leing mud is being infected into string at 5,000 pounds per square
inch.;

-Has been constructed, . 40 tons. capacity the hook with chock
absonber, where with hus be 4 prolonged the drnilling equipment ser-
vice Life;

-In onden to subsitute improntation, with own orniginal sofutions, has
been constructed an interstage coolen fon Large ain compressons;

Besides of the fonmen, at the moment are actual the activities as
gallows :

- On some type 0f forngings for aufomoitive industry needs, sofving the
problems conected with banded stnuctunes phenomenon

- Selection and modification some steel grades, in orden to decrease
Lty costs, and as well achieve a quality improvement;

- Perdodicaly services mahing as to heat trheatment practice, standarns
application and maternials selection;




Foa the futine perdod there L8 Left a need for methodofogy develop-
ment as 1o cooperation practice with industny, step by step reseanrch
staff completion and Long-teumed nesearch programme determination.




2. WORK PLAN PROPOSAL AMD ITS REALIZATION

Acconding to the JOB DESCRIBTION, the expent {48 obLiged to pa/d;écépai@
in cooperation with Centro de Investigacibn y Asistencia Téenica del
Estado de Quenbtano, (CTATEQ), in realization of jobs mentioned under
Items Nos. 1 to 5 inck.

For a successful participation in the mentioned jobs, it {8 necessany
2o provide the knowledge of the following facts:

- To get knows with the precious program, now actual, as well as
with the anticipation program, relating to CIATEQ.

- To get known with the available aggnegates/plants for the steel
production, fon the steel hot trneatment and for the heat treatment
0§ products, having in mind forgings.

- To be introduced with sornts of technological procedures, now actual
having in mind the heat treatment o4 products.

- To get knoum with actual probLems from the domain of the heat treat-
ment o4 forgings.

To get known with the available possibilities of CIATEQ, as to the
Negquipment, the personnel staff and the cooperation way with th> in-
dustry which ({s to be offened the expent assistance.

Adten the above and previous introduction into the present and actual
conditions, it is possible, through the mutual cooperation, to execute
and pergorm the §ollowing joba:

1. 1In onden to infonm and, in the same time, to enhace the staff penr-
sonnel fon a highen motivation within the heat treatment fobs, it

L8 possible to onganize a seminan with one og the following themes:

a) Theoretical Fundamentals of Heat Treatment




b) Essential procedunes in Heat Tneatment

¢} Technclogy cf Heating, Temperature Holding on a Level,

. Austenitization Process and Cooling

d} Examination o4 the hardenability of steel

e) Means, Devices and Equipment/ PLants gon Heat Treatment

§) Contrnol of Procedurnes and Means/Devices at Heat Treatment.

gl Practical Instuctions fon Heat Treatment, having in mind the
conthol process, procedures and the branch/field of the
application.

2. Panticipation in soluing the problLems nefating to the heat treat-
ment fon the product. of following uses:

a} Forngings fon the uses of the rallways/ Rallway carrniage and
wagon axcies and tyres/

b) Fonging, fon the uses of the powen/energy plants, f§rom carbon
and alloyed siteels.

¢) Forgings fon the ship construction

d) Tongings of special aims grom Cr - Mo on Cn - NC -~ Mo steels

3. Presentation of certain experiences within the team technology
activities fon the production of more iuportant products.

4. Eventual neaommendations about the possible way of cooperation
with the industrny which is to be offerned the expert and techno-
Logical assistance.

5. Eventual by-the-way sugge.tions, in the course of the personal
contacts and the intermediate cooperation, within the jobs con-
cewned with the heat treatment of products, L.e. with the acti-
vities of CIATEQ.

The previous wornk plan has been proposed as a possible mode of profe- .
ssionul acti “ties durning the mission. Having 4in mind the objetive
conditions in Quenétaro, the plan has been changed in certainly de-
tails. Namely, work plan has generally been accepted, with exception of
poants 1 and 2, becarse 0§ the production nature and factornies needs




Acconrding to the wishes and plans tc get an impression about factonies
features, which are dealing with production and heat treatment of fon-
gins, has been made a programme of onganised visits. Havirg in mind
the mentioned programme it was wxpected to get some informations which
are very imponrtant fon technofogical activities, especialy in heat
reatment of forgings. By means of mentioned, programme has been anti
cipated fon compiling different data as fallows:

a) General infonmations concening factorny and onganization featunres;

b) Compiling informations concerning technological activities, d,épenduzg
0f the production programs, and specialities of individual {actonies;

¢) Kinds of actual and present technofogical problfems, and usual puac-
tice of s0fving them, deperding of nature ard complexity of indivi-
dual problems; .

d} Ceoperation practice witi professional institutions, dipending of
the natune of technological problems having in mind the §ormer mentio-
ned, has been planed to visit, in Quenétano, a few factornies dealing
with forngings production and with fongings mechining and hest
eatment finalization.

Because o4 time chortage, the whole plan has not been nealized, but i:
was enough Lo gind out {internesting gield of activities during the mi-
dsLon.,




3.1

ACTIVITIES FOR BANDED STRUCTURE INTENSITY DECREASING ON FORGINGS
PRODUCED FROM STEEL 8620 (AIST)

GENERAL BACKGROUND AS TO BANDED STRUCTURES PHENOMENON

In accordance with previously degined proghamme, has been visited a

few factonies in Querbtaro, which have exfus<ivly been dealth with

production and products finalization gfor the autimotive Lindustry needs.
»

In one of them, moxre exactly "Engranes Cénicos", which have been dealt

with §orgings machining and L{ts final heat theatment, we werne Lnfcrmed

about very actual banded structunes phenomenon at one type 0f forgings

produced grom case hardening steel - 8620 (AISI). Because of zhat

phenomenon have been present the thoubles at machining procedurne. A

a mtter of fact, in cases of very pronounced banded structures its
detrimental influence have had negative consequences on machined sur-
gace quality, and in the same time machining tools corsumption was
increased.

At the opportundily b4 our visdit, haA‘been pronowiced a wish for mutual
cooperation in onden to decrease on cLiminate detrimental effect of
2his phenOmenann

Having in mind personal experience in »0fving such kind of technolo-
gical problems at some type of forg/nes, and in accordance with hnoun
data as to possible mechanism of influence Ln some technolfogical phases
0f steel processding, the proposal fon onganized offorts, in ornder to
achieve practical solution, has been accepted.

As a stanting point has been used a study waich was penformed by G.
Houwr and M. Konmann, from "Centro de Investigaciin de Batelle en Gene-
bra". 1In the frame of that study, the banded sthuctures phenomenon was
theated complex as to its definition, ondigin, possibility of {ts intan-
sity decneasing 4in some technofogical phases (grom steel production up
to final heat treatment), and ad well (ts influence on mechanical and
technological propenties of forgings and final products.




By study's data as well as in accordance with othen &< 2rature data
(2, 3), the banded structures were defined as matenial. <inhomogeniety
phesomenon which {8 uwsually identified by means of metalography tes-
ting, in the shape of fenite bands and ferite with pearlite bands
anmangeg {n succsesdion {n the Aecohdmy stwetune of a polished and
eatched sample.

The banded stnuctunes ornigin was atinibuted to chemical analysdis
Anhomegeniety which {s wsually named segregations. The segregations
have {ts ornigin in the phase of steel sofliciflication durdiiig cocling
procedure in the moulds. Namely, the finst solidified crnistals have

a different chemical analysis in comparison with crnistals which have
solidified Laten. As a consequence of that, thedendrites w..ich have
been formed durning steel solidification in moulds, are nelative {mpover
L{shed as to alloying elements. On the contrary of that in interden-
dnitic zones alloying elements arne present in elevated contents. The
influence combivned by these elements has an effect on austenite-ferite-
pearlite transformation concerued the phases nature which have been
fonmed in solid state.

Theredone, the banded structunes fcrmation have been supported by
elements with pronounced segregations duning steel procedure s0Lidi-
§ication, with neference to very Litle in sofid state difusion, and
which have a condidenable influence on austenite ferite trhansgcrmation
(Ma, P, Cn, Ni, Mol. Just because uv§ that, at relative sfowed doww cook-
ing in industrial conditons, takes place the pariicipation of individual
phases at different temperature. Namely, in zonas with Lower contents

0§ alloying elements (on demonitic axis] Zakes place jerite gcrming

and in the same time canbon L8 pressed into interdenaritic cones which
have a Lowen temperature 04 gerite pearlite mixture thansformation.

Having in mind the fommer, Logicaly can be conctuded that by segregarnions
elimination can be insured austenite transfommation (in all zores) at
the same temperature, what could have as a consequence banded s<wuctunes
elimination. Thenefone, the §inst steps in the procedure of bandes struc
tunes ebimination are (ndispensably effcrts to decrease segregations
intensity in the phase of steels production.




The most efficient steels production procedure as to se. regations
nedusing 48 continous steel casting. There ane as well the othen
mone expensive steels production efficient procedures, as ESR, on
steels vacuum Casting, but because of <its costs, they are oct of

the question fon case harndening steels production.

Therefore, 4in a Lack of continuous steel production posibdil’ .ies,
it 4s necessanily to undestake efficient technological actions in
the phases of clasical steel procedure, as fallows:

- In the preliminary phase of charge m&)ulng, thy to choose the
Loading matenial with a highen degree of purity;

- Improvement the temperaturne conditions and steels casting speed;

- Onientaticn to the smallern ingots, with adequate mould's congigu-
hation;

- Solidifying time in moulds mekovemerlt in onden to acheive gasten
ingot's cooling;
Besides 04 possibilities fon seghegations intensity neduction {in steels
production phases, as well there are certainly possibilities in steels
processing phases gorn bandes strwuctures. ntensity rneduction. In accorn-
dance with that, at steels processing by hot rnolling and furging, with
Lemperatunes and hot reductions improvement Lt is possible to reduce
intendendrnitic distances and as a result to achieve of banded structures
Antensity neducing.

In the meantime, as the mosit efficient possibility of banded structures
intensity dechreasing has been mentioned cooling speed after austenitiza-
tion, 4in the phase of heat treatment, which §allows products forging.
Therefore, has been tought on {sotheamal annealing application, with
gast cooling from austenite temperature up to L{sotherwmal temperature
heans jormation.

As well as been pointed out a beneficial effect of increased steel
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hardenability, as 2o banded structure intensity decreasing.

In onden to be proved the effect of isothewmal annealing, have beea
performed some tests on samples gnom steel "Locon" [(Afnon) with
divienent cooling speeds grom austemitization temperature up Lo L40
thermal annealing temperatune. By secondarny structures comparision
aften application diffenent zooling speeds Lt has been established
that with napid cooling speed application the banded structures nave
disappearned, and by sLowly cooling the banded structures have been
mone pronounced. In accordance with that, by means of properly
cooling speeds selection aftern austenitization, {t L4 possible the
banded structunes intensity cut down up to a minimum. Naturally,

fon every stecl grade there 4s a tipical cuitical nange of cooling
speeds, and as well the most convenient ({sothewmal annealing tempera-
tune. Just because of that it i(» indispensably to be acquainted with
TTT diaghams forn each steel grade, and by means of a few tests ot L»
possible Lo estabfish the best i{sothenmal annealing procedunre.

Besides the previously mentioned, {t has been considened the banded
stuuctunes influence on mechanical an technological gorgings propenties
In the meantime, the nesults quantification was not simply because of
mixed up the bandes structunes and non-metalic {nclusions influence.

However, it was verny obvious the banded structures harmful ingluence

Ain the machining procedune 0g different details, as well as to maternials
heteroginiety properties, especially ductile properties in the thansver-
sal dinection.

Tn comparnison with the Logitudinal dirnection, ductile properties wene
neduced fon about § times. In any case, such extent of ductility
differences can have very detrimental efgect on service Life in practical
gon mand impontant items.

TESTING PROGRAMME-PREPARATION IN SEMI-INDUSTRIAL CONDITIONS

Having in mind the previously mentioned Literature data (1.2) as well as




personal experience, has been concluded that is indispensably to
undertake eggornts in all technological phases in onder to produce
steel with mindmum of segregations, with neference to decrease the
banded structunes intensity.

In the meantime, when forgines are already produced with present
banded sturctures phenomenon, then there 48 Legt a most efficient
way Lo carrny out an interwuntion by means of isothewmal annealing
application.

Having in mind that in fongings production, which have been §inali-
zed by "Engranes Cénicos" parnticipate steels producer, forgines
producer and forgings beneficiary (Engranes C6nicos), has been pro-
posed To organize a team work. The participants of team should

be compounded g§rom the nepresentatives of mentioned g§actornies
toghethen with nepresentative of CIATEQ, whose duty should be parnti-

edpation and all the team wonk coorndination. In accondance with that

has been offered adequate working programme as has been described
in the point 4.3 which §allows. )

11




3.3 THE CONCEPT PROPOSAL OF PRACTICAL TESTS IN ORDER TQ ELIMINATE

PHZNOMENON OF BANDES STRUCTURE IN FORGED PIECES

1. Evaluation present phenomenon features, and at the same time,
the previous tecinology histony, as follcws:

a)
b)
c)

d)

el

Chemical analysis of heats;

The starting ingot's dimensions

Dimensions of stanting billets (on blooms) and cornresponding
hot degonmation nate;

Fonging temperaturne conditions, numben of neheat treatments,
and hot deforumation nate;

Heat trneatment c nditions (heating, austemitization, holding
time, cooling and Lol's featunes;

2. Sanples selection forn "semiindustrial" Lests:

a)
b)
c)
d)

e)

§)

Selection o4 needful number cof samples;

Adequate samples manking;

On the selected samples hardness measuring;

Mechanical testing o4 selected samples (tensile test anc
thoughness);

Or. each sample estimate the stanting state of the secondarny
stweture, take a photo, and estimate ithe contents 0§ non
metallic inclusions;

The secondany structure has 2o be identified from sunface 2o
the centen of plece;

3. Estimate holding times, in diggenent cooling means, having in
mind the {sotheumal tmpvmﬁme 04 transf{ornmation,

4. Parnameter selection fon aw.stem&tézauon, cooling and isothermal
annealing perfommance;

5. Onganize the method cf control, in orden to nealize the prescribed
varniables of heat theatment.

12




10.

11.

Tests nealization {n "Semiindustrnial” conditions

After heat treatment perfornming, fon all types of variables,
2o carny out {on sample pieces) handness measwung, the nesults
comparison, fon each variable of cooling, having in mind the
stanting state of the secondany stwcture.

Heat treatment proposal, for industrnial Lot, and test nealiza-
Lion in industrial conditions,

On the accidentally selected samples perform harndness testing
mechanical testing and secondany structurne testing.

The all nesults evaluation, and making optimal heat trneatment
preseiption;

Perumanent method o4 controf degfinition, in onder to nealize the
prescnibed heat theatment.

13




ADDITIONAL EXPLANATION AS TO CONCEPT REALIZATION

In accordance with proposed text of Zhe concept, the most imporntant
phases are samples selection and its starting quality estimation,
Ls0thermal annealing vaniables selection and its nealization, and
gorngings testing aften different varniables application.

As a mattern of fact the central activities in frame o4 the concept
have been planed on {sothenmal annealing application.

2
The essence of {sothewmal annealing 48 napid cooling application §rom
the austenization temperature up to the {sothermal annealing tempera-
tune.,

In ondern 1o clear up activities descrnibed in points three and foun '
(in the text of Concept) there is a need to point out data as fallows: :

- TTT isothermal diagrnam fon steels .in question;
- Maximal diameter gon individual §ongings type;
- Decision as %o cooling means selection,

By means of TTT .isothermal diagrams could be selected the austeni-
zation temperature and optimal {sothermal annealing temperatune.

In the same time, fon definite fongings diameten, havinn in mind selec-
ted cooling means and Lsothenmal annealing temperaturne, could be deter-
minated cooling parameter. Namely, by means of diagrams (1) could be
estimated needful cooling time forn piece core to be cooled to the iso-
thermal annealing temperatune.

In onder 2o nealize complete variables of isothermal annealing, the
praciical onientation procedure could be as gallows:

a)l Heating to the austenitization temperatunre, hespecting "The Carbon
Coeggicient” and furmace heating possibilities;

b) Ho.ding time on austenitization temperatune, with respecting dimen-




s4on o4 forgings,

e)

d)

e)

§)

a)

gl

Cooling 4in selfected means, in accordance with previously selected
parameters (by means with data in hand books);

After cooling, as quickly as possible, put the pieces 4in gurnace
which 48 preheated on {sothernal annealing Lemperature.

Holding time on isothermal temperatune should be 2 - 4 hounrs,
depending grom the forgings diameter;

Aften holding time on isothenmal temperature, continue with
fongings cooling on AL ain.

Testing penforming in accondance with point 2 of the concept
(e, d, e, §), and rnesults evaluation;

Aftern that could be continued with activities described in the
concept, as well as in points §, 9, 10 and 11.




4.

4.1
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RECOMENDATION AS TO ACTIVITIES IMPORTANT FOR PRODUCTS HEAT TREATMENT
PRACTICE

HARDENABI LTITY RESEARCH OF CASE HARDENING STEELS

Having in mind intention to select some {interesting §ields of nresearch
activities 4n next period, and in accordance with impnessions in having
been visited factonies and consultations with nepresentatives of CIATEQ
has been concluded that i{s necesarily to select something 4in conection
with products treatment gor automotive industry needs.

In the same time nespecting the fact that on the products for automotive
industry have very often been applied case hardening heat treatment pro-
2edures, has been appreciated that could be vey useful fo initiate a
project nealization as to subject of case hardening steels hardenability
heseanch.

Namely, in necent times (3, 4, 5, 6, 7) has been overnzome a practice
about surnface and cone hardenubility testing, and in accordance with ne-
celved nesults has been fallowed steels selection fon different hinds

04 application.

Tn conection with that, now Lt is not enough on the base 0§ cone
hardenability to foam a judgement as to steel applicability.

In accordance with the formen, the steels with entinely identical coxre
hardenability can have very different case hardened Layer hardenability,
what {8 very {mportant forn decision making as to steels applicability.

The details as to possibilities in the §ield 0f case .hardening steels
handenability nesearch have been presented to the CIATEQ's represcata-
nive, who was in charge cf activities as to heat treatments and queality
products Limprovements. By this oportunity will not be presented all the
details of case hardening steels handenability nesearch, but will be
pointed out the possihly results and of {ts possessing benefits.




Thenefore, by means of case hardening steels hardenability nesearch,
An dependence grom case hardening procedure, especially at gas canbu-
nizing procedune (direei or indirect hardening) could be detenminated
the geatunes al falfows:

- Carnburizing curve {n coondinates, carbon contents and surface dis-
Lance;

- Jominy cunves of completely research case harndening steels hardena-
bility fon different carbon contents in dependence §rom depth o4
case harndened Layen;

- lsohardness numograms with possibilities of simultaneously presenta-
tion the most important case hardening steels features;

Canburizing curves and Jominy curves of completely reseanch case hardening
steels handenability ane entinely known and thene is no need to give some

specialy explinations, but some data as to {sohandness nomograms elabora-

rion arne indispensably.

Namely, becausxe the results presentation of case hardened Layer has be-
come {immensely, with negerence to Jominy curves at a Larger number of
diferent carbon contents Levels, has been developed another methods of
results presentation, One of them (s isohardness nomogram.

In accordance with the previously mentioned, §rom Jominy curves data
for different carbon contents (on orinate) and distance from quenched
end of Jominy test (on abscise), can be constwcted curves of constant
handness- curves of {soharndnesses.

The monograms forn Lsohandnesses presentation are set up on the basis
04 suppositions as fallows:

- On equally distances from quenched end, the cooling speeds are
equeally;

- 0§ definite depth of case handened Layer, the carbon contents is
constant, what 44 due to constant case hardening conditions;




These suppositions make possible to study case hardened Layen hardena-
bility by subsequently method:

- Handness measuning along with Jominy test, on the individualy can-
bon Level constants, and fallowing hcrdness dependence §rom cooling
speeds on individualy depth of case handened Layer;

- At individually distances from quenched end of case hardened tast
can be estimated handness dependence from canbon contents at cons-
tant cooling speed;

1sohardness nomogram nepresents a complex review of hardenability
geatunes for complete catbon and harndness range wich can be achieved.

Consecuently by that way can be presented vorny well the feutures of
individually steels, wnich are essentially forn steels applicability.

ALL the (sohardness nomograms nepresent a common, with neference o 4s0-
handness curves which show a maximum Jonimy distance grom quenched end
at some carnbon Level which is typical for definite steel grade. This
Lpical canbon contents which b&ongA 2o the maximum of Jominy distan-
ce from quenched end, {s mostly forn all isohardness curver the same
carbon contents, which belongs to the isohardness curve maximum, L4
being considened as the most impontant steel featune, in accordance
witl. knowledge 0§ case hardened Layern hardenability.

This maximum simult-neously degine the carbon contents which make
possible to achieve entinely mantensitic structure on case hardened
surgace at a mindnum cooling speed.

From isohardness nomograms can be obtained very impontant information

as to night carbon contents on case harndened Aunéace‘ L onden to achieve
handness and hardenability maximum for case hardened details fgrom de-
ginite steel grade.

By means 0§ case hardening steels neseanch can be get the amwers for
practice as gallows:
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a) What carbon contents will ccrmrespond 1o the hardness maximum at
different cooling speeds;

b) What canbon gradient will be necessarny 4in order to achieve the
indispensable handness gradient grom sunface up 2o core 0f a
case harndened piece;

c) What is the difference among individualy szteel grades, at direct
and Andirnect hardening procedunre application;

d) What is the best steel grade as to achieving the needed carbon
and harndness gradients;

e) How much has to be case handened Layer depth, in onder to acMeve
definite hardness Level at a given carbon gradient

§) What is the alloying clements ingluence 4’n steels, on hardenabi-
Lity in cone and in case handened Layern, and what is the influence
c§ chemical analysis oscillations;

In accondance with previousfy mentioned, can be concluded that {s& use-
§ully fon steel producer to nepresents all the steel features, and

as well fon steels beneficiarny to have all data on disposal, in order
to be able fon properly technology priscrnibdng. -

Having in mind that, could be very usefully a project nealization as
to hardening steels hardenability nesearch.
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4.2

POSSIBILITIES OF CASE HARDENING STEELS MODIFICATION BY BCRON

MICROALLOYING APPLICATION

Langer part of Querbtaro industry is dealing with production ¢nd
fonging ginalization, which are produced grom case hardening siteels

In the meantime, at these asteel grades are present some problems
conected with narndenability and as well with {ts production costs.
Just because of that there are actual ideas about some steel grades
modification, by means of micro-alloying application. When as in
this §ield in many cases has overncome Boron Micro-Alloyding (which wzs
not been applicated in México), there are wishes and plans, in
CIATEQ, for practical tests initiation.

Having in mind u;eﬁuz practice 0f previous results evaluation in
other factondies on institutions, by this opportunity can be pointed
out definite reseanrch and industrnial neadﬂté which have been achleved
in Yugoslavdia, mone exactly in Zenica/Mining and Metallungical Combine
-RMK 4in Zenica and Mutallungical INstitute "Hasan Brhi{€" (Zenical.

The nesults have been nealized on some case hardening steel grades
destinated §or defined gearns Types used {n automotive industry.

In accondance with previously mentioned, should not be neglected the
possibility of mutual effornts in steels production and its properties
vernigication.

Naturally, this varniant should previously be considered respecting
the intenest both of partners, and agten that could be concluded
eventual arnaignment, concewned of mutual professional activities.
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SOME_ASPECTS ABOUT RESEARCH POSSIBILITIES IN INDUSTRY 1

GENERAL BACKGROUND

In accondance with the increasing needs of an (ndustry, it can be
necedsanily o set up an institute o4 industrnial iype. The setting
up such type of institutions is especially actual when an industry
cannot fallow market demands and own development, without intensive
and peamanent use of scientific knowledges and thein transfornmations
in practical solutions of some technologic.k problems.

At the very beginning of institution's estimation there are usualy
a fack of experienced staff and nesearnch equipment, as well as Lack
0f the institution's defined development programme.

It 48 undernstandable at the wonk beginning, because the principal
activities ane concentrated in attempts to sofve some impontant
problems in industry, and by means of that acquire a respectively
congidence grom industry. Naturally, this {8 the most complex
Lstitution's exdistance perdiod, that is why are needed great
slilfulress and high Level of habilities in onder to choose the
best working proghamme, efficient wonking methodology, and insti-
tution's development programme.

In onden o present some base ideas as a possible contribution
to the furthen CIATEQ's onganization and development, at this
opportunity will be wesented, in a gree intenpretation, some
experiences in lenica (8) Yugoslavia, concerned cooperation
between metallungical institute "Hasan Brki€" Zeiica and Mining
and Metallungical Comibine (RMK} Zenica.

Namely, the accepted attitude has been based on some hippcthesis
which will be neponted in the text which fallows.

In accordance with the formen, there 48 a supposition that in
the sphere of research activities can be mone kind of motives, hit

the most often {8 economical motive, which, §rom nesearch activi-




ties demands and expects as well, solving cof actuzl technelogy-
cal probLems. 1In the frame 0§ previous mentioned, there are
ghades 0§ complexities fon nesearch activities as fallows:

a) Adaptation: 1In specific conditions, known solition application
fon which {8 wanted certainly adaptation, but
essentiafly the solution £s unchanged;

b) Modification: In cases when Local conditiones demand condide-
\ nable adaptation on concrete technofogdical,
economical and social conditions;

Dovelopment Reseancs.: A grade more, in comparisdion with mod{fi-
cation, wnere {8 present effont Lo solve
a concrete probleme by means of present
knowledge gund;

0
-

d) Applied neseanch: Solving of some concrete problems, by means
0§ orniginal composing of present and provi-
sdioned new hnowledges which are wanted in

. onden to nealize inventions aims;

¢) Fundamental Reseanch: 1In this type of researnch participate
- base scientific disciplines as an-
mathematics, physics, chemistrny, efe.;

Depending §rom the technology Level, the parnticipation each of
previously mentioned researches, are different. Namely, the most
developed countries are onientated on new sofutions discovering.
In nesearch activities at these countries dominate applied and
fundamental nesearches.

On the othen hand, unden-developed countries have dominate partici-
pation of adaptation and modi§ication nesearches. Forn there coun-
thies 48 prionity to use known solutions which are atready proved.
Too much panticipation of gundamental research in conditions o4 a
Low grade of development can be in contradiction with actual®indus-
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twy needs, and in such cases the nesearch function will be byond

0§ expected contributions. This puinciple is necessarnily to keep

in mind in the phase of programme making, especially in accordan-

ce with actually gactory needs, which will be the polential servi-

ce beneficianies. Ln the context of the fommen it is wonth o ,
mention that the products nesearch is a very interesting gield of

activities fon industrial negions with a Lack of ginancial resour

ces forn equipping of new plants and new technofogy.

Products nesearnch one can 2o undenstand as attempis to Lmprove
quality of present products, as well as to create new products <in
conditions of available facilities. This type of reseanch stands
dorn a tipical instance where an underdeveloped Lindusiny can Lmprove
own efficiency, by means of a higher products quality Level, in
spite 0§ the fact 0§ a Low rnate of productivity.

RESEARCH PROGRAMME ESTABLISHMENT

In ornden to be able Lo establish mone detailed working programme
0§ a neseanch institution, it {8 indispensably to know present and
future production plans of the factonies which are potential servi-
ces beneficianies. 1In the same time, it is necessarnily to study
what kind of neseanch activities could be actual, and in accondance
with the available data estimate {institution's nesearch concept.

In the meantime, as 1o programmes of {adividual researnch tasks, in

any case {8 indispensably to prepare reviews fon technology ranges

as are, for <instance, maternials economy, guel economy, time economy
quality control and anotherns possibly nanges.

At these oppontunity, the impontance of quality control will be
pointed out, because of its specigic position as a central point
wherne ane present all infornmations concerned of raw materials, semi-
products and §inal products quality, as well as the completely
process quality state. By means of informations data there are

possibilities to define many tashs whose sofutions demands nesearch




activities.

But forn an efficient neseanch work programming it is' necessanily
2o have some monre data. Namely, it is very impontant to have
Anformations concerned the technology state at the other producens
nefevant gon the actual problLems in question. Neglecting this
aproach could Lead to the partial sofutions, what §inely, can

have negative consequences on the products quality.

Having in mind the former, one can understand that nebeanch pro-
gramme establishmen® nepresents an evdluation 0§ aczuaz problems
in the factonies potential services beneficianies.

In the context of mentioned, it is necessarnily 1o perform a List
04 actual problems. Eventualy numerous problems do not nepre-
dent a bad technology state in the factories, but on the country
a pronounced decision to do more napid technofogy progress.

When the £ist, o4 actual tasks, has been estimated, as next phase
48 the prionities definition depending of actual needs in <indivi-
dual factornies. After that, it is necessarnily for the prionities
which have been chose, 1o prepane a contract proposal. After
comesponding considerations the contract can be accepted as a
document with defined nesponsabilities both of partners, as to
details 0§ §inancial, termination and other conditions 4mpontant
forn project nealization.

5.1.2 RESEARCH PROGRAMME REALTZATION

Reseanch programme nealization nepresents an essence 0f scientific
nesearch activities. This type of progessional work (8 usualy
compound §rom two components:

- Speculative;

- Experimental;

Speculaiive work, as a matter of fact, L» a thoughtful research
activity, where, by means of determinated data and informations,




there ane possibilities to find out new combinations, orn to create
a new sofution. The usually auxiliory means at this work are profe-
saional Literaturne, wniiing table, drawing set and computation means
where especially there are almosi indeginite number of possibfe
combinations by computer using.

Regandless on speculative neseanch possibilities the neally scientific
nesearnch work cannot be imagined without practical experiments. The
experiments signigicance L8 Larger, when the tested phenomenon 4Ls

Less knoun. In the sphere of experiments s very Limportant tc fallow
nule, as Litle as possible experiments, and tny to heceive as much

as possible ingommations.

In accordance with that, there are possibilities of Laboratory and
semi-indusnial experiments where one can receive much useful nesults,
with spending no much of tested material.

Industriakl experiments should be pernformed, when the esperdimental nisk
48 put down up to the mindmum.

In onden to be capable to perform neally work heseanch, a nreseanch
institution needs experdenced stagf and neseanch equipment. The
contemporarny method for solving technological problems mostly has

a multidisciplinany characten, and that is why a profect realization
{5 beding performed by progessional teams, compounded from proge-
ssionals of different specialities, depending from the nature of
concrete tasks.

The benefits of such working teams ane posaibilities to study some
problems mone complex and in details, what <8 usualy beyond the

means of an individual. 1In such working teams, the most important

part 45 how to coondinate the work of all participants and in the

same time direct them Lo the best solution of degined task. Because

of that, the project manager has to have wide technology knowlfedges
 nange, and indispensable comunications hability. Having in mind

that, he has to be able to interpret different nesults in individual
subsectons of the project, in onden to nealize the best project sofution.
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5.1.3 RESEARCH RESULTS APPLICATION

Especially considerable phase of nesearnch work represents nealized
nesults application. Usually {8 expected grom the nesearch ondered
1o be the most nesponsible for offered solutions applications. 1In
the meantime, in practice can exist different situations as fallows:

- The application of offered solution, with defay without reason;

- Because of new technology introduction, with delay of offered
solution application;

- To be modif<ied the offened sofution, what can have decreasing Ain-
fluence on the previous reseanch efforts;

Just because of that, it 44 necessarily fon the project manager 2o be
nesponsible fon profect application. This (s especially important
in the nesewnrch phase, having in mind manager's duty 2o §4nd out the
best in practice feasible solution.

In accondance with that, of special impontance L8 the coeperation
practice with professionals in factories which are dealing with
problems in question, to be included in project nealization. By
that way will be easien to overcome actual probfem of habits, which
are present at every new solution application and can be a barriien
o4 nealization all possible benefits.

Besdides o0f that the professdionals participation, which are employed
in production, {8 of great benegfit fon them, because taking part
in s0lving some definite problems they take adventage of knowledge
and experience enmichment. Having <{n mind that, there is a chance
to estimate betten possibilities forn neseanch staff selection and
to build up the neseanch imstitution potential.

5.2 WORKING METHOD PROPOSAL FOR CIATEQ




Having 4in mind the base points of view described in PT. 6.1, 28 well
as the endeavours fon CIATEQ to be a nesearch institution with ade-
quate reputation, it is necesanily, in the very nearly futurne, to
undentake the fallouxng:

1} By means of complex and detaifed analysis, Lt {8 neesanily Lo get
acquinted with the present and gfuture production's programmes of
factonies which arne the services beneficiaries.

In gaccondance with the progiammes contents, thy to define the
main gields of CIATEQ's nesearch activities.

2} In onden to estimate neseanch plan fon 1982 yean, in cooperation
with the factornies professionals in the state Querétarno, it is
necessanily to pnebane a List of actual technolegical and othen
problems.

From this List select the prionitics, and study which g .obfems
could be sofved in CIATEQ's Anvuingement.

3] For each selected probfem, which can be sofved in CIATEQ's anran-
gement, Lt 48 necessanily to prepare the "Progham Research Prope-
sal" with the contents as fallows:

-

The actual problem's description;

Possible way of probLem's sofution, with description the base
phases of nealization;

t

NecéAAang testing materndial and eventualy other institution's
senvices;

The price of profect nealization;

Necessarny stufg number with defined specialities;

The date of project nealization;

The offered "Research Proghamme Proposal" has to te considered
with the service beneficiary, and aften that can be a contract
concluded. 1In the contract has to be defined the nesponsabili-




Lities both of partnerns, as to details described in the "Research

Programme" .

4) Each project realization to carry out by means of "Specialist
Team" which has 2o be compounded §rom specialist in factonies
which ane the services beneficianies, from CIATEQ nrepresenta-
tives and of the specialists grom the anothern institutions on
gactonces.

The jobs bearer in each project i8 "The Project Manager". 1In
accondance with {ts nesponsabilities, "The Project Managern”
has to possess a wide technical knowledges range as well as
comunications abilities, to be capable for succsessgully pro-
ject nealization.

Because 0§ activities natuwre, "The Project Manager” must be
nepresentative of CIATEQ. In the meantime, having 4in mind
very Limited numben of experinced professionals in CIATEQ, it
L8 neccesarnily to considorn eventually possibility, gon project
manager, Lo be from the anothen (nstitution, but only in favour
0§ CIATEQ.

5] 1In onden to be capable for the project nhythm and contents
nealization fallowing, £t is necessanily to onganize an "Advisens
Team" compounded §rom experienced managers in CIATEQ and facto-
nies services benegicianies. 1In the phase of the project realdi-
zation, the base the "Team's" task is fo cawty out perumanent
supervisaon and consultations in onder to insure the correct
professional Level by the project offered sofution. Besides that
the "Team", as well, is responsible forn project review and
appreciation as to the profects in practice applicability.

6) Fon the adequate wonk neseanch efficiency of special {mportance
i3 tne Level and mode 0§ payments forn all in the project realiza-
tion parnticipants. Having in mind that Lt {8 indispensably to
determinate a salary, fon all in the project realdization particd-
pants, 4in accondance with grade of working and professional
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contnibution. This approach 0§ professionals payment represents
an additional incentive for professdionals motivation as to taking
part in the individual projects realization that is in the same
time a very profitable investment, because of realy possibilities
to insure an extended professionals number, which are dealing
with wonk nesearch.

By this way, the pnrofessionals which wene taking part in the s0f-
ving some technological probLems, could take adventage cf enrich-
ment theon knowﬁedgqé and experiences.

As a consequence, that can be very useful fon thein everyday work

Besdides that, the professionally qualified staff in industry will
be initiatons of many jobs and pno;écxé which will represent the

exdstence futurne of CIATEQ.

This kind of working method in the same time will contribute to
CTIATEQ's populanization and Zo insure much better possibilities
§on experdienced nesearch stagg selection, which L& already proved
in reseanch activities.

In a Lack of researnch equipment and necessaryly staff experienced
number, but having xn mind the CTATEQ's wdishes to be able 2o

04gen as much as possible services to the industry, it is 4indif-
pensably to undertake intensive activities in orden to make the
acquaintance with activities and possibilities of the other insti-
tutions.

This s 0§ special Lmportance forn the properly ornientalion in
cases when are necedsanily the stafd and equipment grom the
anothern {nstitutions. Natuwally, in the total project quoiation
shoutd be included the part as to the services costs.

As a §inal aim in nesearch institution's physiognomy estimation
one can understand progessional staff and research equipment
possesion.
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But, 4in both cases it is necessarnily to act succesive and cautics-
Ly. Namely, the neseanch staff should be brought grom industry,
but having in mind that stagf gormation procedure takes the time,
thene 48 no possibility in short time to inswre needed staff.

As tu nesearnch equipment acquisition Lt {8 also needed to act
cauticusly, until the actualy and realy needs have been completed
Namely, it is necessarnily to study as much as posible what king
04 equipment {8 available in different gactonies CIATEQ's poten-
tialy services beneficianies. In accorndance with that thy o
estimate {8 utilizing rate and eventualy possibility Zo use gor
CIATEQ's needs.




SUMMARY

In accordance with data descrnibed in points 3, 4 and 5, duning the
mission have been undentaken effornts which have been concentrated
on nanges as fallows:

- Professional effonts in ondern to eliminate the banded structurnes
phenomenon, which have been actual on forgings produced from case
hardening steel 8620 (AISI);

»

- Considerations work neseanch possibilities in onder Lo intensify

efficiency of CIATEQ;

- Recommendations pernforming about progessional activities in 'he
futune, which are {mporntant for products heat treatment practice.

As to previously mentioned, has been considered the banded structures [
phenomenon (Pt. 3) in many aspects, and in the sometime has been |
prepared and offered the concept for research and handed structures

elimination. Besides that have been established immediate nelations

with factornies, and as a consequence have been \pl‘wnounced {8 wishes

§or permanent cooperation by methodology of a Team work.

With negand to CIATEQ as a young {nstitution have been appreciated
that should be useful to sugest some attifudes about cooperation possi-
bilities with industrny. 1In accorndance with that has been proposed
comesponding wonking methodology forn CIATEQ.

With negan to a Lack of experdienced staff and researnch equipment, but
nespecting the wishes fon CIATEQ Lo become, as soon as possible, an
efficient (nstitution, have been sugested some pfwje'c,t nealizations
(Pt. 5). These projects nelate to case hardening steels hardenability
neseanch and as well as to its modification by means of Boron Micro-
alloying application. The projects are very athactive because of po-
s8LbALE s 0f its nealization by means of anothers (nstitutions and
gactonies equipment.
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WYSS U.: Auswertungsmoglichkeiten den Hanxbanhektbpnuﬁug nach
Stinabschreckmethode, Harternel - Technische Mitt. - Riebensahm,
Bd. 6, H. 2, stn. 9 - 40.

POST C.B., M.C. FETZER, W.H. FENSTERMACHER: TRANS. A.S.M. 35/
1945/, stn. §5.

ROSE A., L. RADEMACHER: Weiterentwicklung des Stinnabschreckversuches
zun Prufung den Hantbarkeit von tiefer einharntenden Stahlen, Stahl
und Eisen 76/1956/ Nn. 23. stn. 1570 - 1573

KAYSER, THOMSON, BOEGEHOLD: End Quench Test for Detewmining the
Hardenability of Carburised Steels, Trans, A.S.M, VolL. 45/1953/,s2n.
1056 - 1070

MEVER, "Den Eingluss von Legierungsstoffen auf die Randhartbarkeit
von Winsatzxtanlen", Stanl und Eilsen, 76., 1956/, Hegt 2, stn. 6§-78

MEYER, "Die Randhantbarkeit als Kriterium den Einsatzstanle”,
Beng - und Hutternmannische Monatshegte, Jg. 105, H. 11, 1960
stn. 292 - 301

GURLEY, HANNEWALD, "DevelLopment and Application of lsohardness
Diagham’, Metal Treating Vol. 7, No. 3/ Maj - Juni, 1956/, 2, 6,
32, 33.

RUFFLE, "Gas Canburizing and Case Handenability, Some Basic Data",
Metal Treatment and Drop Forging, VolL. 25, No. 158/Nov. 1958/, sth
475 0 481

HALGREN, SOLECKI, "Case Hardenability of SAE 4028, 8620, 4620 and
4815 Steels”, SAE Transactions 1961, stn. 662 - 676.

ATLAS - HARDENABILITY OF CAREURISED STEELS, C&imax Mofybdenum
MoLybdenum Company.




31. SCHAABER 0.: Zum Problem den Warmebehandelbarkeit, Harterel-Technische
Mittedlungen, Bd. 21/1956/H 2, stn. 102 - 110
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R. CAUL. Que sena Le traitemet thernmique apres 1980 T.T. 1973
F. ABRESSART 1 SAR. Durcissement des aciers parn thaitements
theumomecanique et mecanothernmique. T.T. 1973 no 75, strn. 39/53
A. GREY. Lla prnatique du traitemet thewmique aux Etats-Unis,

S.G. NEKRASOV T SAR. Tsledovanie vE&ianija te/unometnaniceske f
obrabonkdi na svoistva nelsov. Cernaja Metalurgdija 1974 br. Lo

W. DOELKER. Vacuum Heat Treating Business Machines Metals Engi-
neerning, Quanterly, 1971 no 2, stn. 32/34
G. COLTON, W. PINE. Wanmebehandlung 4in Vakuum HTM, 1973, no 4, str.

E. KRIA T SAR. Amwedungsmoglichkeilten neuarntiger Vakuwmogen, HTM
K. KEGEL. Waumebehandlung in Vakuum, Oefen und Einmrichitungen

B. EDENHOFER, L'{onitrunation. T.T. 1973, no 79, sin
49 / 59 L 1973 no 80 stn. 31/43

R. EDENHOFER. Physikalische und Metallkindliche Vorgange beim
trienen im Plasma einen glirmentfadung HTM 1974, no 2, str.

R. CAULE  Amenique Impression 1972. T.T., 1973, no 75, stn.
55/59 4 1973, no 79, stn. 61/68

A. JURGENSON. Gazovoe azotirovanie a dobavkami uglerodsoderzascih
gazov, M{TOM, 1974, novemb. stn. €3/66

D. LIEDTKE Vengleich den verschiedenen Nitrnierverdiahren und
Knitenien gun die Auswahl. HTM, 1973, no 4, strn. 384/94

E. HOUDREMONT. Handbuch der Sonderstanrlkhunde. 1 Tom, 1956

K. ANDRE 1 SAR, Trempe de £'acier par impulsion. T.T. 1973, no 72

NEWS 1M HEAT TREATMENT
1.
no 78 stn. 55/5§
2.
3.
T.T. 1971 no 61 stn. 47/55
4.
atrn. 93/95
5.
6.
357/64
7.
1973, no 4, atn. 352/56
§.
HTM, 1973, no 4, stn. 337/41
9.
10.
.05/112
11.
12.
13,
14,
15,
Ath. 41/49
16.

W. HILLER 1 SAR. Neue Moglichkheiten den thenmischen Behandlung
von Elsenwehsfoffen mittels des Elektronen strahls. HTM, 1972
no 2, stn. 85/91




17. Tendance dans Les traitements thewmique aux Etas-Undis.
T.T. 1972, no 67, strn. 47/49

1§. W. FICHTL. Uben neue Erthenntnisse aug dew Gebiet des Oberglach-
enbornienens. HRM, 1974, no 2. sn. 113/19

19. A. FUSSL. Un nouvean procede de durcissement supergiciel de
L'acien dans des bains de verres fondant a basse tempeﬂaiuneé
T.T. 1972., no 70, stn. 47/50

20. C. WEYMUELLER. Modern Quenchants and thein application metal
progness 1972, no 1, stn. 38/50

21. T. CROUCHER. Applying Synthetic Quenchants to High-Sirength-
Alloy Heat Treatments »
Me;aﬁb Engineening, Quarntenly, 1971, no 2, slr. 6/11

22. . Synthetic Quenchants. Metal Progness 1974, manrt,
Atn. 61

23. 048 Quenching Mediums. Metals Handbook, vol 2, 1969, stn. 21/
24. ASM. PUBLICATION. Quenching and Martempering, Ohio 1964

25. R. BERGMANN. TImpontance of Agitation §or. Optimum Quenching
Metals Engineening - Quanterly, 1971, mef. stn. 17/19

26. M. GROSSMAN. Principles of Heat Trneatment "Cleveland", 1962

27. B. WATERHOUSE. Austemperning Impnroves Retaining Rings. Metal
Progness 1974, august, strn. 71/3

28. M GOURMAND. Les traitements thewmiquls en 1980 T.T. 1973, no 78

strh. 65/8
EXPLINATION:
(i - Taitement Therwmique
HTM - Hanterel Technische Mittellungen

MLTOM - Metalovedenie 4 terwmiceskafa obrabotka metalov
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9. SUPPLEMENT

UNITED NATIONS

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
, UNTDO

. 22 August 1980

PROJECT IN MEXICU

JOB DESCRIPTION
DP/MEX/77/008/11-13/C/31.3.]

Post Title Expert in Thewmal Treatment
Durnation . One month
Vate nequired As soon as possible

Duty station Quenétanro

In co-operation with the Consefo Nacional de Ciencia
y Tecnologia (CONACYT), the expert wiLl generally
assist the Centro de Investigacitn y Asistencia Téeni-
ca del Estado de Quenétano (CIATEQ) and, more particu-
Larly, will advise them on the more {mportant aspects
0f heat treatment nommally used in industry. Speclfd-
cally, the expert (s expected Zo:




< TFICATIONS

KUAGE

WEROUND
ORMATION

1. Organise at Leasi one sominar and/cx sheort course on the relevant

aspects of heat treatment, dealing especially with modern methods
and cuvient trends, Levels of production, standands and quo’ ity
control;

2. Assist CIATEQ .n handling specific consuliing and advisoty nequest
recelved from industry in this §ield;

3. Make specific necommendations Lo CIATEQ concerning its develop-
ment plans and fechnical services forn indusi-y nelated Zo thewmal
treatment;

4. . Advise CIATEQ on trhaining proghammes for its technical personnel
and necommend institutions {n which these programmes could be
carvied out;

5. Provided bibliographical and documentary material on the subject
04 thewmal trheatment fon Lthe information until of CIATEQ.

The expert will also be expected to prepare a final repont, setting
out the §indings o4 his mission and his recommendations to the-Gover-
ment on furnther action which might be taken.

Extensive technical and industrial experience in the §ield of thewmal
treatment; ability to onganise and conduct seminars and courses.

English; knowledge 0§ Spanish essential

CIATEQ has onfy recently been inclfuded in the project being carried
out at the Centros Regionales de Tnvestigacibn y Asisiencia Tecnold-
gica a La Industnia (CRIAT). Until now, it has won the congidence

0§ the metalworking industry in Querétaro which «s the centre of Lts
activities. 1In onder to assist £his Centrne to get off the ground and
to demonstrate {ts potential use, a senies 0§ shont-team experts should
be provided to guide CIATEQ and to offer practical {nstruction 2o the
industhy in the main subsectons on probLem areas of metatfworking, one
0§ which is thenmal treatment.

40




41

CANDIDATES REQUESTED BY 17 OCTOBER 1980

Applications and communications hegarding this Job Descrniption should be
send to: ‘

- Project Personnel Recuitment Section, Industrnial Operations Division
UNIDO, VIENNA INTERNATIONAL CENTRE, P.0. Box 300, Vienna, Ausirnia

80-42733







