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FIJAL RIPORY Ou UnIDO CONYRACT lo. & sl/94

In accordance witn uUwiol Contract .4o. @ ol/Ju, lasclituco Argeas

ciino de siderurjia (IAS) a5 carried out ciie foliowlay actilvities.

(

(

L

[

3

)

Lo winlaCers aave visitued wrazll oetweeil Jdaren <41 and

april 3, lvod diu aave OSganléed aleetlihiys with tue Uslbo

Leda iuducl andg Lie Sraclililan counterpart, wWita a view Lo

gettihy acqualinted wWitn tie Jgional situation of tae dra=

Zzilian steel aud 1IGO qari et and tine stracture of tne organi-

zations wWialcil Wwill put 1ato practice tae rationalization 1in

drazil, so as Lo enavle Ins to aevisce 4 natioiailzation pPlan

for steel na Iron Produdts (accordling Lo quality, CYP<s siape

dnd sige) auapica LU Lie sadid situaclon and scructure.

On April <J, 1432 laos seint o tae U Tuw tean ieader toe

Rationalicaciaon Plan for sleel and Lron Prowdcts (voluuie 2 of

tuis renorc) prepdared oh tie Lasis of conversatlouns Liedid on

Lac cocauslion of tae first visle, coatilalag Genceral ratlio-

nalication plan valic Lob Wy pLOGUCL, Jualll/, sadpts di-

aeaslon or slaa.

Plhe saiie Indlcates:

(4) tae coject of tie ratios. 4adleation,

(L) tac scope Lo Pl Sa0d A a2, daw Lae products and
Citaldoblerisvics Lo an rabloaaliled, vle.g

(C) Lue pokely as Lo Lad Libeleois Lav r4L10n§li;uLiun sHodla
uohLold, vno siould particlpate, aow bae ratlonalization
Casrs Sa0Ula oo coolulinatud, S T 1 RS SV S 1V KR P proaoted

aud sivalyged, aou Lac decio dad DL AN 2 S saould be wade
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avare Of 1Cs Laporidiacy, wWay tae Lirst paase of toe
ratioadaiidacion pian sa0dld convenicatly ve applicd by
voluntary agreecilenit, cto.;

(d) Tne outlines of tae guldelines to u¢ borne 1. winge ia
Q ratlioaalization plad ainu the stracture o develop saac;

(e¢) tue aetnodoloyy for estaciisalug tie gencral Jdiaguosis or

cthe wmarket atu tae ygeaeral plan of actioan, aow the
lieasure of variety is citanlished, aow tie rationalizatioa
unit 1s estawlisuaed, toe aecasuare of conceatration, aow
COo estanlish winether Lt 1s .aore or less favouraple to
rationalize a prouuct; tue analysis of ratiovnalizacvion
of speciflic Ccases, (uaestlonaalres for dsess and mand -
tacturers, the princ.ple of compatioility, cte.:

(£) questionaalres for carrying oat o aarket stady of steel
aid 1ron proudd-ots Wit a4 View Lo ascertalunlag tielr
siltdatlon and Lo suggest Cie Jualse of actiua for en=-
Visaging a long tesn rationadloatloan plan.,  Peasibilicy
and prooabliicy of currying out 1 vatloaalization, etce.;

of

(g) the cconowical cunsluderations and advantudes/racionali-
Zatiun, wil,

40U o= WPnls Plan was forvaraed to JufoO on July 21, 1942

(ur kef. o, G92/us/Li41), a5 toe iFirst wopore of tae Con-

tract, inclalding prase 1 and part of paases 2 aad 3 of tae

Prograa. 1t saoula ou puluted out taat tace sald Plan con=-

Calis seVelal contrlodllons walca artaoufn not contouplated

L Lae JOabtladh, Ve i e Livdadada Lo Ufacel Lo Zolsluct
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(4)

all tae aspects tnat smust be taken into account in a Global
Rationalization ¥Piau of steel and iron products.

This Rationalication Plan prepared by IAs was analyzed and
discussed at mectings n=ld In brazil from July 13 to July
15, 19u2, between IAS enc¢ineers and represcntatives of the
pracilian Government {(THHCWRO), the President of the Ch-1
Committee of ALNY, ana tie UNLDLO tean leader, all of whow
voiced their full aqreement and expressca thelr sincere
praise, so much so that tacy decided to take 1t as the
pasis for the preparation of a Marional Rationalization
Plan to be submitted for approval by tae Government of
Brazil, sctting out, apart from tie above aentioancd gulde-
lines, the duracicn of the Plan, the team of persons required
to put 1t into practice, etc.

As a consequence of tnls Pirst Report prepared by IAs, the
iirazilian Government has alrcady put 1nto caccution a
hational Rationalization PLAN POR S4BilL AND IRON PrROLUCTS,
the preceduare of which is as follows: tune President of Ci-1
drew up said Plan (copy of wnich is attached) pased on the
Rationalization Plan of oteel and lron Products prepared by
IAs. 'his Plan‘was discussed In the first place by the
UwIDO team leduer ang dpproved by Lo PruuxdugL of  IaMLTRO,
ana after .aeetings orgunized by CudieWRO 1a the nontin of
Octower 193, 1t was unainliodsly upproved as the Jdational

Plan of tae Yraesisilan Sover.acent,
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(3) At meetings held in srazil between July 13 and July 15, 1982,
engineers of the IAS, representatives of the Brazilian
Government, the UNIDO team leader and the President of Ci-1,
analyzed tue themes of the two pi;ot projects and, taking
1nto account tie current situation of tie Jdrazilian steel
market, decided to adopt the following course:
= Rationalization of steels for mecnanical constructions,

classified according to their chemical cowposition;

Rationalization of steels for metal structures and me-

chanical Constructions, classified according to their

mechanical characteristics;

with IAS being in charge of tue preparation of tie wethodology,

the procedures and the Juestionnaires corresponding to the

said Projects.

At the said meeting, IAS was reguested tn give lectures

(not contemplated in tie Contract) on the objectives and

advantages of the Rationalization for users and manufacturers

of steel products, in order to ake taem aware of the ing-
portance of this brancii and it was agreed that the same will
start as $oon-as LAMITRO Gecldes on tuc entitics, associations
and firus wiere they are to oe delivered.

Furtheruwore, in the course of tuis visit a work tine-table

was agreed upon witn the Government of bracil, and the UNIDO

team leader, copy of tue agreenent note pelng included as

Annex 1.
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IAS prepared the methodology, tae procedures and tne guestion-
naires of the two Pilot Projects (volumes 3 and 4 of the
instant report), including:

- exhaustive questioanaires for manufacturers and institu-
tions of B8razil, related to the steels that are being
manufactured, for each type of steel and shape of product,
and the imported steels, 1a order to deteraine the in-
ternal consumpcion of vracil and the export market;

- an exhaustive questioanaire for users in order to ascertain
the type of steel tney consume, tae swape of the product
they ouy, the process they apply, tne iltews tiey prouddce,
theisr cnaracteristics, etc., witia a view of finding out some
of tue parameloers deciding waetaer or uot a certain steel
caa be replaced or substituted by aunother type of steel;

- tie metnou of uatca processing aad traciag consumptiosn
concentrativn Ccurves;

- the criteria to be borne in miud in oruer Lo determine e
rationalized lisis;

- clc.

Vhese uoCUents Wel€ stuuied la orazil octween sovaaoer Qv

diid pecemver 3,.1)32 jointly by LA caglicers, tae uidloO team

leaver, represcntatives of tue Government of Lrazil and the

President of Cu=1, Liae lacter edpressing Linelr agrecnent

and satisfaction with tihe work tuat nad been carriaed out.

setwee., Octouer 1/ und wewovaioer 15, 1us2, Iag. Paulo Cesar
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over Tavares (Siderpras = Cu=1 Adiwy) and Ing. iteliane Fon=
seca {IniLwRO) visited IAS in order to couply with the
training plan for urazilian eagiunecrs stipulated in the
Contract, 'I'ic said endgiucvers COOK & training course re-=
lated to general aspects of tne objeoctives, policy, out-
lines, wethodology, techuical and ceonoiical aspects, etc.
of ratiocnalization, regarding special aspeats of tne
methodology, questioanalres, data processing, etc. for both
Pilot Projects, as well 3s regaraing tae organization of
technical committees and the conduction of a iatioual
Rationalization Plan.

They also participated in our Technical Commissions and Cou-
mittees in order tou sce in practice tne operatlve mechanics
and the discussion between users and manufacturers of various
rationalization projects.

The same trailning plan was complied witn between Decenber 12
and 23, 1982 in our Institute for the penefit of Ing. Reglna
Alves Vimarcati {(LiwRC) and Ing. Lule Octavio Ferreira
buarte (INA2TRD), whereby the Training Plan for four Jra-
zilian engineers provided for in tihe Contract was complicd
with,

The metnodology and procudurces of tac dational Rationaliza=
tion Plan uas well as tne analysis of Data and criteria for
drawving up the ratioanalized scries vere also discussed and

explained to the seprusehtatlveds of the Braziilian Goveras
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ment when IAS cngineers visited Brazil.

In accorJance with reqguests made by tae Government of Braczil
throuyn the UJdIDO tedid leader, and in spitc of the fact that
they were noi included in the coatract, ILaS engilneers deliv=-
ercd, between Jovaibar 26 and Deceoniber 3, 1942, several
lectures witn slides, in R1O ue Jaseiro a:aa Sao PPaulo, witna
a view to explaining the importance of the rationalization
of stecl in tihe national cconony and the collaporation tue
steel industry and consumers shoulu give to the dational
Prograii, as well as tae pillosopay, methodology, cte. and
tne acnievements oot technical and cconomical tais activity
allows to attain. The s5:1d lectures wvere Jdelivered 1n the

following entitics:

- IBS (Brazilian Steel and Iron Institute);

- SINAVAL (Clational Union of tae Snipbuilding Industry);

- SICLw L (Jnion of tine rerrous Motal brawing and Rolling
Industry of the .tate of sau ifaulw);

- SIIUTR: {Union of the Railways and kailroad aterial and
Lguipnent Industroy of L.e otate of Sao Paalo):

- AbLCaM (erzilian association of detal stractulbes suilders);

- CusF (oraeilian Forging centor) ;s

- ANFLVLA (Asuociation of satomotive Vealicle Manuwfacturers);

- SLDTPLCAS (ationd L Union of tae autoactive Vendcle

Comy onents Indusory.
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Furthermore, IAS prepared and delivered to the UnIDO team
leader lectures and slides in Portuguese and in cnglisn

50 as to enable tiem to curry on this task Hf wakinyg the
vracilian steel users and manufacturers awarc of the iam=
portance and auvantages of applylag a Rationalization lan
to the pracilian steel and iron markcet.

buring taeir visit to razil in tae montins of ~November and
Decenber, 1942, IAS enginecrs, joiatly with represcitatives
of tne Brazilian Governmeant, tue Prcﬁiden: of Cus-1 and

the UNIDO team leader, .nuly:ced the time-tanle drawn up
in tic monta of July. wae represencatives of tae wrazilian
Goverament stated caat 1. view of tue fact taac Lhe coicept
of rationalization is relatively aew in srazil, walCa @eans
thnat it will take lonyger to convince tue steel manufacturers
and users and to sccure their backing, they suggest and stip=
ulate a new time=tanlce cuding in December 1943.

This new time~table was subaitted to UNIDO 1u tihie second re-
port and accepted by telex ovn dlarch 22, 1Yas.

puring a visit of IAL vnglhcers Lo Srazil hetween llovember
30 and becesber 1 oabu 2, Y63, at mcetlngs witi, Lic wrazilian
Goverinent ad tie UNIDO  team leader, the phases

of the program wilCn Iuidali to be pul 1nto pracilce were
analyzed, 1.¢.:

(1) the preparation oif tie rat.onalizoed serics of steels of
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the two Pilot Projects based on data to be supplied by
tae Brazilian Government;

(2) the participation of IAS in the Technical Comuittce of
Brazil in order to ¢onclude the study of the rationalized
series of steels of thie two Pilot Projects.

The representatives of tlhe Brazilian Goevernment state that

unfortunatcly the said phases could not be implemented due to

the fact that the collection of data is not completed

yet anu taat the Tecnnical Cowaittee will weet only in 1984

They also state tihat the work at the national level is

fairly acvanced stage with regard to the following areas:

- constr.ction steels

- tool steels

stainless steels

- special steels.
Phey state farthermore that tihcy are convinced that with the
training and technical assistance provided by Lah, as well
as due to the abundance of detail, completencss and clarity of
the ncthodoloqy, the vrocedures and the analysis for drawing
u;. rationalized lists of steels, srazil has the elenents
ruired to develop successfullly tue Lational Rationaliza-
tion Plan. wherefore, and bLearing in mind the foregoling,
the Brazilian Government prefers to analysis the data and the
Technical Committce concerned decide the list of rationalized

of the two Pilot Projects, and requests, 1in the
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event of difficulties with regard to these Projects, which

it disnisses as improbable, that IAS lend its assistance '
to solve any such difficulty, a service IAS undertakes to give
by mail or in the course of visits to Brazil without additional
expenses. Furthermore, [2S undertakes to supply guidelines

for data processing and analysis as well as to make re-
commendations related to the preparation of rationalized

lists of steels.

This way IAS understand to have finished and completed
the UNIDO Contract N° T81/90. In the same way the
Brazilian Government and the UNIDO team leader agree
that this task has been satisfactcrily fullfilled.

We also waat to express o"r thanks to the Brazilian
Government and UNIDO people that allowed us to end this

task in the satisfactory way above said.
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ANNEX 1

NITEZS OF DISTUTSIONS KELATING TO RATIONALIZATION OF STLYLS
WiTH IAS AND BRATZILIAN NATIONAL COUNTERPLRT - 13/15Ju1y32_

Eng .José Francisco Lopez and Blas Laterza visited Rio from
13 to 15 July 1982. Three neetings wese held with these
Engineers one of wrich was attended by Cel. Cyro Borges .
resident of CB-1 and INMETRO staff. Tre INMETRO staff

. @lso attended the conciuding meeting on 15th July.,

ine report prepared by IAS on Basic Concepts of Rationaliz-
ation Plan for Steel Products was discussed and appreciaied.

The sccpe of contracting servicss was also discussed and
approved in prirciple by all concerned.

Two pilot projects were idzntified. Thase are;

1. Steels bzsed on chemical ccaposition
S

2, Structural Steels based on rnechanical
s

Fropertie

The following irportant decisions and plan of work for
future was agreed.

1. The result of the prel:rinary incuiry related
to steels at prescnt procuced hased on chericel
composition will bLe¢ sent to 1LS when ready.

2. Two Brasiliins will be sent to Luznos r:ires
to stidy the Geieiled work angé thne methodoliogy
followed by 1AS for rationalization of stceis.

3. IAS will prepare detailed guestionnaire to

collect data for the two pilot projects
identified.

4. IAS will deliver lectures in Belo Horizonte,
Rio and Sao Paulo for different groups selected
by the Brasilian counterpart in order to explain
the importance of rationalization of stecls.

5. IAS will prepare the lecture notes for item 4 above.

6. When the data is collected for the pilot projects

IAS will analyse the samc and make their proposals
for rationaliczation.

7. IAS will participate in the meeting of the study
commissions of CB-1,
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8. After the completion of the study of the
CB-1 IAS will prepare the final report
and the recormendations.

The gquestionnaires and the lecture notes reffered to under
items 3 and 5 would be sent to the UNIDO Tcam Leader in
Scanish and English by end of Aucust 1952.

The President CB-1 is preparing a National Plan for under-
taking this activity. He would be discussing this plan

with the UNIDO Team Leader and then send it to the President
or the INMETRO., The intention is to get the Governrent
approval ifor this plan so that the industry will fully
Support this activity.
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MOTHODOLUGY FOR WHE RAYIUNALIZATION OF PILOY PROJECE STLELS

The rationalization methodology consists in trying to
roduce tne variety of types of steel, with a view to replacing
the lowest consunption by the higuest consumption types (see
notes 1 and 2). ‘Yo this eund, concentration curves are used,
in which the types are arranged 1n accordance with the de-
creasing consumptioa.

Two types of curves can be seen below, differing in the
way taht consumpticn is expressed. In oné case, it was done
as a4 cuulative percentage, snae in the othier one, in tons. The

types of steel are those 1n semand on the mariet.

100% Cumuiative of consumption

B C
PCOH B
503 cmeommn
0 dbnd e W L SN |
YVltIIr)vrllII'VIYﬁI
A Tvpes of steel
Consumption
t/year
CAM ~—

b ddnedredariard . 2§ J Lo
IABAARRERARRRERAARE 1SR
Tyoes of steel
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Phe searcn 1s directed towards a Denand Satisfaction Per-
centage (DSP) close to 10Us {(for lastance, 2%e). This wmeans
that, in principle, the teldency will pe to recomaend as Ration-
alized Types of Lreel those couprised in zone AB, with a view to
satisfying a hign percentage of tie uiand.,

liowever, tuils value of the LoD ust be nade coupatible
with the minimum yedrly conswaption the wmanuidcturers wisn to
Lttain so as to aveid lucurring manufacturing surcnarges (see
note 3} .
rne objective 1s to find a couproulse solutbion butween botn values,
anu at tne sane tiae, by lcans G a4 tecanical analysis of tae
chLQCcmeut conulitions of ont type of stuel by aaotael ohe, Lo

satisfy tne demand of the non-rationalized types (zone 8C) with

rationalized types (cone AL} (see note 4).

Anot..er objcctive is, as far as possible, to group toyether,
whenever technically feasible, consumptions of similar steels,
cven in the case when both are high consumption ilteas.

For this methodoloyy to e applicable it 15 necessdry thel
tO pPoOssess information reflecting the consunpticn of the products
schneduled for rationalization, S0 435 to periit the first type
of curve (that is, tuc onc corresponding to the cuidulative per-
centual consumptions) to be traced. Furthermore, ‘the MAC value
must be availablc; tuls Can be expressed as a percentage of the
total consumption. “he taryet is o LSP of 9L%.

So far the ccounoaics ol the prouleiw  would have been solved,
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but in order to cover the techunical part additional information
1S necessary regarding the intopued use of each type of steel
and particulurly the process to wildch 1t 1s to he subinitted
(forging=machining, acat-treatuent, etc.) and 1f possiuvle, 1its
replaceneatc,

For this reascn, twc types of information are specified,
one to be requested Irom the manufacturers and the other one from
the users.

The information to be used for the rationalization is ex-
pressed in terms of percetages or quality, waich mneans that
those supplying samne should not think that confidential data will
pe divulged. It 1s oovious that the original data wust be in
tons so that after processing i; day be converted to a percentage
indicating the reldative demana, the disclosure of which will
harw nobody.

After yatihering tihwe infornation and completing its analysis,
as well as jwifying the replaceuents and their eventual in-
lusion or not into the list, a document 1s drawvn un to he used
for deliberations and work.

‘hls docunent will serve as tuce basis for discussions
butween users ana suppliers. The gsaine will conmprise:

{a} the original list;

(b) the reclative consuaptions (in percentades) capressud as curve
ADC;

(C) tie MAC sougut by the aandfacturcrs,

(4) the 06D reacned L tie analysis;

{e) tne suggested rationalizeu list,; fts roeauction in comparison
with tihe oriydndl llst and Loe justifilcatlon ol each in-

clusion or exclusion as wvell as the replaceaents;
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(£) tiie technical information of the users;
(g) additional information regarding foreign commerce.

doreover, a list of steels (if any) that are not recommended
and have nc replacement, could be attached so as to avoid theilr
inclusion in future projects.

The discussion between users and manufacturers should be the
last step before making pubklic the proposal. 7The agreenent duly
justified, shall be valid as a recommenuation and will have to be
updated periodically. 4o this end, the sane nethod shall be

employed.




Reenil. B [y N

LR

-

... .

RN IR oo T S < YRS

R R

PRy

o~ o .

‘.\. .
e WA

T—

NOTES CLARIFYING Tiii. JAETHODOLOCY

The first aspect to which attention snould be drawn is
that its purpose is:

TO RLDUCE Tt VAR:sLTY OF TYPLS OF SYWLELLS/DIMLISIONS, LTC.

To this end, it Is luperative to define with precision
when two types of steel are different, and when, appearances
to the contrary, they can be considered identical. '“The same
occurs 1n the case of dimensions.

Quite often two stecls having the same chemical coemposition
receive different designations due to the fact that they belong
tc different standards.

Similarly, quite often, uue to the use of different round-
ing off criteria, the dimensions converted from inches to milli-
meters present a different quantity of digits and even differences
in thelr numerical expression.

On the other hand, by resorting to simplifications, different
types of stecl arce luwnped together into one at  tie same comusec=
cial designation or standard. In such cases, reference is made
to the chenical composition, for instance, disregarding other
Churacteristics decisive for uvielr application as, for instance,
restricted levels of one or aore couponents or other complumentary
tests the product nust puss Lo older to e apt. Th}s is the exact
opposite of the forcyoing case, indsiuch as it causes two things
to seem to be different althiough they are not.

Certain practical conclusions for the rationalization task
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can be drawn from this:

(a) It is essential to defiune clearly the field of application,
that is the KATIOWALIZATION ULIV.

(u) Very thorougn analyses and consultations should be made
whenever dovbts regarding data or designatioans arise.

(c) 'the additional technical information regarding the uscs of
the material in question is essential for a correct statistical
evaluation of the variety.

Although the purpose is defined as REJUCTION Ol VARIETY,
in some excepiional cases, based on tue analysis, 1t night
be necessary to effcct an increase. In spite of the fact that
the market is supposcd to be oversiczed as far as variety is
concerned, duc to different factbrs, among them the imports of
technologies and products, it 1is possible that some products
are inefficiently employed and that a correct utilization of
the material could lead to an increase of the varicty. This
point should be duly analyzed and the sole reason it is mentioned
here is to stress that it cun really arise.

Jhile, on the one hand, it is perfectly clear that the
racionalization must be carricd out to conform a market (manu-
facturer=-user) and tarougn negotiations betwecsH béth, on the
otner hand 1t 15 cssential not to overlook secoundary factors
capable of acting as auditional elements of judgement or criteria
in making decisions.

If we accept that point (1) nas been solved, that is that
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the steels/dimensions are uifferent, then there only remains

to indicate the substitutes wvhich 1n all cases will generatce
curtain changes. In this case, it 1s convenient to take into
account, apart from the consuuption, its supply condition. If
tne material is iwvorted and if it is not the same as anotier
material of local origin, tuen i1t could be couvenient to analyze
why it has not been substituted and wvhetaer tue sumstitution

is feasible.

If it is a low congumptlion product and its substitution is
not feasible, the problew i1s not 50 serious, as it 1Is perhaps
less convenient to manufacture it than to import it. liowever,
if possible it should be made, alcernatively a substitute accept-—
able for local production snould be recorusended.

Quite often, tne iwmported material represents an apparent
variety and others witih appropriate technical counsceling are
replaceable,

Anothier aspect, unrelated to tine analysis of the consumer
marret, is a4 material manuractured for export. In thls case, itos
MAC may be lowcer than the value taat has been technically cal-
culated based ou tue dssunption that it would be asanufactured
exclusively for the local wmarkct. LAport can act as a wasis for
this consumption and represent a target for the incorporation of
this prouuct into the local uarket, always provided that this is
desirable.,

P0 resuine, it can be sqald that tne application of the
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methodology must be carried out with auxliliary data as to the
origin of thc'consumed product and its situation as an exportable
product.

dearing clearly in nind the foregoing points, which is
practice should be evideuced by the availability of TLCHNICAL
INFORMATION OF USERS, ADDIYIONAL IHPFORMALION RLEGARDING FOREIGN
COMMERCE AND CRITICAL ALD CAREFUL PROCESSING OF STATISTICS, the
next step is to analyze the replacements.

Priority must be given to marking zdnc BC of the curve.

The low consumption products nust be eliminated from the
lmarket on a short- or long-term basis. If acceptable replace-
ments can be recouucnded, then tals will pe a sihort-term sola-
tion, otherwise it would be a warning for the future. A&s they
are not contained in a list of recouncnuaple products, the new

projects anu developments will avoid then.

Lven so, zone aL = tie aiyh consumption zole - warrants
an analysis. A replacuuaent within tuis zone is nignly profitable
due to the relative weight of the consunption and cinliances even
wore the raticnalization. Special attention should be paid to
dmported or exportable material.

For the above-said to be valid, it must be supported by a
broad dispersion of replacement criteria and of the qualities
of tie rationalized steels. Dhe technical transfercnce is
fundamental.

AR Ultinate aspecl to Le Lorue in siihu 15 the coucatenation
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of the rationalization downwards or upwards with regard to the
manufac.uring process.

In the dinensional part it is important to take inco account
the products arraunged in a downward sequence, for instance,
DIMENSIONS OF SIELTS AWND MANUFACTURE OF WELDED YUBES. The
standards governing samne stipulate the dimension of the wall of
the tube having a peculiar shape which must be taken into account
vwhen the thickness of the sheets is rationalized. Desirably,
the tubes should not require a different‘or special series, how-
ever, should this happen with certain dimensions, then it ought

to be taken into account wuen the sheets and tubes are rationalized.
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1. OBJECT.

To carry out a gtobal analysis of the steel market and endeavour meeting
to the greatest possible extent the actual requirements of the consumer
sector, within the framework of a technically and economically optimum

husbandry of materials, manpower resources and equipment.

2. SCOPE

The scope of the rationalization plan shouid be national. It should be
related to mass production and mass consumption steel nroducts rather
than to qualities intended for special or highly specific strategic
uses.

The said plan should be global and encompass the basic characteristics

of steel and iron products, such as their types and grades, shane,
cizes and dimensions and the various states thev are supplied in.

3. POLICY

The aim of this rationalization plan being to safequard the interests

of the country in general and more particularly the interests of both
consumers and producers, it is paramount trat the rationalization
activities be carried out with the participation and general assent of
all sectors of the steel and metallurgical industry. so that, in the
light of a joint analysis of the actual requirements of the consumer
market,based on actual manufacturing possibilities, thenecessary criteria




may be worked out in order to eliminate any imbalance existing

in the inteinal market of the country and ensure a continuous and
economical supply for the national steel and metallurgical industry.

Assuming that rationalization implies the optimization of a process,
it is logical to think that it will be more in-depth if it carried out
with the participation of all sectors involved and if the various

interests are adjusted to each other.

In order to achieve this end, it is advisable that the entity
coordinating the rationalization activities be a Committee, possibly
called "Rationalization Committee", comprised of representatives of
the Government, the entity in charge of the steel making activities
and policy of the country, as well as representatives of institutions
and organizations grouping together the steel manufacturing and
processing industry, standardiza*ion institutes, whereby tne general
big interest of the various sectors of the steel and metallurgical
activities of the country will be consolidated, whilst the private
interests would be studied jointly with the specific rationalization
subjec.s at a later date.

Said Committee should fix the general policy and global coordination
of rationalization tasks, promote and divulge the rationalization, etc.
(see functions of the Committee in 4. "Outlines").

it is of paramount importance to convince all parties involved that the
rationalization in undertaken jointly and in the best interests of
everybody, and to pay special attention in the initial phase to the
consumer who will be the first to react to a rationalization plan,
inasmuch as he may feel that it restricts his possibilities to purchase
the product he requires. It is therefore necessary to divulge the idea:
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- that the rationalization plan endeavours, in the first place, toc put
order in the steel market and is basically directed to mass consumption
products without interfering with special use products,

- *hat the series of rationalized products cover, as the case may be,
around 80% to 95: of the total of steel products, in tons, manufactured
and applied to specific uses, and those not falling into the
rationalized series have been excluded after an exhaustive analysis,
carried out jointly by consumers and manufacturers, taking into
account their practical uses, manufacturing characteristics, technical
and economical conditions, substitutions, replacements, and so forth,
all of which served to prove that it was convenient to exclude them,
inasmuch as they can be substituted adequately by other products
contained in the series, or because, as a rule, they are not used or
manufactured, or else because their manufacture and uses are
antieconomical, etc.,

- that the concentration of steel manufacturing in certain qua'ities
and shapes, will offer the user, among other adventages, the possibility
to purchase better quality products at a lower cost and will also make
them available at the right moment and the right place,

- that the fac* that there are series of rationalized steeis does not
prevent either the producer or the consumer from manufacturing or
using other steels whenever this should be justified.

It is therefore advisable that the first stage of the rationaiization

plan be carried out voluntarily, by general assent, that is by preparing
a set of "Rationalization Reconmendations", until the initial fears have
been dispelled and both users and manufacturers have understood that

the rationalization does not harm anybody but rather favours everybody.

Likewise, in order to promote and simplify the use of the series of
rationalized steels, it is convenient to divulge the properties of said
steels, especially of those that are rationalized according to qualities

so as to enable the user to select the type best suited to the




e st
= mE 8 A A M BN B G B S e B Em —

characteristics and practicai use of the product he nlans to manufacture.

Ancther bas'c aspect to bear in mind is that the rationalizaticn should
be given an organic and systematic character, enabling it to offer prompt
and effective solutions of such problems as may arise in the industry

due te the growtn and diversification of consumption, the substitution

of imports and the need to rely on an appropriate rationalization of
measures. It should furthermore endeavour to create conditions of balance
between manufacturers and consumers, and to implement a plar of action
ensuring a better knowledge and effective use of the raticnalized series.

4. OUTLINES.

The first stage of a global rationalization plan of steel products consist
in making order in and providing guidelines for the market. However, to

this end, it is necessary, in the first place, to become acquainted with
said market by means of production and consumption statistics questionnaires
referred to representative periods of time and moreover to know the causes
and reasons that nave led to the current situation (see questionnaire

~item 11), and thereafter to have at hand an operative method for analyzing

the situation of the market and obtaining a realistic diagnosis of same
(see methodology item 5).

Once the diagnosis of the situation in the market is known and a very
clear picture has been obtained as to:

- the products that are really necessary;

- the possibilities to produce them in appropriate qualities and at
appropriate costs;

- the products we wish and can import; and

- the products we can export,
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a very exhaustive analysis should be undertaken in order to find out,

it the first place, which products should and could be rationalized,

setting down the order and priorities in work plans scanning periods of

one, two or th-ee years, with a clear indication of units of rationalization,
and subsequently the rationalization units should be discussed in order

to determine the series of types, shapes and dimensions of rationalized

steel products.

This task should be carried out by a Rationalization Committee and by
Study Commissions {the structure as well as the functions and assignments
of which shall be specified hereinafter) in accordance with the followirg

brief outiine:

- The Rat+rnalization Committee should draw up a workirg schedule based

on the above mantioned ideas.

- Once the work schedule has been approved, the Rationalization Committee
should establish the number of Study Commissions required for its

development.

- Depending on the agenda prepared for each Study Commission, the
Rationalization Committee should decide which firms, institutions and

entities should be enrolled in the Commissions and invite them to
participate.

- Once the Commissions have been appointed, the Rationalization Proposais
should be prepared. To this end, the fullest possinte compilation of
statisca) data should be carried out covering the manufacture and
consumption during recent years of steel products and inputs which are
to be rationalized, A1l such data should be processed and classified
in accordance with preselected operative mechanics, and on the basis
of same and taking into account the characteristics of practical use,
manufacturing, technical and economical conditions, substitutions,
replacements, and such like, the Commissions should decide which
products'wi11 comprise the rationalized series.

- Once the Commissions have completed their studies, the same should be
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submitted to the Rationalization Committee, and upon being approved,
they shouid be published and forwarded for public discussion to all
interested sectors of the country, during a fixed lapse of time, in
order to secure the opinion of those who have not participated in the
studies. Upon expiration of this deadline, the Rationalization Comittee
should evaluate the opinions thus received, and if *they are deemed

to be weighty they should be sent to the corresponding Commicsion to

be discussed, otherwise the Rationalization Committee should approve

the Rationalization Document.It is convenient that the Study Commission
as well as the Committee Qoice their approval by unanimous vote.

- Once the "Rationalization Documents" have been approved, the
Rationalization Committee should undertake to publish and distribute
them and to ensure that they are complied with.

The Rationalization Committee should be made up of representatives of the

institutions and entities referred to in point 3, "Policy", and its
functions and attributions should be as follows:

- To estabiish the general policy and the giobal coordination of
rationalization tasks.

- To promote the rationalization by pointing out the technical and
economical advantage it creates for the country as well as for both
the producer and user sector of the steel industry.

- To draw up and approve rationalization schedules, establishing
priorities and the chronological order in which they will be discussed.

- To be responsible for implementing the means necessary to put into
practice the approved work schedules.

- To set up Study Commissions for discussing the specific subjects of
the work schedule and to stipulate the number of Commissions necessary
for its development and appoint the members of each Commissions.

- To coordinate and supervise the tasks of the Study Commissions and to
determine their functions.
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- To study and approve the Rationalization Documents discussed by the
Study Commissions.

- To publish and divulge the Rationalization Documents.

- T detect, counsel and suggest soluticns whenever problems should
arise in the industry due to the growth and diversification of the

consumer market and the substitution of imports.

- To promote the understanding and application of Document of
Rationalization and encourage studies and activities related o the

rationalization drive, etc.

The Study Commissions should be made up of representatives of consumers
aroducers. technical and scientific structures and public and nrivate
entities and entreprises of the country related to the steel industry.
Priority snould be given to ensuring an equitanle representation of the
consumer and producer sectors. The functions and attributions of the
Study Commissions should be:

- To coordinate the tasks necessary for studying the Rationalization

Documents, such as carrying out technical consultatrons and surveys,
resea ch work, tests, and such like, in order to find equivalent
materials, substitutes, sizes and such like.

- To draw up and study Rationalization Documents and to submit the
completed studies to the Rationalization Committee.

- To cooperate in drawing up work schedules by suggesting new subjects

for discussion and drawing attention to the need to out up to date
cych Rationalization Documents as have become technically obsolete,

etc.




5. METHODOLOGY

The proposed methodology is based on the principle of redirecting
demand towards oroducts which being better adapted to consumption
substitute other products.

This principle determines the methodology for dealing with both parts
of the rationalization program:

1) General diagnosis and general plan of action:

II) Rationalization analysis of specific cases, RATIONALIZATION
UNITS;

I11) General compatibility principle.

5.1 General diagnosis and general plan of action.

5.1.1 Bases.

The diagnosis shall be based on:

a) A measurement of the range of steel and iron products offered to the
user. This measurement shall be absoiute and rejated to the tonnage
delivered.

b) A measurement of the concentration of consumption in the opinion of
specialists.

¢) An appraisal of the possibility to put into pract:ce the rationalization
in accordance with the characteristics of the market of each product.

The diagnosis should be such as to give an idea of:

i) The current state obtained from point a) in its absolute form. This
state will serve as reference for measuring the headway of a general

rationalization program.

ji) The products exhibiting the highest deqree of disorder or jrrationality.




This idea can be obtained from the relative measurement of point a)
and the greater or smaller concentration of point b). The relative

measurement will indicate which product exhibite the relatively highest
degree of disorder, and the consumption concentration per item which
will be easiest to rationalize '

jii) The probable success resulting from a comparison of the current
situation -pcint a)- with a probable situation, obtained by combining
the approximate concentration curves of point b} with the probability
of putting into'practice the racionalization, measured by point c).

iv) A general plan of action based the foregoing points.

5.1.2 Specification of elements of analysis.

5.1.2.1 Measurement of range

It is obvius that an anlysis based on catalogues of al® steel manufacturers
of Brazil will give an idea of the global range, of steel products used
on that market.

In practice, such a figure is not particularly useful as it is ceveid of
analytical value, that is, it gives no information as to where the problem

should be attacked.

If the concept of UNIT OF KATIONALIZATION is applied to this measurement
of the range, then énother step forward has been made in the sense that
market-dependent differences are beginning to emerge. It will thus be
necessary, at least, to discriminate between different steel products,
and within these between different ways of specifying the type of steel
from which they are made, which, in turn, is related to their uses or
applications. Lastly, other specifical attributes or parameters should
be taken into account, such as the thickness of the liring, quenching,
loss, and such like, inherent to some products.
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Having thus defined the matrix of "Steel Products/Material Specification
which constitutes an adequate approximation to the concept of homogeneous
market or rationalization unit, the next step should be to make sure

that other concepts, such as the application or the consumer sector do
not contradict said concept. Should this be the case, however, a further
subdivision would be necessary.

The summary will be a matrix of the foliowing type:

SPECIFICAL PARAMETERS

| T P Rt Ll
11411 al2
d 3 _----.---...'___-_-_--_----- .- - -
2 a2l a23 '.
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Where each element a i j is a rationalization unit of product i {for

instance, hot-rolled sheet) grade j (for instance, naval). Lach Ratio
rationalization unit will have a range or cuantity of different items

which, in principle, is expresed by:
range = type x sizes

Actually, it would be given by the quantity of crosses that can be
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ascertained in the matrix.
SIZES
el e 2 e e
alla? . aji lall].--]aj allaz2layj
Tk k] -o-- ] g - - pal b HER
Type 1 ' l
bx, j, k, 1
Type X'

where elemnt bx, j, k, 1 is the item existing of a product in type x of

measurements j, k, 1 (tickness, widtch, length), and the sum of b's will
yield the absolute range of the rationalization unit in question.

1f for each rationalization unit i a j we know the range vi, j and if

we divide the consumption expressed in tons/year Cij by the range we sha!l
obtain the average number of tons used per item. This is the relative
measurement of the range that is:

Quantity of items / ton / year

Tc_sum up: In order to measure the range with analytical sense it is

necessary:

i)

To define the homogeneous markets or rationalization units into
which the Consumption of Steel Products of Brazil con be broken
down. This definition shall be carried out as a function of:

1) Product clasification;
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I1) Type of steel for each product;
II1) Special parameters in the case of special products;
IV} Use, Sector of Use or Particular Application, if necessary.

ii) To define for each homogeneous market the total range by counting
the quantity of intersections of the matrix Types/Sizes,

iii) To determine for a representative year the tonnage used in each
homogeneous market or rationalization unit.

5.1.2.2, Concentration measurement

The concentration will be measurable separately and by “concurrence of
experts" for grades and sizes, except in cases where deviations in the
application of this provision can be assumed to exist,

Obviously, each plant knows how much of each type it sells {in the case
of Brazii, the self-sufficiency is nearly 100%). The same result per
sizes can be obtained from production schedules. An appropriate manner
of expressing the concentration is by using curve ABC. (See II Analysis
of Rationalization of Particular Cases). In this case, the objective
shall be to find out the percentage of the range represented by 50%, 8C%
and 95% of consumption of a homogeneous market; if it is impossible to
obtain all three points, the one corresponding to 95% should be ascer-
tained,

This will yield two curves given by three points: one for type and the

other one for sizes, It will be assumed, except if the opposite were to
seem clearly better, that the concentration in the range is the product

of the two curves.
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100% 100% 100%
cons. ~ Typt cons, SIZES cons. ITEMS
95 95 ]
/
80 80 el
50 7 X 50 = ~
100% ’ 100% 100%
types ' sizes items

Obviously, the information rejated to type, independent of the one
related to sizes will establish clearer guidelines in <ne formuiation

of the rationalization plan.

This measurement of concentration, applied to the measurement of ran
ge, will give, without considerina other obstacles or driving factors,
an idea of the possible reduction of items both total and by product.
While it is safe to assume that the elimination of items jncluded in
the las* 5% of consumption is neither impossible nor momentous for the
user industry, it will certainly show that is concerns a large quanti-
ty of items which valued solely at their inventory cost represent a
lot of money.

5.1.2.3. Measurement of possibility

In order to measure the possibility, a Delphi test shall be carried
out among persons of undisputed technical solvency, representing both
producers and users, who on a list prepared in advance of factors obs
tructing and factors favouring the rationalization shaill put a mark
against those that in their opinion arise in each homogeneous market.
Also, moved by this same list, they will be able to add additional
factors. Based on their answers and on personal interviews carried
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out by specialists in charge of the study, the possibility will be
rated as

Very favourable
Favourable
Neutrai
Unfavourable

Very unfavourable

P A S T R & ]

This rating applied to each RATIONALIZATION UNIT will permit to define
priorities in a plan of action, because rationalization is a task that
must be put into practice by persuasion and consequently the success
of the first and most favourable steps would permit the more difficult
ones to be attacked with positive facts.

This appraisal of the possibility would permit furthermore to define
numerically the expected reduction of the range of steel products.

It can be rendered operative to this end by assigning to level 5 - Very
favourable, the probability of success 1 for a reduction of items in

the sense of redirecting the demand of 5% of lowest consumption products
in each rationalization unit. 0.8 shall be applied to Tevel 4 and so
forth, successively, down to 0.2 for level 1, With these factors, the
concentration measurement will be penalized.

A similar application is possible by reducing by 0.2 the probability

assigned to each point (i.e., 0.8 for level 5 and 0.0 for level 1) in
cases where a more drastic reduction is performed at the level of the
last 20% of lower consumptions,

5.1.2.4, Questionnaires

For Producers

. Should supply elements (catalogues) for defining alike the quantity
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of different grades existing in each homogeneous market, and sizes.
Next, by means of desk work, the range shall be determined. The
survey should effectively cover all marketed jtems including those
not shown in the catalogue.

. Should offer approximate or exact ideas as to the percentual parti
cipation of each type in the shipment of each product they manufactu-
re, alternatively three points of concentration curve ABC of consump-

tion per types.

. Should give three points of curve ABC for the concertration of con
sumption according to sizes, For instance, how many Cr what percenta
ge of sizes fall into the first 50% of consumption; how many or what
percentage fall into the first 80%, and how many or what percentage
fall into the.last 5%.

For Users

., Causes or factors favouring or obstructing the rationaljzation ir
each case. A Delphi Test shall be carried out, in which a cross
opposite each factor will indicate whether it is pertinent or not.

There will be beneficial and adverse factors, to whicn the respondent
should he so desire will be able to add his own ideas.

5.2. .Analysis of rationalization of special cases

Operative mechanism to be adopted for thc permanent updating of ratig |
nalized steels, sizes, types and/or grades. |

5.2.1. Introduction

Rationalization tends to serve more efficiently a particular market.
It is obvious that efficiency must be measured from the Producer's
as well as from the User's point of view.
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One manner of improving efficiency in production is by means of
larger series of production (large scale economy) which indirectly
leads to a better quality and directly to a major productivity of
manufacturing equipments,

Ultimately, this is transferred to the user.

One of the foremost aspirations of users is attained when a range

of elements is made available such that the use of the product can

be optimized for each particular requirement and same can be obtained
easily, without delays and at as uniform a relative cost as possible.
Stated in this manner, the problem must obviously be solved by compro
mise.

5.2.2, Matnematical method for the first stage of rationalization

The rationaiization is comprides of at least two stages,

I) Sorting out the market by redirecting the demand away from pro-
ducts, the consumption of which is not convenient and which can
be substituted by others,

II) Developing products capable of substituting advantageously those
already existing or expanding their possibilities of use. This

is attained through research.

Tne proposed method serves merely as an auxiliary tool in making decisions
for the first stage.

Market structure

The market to which the method is applied must be HOMOGENEOUS and DELI
VERY statistics must be available stating in detail the types which are
to be rationalized. Any market will present a structure similar to that
of the example,
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If the consumptions are arranged in decreasing order and the Accumu-
lated Comsumption Curve is traced, a function of the Lorentz curve
type is obtained,

Accumulated Consumption Curve

100% of
consumption
100
C
75 - Q
50 1
v
25,1

25 50 75 100% of items

If each element had the same consumption, there would be a straight
Tine at 45° like the thin line and only a technical replacement analy
sis would be feasible., However, in practice, this does not happen
and as a rule a concentration type curve is obtained like the one tra
ced with a thick line, In this curve the need and convenience of
rationalization are manifest,

5.2.2.1, Assumptions jmplied in the method

In order to apply this method several assumptions are pertinent:

a) The market is HOUMOGENEQUS;
b) A1l the computed elements are different from each other,
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c) The consumption measuring unit is specific and representative
of its production and use;

d) Producers and users can define a minimum consumption value
beyond which it would not be convenient to either consume or
produce (or else, beyond which its production and consumption
entail a nigh differential cost). MAC - Minimum annual consump
tion;

e, The users can establish a minimum or desirable demand meeting
percentage, DMP;

f) It is more rational to recommend the demand of higher consumption
products than to recommend the use of lTower consumption products.
This is the fundamental assumption.

5.2.2.2. Application

Having thus stated the method, its operation is as follows:

5.2.2,2.1. Ifitis the first time, it should be appiied carefully.
The consumptions are arranged in decreasing order, making sure that
assumptions (a}, (b), and (c) are complied with.

After olLteining the curve, the values referred to in (d) and (e} are
determined and situated prefurably in zone C of curve ABC,

If both values are compatible, i.e. the intersection from the point
of view of the MAC's coincides with the market meeting minimum -DMP-,
the problem is solved. If not, they should be reexamined with a view
to finding a solution,

Thereafter a very thorough analysis should be made of whatever remains

in the non rationalized part of the consumption curve. Furthermore,

it is necessary to establish that this is advisable. It should also

be possible to point out which rationalized product could substitute

the product that has been discarded and what the relative disadvantage

of this dacision vould be, On the other hand, the relative advantage

of manufacturing and using the rationalized products should be established,
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Once these steps have been completed, the results are arranged for
their use, i.e., according to sizes, grade and so forth, stating
their consumptions and whether they are rationalized or not.

5.2.2.2.2. In order tomonitor and performanultimate followup of

the rationalized product, the same procedure can be adopted, however,
at this stage, precise guidelines are availaole as to the minimum
quantity used -MAC- that is considered as rationalized and what the
minimum percentage of demand is that must be met -DMP-.

7o perform an updating, the same procedure as in 5.2.2.2.1. is adopted.

If there i; a product exceeding the minimum consumption threshoid
-MAC-, the same could be inserted (in principle) into the list of
rationalized products and vice versa.

If rationalization has been applied, then the original list should
not suffer important modifications, however, there should be an in-
crease of the Demand Meeting Percentaje -DMP- by means of rationa
lized products. In the case of complete success, this value must
amount to 100%, i.e., there is no consumption of non-rationalized
products,

In any case, the not rationalized portion should be submitted to a
fresh analysis in order to make sure that it is the same as before
and if. not, the divergences should be explaired,
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EXAMPLE OF APPLICATION
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Consumption _ New distribution of consumption
t/y as a function of increasing diameters
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5.3. Principle of compatibility

An observation of the rationalization units shows that there are
some atributes which should be rationalized and which are common

to several products. For instance, steels marketed according to
their chemical composition come in different shapes such as sheets,
bars, and so forth.

The analysis must be carried out for each product in particular
as the requirements of users of bars do not concur exactly with

(
|
i
i those of users of sheets.
l
|

However, it is hardly rational that a particular steel grade be re
commended (rationalized) in one shape and another steel grade, po-
ssibly similar and replaceable by the former, in another shape.
Therefore, the tendency should be to further as far as possible the
compatibility between the results of the agreements deriving from
particular analyses when these share the same characteristics.

An cbyious case is that of products obtained from a prior product,
for instance: welded tubes and strip. It is obvious that the

rationalization or dimensions will have to take into account this
fact and although its analysis must be carried out separately, it

should be possible, during a second stage, to splice the series
without causing diversificution,

The applicat.on of this principle of compatibility wili be conducive
to 1 better production/consumption economy and a more £lexible supply.

The fact that the gteel industry is a manufacturing system and that
its products are not obtained only at the end of the process but that
some stages feed other stages, should not be overlooked.

On the other hand, a final product containing steel comes in the
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shape of different steel products which must be welded, heat-treated
and so forth, at as low a cost as possibie, and this %tooc is achieved

by reducing the range of products,
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6. CLASSIFICATION OF STEEL

A classi€ication of steel always entails the difficulty of achieving

a general assent because it allows differing and equally valic criteria,
neither is it always possible to meet differing purposes with the same
classification.

One manner of envisaging the classification bearing in mind the
requirements of this task and the possibilities of obtaining statistical
information would be as follows:

) Steels according to their chemical composition;
2) Steels according to their mechanical characteristics;
3) Steels according to special characteristics.

~nN

Within the first two groups, in accordance with their establisned finai
uses, the following main subgroups can be specified:

According to chemical composition:
. Mechanical construction steels;
jool steels;
. Stainless steels;
. Valve steels;

According to mechanical characteristics:
. Structural steels;
. Mechanical construction steels.

The third group, which is actually a set of special cases, incudes all
those that cannot be defined only by their chemical composition or by
their mechanical characteristics.
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7. DEFINITIONS

The following is a list of definitions of steels given in the
foregoing chapter.

1) Steels according to their chemical composition

These include all steels mar<eted according to their chemical compo
sition as their basic requisite,

2) Steels according to tneir mechanical characteristics

These inciude all those steels which are marketed according to the
mechanicai characteristics they exhibit as delivered as basic reaquisite.

J) Steels according to special characteristics

These inciude all those steels which are marketed according to one or
more special characteristics responding to their aptitude for use.

1} {Chemical composition

1.1} Mechanical constructions

Steel adapted for use in mechanical constructions (manufacture of
machinery and equipment parts). Tley are classifie¢ according to their
chemical composition or other properties.

1.2) Tool steels

Carbon or alloy steel, apt for manufacturing dies, mo*ds and cutting
elements.
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1.3) Stainless steeis

Steels which, due to the addition of certain pasivation inducing
alioying agents, have high corrosion and oxidation resistance;
they contain approximately a minimum of 11% of chromium and a
maximum of 1.2% of carbon.

1.4) Vaive steels

Alloy steeis develcped to comply with the requisites of duration
and functioning in the presence of jnlet and outlet gases of
internal combustion engines.

2) Steels according to mechanical characteristics

2.1) Structural steels

Steels intended for use in structures joined together by means of
screws, rivets or welds, They are classified according tc the
mechanical characteristics they have as delivered and differ from
each other in varying degrees according to their weldability and
brittle fracture resistance.

2.2) Mechanical construction steels

Steeis intended for use in mechanical constructions [manufacture
of machinery and equipment parts). They are classified according
to their merhanical or other properties.

8. IDENTIFICATION CODE

we do not doubt that the identification code to be used in
rationalization shculd be the one that has already been adcptec
in standardization,
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It should be stressed that when using the already known identification
it would be convenient to show plainly the RATIONALIZED condition with
the aid of a special distinctive device, as a means of facilitating
the acceptance and use of said products.

3, BASIC LIST OF STANDARDIZED STEELS WITH REFERENCE TO
INTERNATIONALLY STANDARDIZED STEELS

Conveniently, the basic 'ist of standardizec steels should be

comptable with that of internationally standardized steels, as this
would create, among other advantages, two that are of utmost ‘moortance
for the domestic market, nameiy:

- the ability to manufacture cteel products in order to supply the
domestic market and to be in a position to export such products
without substantial modifications;

- the ability to import without major problems stee’ oroducts meeting

the requiremenis of the domestic market whenever warranted and
advisable due to special circumstances.

10, BASIC LIST OF STEEL STANBARDS ACCORDING TC THEIR USE

The following are considered to be the main uses:

- General use
- Mechanical construction
- Metal structures

- Naval sheepbuilding
- Pressurized containers
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- Dishing stamping

- For electromagnetic use
- For tupes

- For o}

- For concrete

- For tools

- For vaives

- For forging

- For drawing

Other uses, such as nuclear, aeronautical, and s¢ for:zh, can be
considered if warranted.

17 RATIONALIZATION QUESTIONNAIRE

in theory the instant propesal is consistent witn the methodology
suggestea in 5. None the less, it should not be deemed final as
some aspects must be adjusted to the reality ot tne market %0 which
1t is applied.

11.1. Introduction

The end pursued by the inctant questionnaire is to carry out a
market survey of steel products of Brazil, with a view tc making 2
diagnosis of its situation and showing the courses of action in
order to envisage a long range RATIONALIZATION plan.

Rationalization is understood as the function of coonserating with
the natural economical forces of the marke: in the sense of
facilitating its classification in such a way as o comply with all
the requiréments at a minimum global cost.

In the same way as there are natural forces that in a compatitive
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economy determine the allocations of resources, it is also true that
there are impediments or obstacles causing that the one achieved
is not necessarily the optimum allocations.

In this sense * is carrying out this program in order to show
clearly which stee! products could be supplied in a satisfactory
and orderly -rational- manner and which could not.

The lack of rationality in the supply-consumption of steel products
is evidenced either by the extravagant range of products to meet
the requirements of use or by the absence of a given product which
is being substituted by another product with some type of drawback.
The rationalization of steel consumption tends to detect and
nighlight these problems, and tc work out with the concurrence of
both users and manufacturers technical solutions that contribute to
an approximation to optimum conditions, which is the moment when a
market receives the correct quantity of products meeting the
requirements of users, whereby production costs are cut by reducing
the range, and this in turn affects in a very special manner the
subsequent storage-consumption cycle, as a smailer range is conducive
to a decrease cf ctocks, Likewise, by supplying steei products in
grades suited to their use, a reduction of manufacturing costs is
achieved and unnecessary operations are avoided.

In order to analyze the situation of "pationality" of steel consumption,
an analytical aproach is necessary, and this is how the instant
questionnaire endeavours to analyze the situation in oarts which we

will call "RATIONALIZATION UNIT" and which we cou'c¢ roughly define

as a "Product made of a given type of steel".

This condition is not always sufficient and in some cases it is

* Name of the organism carrying out the rationalization study
program
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necessary to ada a fitness or vocation of use, what ‘s impartant
is that within the RATIONALIZATION UNIT all the variables, exceot
tne one wnich is to be analyzed, remain constant o= fa‘ling thus
»hat the variation be immaterial for the analysis of tne variable
in question,

See the Products/Types matrix defining in principle, “or the
purposes ¢f tne instant study the RATIONALIZATION UNITS,

To make reference to a common chronological basis, the situation
currently prevailing on the Brazilian stee! market during the vear **
was deemed adeguate,

The information that is requested should be as comolete and as
nearly accurate as possible,

However, bearing in mind that for beth sides a cos® is involyeq, it
is requested that in case a question could not be answered because
the studies im >lved have not been carried out and/or decause of
Tack of +ime, means and the 1ike, a sound estimate be given, ¥
possibie, based on agreement between experts (more than onej,

In developing countries where the growth of industry is due to
substitution of imports and where the contributions of technclogy
iesue from different sources, the "lack of rationality” is generally
caused by a surfeit rather than by scarcity of variety, althougn both
cases can exist at the same tine (nevertheless, wher rationalizing

a market, each item is discussed separately),

Although this does not mean that a sand has been adopted prior to
gatnering analytical data, a method will now be described for
measuring ;heconsumptionconcentrationcn:a(oooulatior} RATZONAL ZZATION

** Indicate base year
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UNIT which we will call ABC curve.
In the figures we can see the plotted results of an example based
on the consumption of a product, where the rationalization analysis

is centered on the diameters of said product,

The first diagram is an illusiration of consumption referred to the

diameter, the latter being arranged in increasing order.
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Consumption

tly
Distribution of consumptions

ﬂ“ referred to increasing 9
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In the second diagram the same elements are arranged with reference
to decreasing consumption, namely in decreasing order.
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The third diagram is an illustration of curve ABC, showing on the
ordinates the accumulated consumptions, expressed in percentages
(or in tons by simply changing the scale), and on the abscissae
the corresponding diameters in nominal form or in accumulated
percentages of the total number of different diameters,

Accumulated Consumption
Consumption Curve ABC

25 50 75 100 %

This diagram corresponds to the one before, In this one too tne first
50% of higher consumption elements are shown and it can be appreciated
that they tally with 90% of consumption of said elements in tors/year,

Thus we can see how curve ABC measures concentrations, as in the
instant case it shows that the consumption- are concentrated on
certain diameters (90% of consumption concentrated on 50% of items,
which leaves for the other 50% only 10% of consumption).

In this questionnaire, concentration data related to RATIONALIZATION
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UNITS are requested in three points, namely:

Zene A First 50% of accumulated consumption
B First 80%
C Ltast 5% of accumulated consumption

11,2, Products you Manufacture/Use:

dn the foilowing matrix, kindly mark with a cross the products

fact . . , .
manuugg-ured by your firm. The preparation of this matrix took

inte account a simplified aporoximation of what the rationalization

units would be in the Brazilian steel market. The purpose is %0
break uo the spectrum of different products into groups which with
a view to performing a rationalization of types, gualities, grades,
etc. and dimensional, can be deemed analytically valid and about
which there are global statistical data, Should ycu object tc this
classification, kindly state tnis separately and in any event try
to mark as best you can the enclosed matrix.

In the following questions reference will be made to tne marks of

this metrix,
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11.3. Types of steel of the Rationalization Unit***

{This question is answered as many times as there are marks made
in the matrix of point 2.}

3.a.) How many types (grades, standards, particular specifications)
of steel are being used in Brazil for this RATIONALIZATION
UNIT?

Please dc not confine yourself to those that are manufactured
by your firm nor to those detailed in the catalogue of your
oroducts or of your competitors. Try to the best of your
knowledge to account for all types that have been marke‘ed
during base year 19,. , whether locally manufactured or
imported, If you do not know exactly, kindly resort tc the
opinion of experts and give a sound estimate,

3.b.) Can these types be grouped together according tc STANDARDS
(domestic, American, German, etc.), ORIGINS, MANUFACTURER
SPECIFILATIONS, etc.? Kindly show these groupings relating
them to each other if you wish,

3.c.) In your opinion, does the Jescribed range meet the requirements
. of use? Is it deficient and should it be expanded?
Is it excessive and should it be reduced? Is is at the same
time excessive in some and deficient in other cases?

3.d,} In cases where you consider that the range is excessive, what
is the cuuse?
- it is customary and it is difficult to back out;

*** Show the name of tne Rationalization Unit tc which the answer
refers,
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3.f.)

3.h.)
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- it is due to the influence of the various foreign
technological contributions;
- other causes, in your opinion; kindly expound.

In cases where you consider that the range falls short,
what would you add to the products in use?

Why was that product nut added until now?

What would the advanteges be if it were incorporated as a
Tine or standard product? Kindly expound,

If you consider that both aspects are present: excess range
on the one hand and shortage on the other hand, please state
S0 in writing here and do not omit answering auestions 3.d.)
and 3.e.) with reference to this one.

Among all the types of steel you have specified in 3.a.;, is
there any preference in your domestic production or importation?
In fact, are some of them manufactured and others imported? Which
of those you consider to be important because of their consumptiagn
are imported?

If you hau to arrange the different types according to consumptior
during base year 19,.

which would be the highest consumption type? |

which would be the lowest consumption type?

Having thus classified the types:

how many types are required to cover the
first 50% of total consumption during base

year?
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how many for the first 80%?

how many types of steel form the last 5%,
namely the Towest consumption steels? (x) L_

11.4, Dimensiona! aspects of steel products

{This questior is answered as many times as there are RATIONAL:ZATION
UNITS indicated in 2,)

RATIONALIZATION UNIT (™)

In tnis case the rationalization unit can have a wider range than the
one shown in 2. For instance, the product as shown in the Yines of
the matrix can be deemed a unit, (This approach sha'l be adopted
when there is no evidence that the parameter shown in the coiumns
affects the series of sijzes),

4.a.) If the adopted criterion is to answer this series of questions
for each rationalization unit, kindly state the limitations
or peculiarities existing in the series of sizes available on
the market for the different steel grades or types. For instance:
in certain types of steel the series of dimensions differs from
the rest, or else certain thicknesses (diameters/widths, etc.)
are not manufactured for a given type of steel whilst they are
manuiactured for the other types.

If you have chosen to consider the answer at a product levei,
state just how valid the hypothesis can be considered that a}l

manufactured ;. .1y types of steel and that to

i ion
dimensions are Consumed

(x) If a cbmp]ete appraisal of all three points were not feasible,

kind'y make the bust possible appraisal or estimate of this point,
(*) Indicate the rationalization unit to which the answer refevs,
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the distribution by types given in point 3) the same
distribution by dimensions can be applied for all types,
If vou consider that this hypothesis is not valid, kindiy
refer to the more disaggregate concept of RACICNALIZATION
UNIT for your answer,

The dimensional series of Products/Rationalization Units
are expressed in:

miliimeters
inches

both

Which are the specifications and standards they correspond to
This fact arises from:

users' orders

origin of rolling mills
a firmly established custom of the marxet

other causes which please expound

Which are the dimensions defining the Product/RATIONALIZATION
UNIT of this answer?

With regard to these distinctive dimensions are there ®imitations
to their combinations which ought to be pinted out?

For insiance, in a given thickness, a given width does not exist
on the market, alternatively in a given diameter of tube, given
wall thicknesses do not exist., Kindiy specify such limitations

with refereice to the market in general and not solely to the
products manufactured

ConS e by your firm.
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4.e.) Having thus circumscribed the possible combinations, what
is tneir total number without taking into account the length? .

state the total number of different diameters in use on ‘he
market).

Are these dimensioas sufficient or should
more be added?

How many should be added?

Are they excessive? i

To how many could they be reduced?

4.f.) With regaid to the first distinctive
dimension specified in 4.c.) -if
there were only one regarding same-
which one has the highest consumption*
level?

l (For a distinctive dimension -for instance, tne diameter-

' which one has the lowest consumption
level?

* Preferably, consumption should be measured in tons/year; linear or
square meters should be employed only when indispensable.
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Having many dimensions form the first
50% of total consumption of the Product/
RATIONALIZATION UNIT? [

How many the first 80%?

How many dimensions are included in the
last 5% of total consumption of the
Product/RATIONALIZATION UNIT?

4,9.) With respect to the second distinctive
dimension specified in 4.c.)

Which one has the highest consumption

Tevel? L

Which one has the Towest conﬁymption

Tevel? |

Having thus arranged the sizes in descending

order (see example of curve ABC):

How many dimensions form the first 50%
of total consumption of the Product/
. RATIONALIZATION UNIT? i

How many the first 80% 1

How many dimensions are included in the
Jast 5% of total consumption of the
Product/RATIONALIZATION UNIT?

|
i
I
|
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11.5. Feasibility anc probability of carrying out a rationalization

The excessive range of steel products on a market generates costs
which could be avoided by cutting down said range to tne technically
necessary, A subsequent reduction beyond this level would generate
additional costc because the resulting range would not be adequate.

Total cost

Adjustment + Sterage

"—

s
")
(=]
(&)
o
)
— ~— Lack of variety over-cost
(40} ‘/

—

._.“-—

N° of items available

. . on the market of a
Optimum point stee] product

The extravagant range of products onamarket is typica’ of deveioping
countries and it is uue to the variety of origins recognized by
their industry and to having imported large quentities of their
steel requirements.

It is possible that there are reasons that prevent becoming aware
of such additional costs arising from the extravagant range. Thus,
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for instance, it could well be surmised that the costs of variety
affect everybodv to the same extent and that few would be specially
interested in envisaging an individual action which by the way could
well make them lose the market to their competitors. As to the
users of steel products, in view of the fact that the designs of
their products are something they handle relatively because these
are aither purchased or licensed, they might fail to perceive the
nossibility of profiting by a reduction of costs,

In any event, faced with a situation that in fact can arise in any
market, only as a result of a coordinated action of users and
producers can economies become efficient. As a prior step it is
necessary to pinpoint clearly the situation of rationality or
irrationality in a market and to anaiyze the under lying positions
and causes.

to indicate for each RATIONALIZATION UNIT which factors of the
accompanying lists act as accelerators or inhebitors of a possible
rationalization action. You are requested not to confine yourself

to the specified factors and to add in the corresponding 1ist such as
you deem necessaly, Moreover, any comments that might be made to this
end are welcome,

5.a.) Factors favouring rationalization on the market of

State Rationalization Unit o which the answer refers,
As many are answered as there are marks included in 11.2,

The prices of steel products reflecc

L

production costs

There is stronqg manufacturers' pressure
to reduce the catalogue range AJ

|
i
i
i
|
|
|
i
|
l This is the reason why this part of the questionnaire endeavours
i
|
|
|
i
|
!
|
|
l
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The costs of keeping minimum stocks have
become higher (as a result of the interest
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rate).

Among the majority of users manufacturers
of end products there is product design
and engineering management, enabling them
to adapt to the conditions of offer on the

steel products market

Factors obstructing rationalization of the market

The prices of steel products do not reflect

the genuine production costs i

Faced with the slimp in demand
manufacturers are wiiling co produce
the goods requested by users éven

when they are not specified in the
catalogue i

Users of steel products do not have
the faculty to change designs and
consequently are unwillinc to

consider supply variants

L]

The use of manufacturing licences

imposes the use of special materials as
to types of steel or dimensions

The users are few, large and with great
purchasing power and are unwilling to

draw up specifications in common for
steel products




There is a possibility of importing
steel products favouring the diversity

of Lypes and dimensions in use |

12. ECONOMIC CONSIDERATIONS

In recently industrialized countries, the intermedia‘te indusir-a!
product -for instance, steel product- markets quite often present
an extravagant range, This phenomenon is the result of the di“ferent
origins of their technology and of the fact that in the past the
market was supplied by importing large quantities during long neriods.
This fact does not exclude the possibility of supply shortages of

certain grades, types or dimensions, altrhough, as a rule, not of a
massive nature.

Both situations, excess as well as shortage of range, generate costs
-as a rule difficult to pinpoint and measure- encumbering the cost
of the end product,

In the case of steel manufacturing, in batch or discontinous processes
the cost reduction resulting from the repeatability of the operation
does not become manifest due to the low production frequency of a range
of low demand steel types. As the demand for steel types is usually
concentrated in one of them, those at the "tail" end swell the number
of items in the program, but a; demand for them is small, every time
they have to be manufactured they become special cases.

Therefore, the range of types at the steelworks from there on generates
stock and administrative costs. '

With the modern tendency of steel rolling to act as a thermomechanical
treatment, the problem of the learning curve -typical of a batch
process- becomes apparent in this production stage “n addition to
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the phenomenon typical of a continuous process,

The costs of adjusting a rolling mill must be split among the
manufactured quantity, with a larger portion being charged to
the account of smaller series products. The tooling costs are
also important.

The variety created by milling, together sith that coming from the
steelworks, expands the range of products and from there onwards
administrative and storage costs are generated,

This can be considered as the starting point of prejudice to the user,
Diversity is compatible only with a fluid supply brought about by a
stock in which the plant, the intermediary and the user himse!*
participate.

The user must also put up with administrative expenses for handling
a wide range of items,

This reasoning is obviously directed towards low demand products
compared to mass production economies and becomes evident when, as
happens quite orten, excess variety can be reduced, Yecause the
substitution of types or adjustment of dimensions is feasible
without additijonal costs,

The other aspect o/ rationalization is the one where the cost arises
from the use of unsuitable product. which in a war is a shortcoming
of variety,

In this case, the costs are borne by the end product manufacturer
who passes them on to the consumer.

One aspect to be taken intn account is that the costs described herein
are general market cocts affecting all the producers and all the
users. Nobody enjoys a differential situation that could set him
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apart and consequently there is little individual iniciative
could do.

Furthermore, it shou’d oe pointed out that the benefits of
rationalization are for the country.
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1, Introduction.

The present volume contains the specification and methodology for
obtaining the information required to envisage the Pilot Project for
the Rationalization of Mechanical Construction Steel by Chemical

Composition.

The rationalization methodology consists in endeavouring to recduce
the variety of steel types by trying to substitute lower consumption
types by higher consumption steels. To this end concentration curves

are used iu which the types are classified by decreasing consumption.

Two types of curves are shown hereafterdiffering inths manner in
which consumption is expressed. In one case it is shown as the
cumulative percentage and in the other one in tons. The types of steel

are those used on the market,

100% Cumulative of consumption C

PCD , 8
50,"0———-—
o JUN S I B W G AU U S W
AlYIlVl'lYll’lTIYrYTYYI
1 ypes of steel
Consumption
t/year

MAC
T

. 1.4
MZD 20 S0 SR E Sn e i 1

Types of steel’
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The object is to find a Percentage Commensurate with Demand (PCD)
close to 100% (for instance, 95%). This means that essentially those
contained in zone AB shall be recommended as Rationalized Steel

Types, in order to meet a high percentage of demand.

However, this value of PCD must be made compatible with the minimum
annual consumption desired by producers if manufacturing surcharges

are to be avoided,

A compromise must be found between the two values and at the same
time, by means of a technical analysis of the conditions for substituting
one type of steel by another, ways and mcans should be sought to meet
the demand for not rationalized types (zone BC) with rationalized types

(zone AB).

Moreover and as far as possible, another object is tc group together
il technically feasible, consumptions of similar types of steel even in

the event of both being high consumption items.

To enable the application of this methodology it is therefore necessary
to Lave at hand the consumption information regarding the products to
be rationalized sc as to enable the first type of curve (i, e, the one
corresponding to the cumulative percentage consumptions) to be

traced; furthermore the value of MAC must be available which can be
expressed as a perceuntage of total consumption, A I’CD of 95% is aimed

at.
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So far the economic part of the problem would be solved, but in order

to cover the technical part additional information is necessary regarding
the intended use of each type of steel and specially regarding the process
to which it will be subjected (forge-machining, heat treatment, etc)

and, if possible, a potential substitute.

Therefore, the instant volume specifies two types of informaticn, the

first to be requested from the producers and the second from users.

The information fo be used for the rationalization refers to percentages
or quality which should not be construed by those supplying as giving
away confidential data. Obviously, the original data must be expressed
in tons and once processed it shall be converted to a percentage showing

its relative demand which can be made public without damage to

anybody's interests.
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2. Information for the Racionalization of Mechanical Construction Steels

by Chemical Composition

2.1 Information to be requested from producers and institutions.

Tables containing information regarding the internal consumption in

Brazil of different types of steel for different products will now be

given.

The types of steel have been grouped together in four groups:
1, Carbon steels
2. Manganese steels
3. Free-cutting steels

4. Alloy steels

I’or each group the yearly consumption per product (in percentages)

is requested, Tie term consumption is to be understood as the apparent
consumption obtained by adding together the SHIPMENTS TO THE LOCAL

MARKET by Brazilian producers end IMPORTS,

The prdducts comprising this study are basically:
1. Hot-rolled sheets
2, Cold-rolled sheets
3. Rolled round bars
4., Rolled square bars
5. Rolled rectangular bars
6. Rolled hexagonal bars
7. Wire rods

8. t'orpging Billets
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Furthermore, for each group the distribution of types of steel in

percentage form, spread by product, in requested.

Summing up, the requested irformation can be shown diagrammatically

as follows:

Products }

12345678

¢l 12 - - - - -8
Group & 2 | t21 22 - - - = ° 128

3 ! ! tlj [}

4 t4 42 - - - - 7 t48

each t ijis a chartintons of the vearly consumption of each type

of steel (k) of group i for product j.

The summation of the Ciik's

tij
tipe . L Cijk = Cij is the total consumption

1 XX of group i for product j and cach
2 XX .
\ \ Cijk _x 100 = C (%) ijk is the

Ciik kai]k
' v percentage consumption of cach type k
n XX

within group i for product i.

Another matrix can thus be prepared, i.€.:

Products }
1 2 3 4 5 6 7 8
1 P11 112 - - - - - P18
Groupi 2 (r21P22 - - - - - P28
3 ' ! '
4 (P41 P42 - - - - - P48
where each pij

is a chart.
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Pij

type %

1 XX

2 XX

1 1

k C (P)ijk

1 ]

Total 100

in order to be able to coordinate all this information specified at group

level, the

_Ci} x 100 = C(%)ij
LCrj
j

is also requested leading to another percentage matrix

Products j

12345678 Total
P'i8 100

1 P'1! P'12~- -~ - =

2 P12y P22- - - - 7 P28 100
Group i s . . P'ij 100
1 |lpytp42- - - = T P18 100

wherein P'ij = C (") ij

By multiplying each C(%) ij x C(%) ijk and adding

Le@ijxC (R ijk=C (W ik
]

i.e. a new matrix P'ik

Type k

1 2 - - -k -~ -n

1 {P"11T P12 - 2 - -P"in
Group i

L]

- W
.U.
x
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Where each P"ik is a percentage distribution chart of the different

qualities k for group i taking into> account all the products

P"ik
Type ,
1
2
!
!
k
L
!
n
Total 100

As stated in the foregoing paragraphs, these distribution curves must
be traced with the aid of consumption data; however, there are two
important aspects, i.e.:

a) If the consumption is provided with imported material

b) Which types of steel are exported

When substitutes are analyzed it is important to know these aspects
because in the first case tendency shull be to recommend whenever
technically feasible the substitution of the imported type by a locally
produced type. In the second case it can happen that a steel that is
being exported is a useful substitute of a low consumption stecl
(supposedly not recommendable as rationalized), This fact could lead

to recommending the use of the steel that is exported also on the local

market,

I'rom this point of view the following complementary information is

requested:
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a) List of types of impnrted steel and percentages regarding consumption
if the value is significant

b) Percentage distribution of types of exported steels

Another adiditional complementary information requested from the
producers is related to the principal uses ol each type of steel produced
in tiie country.

The standard forms for requesting information as well as the

consolidation charts follow at the end.

2.1 Information to he requested from users

Information shall be requested from users of Steel for Mechanical
Constructions by Chemical Composition regarding the intended use of
each steel. From this point of view it is important tc know the type of
steel and the shape of product they buy (for instance, rolled rounds
SAE 1038) and the parts they manufacture from this material {lor
instance, steering bars for cars) 1s well as a hrief description of the

process (for instance, forging, machining,quenching and tempering).

The user shall compiete a little card for each type of sieel, shape and
groupe o! parts or part with one and the same process manulactured

from this steel.

In order to enable rationalization this information must be known with

aser's identification code.
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Information required
for Rationalization
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Carbon Steels

LOCAL CONSUMPTION BRAZIL
Year

PRODUCTS 7,

1, Iot-rolled sheets

2. Cold-rolled sheets

3. Rolled round bars

4. Rolled square bars

5. Rolled rectangular bars
6. Rolled hexagonal bars
7. Wire rods

8. I'orging billets

TOTAL 100, -
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I UNIDO-IAS

l P1LOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

l GROUP: Carbon steels

I PRODUCT: lot-rolled sheets

LOCAL CONSUMPTION BRAZIL

I Year

l Typrprs (1) 7,

I}'

'1 TOTAL 100, -

MINITAUM ANNUAL CONSUMPTION

DESIRED BY PRODUCTIRS o ee ., LOF TOTAL

(1) Indicate types which are being tmported and Linported percentagre if
significant,
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PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL

Standard Form

UNIDO-IAS

CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION )

GROUP
PRODUCT

Sur vey Pocoling Sheet
LOCAL CONSUMPTION

. Carbon Steels

llot-rolled sheets

Shipped by Producers to Loc. Naraet tim- Total
TNPE [Pl [Tlant [ Tlant TTiant [V’lant | Sab- | ports . %o
(L) 1 2 3 4 5 |total
'
|
i
TOUAL | ' 100
1 \ !
1) t A C

(1) “ow types walch are betag wnipol™ cd
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION Ol NMECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMNPOSITION)

GROUP:; Carbon steels
PRODUCT: Cold-rolled sheets

LOCAL CONSUMPTION BRAZIL

Year
TYPLES To
,L TOTAL 100, -

VINIMUM ANNUAL CONSUL.PTION
DESIRFD BY PRODUCERS oo e v eien e O TOTAL
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Standard Form
UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION )

GROUP : Carbon Steels
PRODUCT : Cold-rolled sheets

Sur vey Pooling Sheet
LOCAL CONSUNMPTION

shipped by Producers to Loc. AMarset Tm- Total
TYPE Plant | Plant | Dlaat | Plant [Plant | Sub- {ports t %o
1 2 2 4 5 total
|
I
1
]
!
I TOTAL | U9
— ] |
i) (
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION O MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Carhon Steels
PRODUCT: Rolled round bars

LOCAL CONSUMPTION BRAZIL
Year

TYPES o,

T

TTAL 100, -

AV

SUNIVHITUVUCANNUAL CONSE PTION

REDOBY PRODUCE RS
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Standard Form
UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION )

GROUP : Carbon Steels
PRODUCT : Rolled round bars

Survecy Pooling Sheet
LOCAL CONSUMPTION

A

TYDE 3 - - . Total o
TYPE ’lant { Plant | Plant | PlarctjYlant | Sub- | ports t °
1 2 K. 4 5 total !

Shinped by Producers to Loc. Market

ey,
.

TOTAL 100

S




UNIDO-IAS

! PILOT PROJECT FOR THE RATIONALIZATION OFF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Carbon S:eels

l PRODUCT: Rolled square bars
LOCAL CONSUMPTION BRAZIL
I Year

TYPES 7,

TOTAL 100, -

SONIUUN D ANNEAL CONSUTPTION
DI DY PHODUCE RS e s o0l TTOUTTAL




Standard Form
UNIDO-1AS

PIIOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS Bx’ CHEMICAL COMPCSITION )

—

GROUP : Carbon Steels
PRODUCT : Rolled square bars

Sur vey Pooling Sheet
LOCAL CONSUNIT TION

S - n T
Shipped by Producers to loc. Market fm- Total
—~ - - — s : o7
TYPE Plant | PPlant [ Plant | Plant [Plant | Sub- | ports t /0
1 2 2 4 5 total
i
|
O TOTAL 104
. J




UNIDC-IAS

PILOT PROJECT FOR THE RATIONALIZATION OI' MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Carbon Steel
PRODUCT; Rolled rectangular bars

LGCCAL CONSUMPTION BRAZIL
Y ear

TYPES 7,

TOTAL L 100, -

AUNIVIUAM ANNUAL CONSULIPTION
DESIRED BY PRODUCEFRS o oo oL o O TTOTATLL
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' Standard Form
l UNIDO-1AS
= PIIOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
i CONSTRUCTION STEELS (BY CHEMCAL COM PO%IZV'\‘ )
GRoOvUp . Carbon steels
l PRODUCT : Rolled rectangular bars
l Sur vey Pooling Sheet
I LOCAL CONSUNMPTION
' . Shinped by Producers to Loe, Market tm- Total
TYPE Plant | Plant [Plant | Plunt [Plant | Sub- [ ports ¢ %
' 1 2 2 4 5 total
l |
1
f
' bOTOTTAL 199
— L J




UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF AMECHANICAL

....... brrnvr\\r)

CONSTRUCTION STEELS (BY CHEMICAL CONMPOSITIO!

GROUP: Carbon steels
PRODUCT: Rolled Liexagonal bars

LOCAL CONSUMPTION BRAZIL

Year
TYPLS 7
[
|
i
l
‘ TOTAL 100, -

VINIVUN ANNUAL CONSUNPTION
SESIRE D BY PROVDUCERS L e e e Yoo THTEAT
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Standard Form
UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION )

GROUP : Carbon steels
PRODUCT : Rolled hexagonal bars

Survey Pooling Sheet
LOCAL CONSUMPTION

shipped by Producers to Loc. Market Lim- Total
TYPE Plant | Plant | Plant | Plant [ Plant | Sub- [ports ¢ %o
1 2 2 4 5 total
TOTAL 100

D] ' Jo-
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEFIL.S (BY CHIENICAL COMPOSITION)

GROUP; Carbon steels
PRODUCT: Wire rods

LOCAL CONSUMPTION BRAZIL
Year

TYPES ar

TOTAL 100, -

SINIVIUND ANNU AL CONSU M PTION

MY

DUSIRE D BY PRODLUCTE RS L UL

...................
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Standard Form

UNIDO-1AS

PILOT PROJECT FOR T RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEE™.S (BY CHEMICAL COMPOSITION )

GROUY : Carbon steels
PRODUCT Wire rods

Survey Pooling Sheet

"~

LOCAL CONSUMPBTION

¥

shinped by Producers (o Loc, Market - Towal
- -~ - po - ~ . ai o
TYPE Plact | Plane TP laey | Dlant [Plant | Sub= [ putts N "
1 2 2 4 5 total
i
|
i
|
i
|
; i
r '
AT H 100
LU ;,\ . i ‘l JREA J
. A
D) P ¢
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PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
COMSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP:; Carbon Steels
PRODUCT: Forging billets

LOCAL CONSUMPTION BRAZIL
Y ear

TYPES 7

FOTAL i 100, -

LNV ANNUAL CONSUMPTION
O RED BY PRODUCTRS oo e o e e e

i TOTTATLL




Standard Form

ray ® A

Ul LD"'“‘\S

PILOT PROJECT FOR THE BATIONALIZATION OF MECHANICAL

CCNSTRUCTION STEELS (BY CHE

Sur vey Ponling

MICAL CCMPOSITION )

- iy Qb o
(.‘\‘()L' P C u(‘x_\\),; bKEle

.

yeed

. . Py s I
PRODLUCT @ * or.ing Lidiets

S5heet

LOCAL CONSUMPTION

Shipped by Producers "o LOC.

ANarse: Tin- .
- ‘ I'ntal

T

TYPE

Plane | briany piiad tbaant
.

1 ) ? K

- . I

ant | Sub- norts

5 totul

— —

s

L

i) ' g0 - ¢
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UNTEX)-TAS

PILOCT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPPOSITION )

GROUP: Carbon steels

PRODUCT:

TOCAL CONSUMPTION BRAZI L
Year

All

PRODUCTS

i TOTALY

T T - - !
2 3 4 | 5 6 718
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION ™ MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL CO? TION)

GROUP; JMangancese Steels

LOCAL COXNSUMPTION BRAZIL
Y ear

PRODUCTS o,

1.lHot-rolled sheets

2. Cnid=rolied sheets
13, Rolled round hars

4, Rolled square bars

9. Rolled rectangular bars
6. Rolled hexagonal bars
7., Wire rods

8. Forging billets
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHAN'CAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Manganese Steel
PRODUCT: Hot-rolled sheers

LOCAL CONSUNPTION BRAZIL

Year
TYPES A
TUTAL T4 -

CUNITUNEANNUAL CONSLAIDPTION

OESIRED DY PRODUCERS o oo )
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PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHIMICAL COMPOSITION)

GROUP: Mangancse Steel
prRODUCT: Coli-rolled sheets

LOCAL CONSUNPTION BRAZIL
Year

|
i
|

TOT AT !
AT AL ‘ 100, -

VINTVOAL ANNEUAL CONSUMPTION
DESIRUD BV PRODUCERS oo (oL
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OIF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Manganese Steel
PRODUCT: Rolled round bars

LOCAL CONSUMPTION BRAZIL

Year
TYPES v,
TOTAL 100, -
VINIAIU N ANNUAL CONSUMPTION
DESIRED DY PRODUCEHRS i i i iinnen @ [OTAT
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PILOT PROJECT FOR THE RATIONALIZATION O MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL CONPOSITION)

GROUP: Manganese steel
PRODUCT: Rolled square bars

LOCAL COXNSUMPTION BRAZIL
Year

TYPLs T,

TOTAL 100, -

VINIVIUNM ANNUAL CONSUMPTION
CDOESIRED BY PRODUCIRS L i s ee e eee e Ol TOTAL
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Mlanganese steel
PRODUCT: Rolled rectangular bars

LOCAL CONSUMPTION BRAZIL
Year

TYPES 7

' ! TOTAL 100, -

VUNIVIUAD ANNTUAL CONSUMPTION
DEISIRED BY PRODUCERS L e it v ie e e ee e ee LU TOTAL
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PILOT PROJECT FOR THE RATIONALIZATION OIF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMNPOSITION)

GROUP: Manganese Steel

LOCAL CONSUMNPTION BRAZIL
Year

l PRODUCT: Rolled hexagonal bars

TY P ES 7

—————— ——-

‘r(‘ 'v.r..\ I‘ 1y
! P, -

VUNIUUSRDANNUAL CONSU L PTION

CRU D BY Prrontal iy
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PILOT PROJECT t'OR THE RATIONALIZATION OV MLECHANICAL
CONSTRUCTION STEELS (BY CHIZAIICA L COMPOSITION)

GROUP, Manganese Steel
PRODUCT: Wire rods

LOCAL CONSUMPTION BRAZIL

Y ear
T 1 1o
‘ rYPES o
i
v
i
|
|
i
COTAL * L, -
. ,
CINTUIUND ANND AL CONSULAP TON
SR REY PO LU RS e e T AT,
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Mangancse Steel
PRODUCT: lorging Billets

LOCAL CONSUMPTION BRAZIL
Year

[ TYP RS w
[

o TOTAL 100, -

AUINIVIUM ANNUAL CONSUMPTION
DU RED BY PRODUCEHRS o e e i e e O TOTAL
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PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSTION )

GROUP: Manganese Steels
PRODUCT: Al

TOCAL COXNSUAMPTION BRAZIL
Year

PRF ; ’
PRODUCTS - TOTAL

TYPE

JRRUSEESENYES S

TCOUAT, ! ‘ 1OG. -
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UNIDO-IAS

PILOT PROJECT FOR TH! RATIONALIZATION OF AMECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Free-cutting stecls

LOCAL CONSUMPTION BRAZIL
Year

PRODUCTS o

1. Rolled round bars
2. Rolled square bars

2. Rolled rectagular hars

4. Rolled hexaponal bars
H. W.re rods

' 6. Forging billets
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l UNIDO-1AS
l PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEFLS (BY CHEMICAL COMPOSITION)
l GROUP: Frec-cutting steels
l PRODUCT: Rolled round bars
LOCAL CONSUMPTION BRAZIL
l Y ear
' TYPES 7
' OTAL 100, -
SUENINTUN ANNUANL CONSUIIPTION
S D LY RO U B e O 10T AT
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OIF MECHANICAL
CONSTRUCTION STEELS (BY CHENICAL COMPOSITION)

GROUP: l'ree-cutting steels
PRODUCT: Rolied squure bars

LOCAL CONSUMPTION BRAZIL
Year

Y

TYPLS -

TOTAL 100, -

LOINIUVUUMDANNTNL CONCDLIPTION
S R D BY PRODUCT K
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'LOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: P'ree-cutting steels
PRODUCT: Rolled rectangular bars

LOCAL CONSUMPTION BRAZIL
Year

TYPES 7,

JINIVIUUN ANNUNL CONSUNPTION

Uy DY PO LU It e N ey AT

..................
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' UNIDC-TAS
l P!ILOT PROJECT FOR THE RATIONALIZATION O MECHANICAL
CONSTRUCTION STEFELS (BY CHEMICAL COXPOSITION)
I GROUP: I'rec-cutting steels
' PRODUCT: Rolled hexagonal bars
LOCAL CONSUMPTION BRAZIL
' Year
1 !
. ; TYP IS ] 7
i
I i
|
.
l i
|
l |
1
| |
!
l . TOTAL 1950, -

VNI UIUMANSNDAL CONSUL PTION
Do D EY PRODUCERS L o I R
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UNIDO-IAS

PILOT PROJECT IF'OR THE RATIONALIZATION Ol MECHANICAL
CONSTRUCTION STEELS (BY CHEMITAL COMPOSITION)

GROUP: IFree-cutting stecels
PRODUCT: Wire rods

LOCAL COXNSUNMPTION BRAZIL

Y ear
;r DYt o
I
|
!
!
1
i
l
i
i
i
i
'
t
i
[
i
t
A '
NS 1o -

Coev .

VU ANNTANLL CONSL LT ON

CREDODY PRobDUCE RS S TVTAT,
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UNIDOU-TAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEFELS (BY CHEMICAL COMPOSITION)

GROUP: I'ree-cutting stecels
PRODUCT: Por.ing billets

ILOCAL CONSUNMPTION BRAZIL
Year

TYPES v

B

— -

TLTTAT,

LOONIVUNDANNTUAL CONSONPTION
DESRED RY PRODUCERS S TRaTATL

......................
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UNIDD-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL

CON:TRUCTION STEELS (BY CHEMCAL COMPOSITION )

GCROUP: Preec-cutting steels

PRODUCT: Al

ILOCAL CONSUMPTION BRAZIL
Year

" PRODUCTS T |
TYPE - 4 - TOTAL
: 1 2 3 4 S G 7 ! :
|
| |
| ! |
| ‘ |
! s
]
l |
; '
! | 4
| ‘ ;
| ? :
| é |
| ! f |
i | :
? | |
: ! : '
! | ! ! 1
| ! i |
; |
| {
| ' | ;
) s
. ; i ‘ :
| I j
| | |
! i
‘ i ‘ ! ’
: i | i
! | 1
ToTaT { ’

0o, -
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PILOT PROJECT FOR THE RATIONALIZATION OI' MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Alloy steels

LOCAL CONSUMPTION BRAZIL

Year

PRODUCTS

1

2

Po3.

o

6

7

B,

. llot-rolled sheets

. Cold-rolled sheets
Rolled round bars

. Rolled square bars

. Rolled rectangular bars
. Rolled hexagonal bars

. Wire rods

l'orging billets

TOTAL

100, -
|
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UNIDO-IAS

i PI1LOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

. GROUP: Alloy steels
| PRODUCT: Hot-rolled sheets

‘ LOCAL CONSUMPTION BRAZIL
Year

r TYPES 7,

{7

FOTAL 100, -

VINITVICAL ANNUAL CONSUMDPTION
OESIRED BY PRODUCH 11 T w0 TOTAL
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UNIDQ-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHIZMICAL COMPOSITION)

GROUP: Alloy steels
PRODUCT: Cold-rolled sheets

LOCAL CONSUMPTION BRAZIL

Year
TYPES A
} .
&; TOTAL 100, -

MINIVUM ANNUAL CONSUMPTION
DUSTRED BY PRODUCTERS
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l UNIDO-IAS
l P:LOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)
- GROUP: Alloy steels
l PRODUCT: Rolled round bars
LOCAL CONSUMPTION BRAZIL
I Year
l TYDPES 7%
- VINIAMONM ANNUAL CONSUMPTION

DESIRED BY PRODUCERS L. . oo iiiiei it T, 0 TOTAL
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PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Alloy steels
PRODUCT: Rolled square bars

LOCAL COXNSUMPTION BRAZIL
Year

TYPES 7,

TOTAL 100, -

LU sIRED Y PRODUCT RS

JINIMVIUNM ANNUANL CONSULPTION
...................... ool TUTAL
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UNIDO-IAS

PI1LLOT PROJECT }FOR THE RATIONALIZATION O MECHANICAL
CONSTRUCTION STEELS (13Y CHEMICAL COMPOSITION)

GROUP: Alloy stecls
PRODUCT: Rolled rectangular bars

LLOCAL CONSUMPTION BRAZIL

Y ear
TYPES o,
TOTAL 100, -

DESIREDY BY PRODUCT RS

VINIVIUA ANNUAL CONSUMDPTION
...................... TL0F TOTAL
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UNINO-IAS

PILOT PROJECT FOR THE RATIONALIZATION O MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Alloy steels
PRODUCT: Rolled hexagonal bars

JLOCAL CONSUMPTION BRAZIL

Year
TYPES %
TOTAL 100, -

SUINIMUN ANNUANL CONSUNMNPTION
DESIRED BY PRODUCERS o oo o W O TOTAL




UNIDO-1AS
I PILOT PROJECT FOR THE RATIONALIZATION CF MECHANICAL
| CCNSTRUCTION STEELS (BY CHEMICAL COMPOSITION)
) GROUP: Alloy stcels
l PRODUCT: Wire rods
l LOCAL CONSUMPTION BRAZIL
Year

' r . TYDP IS Yo

TOTAL 100, -

VINIVIUM ANNUANL CONSUNPTION
DESIRE D BY PRODUCERS © oo o . QO TOTAL
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| UNIDO-1AS
' " CONSTRUCTION STEELS (BY CHENICAL COMPOSITION) ?
l GROUP: Alloy steels
- PRODUCT: Forging billets
1 LOCAL CON?S;\iPTIO.\' BRAZIL
1
1
i
1
1
1
i
I
!
l
!
!
|
! -
i TOTAL 100, -

MININIUM ANNUAL CONSUMPTION

ooooooooooooooooooooooooo
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PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION )

GROUP: Alloy steels
PRODUCT: Al

LOCAL CONSUMPTION BRAZIL

Year
r !
. TYPE I PRODUCTS - TOTAL
? Ll 2 3 4 5 6 7 18
]
i
é !
i
|

U I

TOTAL

| ’
| 100, -
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Information Related
for Ixports
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UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Carbon steels

EXPORTS BRA ZIL
Year

PRODUCTS

=
—
—
N

1. Hot-rolled sheets

2. Cold-rolled sheets

4. Rolled square bars

5. Rolled rectangular bars
6. Rolled hexagonal bars
7. Wire rods

8. IForging billets

(1) Percentage of exports wi'lj respect to Local Consumption

|
|
|
|
|
|
|
|
i
l 3. Rolled rounc bars
i
i
I
i
-
i
I
|
I
|
f
l
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION O MIECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Carbon steels
i PRODUCT: Hot rolled sheets

EXPORTS BRAZIL
Y ear

TYPES 7,

' TOTAL 100, -
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l UNIDO-IAS
. PI1L.LOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
. CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)
GROUP: Carbon steels
l PRODUCT: Cold-rolled sheets
. EXPORTS BRAZIL
Year
i TYPES 7,
|
| |
' 'L FOTAL 100, -




|
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONAL!ZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Carbon steels
PRODUCT: Rolleu round bars

EXPORTS BRAZIL
Y ear

TYPES @

 TOTAL 100, -
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP; Carbon steels
PRODUCT: Rolled square bars

EXPORTS BRAZIL
Year

TYPES 7,

TOTAL 100, -
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UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHENICAL COMPOSITION)

GROUP: Carbon steels
PRODUCT: Rolled rectangular bars

EXPORTS BRAZIL
Year

TYPLES .

TOTAL oo, -
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' UNIDO-IAS
l PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
l CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)
. GROUP: Carbon steecls
l PRODUCT: Rolled hexagonal bars
: EXPORTS BRAZIL
l Year
l TYPES ”
| |
. f
l 1 TOTAL 100 -
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STIEELS (BY CHEMICAL COMPOSITION)

GROUP: Carbon steels
PRODLCT: Wire rods

EXPORTS BRAZIL
Year

TYPLES 7,

TOTAL 100, -
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UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMNICAL COMPOSITION)

GROUP; Carbon steels
PRODUCT: Forging billets

EXPORTS BRAZIL
Year

TYPES

TOTAL
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UNIDC-IAS

PILOT PROJECT FOR THE RATIONALIZATION Ci" MECHANICAL
CONSTRUCTION STEFLS (BY CHEMICAL COMPOSITION)

GROUP: Mangancse steel

EXPORTS BRAZIL
Y ear

PRODUCTS 7 (1)

1. llot-rolled sneets

2. Cold-rolled sheets

3. Rolled round bars

4. Rolled square bars

5. Rolled rectangular bars
6. Rolled hexagonal bars
7. Wire rods

8. l'orging hillets

(1) Percentage of exports with respect to Locul Consumption
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UNIDO-IAS

PILOT PROJECT 1*OR THE RATIONA LIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHENMICAL COMPOSITION)

GROUP: Manganese Stecl
PRODUCT: llot-rolled sheets

EXPORTS BRAZIL
Year




UNIDO-TAS

' PILOT PROJECT FOR THE RATIONALIZATION OV MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Manganese Steel
PRODUCT: Colid=rolled sheets

EXPORTS BRAZIL
l Y ear
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UNIDO-IAS

i
| PILOT PROJECT FOR THE RATIONALIZATION Ol MNCHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)
GROUP: Manganese Steel
- ' PRODUCT: Rolled round bars
EXPORTS BRAZIL
l Year

' TYP > To
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UNIDO-IAS

PILOT PROJECT IFOR THE RATIONALIZATION OIF MIECHANICAL
CONSTRUCTION STEELS (BY CHIMICAL COMNPOSITION)

. GROUP: Manganese Steel
PRODUCT: Rolled square bars

EXPORTIS BRAZIL,
Year
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UNIDO-IAS

PILOT PROJECT IFOR THE RATIONALIZATION CF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL CONMPOSITION)

GROUP;: Manganese Steel
PRODUCT: Rolled rectangular bars

EXPORTS BRAZIL
Year

TYPES B




UNIDO-IAS

PiLOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: \langanese Steel
PRODUCT: Rolled hexagonal bars

ENPORTS BRAZIL
Year




- 745 -
| UNIDO-1AS
l PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL |

CONSTRUCTION STEFELS (BY CHENICAL COMPOSITION)

GROUP: Manganese Steel
PRODUCT: Wire rods

ENXPORTS BRAZIL
Year

TYPES 7,




UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Manganese steel
PRODUCT: lorging billets

EXPORTS BRAZIL
Y ear

TYPES ﬂo

TOTAL . loo -
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OI* MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL CONMPOSITION)

GROUP: I'ree-cutting stecls

EXPORTS DRAZIL
Year

PRODUCTS 7 (1)

1. Rolled round bars

[ S%]

. Rolled square bars

3. Rolled rectangular bars

Ha

. Rolled hexagonal bars

[}

. Wire rods

[op}

. Forging billets

1) Percentage of exports with respect to Local Conswnption
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UNIDO-IAS

ALIZATION OF MECHANICAL

PILOT PROJECT FOR THE RATION
COMPOSITION)

CONSTRUCTION STEFLS (BY CHEMICAL

GROUP: I'rec—cutting steels
PRODUCT: Rolled round bars

EXPORTS BRAZIL
Year
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: I'ree-cutting steels
PRODUCT: Rolled square bars

EXPORTS BRAZIL

Year

TYPIS o

TOTAL

too, -
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UNIDO-IAS

PILOT PROJECT IFOR THLE RATIONALIZATION Ol MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)
GROUP: Iree-cutting stecis
PRODUCT: Rolled rectangular bars

TXPORTS hRAZIL
Year

TYP IS ”

oAl 100, -
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Free-cutting steels
PRODUCT: Rolled hexagonal bars

EXPORTS BRAZIL
| Y ear

TYPLS 7,

TOTAL 100, -
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION O NIECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Free-cutting steels
PRODUCT: Wire rods

EXPORTS BRAZIL
Year

TYPES

TOTAL g, -




| UNIDO-IAS

' PILOT PROJECT FFOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHENICAL COMPOSITION)

GROUP: Free-cutting steels
o PRODUCT: VPorging billets

EXPORTS BRAZIL
Year

TYPES 7,

TOTAL oo, -
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL

CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Alloy steels

EXPORTS BRAZIL
Year

PRODUCTS

[§™)
.

S9N

6.
7.

8. Forging Lillets

. Hot-rolled sheets

. Rolled square bars

Cold-rolied sheets

Rolled round bars

Rolled rectangular bars
Rolled hexagonal bars

Wire rods

(1) Percentage of exports with respect to Local Consumption
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UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Alloy steels
PRODUCT: Hot-rolled sheets

EXPORTS BRAZIL
Year

TYPES T

-— e D GG BN =D N NN BN B B BB B B B B
7
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION O MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Alloy steels
PRODUCT: Cold-rolled sheets

EXPORTS BRAZIL
Year

TYPLS o

TOTAL

100, -
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UNIDO-1AS
I PILOT PRGJECT FOR THE RATIONALIZATION CIFF MECHANICAL
CONSTRUCTION STEELS (BY CHENMICAL COMPOSITION)
l GROUP: Alloy steels
I PRODUCT: Rolled rourd bars
EXPORTS BRAZIL
I Year

! TYPES .




UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF AECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Alloy steels
PRODUCT: Rolled square bars

EXPORTS BRAZIL
Year

TYPES 7

O
FOTAL 100, -
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Alloy steels
PRODUCT:Rolled rectangular bars

EXPORTS BRAZIL
Y ear

TYPLS o,

TOTAL 100, -
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UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

GROUP: Alloy steels
PRODUCT: Rolled hexagonal bars

EXPORTS BRAZIL
Year

TYPES "

TOTAL 1y, -
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMNMPOSITION)

GROUP: Alloy steels
PRODUCT: Wire rods

EXPORTS BRAZIL
Year

TYPES 7,
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UNIDOU-T1AS

PILOT PROJECT FCR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEFLS (BY CHEMICAL COXNPOSITION)

GROUP: Alloy steels
PRODUCT: lMorging bars

ENPORTS BRAZIL

Year

TYPES ”




Standard Form
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3. Standard IForms and Calculation Sheet

3.1 Forms for Producers.

The attached torm is an example ol the one to be submitted to the

producers of Mechanical Construction Steels by Cheraical Composition.

One Sheet shall be completed for each Prodict-Group manufactured. The
same shall show the Product (for instance, Bars) and the Group (for

instance, Free-cutting).

In the box the type and tonnage shipped in the base year shall be
specified, indicating Local Market and Exports. At the same time,
the principal uses assigned to each type shall be stated (for instance,

SAE 1212 machined in automatic 11ithes, withou! heat treatment),

The answers of the various producers shall be transferred to the

calculation sheet to be added at country level.

Indeavours should be made to poll all the producers. Should this be
imposible the sampling survey should be made sufficiently

represcentative,

3.2 IFormn for Imports

In a sheet similar to the foregoing, data should be requested from
whoever is competent regarding imports ol Mcechanical Construction
Steels bv Chemical Composition, indicating tonnage shipped to the

market by type of steel within cach Product/Group. This information
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is transferred to the calculation sheet, and each imported type is
ticked off. This tick is transferred to the summary of percentage
consumption, and if the imported percentage is signilicant, then this

too is shown.

3.3 Forms for Users

Icach user ol these products should complete a card similar to the
attached, indicating the Prodact/Group and Type of Steel he uses.
i*urthermore, the user shall state the kind of parts he manufactures
from this material and specily the overall manufacturing process of
the part in question. I[ tor one and the sam¢ Product/Type the user
then he shall complete

manufactures parts with differing processes,

as many cards as neeessary.




i
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|
' Standard FForu
' PILOT PROJECT VCR THI RATIONALIZATION Ol' MECHANICAL
' CONSTRUCTION STEELS /BY CHEMICAL COMPOSITION)
. Survey of producers
l GROUP:
PRODUCT:
| PLANT:
| SHIPMIEIINTS YEAR
(quantities in t)
| TYPL TO LOCAL MARKET FOR EXPORT

TOTAL
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PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS (BY CHEMICAL COMPOSITION)

Survey of producers

GROUP:
PRODUCT:

SHIPMENTS YEAR [___]

TYPE PRINCIPAL USES

e

State to the best of your knovledge the principal uses of cach type of steel,
minimally the sector of use and if possible the transtformation process,
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Mechanical construction steels specilied by the chemical composition
can be marketed under various shapes. These are:

1. Hot-rolled shcets

2. (old-rolled sheets

3. Rolled round bars

1. Rolled square bars

5. Rolled rectangular bars
. Rolled hexaronal bars
7. Wire rods

8. lMorging billets

The rationalization analysis requires detailed information about each

one of these shapes.

Such information can be broken down by the mechanical construction

steel group as lollows:

1. Carbon steels

2. Mungunese steels
3. I'ree-cutting stecls
1, Alloy stecels

A separate specification ol these groups is necessary for the
rationalization.

The purpose being to rationalize the local consumption in Brazil, it is
neces=ary to have a distribution of the different types of steel used
(in a basc period).

This is accomplished with the total of shiprents to the Jocal market
made by Brazilian producers plus bmports during the siune period,
By way ot margin: 1 information, export data is required as a uselul
aid in the analysis of subtitutes.
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Standard lForm

PROJECT PILOT IFOR THE RATIONALIZATION O MECHANICAL
CONSTRUCTION STEELS BY CHIEMICAL COMPOSITION

Questionnaire for GROUP:
Foreign Trade Entity PRODUCT:

IMPORTS YEAR [ |

TYPE t

TO'F .‘\ ]4

T



- 102 - Standard Form
l UNIDO-1AS
' PIIOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL
CONSTRUCTION STEELS {(BY CHEMICAL COMPOSITION )
. GRoOuUp :
' PRODUCT
. Survey Pooling Sheet
l LOCAL CONSUMPTION
l e ‘Shipped by Producers to Loc. NMarket im- Total o
IYPE Plant | ’lant | Plant | Plant [Plant | Sub- |ports ¢ ”
' 1 2 2 4 5 total
l
' TOTAL 100
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Standard IForm

|
i UNIDO-IAS
|
l
I

PILOT PROJECT FOR THE RATIONALIZATION Or MECHANICAL
CONSTRUCTION STEELS BY CHEMICAL COMPOSITION

GROUP:
PRODUCT:

' Survey Pooling Sheet
EXPORTS

| Plant | Plant | Plant| Plant | Plant | Plant |Plant | TOTAL! |
TYPL 1 2 3 4 5 6 n N 7o

T

1€0,-

COTAL




Users
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Standard Form

PILOT PROJECT IFOR THE RATIONALIZATION OF MECIHANICAL
CONSTRUCTION STEILS BY CHEMICAL CONPOSITION

Survey of U:zers

Firm:

Type of Steel (1):

Manufactured part (2):
Shape of raw material (3):

Abstract of process (4):

Possible type of steel to act as substitute (5):

Remarks (6):

Notes:

(1) If the steel complies with an internationally known standard (SALE,
DIN, ABNT, AI'NOR, etc.) specity which as well as corresponding
type (lor instance: AI'NOR 18CI4). Otherwise, kindly specify the

chemical composition.

(2) Specily type of part, I they are difterent, complete one form for
cach type.

(3) Bars, sheets, billets, cte,
(4) Without going into dctails,
(5) If in your opinion there is nong, kindly put (-).

(6) As you ueem fit.




e
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Standard l'orm

Example of completed torm

Firm: N.N.
LIRS

Type of Steel (1): SAE 5160

Manufactured part (2): Suspension springs

Shape of raw _material (3):; Bars

Abstract of process (4): Rectification - Hot forming - Quenching -
Tempering - Shotpeening

Possible type of steel to act as substitute (5): SALE 9262

Remarks (6): If the type of steel is changed, the heat treatment will
also have to be changed.

Notes:

(1) If tne steel complies with an intcrnationally kuown standard (SAL,
DIN, ABNT, AI'NOR, ¢ ¢.) specify which as well as corresponding
type (for instancu: ALNOR 18CD4). Otherwise, kindly specify the

chemical composition.

{2) Specily type of part. I they different, complete onc form for
each typc.

(3) Bars, sheets, billets, cte.
(4) Without going into details.
(5) If in your opinion there is none, kindly put ().

(6) As you deem fit.
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Definitions and Controls
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Definitions and Controls.

4.1 Definitions.

a)

b)

The Mecanical Construction Steels by Chemical Composition are
those that are being commercialized principally in accordance with
this requirement, with the exclusion of Tool and Die Steels, Stainless
Steels and Elcctromagnetic Circuit Steels. Steels commercialized as
commercial quality are not to be included even if they have an
approximately constant chemical composition. Neither should
equivalences bec made of steels by mechanical chay _-teristics with

a chemical composition.

The definition of the products of this work shall t > made in
accordance with the pr‘acti‘ce and customs of the Brazilian market,
however, in general, they should be compatible with cach other

and permit that the tonnages of various products be added together.,
Therefore 1 wire rods are taken , then it is not possible to take
also Wires for example. If drawn Bars arc included, they should

be summable with rolled Barvs. Therefore, it is best to define a

panel of manwacturing firms and take their shipments to the market.

4.2 Controls.

In order to cheek the results of the survey, the verified tonnage shall

be contrasted with statistical data which may he more general but can

give an idea of the representativity.
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The tonnages are not necessary for the rationalization; none the less
it ought to be possible to suppose¢ that the distribution curve of types
represents the universe.

Another control that must be effected consists in comparing the lists
of types of steeis derived from surveys among users and producers
and ‘imports. Any difference shall be cleared up (for instance, a type

of steel X Y Z has declared by a user but not by producers or

imports).

vC.

23.12.82
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Introduction

7The present volume contains the specification and methodology for
obtaining the information required to envisage the Pilot Project for
the Rationalization of Metal and Mechanical Construction Steels by

Mechanical Characteristics.
* . . d

The rationalization methodology consists in endeavouring to reduce
the variety of steel types by trying to substitute lower consumption
types by higher consumption steels. To this end concentration
curves are used in which the types are classified by decreasing

consumption.

Two types of curves are shown hereafter differing in the manner in
which consumntion is expresscd. In one case it is shown as the
cumulative percentage and in the other one in tons. The types ol

steel are those used on the market.

100% Cumulative of consumptionc

PCD e8|

0 et
Types of steel
Consumpltion
t/year
AN
MAC —_ ]
> - !;i'? v 1 1

4 MRS
Types of steel




The object is to find a Percentage Commensurate with Demand
(PCD) close to 100% (for instance, 95%). This means that essentially
those contained in zone AB shall be recommended as Rationalized

Steel Types, in order to meet a high percentage of demand.

However, this value of PCD must be made compatible with the
minimum annual consumption desired by producers if manufacturing

strcharges are to be avoided.

A compromise must be {ound between the two values and at the same
time, by means of a technical analysis of the conditions for substi-
tuting one type of steel by another, ways and means should be sought
to meet the demand for not rationalized types (zone BC) with ratio-

nalized types ( zone AB).

Moreover and as far as possible, another object is to group together,
if tc zhnically feasible, consumptions of similar types of steel even

in the event of both being high consumption items,

To enable the application of this methodology it is therefore necessary
to have at hand the consumption information regarding the products

1o be rationalized so as to enable the first type of curve (i.e. the one
corresponding to the cumulative percentage consumptions) to be
traced; furthermore the value of MAC must be available which can be
expressed as a percentage of total consumption. A PCD of 95% is

aimed at,.

So far the economic part of the problem would be solved, but in order
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to cover the technical part additional information is necessary

regarding the intended use of each type of steel.

Therefore, the instant volume specifies two types of information,
the first to be requested from the producers and the second from

the users.

The information to be used for the rationalization reiers tc per-
centages or quality which should not be construed by those supply-
ing it as giving away confidential data. Obviously, the original data
must be expressed in tons and once processed it shall be converted
to a percentage showing its relative demand which can be made

public withiout damage 10 anybody's interests.
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Information for the Rationalization of Metal and

Mechanical Construction Steels by Mechanical

Characteristics.

2,1, Information to be requested from producers and institutions

‘Tables containing informauation regarding the INTERNAL CONSUMP-
TION IN BRAZIL of different types of steel for different products
will now be given,
The types of steel have been grouped together in two groups :

1, For Metal Constructions

2. For Mechanical Constructions

For ecch greup the yearly consumption per product (in percentages)

is requested. The term consumption is to be undersiood as the
apparent coisuniption obtained by adding together the SHIPMENTS

TO TIIE NATIONAL MARKET by Brazilian producers and IMPORTS.

The products comprising this study are basically :

1. ljot-rolled sheets
2. Cold-rolled sheets
3. Rolled burs

4. Structural sections

[Furthermore, for cach group the distribution of types of steel in

percentage torm, spread by product, is requested.

Summing up, the requested information can be shown diagrammatically

as follows :




Products j

1 2 3 4

1 t 11 t12 - t 14

Group i
t 21 t 22 - t 24

eacht ij is a chart in tons of the ycarly consumption of each type of
steel (k) of group i for product j.

The summation of the Cijk's

t:] iCijk=Cij is the total con-
type t sumption of group i for product j
i XX ' Cijk _ ..
5 oy and each ICIik x 100 = C (%) ijk
i ' ) k )
Crjk is the percentage consumption of
i L]
rach type k withi up i f
n N each type k within group i for

product j,.
Another matrix can thus be prepared, i.e. :

Products j

Group i

t
g’
)
o
)
Y
S
'
o
)
b

wherein cach pij

i8 a chart
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Pij
type %
1 XX
2 XX
[ H
k Ct%)ijk
] ]
l Total 100

in order to be able tc coordinate all this information specified at group

level, the

_Cij ¢ 100 = C(®)ij
Ycij

J

is also requested leading to another percentage matrix

1
Group i

Products j
1 2. 3 4 Total
P'1]  P'12 - P'14 100
F'21 p'22 - P'24 100

wherein P' ij = C (%) 1}

By multiplying each C (%) ij x C(%) ijk and adding

%C(%)ij x C(Tijk = C(Hik

i,e. anew matrix P"ik

Type k
1 2 ---k- - - -n

Group i

Pl P12 - - = - - - Plin |

- |
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where each P"ik is a percentage distribution chart of the different
qualities k for group i taking intc account all the products

— tt

Pk
Type %
2
]
k
]
n
Totatl 100

As stated in the foregoing paragraphs, these distribution curves must
be traced with the aid of consumption <aia; however, there are two

important aspecis, i,e, :

a) If the consumption is provided with imported material

H) Which types of steel are exported,

When substitutes are analyzed it is important to know thesce aspects
because in the first case the cendency shali be to recommend whenever
techaically feasible the substitution of the imported type by a locally
produced type. In the second case it can happen that a steel that is being
exported is a useful substitute of a low consumption steel (supposedly
not recommendable as rationalized). This fact could lead to recommend

ing the use of the steel that is exported also on the local market.

From this point of view the following complementary information is

requested :

S e




s
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(a) List of types of imported steel and percentages regarding consumption
if the value is significant

(b) Percentage distribution of types of exported steels

Another additional complementary information requested from the
producers is related to the principal uses of each type of steel produced
in the country.

The standard forms for requesting information as well as the consolida-

tion charts follow at the end.

2.1, Information to be requested from users

Information shail be requested from users of Steels for Metai and
Mechanical Constructions by Mgchanical Characteristics regarding the
intended use of each steel, 'rom this point of view it is important to
know the type of steel, the shape of the product they buy and the purpose

for which this material is intended,
The users shall comnlete a little card for each type of =teel.

In order to enable rationalization this information must be known with

user's identification code,




Information required
for Rationalization




UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF M ETAL AND
A ECHANICAL CONSTRUCTION STEELS BY M ECHANICAL
CHARACTERISTICS

GROUP : Metal Constructions

LOCAL CONSUMPTION BRAZIL

Year
PRODUCTS %
1. Hot-rolled sheets
2. Cold-rolled sheets
3. Rolled bars
4. Structural sections
TOTAL 100, -




-13-
UNIDO-1IAS

PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS 3Y M ECHANICAL
CHARACTERISTICS

GROUP : Metal Constructions
PRODUCT: liot-rolled sheet

LOCAL CONSUMPTION BRAZIL

Year

TYPE (1) 0

TOTAL 100, -

(1) Indicate imported types and imported percentage if significant,




UNIDO-IAS

PILOT PROJECT FOR THE R;»\TIONA LIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL

CHARACTERISTICS

GROUP : Metal Constructions
PRODUCT: (Cold-rolled sheet

LOCAL CONSUMPTION BRAZIL

Year

TYPE (1) %

TOTAL

100, -

(1) Indicate imported types and imported percentage if significant.
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UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND

MECHANICAL CONST

CHARA CTERISTICS

GROUP

RUCTION STEELS BY MECHANICAL

:  Metal Constructions
PRODUCT: Relled bars

LOCAL CONSUMPTION BRAZIL

Year

%o

TOTAL

100, -

x
|

(1) Indicate imported type

g and imported perce

ntage if significant.




UNIDO-IAS

PIL.OT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

GROUP : Metal Constructions
PRODUCT: Structural sections

i.OCAL CONSUMPTION BRAZIL

Year

TYPE (1)

TOTAL

100, -

(1) Indicate i:nported types and imported percentage if significant,
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UNIDO-IAS

PIL.LOT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION ST EELS BY MECHANICAL

CHARACTERISTICS

GROUP : Metal Constructions
PRODUCT: Al

LOCAL CONSUMPTION BRAZIL

Year

TYPE

PRODUCTS

"OTAL
1 2 2 1 Tor

TOTAL

100, -




UNIDO-IAS

PILOT PROJECT FOR THL RATIONALIZATION OF METAL AND
MI.CHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

LOCAL CONSUMPTION BRAZIL

Year

GROUP : Mechanical Constructions

—

e

PRODUCTS

1. Hot-rolled sheets
2. Coid-rolled shee!s
3. Rolied bars

4, Structural sections

TOTAL

100, -
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

GROUP : Mechanical Constructions
PRODUCT: Hot-relled sheets

LOCAL CONSUMPTICN BRAZIL

Year

Yo

!
1

'L‘
el
-

e At o

TOTAL | 100, ~

(1) Indicate imported types and imported percentage if significant.




UNIDO~IAS

PILOT PROJECT FOR THE RATIONALIZATION OF METAIL AND
MECHANICAL CONSTRUCTION STELELS BY MECHANICAL
CHARACTERISTICS

GROUP : Mechanical Constructions
PRODUCT: Col-rolled sheets

LOCAL CONSUMPTION BRAZIL

Year
TYPE (1) %
TOTAL 100, -

(1) Indicate imported types and imported percentage if significant,




UNIDO-IAS

P1LOT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL

CHARACTERISTICS

GROUP : Mechanical Constructions
PRODUCT: Rolled bars

LOCAL CONSUMPTION BRAZIL

Year
TYPE (1) : o
TOTAIL 100, -

i
i
I
l
I
i
i
{
i
l
l
I
l
l
I
I
I
l
l
l
{
|
I
k

(1) Indicate imported types and imported percentage if significant,




UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

GROUP : Mechanical Constructions
PRODUCT: Structural sections

LOCAL CONSUMPTION BRAZIL

Year

B (L T

TOTAL

160, -

(1) Indicate imported type

g and imported percentage if significant,




UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF NMETAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL

CHARACTERISTICS

GROUP : Mechanical Constructions
PRODUCT: All

LOCAL CONSUMPTION BRAZIL !

Year

TYPE

PRODUCTS

) > 3 3 IrOTAL

TOTAL

100, -




UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND
AIECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

|

|

|

| GROUP : Metai Constructions
| PRODUCT:

| EXPORT BRAZIL

|

I

|

|

Year

PRODUCT (1} o
1. lot-rolled sheets
, 2. Cold-rolled sneets
|
3, Rolled bars
4. Structural secticrs
i
|
| !
TOTAL i 100, -
‘ (1) Percentages must refer te local consumption,




UNIDO-IAS

PILOT PRCUECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY M ECHANICAL
CHARACTERISTICS

GROUP : Metal Constructions
PRODUCT: Hot-rociled sheets

EXPORT BRAZIL

Year

TYPE °

TOTAL 100, -
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY M ECHANICAL

CHARACTERISTICS

GROUP :

Metal Constructions

PRODUCT: Cold-rolied sheets

EXPORT BRAZIL

Year

TYPE

%o

TOTAL

100, -




UNIDO-1AS

PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

GROUP : Metal Censtiructions
PRODUCT: Rcolled bars

EXPORT BRAZIL

Year

TYPE %

Sk S MR AN S AR SE B A NN B EE B O E

—

TOTAL 100, -




UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

GROUP : Metal Constructions
PRODUCT: Structural sections

EXPORT BRAZIL

Year

TYPE o

TOTAL 100, -




UNIDO-1AS
PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND
' MECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS
GROUP : Mechanical Constructions
l EXPORT BRAZIL
Year

| PROCDUCT (1} %
l 1. Hot-roiled sheets

2, Cold-rollcd sheets
l 3. Rolled bars
I 4, Structural scctions
l TOTAL 100, -
| (1) Percentages must refer to local consumption,




PENS———

UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL

CHARACTERISTICS

GROUP : Mechanical Constructions
PRODUCT: ilot-rolled sheets

EXPORT BRAZIL

Year

TYPE %

TOTAL

100, -
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—31- UNIDO-IAS

PIL.OT PROJECT FOR THE RATIONALIZATION OF METAL AND
VM ECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

GROUP : Mechanical Constructions
PRODUCT: Cold-rolled sheets

EXPORT BRAZIL
Year

TYPE %

TOTAL 100, -
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UNIDO-IAS

PILOT PROJECT FOR THE RATIONALIZATION OF METALL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

GROLUP : Mechanical Constructions
PRODUCT: Rolied bars

EXPORT BRAZIL

Year

TYPE %o

TOTAL 100, -
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PIL.OT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

GROUP : Mechanical Constructions
PRODUCT: Structural Sections

EXPORT BRAZIL
Year

TYPE e

TOTAL 100, -
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Standard Forms and Calculation Sheets

3.1, Forms fer Producers

The atiached form is an example of the one to be submitted to the
producers of Metal and Mechanical Construction Steels by Mecha-

nical Characteristics, !

One sheet shall be compieted for each Product-Group manufactured.
The same shall show the Preduct (for instance, Bars) and the Group

(for instance, Metal Constructions),

In the box the type and tonnage shipped in the base year shall be
specified, indicating Internal Market and Exports. At the same time,

the principal uses assigned to each type shall be stated.

The answers of the various producers shall be transferred te the

calculation sheet to be added at country ievel,

Endeavours should be made to poll all the preducers, Should this
be impossibic the sampling survey should be made sufficiently

representative,

3.2, Form for Imports

In &4 shevt similar to the foregoing, data should be requested from
whoever is competent regarding imports of Metal and Mechanical
Coastruction Steels by Mechanical Characteristics, indicating
tonnage shipped to the market by type of steei within cach Product
Group, This information is transferred te the caleulation sheet, and
each imported type is ticked off, This tick is transferred to the

summary of percentuge consumption, and if the imported percentage
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is significant, then this too is shown.

3.3. Forms for users

Each user of these products shall complete a card similar to the
one attached, with indication of Product/Group and Type of Steel

used . Subsequently, the intended use shall be shown.




-3h-

Standard Forms




174
Standard Form

PILOT PROJECT FCR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

GROUP :
Survey of Producers PRODUCT :

SHIPMENTS Year

in tons
1 TO LOCAL 7
TYPE At L FOR EXPORT | TOTAL

TOTAL
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fetal and mechanieal construction steels spectfied by their mechanical

characteristics can be marketed under various shapes. These are :

p—
.
—

iet-rolied sheets
2, Cold-roiled sheets
3. Rclied bpars

4, Struciural sections

The rationalization analysis requires detailed information about each
one of these shapes.,

Such information can be broken dewn by mechanical construction steel
group as {ollows :

1. Steels fer Moial Constructions

2. Sieels for Mecnanical Constructions

A separate specification of these groups is necessary for the rationaliza

tion,

The purpese being to rationalize the local consumpticn in Brazil, it is
necessary to have a distribution of the different types of steel used {in a

base period;),

This 1s uccomplished with the total of shipmentis to the loecal market made
by Brazilian producers plus imports during the same period. By way of
marginal information, eapert doata s required as a useful aid in the

analysis of substitutes,




PILOT PROJECT IFOR THE RATIONALIZATION OF METAL AND

MECHANICAL CONSTRUCTION STEELS BY MECHANICAL

CHARACTERISTICS

GROUP :

Survey of Foreign Trade Entity PRODUCT :

IMPORTS Year IA
1n tons —_—

TYPE

cr

TOTAL
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PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL
CHARACTERISTICS

Survey of Users ;

Firm ;

Type of steel (1)

Shape of product (2) :

Destination (3}

Remarks (4)

Notes :

(1) If the steel compiles with an internationally known stundard
(ABNT, ASTM, etc.) specify which as well as corresponding
type (for instance : ABNT K 13-255-CG~-24), Otherwise,
kindly specity the required mechanical characieristics,

(2) Thick plate, T section, etc,

(3) Welded metal structures, mechanical constructions, etc,

(4) As deemert fit,
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Standard

PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND
MECHANICAL CONSTRUCTICN STEELS BY MECHANICAL
CHARACTERISTICS

GROUP :
PRODUCT :

SURVEY POOLING SHEET
LOCAL CCONSUMPTION

Form

Shinments from Producer to Local Market { Im- C‘;a?r;p_ 7
v r L4 P -
TYPE PIclmt P‘lﬁnt Plzag.nt Plint Plgnf Total | POrtS|tion °
\
i
i
|
!
|
!
TOTAL 100, -

D+ M= C




Standard Forni

PILOT PROJECT FOR TUE RATIONALIZATION O METAL AND
l MECHANICAL CONSTRUCTION STEELS 3Y MECHANICAL
ClLIARACT ERISTICS
GRCUP:
- ' PRODYUCT :
l SURVEY PCOLING SHEET '
EXPORT
l E Exports by Producers r } g !
TY ™5Tant [P ™ T Tant TOTAL !
' TYPE ! 1{“‘“ i.nt ;P §nt P 3nt P gn : o !
| - : ! g
! ; ! ' i |
| | j | ' |
) ! H 1 '
| 1 ¢
5 , ; ! i ' i
| | ! | i ! 3
i i i i : : !
| | i i |
' ! 'f i |
E l % é | |
: } ‘ [ ! !
| | | | | : | |
! : : : :
| | ; | ? | ‘!
i s' 3 i | ; :
i i ! ; ! : !
. ' t ' 3 ; ;
| ; : | 1 i
i | | I z |
| o |
| o o
| ; | i
{ | | i !
) { i H :
! | ! | | s
i | ! 5 I
| IR
|
| i | i % i
| %
1 ; % ! |
| ; :
| !
| TOTAL | ] 100, -
i i |
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Definition and Controls
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Delf'mitions and Controls

4,1. Definitions

aj The Metal and Mechanical Construction Steels by Mechanical
Characteristics are those that are being commercializad
principally in accerdance with this requirement, witn the ex-
clusion of steels for beilers, shipbuilding, pressure containers,
API piping for oil, deep-drawing steels and structiural steels

with special forming requirements.

Steeis commercialized 2s commercial quality are not to be
inciuded even if they have an approximately constant mechanical
characteristic. Neither should equivalences be made of steels

oy chemical composition with a mechanical characteristic,

o

The definition of the products of this work shal! be made in
accordance with the practice and customs of the Brazilian market,
however, in general, it should be comnatible with cach otner and

permit that the tonnuges of various preducts be added together,

4.2, Controls
In order (0 check the resuits of the surveys, the verified tonnages
shall be contrasted with statistical data which may be more general

but can give an ideu of the representativity,

The tonnages are not necessary [or the rationalization; none the

less it ought to ke posgsible to suppose that the distribution curve of

types represents the universe,




Another control that must be effected consists in comparing the lists
of types of steels derived frcm surveys among users and producers
and imports. Any difference shall be cleared up (for instance, a type
of steel X Y Z has been declared by a user but not by preducers or

imports;},

ekf.

23.12 .82
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