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(J.) t:.ru..: outli••~:> of t.ic;.! lJUl.dl.!lin<..?5 t.o ;.,.:; Lornl.! i~. 1.u.n .... ia 

Vi;,,,c\']lB<J .l lD!H.J t1_-.-i1 r.itlUHd.li. .. ILl.11.i pl.:111, FL:.-1 •ii;) i lit y 

..!HJ i;ro.J.l~Jil..l.i...j 0f ..:.u:rjil"J OUL I LlLiua.111~.J.tl.Ol'l, Utt.:.; 

of 
(<J} Lhe l.!C0110:11i...:al Cvi1.>l'-'t.:.1.:utiu11:; • .ti1.J ;1dv;111t • .1.•JL:~/r.J.Liun.di-

.:.i1.;.iuu, 1..:L.;. 
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cJ.11 t.lt:! a::;pccts t•lat. !hi..l::>t:. U(! taken into .J.ccount in a \;lob.:tl 

Hational.1.;.::.:ttion l' i.:.iu >lf ::;t,;!ul ..ln-1 irou proJuct::;. 

( J) '1'lli::> Ra.tion...lli.:ation .i: luu prcpured by Ij1.::i WJ::> ,malyzcJ an.i 

discus::;c:J at llh:H;:tiWJS i1!..!!..d in i.irazil frur.1 July lJ to July 

ur<.1.~ili.in GovcrnmcnL ( 1•·H1..:· ... ·Rv), the l'n.:::;iJent of ti1~ Ch-1 

Committee of Ab1\J'.1.', <.lfiu the UtHUO tca1n leilLlcr, dll of whOJLl 

voiccJ. tlleir full dgrct:!meut and expresscu their sincere: 

praise, so much ::;o t.lia t t.icy decided to t.:ike it a.:::; the 

l'lan to be suLmittc.J for u~prwv.!l b/ t;ic Government of 

l3ra~il, setting Ollt, ct pd rt f rm.1 tr.c uLove ·•LL:a tio.1cJ guiJe-

line::>, tile .Jur.tticn of t:hc Plan, the tcu:n of persons rcc1uircd 

to put it into pr~ctic~, utc. 

Bra"iliun Coverrn•u.!ut l1<.!:.; alrl.:<&.Jy put intd uhucution a 

tue prc.::cJ.i.1re of whici1 i:; c.i.~ follow::>: t11.:.! Pn~:;iJent of Cl~-1 

l 
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(5) At meetings helJ l.h urazil bc=twec:n July 13 .:mu July 15, 1982, 

engineer:.;; of the IAS, rt:preseutatives of t!u: Urazilian 

Government, the UNIUO tuam lccidcr an..:i the P;:-esi....lcnt of CLi-1, 

analyzcu tuc theme:> of the two pilot projects and, taking 

into account tae current situtttiuJ1 of tue Jr..l"ili.in .::>teel 

mark~t, decided to adopt the following course: 

Rationali2ation of stt!els for m~cnanical con::.tructions, 

classified according to their chemic<.tl couposition; 

- Rationalization of :ilecl:; for MCtdl structures and me-

chanical couatructions, classified accoruin<J to their 

mechanical characteristics; 

Wl. th IAS being in charge of t11e preparatiou of ti1e iilethodology, 

the procedure;.;; and tlic ljUcstionn.iire"' correspon.-..iiag to the 

sail! Projects. 

At the saiu r.iccting, I!~~; was rl.!<jue:;te..:J tn <Jive lectures 

(not contc..:mplatec..l in t:~e Cunt.rdct) un till! objectives <111J 

adva11t.:.igcs of thl.! Hu.tion •. lli;;dtion for Uti1:rs ... wu m .. muf,H:Lurt.!rs 

of steel prouuc t!:i, in o.rJt:.r tu i.1 .. d;c tik!i'l in-1.:.tre of the irn-

port<.tnce of tlu::; Lr<.tnc11 ,.miJ it w.:i;; agr~t..!J t!1c1 t thi.; ::;amc will 

start as :jQon ·a!:> Lt!E'l'HO l•ecil..!t::.. on ti11._; en ti tic.c., .:i.:>:.>ocLition::> 

was a~7r1..:cJ Ui.JOU wi L.1 tl1t..! r;ovurnrncn t of i.:r'-4:..:il, ~nu tllc U1HUO 

tu.Jin l!.;.:.tJt..!r, ~Op/ ui t.il..! dljr1..:t!J.1t..:nt 11otu iJeill<J in~luded <JS 

AilHC)' 1. 
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(u) IJ\S prepared the metlio.lology, t.ae procedures aw.l tn.c qut:stion-

naires of t.ht:! two .;.:>ilot Projl!cts (volumes 3 .:.inJ "l of the 

instant report), incluJing; 

- extiau!:>t.ivc ljUestio.uiaires for manufacturers <m.l institu-

tions of i.ira:.:il, reldtc.J to the steels that urt! l..>cing 

man.ufac.;tured, for each type of st~el anu. ;;h.:.ipe of product, 

and the importcJ ::>Leels, in order to J~t..;r .. 1iac the in­

tern.:il conswnpi:.ion of ura:.:il anu tht.: export rnarkt!t; 

- an cxl1aust.ive que;:;tio.mu.irc for u..>l!r:.:> in ord~r to ascertain 

tnc type of steel tucy -.:on::> um.;;;, :.:;1~ ::>uape of the proJui.;t 

they iJuy, the procl.!:;s t.llt;;J apply, L11c i Le1.1;.; t.11ey pro-.luce, 

ca.1 oc repl.:icl..!t.! or sul>stitut~J by auother Lype of steel; 

- tllt.! cri Ler iu to !.Je l..Jor11c i:i rniml i11 or...;er Lu 1.h;termine 1.:-nc 

r.;iLio;.ali:.:..;J l.i.::>L::>; 

- ~LL:• 

Prt.::.1iu1.:nt of C.>-1, Lue L1i:.t~.r e.~pr~..>sirHJ L11cir u.gre.::rnent 

l 
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uver 'l'avares (Sidernr.i::; - Cd-1 ld1.~'.1.') .:rnc.1 lag. !11..!li<tut: Fon-

Sl!Ca (L·dL'.1.'IlO) visit..;d IA:; in orJcr to co.aply with the 

tri.lining pldu for Llrazilii.llL e.1ginel!rs stipulJ.tL:..l ir. the 

Contract. 'l' 11.:: sai..i engim.:er::; too.K a trainiwJ cour::ac re-

late<l to general c.t~rccts of tne ooj·~.;;tives, policy, out-

lines, ;,1cthodology, tech.-iicul .-ind l!COnomical .:i.s;_le.;t::>, etc • 

of ratl.on~liza tim•, rcgarJing special aspe.Jts of tne 

metho<lology, questionnairl!::i, d.J.ta processing, etc. for both 

Pilot Projects, as Wt..!ll ~~ r~garaing thd organiz.-ition of 

technicul cor:uni t tc12s •. md the conduction of a :Ja tiou.:il 

H.:itionali~dtion Plan. 

'.!.'hey al::;o particira te..:i iH our 'rl!chnical Commissions anJ. Cou1-

mitteus in order tu ::;;l!t: in practice Lne oper<.Ll.l.Vlo! mec11anic::> 

und ti1e <li::;cu.s:iiiOn ul.!UJel.!u u::>crs .. rnd manufuctur~rs of var iou!3 

rdtionalization projects. 

awl 2.J, l<JU2 in our Institute for till.! u<Jnefit of Ing .• <ugina 

Alves Vimarcati ( 11J.·l~'i'lto) •. w<l Ing. Lui.;.: Uc.: tc:wiu fl.!rreir.:.i. 

Uu<.Lrte (HJ:t:~'i'l·'.J), 1rmcrctiy the 'l'rainin•J Plari for four Jru-

zili<.in cnqiw.!...:r:.3 proviul!'-4 for in Ll1.; Cc.mtr.:ict \Jcl:> cornpli~d 

1r1ith. 

tion Plan ,.4:J well cts tae .:.mal/;Ji:3 of Datd. aac.i r.;ritl!ria for 
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ment when IAS cngincl..!r::> visiLcJ Hr.:.i.zil. 

(U) In accor...:..:rn1,;e with re'-.iuests m.iJc b'f t.ie Government of Ura<::il 

thruuyi1 tiie U.JIU0 te.:\i.l le.-iJer, .:mu in spit<..: of t~11.! !:act tna. t 

they were no,~ includcJ in ti1c coatr.J.1;t, L\.S cngin~ers dcliv-

ercl.l, :uctwccn .JOV...!i.\i..l~r 2G an<l Uecc1.t1.,...:r J, l~J2, :-;cver.:il 

lecture:.; '>11. tn :.;lide:;;;, in Rio '-4~ J.:i.ieiro a.1u. :..:ao Paulo, wi tn 

a vi1,;W t0 ~Xi.)l<:1.ining ti1...! importanC•! of tric rJtion"-!lizat.ion 

of stet.!l in tiie national ccoaOI;\y ... mJ the coll.:iuor.ition tl1i;! 

steel inJu;:;try ancl consum'2rs s:ioulu. give to t:u.! da tionul 

Progr-.J.L\
1 

-.1.::; well ...t::i t.~H! piiilo.;oi.uy, :;1cthodolnCJ:', et.; • .:.i.nJ 

tne .:icnicvemcnts .JOL1 technic<il aaJ cconomic.:-tl t.iis activity 

allm1s to c1t t.:iin. 'l'~it: ..j ,icl lectur\.!s · .. 1ere '"1L:li vere,i in t:·.e 

follm1 ing en tit i0;;;: 

- !BS (Brazilian Stec~ and I~on Institute); 

- ~IC~'.1.'l:.:L (union of tm.: Ferrous M1.~t.:il ur .. .n:i.ulJ <.lmi Holling 

Iw..1ustry of t:1e ,;t.;itc of .i<.lu i'd.ull1); 

- ~Ltl:'.1.'!C (Jm . .>ri of t:1c l<.:iilways u11.J 1{.iilro~td :t,ttL.:ri<.d .. wJ 
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Furthermore, IAS prcpar~d and J.el i vo::rc;d to t.hc u.aDo team 

leader lectures dnJ sliJus in Portuuuu~e and in ~nglisn 

::;o as to endul~ t.nem t.l> cu.rry on this task ·if i.1.:iki111.J the 

to tt~ dra~ilian ~tecl auJ. iron mar~~t. 

(9) Quriug t11eir visit to iirazil iu t.-.e monti1s of .~ovembcr an<l 

Dec~n~er, lJd2, IAS l.!ngincl.!rs, jointly with r~rr~s~ntatives 

of tne l3razili.::in Governml.!nt, tue PresiJ.-.:n:: of C.J-1 anu 

the UNIDO team leader, .... n~1lj.:L! .... tile tilil~-L<.wl..:: Jrct\Jn up 

in tnc :.1onLi1 of July. ,.._'.i..; rL!prL!~>L!nL.:tLive.; uf L11..i i~r.J.zilian 

tn.it it will t.ike lonycr to cunvince tnl! steel m.:inuf <-lcturers 

and users anJ. to secure tlu .. :ir backin•J, tll~y sugCJl.!!.:it anli stip-

ul.:ltl.! '1 ne:w till\e-ta1J1t: endiHq i11 December l'JllJ. 

GuvcrH1111.:n L ·• 1.J tl:'~ UNI DO team leader, the phases 
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the t\/o Pi.lot :Projects ba::;ed on d.:lt<l to be ::;upplied by 

tat.! Brazil.1..an G.:>vernment; 

(2) the p.:i.rticipatiun of IAS iu tlw '.1.\~chnic-il Corili•liLt\..:e of 

urazil in or.Jer to ... ~Jncludi..! tllt.! stujy of the ra.tionali:.::ed 

s~ri<..!;,j of :,jt<..:l;.!ls of the t\:O Pilot P.:'.'ojuct::;. 

'l'he rt.!preseutativ.::s of tlle Brazilian Government state t!1at 

unfortuna tc:ly tl1.t! said phases could not be implemented due to 

the f<.tct tll..lt the collt.!ctio.-1 of ...iat.:i. is not completed 

yc;t •. rn.u t.1at t)1e '1\:;cani...:al Coi.u.1ittee \Jill i.LCdt only in 1984 

'l'hcy .:i.l:.;o ;,,;t.:<t<...! U1at the work at the national level is 

fairly a~vanced stage with regard to the following areas: 

- ~on:> lr .. c ti on s tt~lj 1 s 

- tool ::itL!eL; 

- ;,jtainless steels 

traininq .ind technical i..lS~i:.>1.illH.!e proviJed by 1;\:;, dS well 

a:; due to the itlJUUd<1nce of ilctai 1, co1a1 ilc:ten1!~;:; aaJ cl~1r i ty of 

tion l'lan. .1.'twre to1·1..!, .:wd i,.;or.1.nq i.n n1in<l t!1e fore•JO.inCJ, 

the Brazilian Government prefers to anaiysis the data and the 

Techni.calComm1tt~~ concerned decide the list of rationalized 

of the two Pilot Projects, and r~yuests, in the 
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event of difficulties uith reqard to tlie;:;~ Projects, which 

I it disDisscs as improbable, that IAS lend its assistance 
\ 

I 
I; 

to solve any such difficulty, a service IAS und~rtakes to give 

by rnail or in the course of visits to Drazil \Jithout aJditional 

expenses. Furthermore, IF.~ undcrtaKe::> to supply guidelines 
·' 1·: 

I, 
. . ~ 

I~ 
' . ~ 

for <.iata processing and analysis as well as to make re-

cor1Dcndations rel.:it~d to the prepdration of rationillized 

li!:it5 of steels. 

This way !AS ~nderstand to have finished and completed 

I'. the UNIDO Contract N° T81/90. In the same way the 

1: 
.. 

Brazilian Gover:i.ment and the UNIDO team leader agree 

that this task has been satisfactorily fullfilled . 

1. We also wa.1t to express 0• 1 r thanks to the Brazilian 

I' 
! 

Government and UNIDO people that allowed us to end this 

task 1n the satisfact0ry way above said. 

'" ·.-.J 

I·. 
1: 
I . 

. . 

I 
1: 
·.{~ 

1~ 
,. 

I 
··' 



1: 
.; ·.; 
I. 

'.1~~ 
!• . :t. 

. i 

I~ 
. !ot'I ,, 
:,: 

'" ,.! 
1:· 

.1 

lj 
1~ 
1~ 

'; 

•' 

(. .. 

l ,, 
:i 

, ' 

I· 
I:· .. 
·' :··. 

1:) .. 

'·_ 

.1\'JNEX 1 ---

~-,JI'i:S OF IJIS::'L'fSIO~S hl.Ll\fING TO RA'l'IO:-;,t,LIZATIO:\ OF STi.:!::l.$ 

\\l'i'ii IAS J.J'D BR.;:'ILIA?\ NA'I'h•::1,L· COUW:'!.:RP.~,RT - 13/15~~'82 

Enc;p .Jose Francisco Lopez and Blas Laterza visited Rio from 

13 to 15 July 19S2. Three meetings ~~~e held with t.h~se 
Engineers one of w~ich was attended by Cel. Cyro Borges . 

President of CB-1 and Il\!·~TRO sta!f. T~.e I:~~~':'RO staff 

also attended the concluding meeting on 15th July • 

The report prepared by IAS on Basic Concepts of ~ationaliz­

ation Plan for St~el Products was discussed and ~pprecia~ed. 

The scope of contracting servic·::s •.•.~s also discussed and 
approved in pri~ciple by all con~er~ed. 

Two pilot ,?rejects ...:ere identified. Thc:se ar•"?: 

L Steels t.::sed on d.t-rrL:-al c-::r.po.sitiur. 

2. Structural Steels b.:ar.ed en r.11.:chanical 

The follo~ing i~?ortant decisions and plan of work for 
fut~re ~as agreed. 

1. ':'hf; result of the pn~l:.r:-.inary insuiry rc·latc·c 
to steels at pr~s~nt produc~d hased on chc~1c~l 
composit10n will Le ~cnt to l~~ ~hen re~dy • 

2. ~~o Brasil1~ns will b~ sent to Su~nos ~:r~s 
to ~tl:.dy t.Le dl:'t.~ilc·a w0r)" dr1d t.!'1e rr.c-thc.dc.:og::· 
followed by lhS for rat ion a li :;:,a ti on of s tc:e ls. 

3. !AS will prepare detailed questionnaire to 
collect data for the two pilot proJects 
ident~fied. 

4. IAS will deliver lectures in Belo Horizonte, 
R10 and Sao Paulo for different grqups selected 
by the Drasilian counterpart in order to explain 
the importance of rationalization of steels • 

5. IAS will pr~pare the lecture notes for item 4 above. 

6. When the data is collected for the pilot projects 
IAS will andlyse the same and make tJ1eir proposal& 
for rationali~ation. 

7. IAS will participate in the meeting of the Gtudy 
comn-.issions of CD-1. 

l 



- 2 -

8. After the cor.iplPtion of t.~e study of the 
CB-1 IAS will prepare the final rep0rt 
and the recor...~ndations. 

The questionnain:s and the lecture notes reffered to undt:!r 

items 3 and 5 would be sent to the UNIDO Team Leader in 

S?anish and English by end of August 1962. 

The President CB-1 is preparing a National Plan for un5er­
taking this activity. He would be discussing L~is pla.n 

with t.~e UNIDO Team Leader and then send it to t.~e Pres1c~nt 

oi the INMETRO. The intention is to get the G.:>vernr:ent 

a??ro\'al for this plan so that the industry will fully 

S~??Or~ this activity. 

l 
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ANNEX 2 

·rht! ration.iliz..:i.tion f.\Cthodology con.::>i:::>t:i in trying to 

reuuct:: tne Vdri~ty of tyJ,Jl.!S of ~teel, with c:& vit..:w to replacinc; 

tht: ldwest c.;on~ul;l[-t.ion Ly th·! higi.11.!st consumption t.y1~~s (sec 

not.cs 1 and 2). '.l.'o this c1111, conccntr.:ition curves ar~ usc:d, 

in which tht! types ilre arran<j~J in accor.Jance with the de-

creasing consumptio~. 

Two types of curves can be seen below, differing in the 

way taht consumption is expressed. In one case, it was done 

types of :3t.c1.:l .:ire tl10;.;;c in u~1:1'1nc.l on the inarl~ct. 

:OO% Cumulative of consumption 
c 

50% 

0 
A T~1pes of steel 

Consumption 

I 
F 

t/year I 

• . . I Ii I ::J , I "I I j ' " I I i i I I I 
Ty!JeS of steel 

CAM 
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·~hi:.: searcn i::> liirec1,;.ci.l tow.!rci::> a Ue1ndnd Satisfaction Pt::r-

ccntage (USP) clo:>t.:! to luU .. (fur iu!:itdnce, JS .. ). '1'ili::; means 

that, in principl!..!, tiie tt.:rn.J.cncy v:ill be to rt::couu,\enu a:; H.ation-

11li~c'1 Types of ~)r.t;!el ti\O::>t.: cu .. \prisl.!J. in zon~ 1,,u, with a view to 

...i.ttain so <iti to avcl.u iucu.rriniJ r.lanuf.:.cturing ::;urcnur,Je!:i (see 

note J} • 

·~·ne obje~tiv~ i:i to finJ <i ..;o .. lpro1.Ll..-i\.! ;,;oluliou Ll.!t.\Jt!en iJoLn value5, 

r .:i tiona l i ;:e.J t. :/re::; (:.:one AU} (see note 4) • 

An0t~.er OUjCCtiVe iSr '1!:i fur Ql;i pO::iSiblCr tO <jrOUp tO(jUther I 

whenever tcchnicully feusiuh:, con:.1u.nptions of :.;imilur ::.;t<.:cl:.>, 

~ven in the ca sc when i.Jot.h .ire hi'}h con:;umption i t.t!,i\5 • 

tot~l COH!:iUhlption. ~'l1~ ti.lr•j~t i::i '-1 uSP of 'J~'r,, 
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.Liut in orcii.:r to cover the teciu1icul part au-litioual informCttion 

and µarticuLlrly tlie p.rm.:t:!:.:.;s t:o \v'l1ici1 it is to l)c :.>uumi tted 

For this reason, ~we types of information are specified, 

one to be reques~ed :rom the man~facturers and the other one from 

the users, 

'l'he information to be usec..l for thi: rationali~ation is ex-

presseJ in terms of percetu<Je::i or lJuc.tli ty, \J;1ich r.1eans that 

iJc divulc:red. It is o.uvi.ou:.:.; t.ll..i.t tile ori9iniJl uata h1ust Le in 

tons l::>O that ufter procc::>::>ii«J it l.l<1y bl;.! converted to <..1 perct:ntagt: 

inuicatin'J t:llc rel~1.t.LVc Jt.:m<.inu, the disclo::;ure of which will 

hurrn nobo<.ly. 

After •Ju.ti1er ing t.h1,; inforu.:i.tioa <.tnu completin<.J its analysis, 

u.:> well as j u:t.ifyimJ the r1..;pl.t~e•.1ents a1H.l their eventual in-

lu5ion or not into Lile li:.>t, a uo~Ui11L!11t. i:.; dr.:n111 U!l to he u:->l!d 

for deliueration:-; anct work. 

(b) the rclc1tive cu11:.;u.apt:iu11;.; (in percentacws) l.!,.\firt;~:-H~J <Jl-l ~ui.:Vl! 

(u) 
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( f) the technical infor;~\d t.ion of the users; 

(g) a<lJ.i tional inforr.1ution r~g.:irdiay foreign commerce. 

:·loreover, a li:;;t of .:ot~cl:;; (if any) th.:it dre not recommended 

arn.i h.:iv;:; no replacement, coulu be .J.ttachcd tiO as to .:.tvoil.i their 

inclusion in futur~ rrojcct3. 

Tl~ discussion between users anJ manufacturers ::;hould be the 

last step before making pul.;lic the proposal. '.1.'he agreement, duly 

jusl:.ified, s:v1ll be valic.l as a rc.;rnrunenuation .:md will have to be 

updated perio.lic<illy. 'J,.'o ti.1i.::> enJ.:- th..:: ::;aue nethoJ ::;h.ill be 

employed. 
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rm·1·1::s CLARIPYii~G 'l'i1;: ,·tE'.1.'iiLl:JULUGY 

l. The fir!:it a~pl.!ct to whidi ...itteutiou suould l>e Jruwn i!:i 

th<.it its purpose is: 

'.l'O R}..;DUC.C ·rm: VAJ{.1 l:TY Of TYPl.:S OF S'.!.'LLLS/DI!1Lr~SION!.J, l::'l'C. 

To this end, iL is i1uper<ltive ~o ul.!finl: with preci::iion 

when two types of steel ure different, .:inJ when, appearances 

to the contrary, they can be consider~d identical. The same 

occurs in the case of J.ii.lensions. 

Uui te of ten two ::otel.!ls liaving th~ si.lme chemical C(,rnpo:;;i ti on 

receive difieront Jetii•Jli..ttion::; <lue to th.:.! fact th.:it tht!y belong 

to Jiffcrent stallJc.tru:.; . 

Similarly, quite oftt:n, uue to the u~e of diffl!rent rou11J-

in•J off critl!rici, thl! J.iiaeu:..;iun!.i ..;ouverteJ from in1:!11.;!::; to milli-

rn~ter::; present u. cJiffr:.:re11t q~.l..rntity of diqits .tnd '-!Ven c.liffen::nces 

in tiu:~ir numcric.:.il t:xprcssion. 

On thB other 11.:i.nJ, by rt~;.;ortuic1 to !:ii1:1plifii;dtion~, different 

typt:s of stel!l ar(! 11...1.iuL:u tO•Jt...:Ll1ur into one at tiu.! same co11um.:.c-

ci..:ll Je!:iiC)nation or :>t<i.ndarti. In ~ucn ca:.>~s, rcfcrc:.:ncu is maae 

c1, .... r.:.1ct.cri~tic:;; J1,;ci:;ive for t:h~ir d 11plic.;.:ttion <JS, for in::;tance, 

uppo::;i te of the fon.:uoinrJ l..!a:..;~, in,.u:w1ucll as it Ciiu::>cs two things 

to ::;eem to Le diffcrtmt. <.dtl1ough thoy ure not. 

C.:crtuin pra.;tic.;ul cunc.;lu;.;ion.--> for t11c r..ition.:di:.::ation tai:;k 
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c.:.La bt.! drdwn from tliis: 

(a) It is ess~ntic:tl to c.icfi1.c:~ clearly the field of application, 

that i::; the HA'i'lUhr1.LI Z.i\.'l.'IO•; UUI'~'. 

(u) Very thorow.]il analyses un~ ~onsultaLion~ ::;houltl be m<i<le 

(c) '.i.'ile auJition.:i.l tl.!clwic.:.tl in£on1ution r.:gi.lr<lin•J the U:.>\.!!;i of 

evaluat.iun of the:! vi..lrit.!ty. 

2. Although the purpu::;c i::; cl~fincd a::; H.I.:JUCTIOi~ OF VARII::'l1Y, 

ue ncces:.;ary to .::fie:ct <.4H incn.:d;;>t.!. In ;.;pitc of the f.:ict ti1at 

concerned, due to difft.!rcnt; factors, among them the imports of 

technoloqies and pro1.mcts, it is possible thdt .sor.1e product::; 

arc ineff icicntly cm;.,loy..:u i.lrnl that a corr~cL utili:l;iltion of 

tllt.! 1:1.:ltcrial coulu lc .. 11.1 to ;:m incrca~u llf tht.:: V~lric:ty. 'l'his 

hi.:ri= i::; to ::;t;.n.:::>ti that it c.:..n r1..!i..ll1y .:i.r i~I..!. 

3. \/hile, on tlHo: oni.: l1dnd, it i.::1 [lcrfectly cleur thilt tile 

r.:li..ionalization must i...iu c...irricJ out to conform a 1.idrJ.~et (.nanu-

fucturer-us~r} und tnrol.l1J11 m.:<JOti.:.Ltions bct:weeu both, on the 

If we <lCCl.!~Jt tl.ut point (l) n<.i~ bl.!e11 solved, tnat is tlrnt 
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the ::>tt;el3/Jimensions are uiffercnt, then there onl~1 remains 

to inJicate the sul.J.;titutes \1hic!1 in all case::> will CJl..!Hcratl.! 

I Ct:rtain chanue~; • In this case, it is conv,mient t1) tub~ into 
. > 

u 
;} 

accou;it, ap<lrt from the con!:>1..:.1ptiun, its ::;upply c.;onJition. If 

the r:1aterial i:.; illl'..JOrted and if it i.s not ::.ne :-;.:me i.!S anoti1er 

[ m.itl!rial of loc,11 origin, tu1;:u .i.t coulu Li~ i.;011venicnt to an.:tl:JZl.! 
.. 
t 
·,, 

I~ If it is a lo iv consi.m1ption product .:in..i it~ ;;;ulJ:.;ti tution h; 

I~ not feasible~ the ~irobh:i.1 L..; not ;.;o .seriou:>, a!'i i.t i::> l)erhilps 

1~ 

11 
'> 

lt!tiS convenient to rn...i.nufctcturc it tliun to import it. uowcv0r, 

if ·passi!Jle it should !Je n,1dl.!, c1l1:ernativel"..' a sulJstitut.e accept-

I\ able for lo.::al proJu~tion snoulJ. :Uc reccJnU.lcnJcu. 

i-.. Quite often, t!1~ ii.1ported m<itcrial rcprc:.;cnt:.; an apparent 

I .. 
Another a::.1>ect, unrel<.lted tu t111.! ... u1...tl;::;is of tiu.! cun:..urncr 

mar}~t.!t, i::> ..i. mu t~r iii l rna11ui...i.ctureJ for export. In tili~ c.:ise, it;.; 

MJ\C may be lowC'r tiiun the v.:tlue La..Jt lla.:> b~cn tl.!cimically c<.il-

culatc~ !..Jas(!J. ou l:.!11 .. : ..i.:.;suuption that it woulJ Lil.! .: •• :rnuL1cturud 

thi:J prouuct into tl1e loc.;<.ll i.l..Lrkl.!t, always proviJl.!l.i tl1'1L thi:,;; i:;; 
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methouology mu::»t be carried out with auxilic.1.ry data as to the 

origin of tht! con::»u11ied proJuct and its situation as an exportable 

tJroduct. 

4. i.3eari11<J clearly in minu the foregoing points, which. is 

practice should be evidtmccd Ly the availalJili ty of T1XII1HCAL 

INFO.R:•ll.'l'IOU OP USERS I ADuI'.i.'IOi~1"\L r:JPUH.MA'.i'IO~~ REGARI.Hr~G 1'~0HEIGN 

C0!1!1ERCE AND CRI'l'ICAL l\LJLJ CAREFUL PROCE:.>SIIJG OF ;:>'l'J\'l'ISTICS, the 

next step is to analyze the replact.:mt:nts • 

Priority must be givun to marking zonl:.! UC of the curve. 

'l'he low consumrtio11 proJuct:.:; r.1u::;t be (!limiuateJ from the 

m<.i.rk~t on a short- or 1011•]-tl!rm La::.is. lf acceptable replace-

tion, otl1t;:rwise it wouhl Le d >J..trnin•J for the future. fo,;; thuy 

are not coritaineu in a li::;t of r(!co;,unt::nuault; prouucts, tlli.; new 

projects .. mu devc lopmeuts wil 1 <lVOJ.J tlll!I.l. 

dui.: to tht.: relative Heiyht of the con.:.1.u11ption anu L:nhances t!Vun 

rnor~ the ratinn'11.i~.:1tiun. Spcci~l uttention Jtiuulu l.>t! paiu to 

~mport(.;!u or uxporta.tl.~ 111.Jturi.:il. 

For the ubove-said to be valid, it must J;c supported by a 

broad di;;;persio11 of r..:pla.cu111un t c.:r i ti:.:ri...i .:.inu of tl~t! yu.:tli ties 

of tne ration.ll.izeJ ;;;tcE.:l;;. 1i'l1u tuc.:iinical transfcruncl..! is 

funuamuntul. 
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of the rationalization downwarJs or upward::> with regard to the 

manufac 1. 1.ir ing proce~::i. 

In the dimen.::iional part it is importdnt to take in~o account 

the products arr~ngcd in a ~ownward sequence, for instance, 

l.lHIENSIQ;-.jS OF SIIEE':'S Mm I·L'~lUFi\C'l'URE OF \JELDED 'lUBES. The 

::>t~mdarJ::; governing S'11.1e stipulat.e the dimension of the wall of 

the tube having a peculiar shape which must be taken into account 

.1hen the thicknes.::; of the sheets is rationalizeJ. Desirably, 

the tuLcs should nut relJUire a different or special series, how-

ever, should this happen -.Jith certain dimensions, then it ought 

to be taken into account \·Juen tl!c l:>heet::> c.1.nJ tuucs are rationalizu~. 

·f 
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1. OBJECT. 

To carry out a global analysis of the steel market and endeavour rneetinq 

to the greatest possible extent the actual requirements of the consumer 
sector, within the fraMework of a technically and econo~ically optimum 

husbandry of materials, manpower resources and equipmert. 

2, SCOPE 

The scope of the rationalization plan should be national. It should be 

related to mass production and mass consumption steel ~roducts rather 
than to qualities intended for special or highly specific strategic 

uses. 

The said plan should be global and encanpass the basic characteristics 

of steel and iron products, such as their types and qrades, sha•)e. 
sizes and dimensions and the various states thcv dre supplied in. 

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 tr::it 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 an~lysis of the actual requirements of the consumer 
market,based on actual manufacturing possibilities, th~necessary criteria 

l 
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2. 

may be worked out in order to eliminate any imbalance existing 

in the internal market of the country and ensure a continuous and 

etonomical 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 manufactur;ng and 

processing industry, standardiza+:ion institutes, whereby tne general 
big interest of the various sectors of the steel and metallurgical 

activities of the cou:1try will be consolidated, whilst the private 
interests would be studied jointly with the specifjc rationalization 
subjec~s at a later date. 

Said Co1T1T1ittee should fix the general policy and global coordination 

of rationalization tasks, promote and divulge the rationalization, etc. 
(see functions of the Corrrnittee 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 divulqe the idea: 
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3. 

- that the rationalization plan endeavours, in the first place, to put 
order in the steel market and is basically directed to mass consumption 
products without interfering with special use products, 

- that the series of rationalized products cover, as the case ~ay be, 
around 80~~ to 95~~ of the to ta 1 of s tee 1 products, in tons, manufactured 
and applied to specific use~, 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, ~echnical 
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 
contain~d in the series, or because, as a rule, they are not used or 

manufactur~d. or else because their manufacture and uses are 

antieconomical, etc., 

- that the concentration of steel manufacturing in certain qua1ities 

and shapes, will offer the user, among other adventages,the oossibility 
to purchase better quality products at a lower cost and will also make 
them available at the right moment and the right p'ace, 

- that the fa~~ that there are series of rationalized steels does not 
prevent either the producer or the consumer from manufacturing or 
using othPr steels whenever this should be justified. 

It is therefore advisable that the first stage of the rationalization 

plan be carried out voluntarily, by general assent, that is by preparing 
a set of "Rationalization Reco1.11T1endations 11

, until the initictl 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 pranote and simplify the use of the series of 
rationalized steels, it is convenient to divulge the oroperties 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 
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4. 

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

Another Das~c aspect to bear in mind is that the rationalization should 
be given an organic and systematic character, enab1ing it to of~er prompt 
and effective solutions of such problems as may arise i~ the industry 
due to the growtn and diversification of consumption, the substitution 

of imports and the need to rely on an aoprorriate rationalizat;on of 
measures. It should furthermore endeavour to create conditions of ba1ance 

between manufacturers and consumers, and to implement a plan of action 
ensuring a better knowledge and effective use of the rationalized series. 

4. OUTLINES. 

The first stage of a global rationalization plan of stee1 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 oy means of production and consumption statistics questionnaires 

referre~ 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 analyzinq 
the situation of the market and obtaining a realistic diaqnosis 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 expo~t, 
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5. 

a very exhaustive analysis shou1d oe undertaken in order to find out, 

it the first place, which products should and could be rational~zed, 

setting down the order and priorities in work plans soannin~ periods of 
one, two or th··ee years, with a clear indication of unHs of rationalization, 

and subsequently the rationalization units should be discussed in order 
to determine the series of typPs, shapes and dimensions of rationalized 

steel products. 

This task shou1d be carried out by a Rationalization Committee and by 

Study Commissions (the structure as well as the f~nct1ons and assign~ents 
of which shall be soecified hereinafter) in accordance with the following 

brief outline: 

The Rat;~na1ization Co!ltllittee should draw up a workirg scheduie based 

on the above mantioned ideas. 

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

developinent. 

- Depending on the agenda prepared for each Study Commission, the 
Ratiorialization Cc.nmittee should decide which finns, institutions and 

entities should be enrolled in the Commissions and invite them to 

participate. 

- Once the Cormiissions have been appointed, the Rationalization Proposals 

should be prepared. To this end, the fullest posSH)le cornpilation of 
statiscal data should be carried out covering the manufacture and 

consumption during recent years of steel products and inputs which are 
to be rationalized. All 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, dnd such like, the Cormiissions sho111d decide which 
products will comprise the rationalized series. 

- Once the ColllTlissions have completed their studies, the same should be 

l 
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6. 

submitted to the Rationalization Committee, and upon bein~ approved, 
they should be published and forwarded for public discussion io all 

interested sectors of the country, durinq a fixed lapse of time, in 
order to secure the opinion of those who have not participated ir. the 
studies. Upon expiration of this deadline, the Rationalization Cornnittee 

5nould evaluate the opinions thus received, and if :hey are deern.ed 
to be weighty they should be sent to the curresponding Col'll!li$sion to 

be discussed, otherwise the Rationalization Committee should aporove 
the Rationalization Document.It is convenient that t~e Study Commission 
as well as the C01t111ittee voice their approval by unanimous vote. 

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

The Rationalization Colllllittee should be made ~P of representatives of the 

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

- To establish the general policy and the global coordination of 
rationalization tasks. 

- To promote the rationalization by pointing out the technical and 

economical ad11antage it creates for the country as \'1el1 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. 

- T0 be responsible for implementing the Tieans necessary to put into 
practice the approved work schedules. 

- To set uo Study Commissions for discussinq the specific subjects of 
the wor~ schedule and to stipulate the number of ColTITiissions 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. 

l 
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7. 

- To study and approve the Rationalization Documents d~scussed by the 

Study Co1T111issions. 

- To publish and divulge the Rationalization Documents. 

- To detect. counsel and suggest solutions whenever problems should 
arise in the industry due to the growth and diversification of the 

consumer ~arket ana the substitution of imports. 

- To oromote the understanding and aoplication of Doc~~ent of 
Rationalization ard encourage studies and activities related to the 

rationalization drive, etc. 

The Study Co111missions should be made up of represeritat~ves of corsumers 

oroaucers, technical and scientific structures and oub 1 ic and ~rivate 
entities ana entreorises of the country related to the steel industry. 

Priority S'lould be given to ensuring an equitanle representatior. of the 
consumer and producer sectors. The functions and attributions of the 

Study C<JTJmissions should be: 

- To coordinate the tasks necessary for studying the Rationalization 

Documents, such as carrying out technical consultat 1 ons and surveys, 
resea,·ch work, te~ts, 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 
com~leted studies to the RationJlization Coll1llittee. 

- To cooperate in drawing up work schedules by suggest~ng new subjects 

for discussion and drawing attention to the need to ~ut up to date 
such Rationalization Documents as have becane techn1ral1y obsolete, 

etc. 
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5. METHO!lOLOGY 

The proposed methodo1ogy is based on the principle of redirecting 

demand towards oroducts which being better adapted to consumotion 

substitute other products. 

8. 

This principle determines the methodo1ogy for dealing with both parts 

of the rationalization program: 

I) General diagnosis and general plan of action; 
IIJ Rationalization analysis of specific cases, RATIONALIZATION 

UNITS; 
III) General compatibility principle. 

5.1 General diagnosis and general plan of action. 

5.1.l ~· 

The diagnosis shall be based on: 

ai A mPasurement of the range of steel and iron products offered to the 
user. This measurement shall be abso~ute and reiated to the tonnage 

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

specialists. 
c) An· appraisal of the possibility to put into pract~:e 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 progran1. 

ii) The products exhibiting the highest deqree of disorder or irrationality. 
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9. 

This idea ca11 be obtained from the relative measurement of point a) 
and the greater or smaller concentration of point b). The relative 

measure'llent will indicate which product exhibi te the relatively highest 
degree of disorder, and the consumption concentration per item which 
wi 11 be easiest to rationalize 

iii) The probable success resulting from a C()Tlparison of the current 
situation -point a)- wit~ a probable si:uation, 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 foregoinq points. 

5,1.2 Spe~ification of elements of analysis, 

5.1.2.l Measurement of range 

It is obvius that an anlysis based on catalogues of a1 1 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 devoid 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 appli~d to this measurement 

of the range, then another step forward has been made in the sense that 
mark~t-depenaent differences are beginning to emerge. :t will thus be 

nec~ssary, at least, to discriminate betw~en different ~teel products, 
and within these between different ways of specifying the type o~ 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 1iring, quenching, 

loss, and such like, inherent to some products. 
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10. 

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 co~sumer sector do 

not contradict said concept. Should this be the case, however, a further 
subdivision would be necessary. 

T~e summary will be a matrix of the followin~ type: 

SPECIFICAL PARAMETERS 

1 .. 2 3-----------j----------· ---·-···-·- m 
1 '1 11 a 12 .. - -- -- -·- - --- --- .. ·----· 

2 

I 

I 
I a 21 a 23 

VI 
I-
u 
:::> 
Cl 
0 

i a:: 
0. --·--·-----------··- aij 
_, 
w 
w .... 
Vl 

I 
I 

I 
I 

~~I-_-__ -_-__ -_-__ ._-_-_-__ -_-__ -_-_-_-__ -_-_-__ -_-_-__ -_._._-~---_-__ -_-_._-__ -_·-__ ·_·_· ~a~n~m:...-J 

Where each element a i j is a rationalization unit of product i (for 
instance, hot-rolled sheet) grade j (for instance, naval). Each Ratio 
rationalization unit will have a ranqe or c1uantity 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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11. 

ascertained in the matrix. 

SIZES 

e 1 e 2 ....... e i 

a 1 a 2 ... a i a 1 . .. a j a 1 a 2 a j 

11 .. 11 k n1 lk .... 11 lk I~ lk . .. 11 ~k I I 

Type 1 I I I 

' 

bx, j' k' 1 

Type X 

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

me~surements j, k, 1 (tickness, widtch, length), and the sum of b's will 
yield t'.1e abso1ute range of the rationalization unit in questior. 

If 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 sha11 

obtain the average number of tons used per item. This is the relative 
measurement of the range that is: 

Quantity of items I ton I year 

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

neces~ary: 

i) To define the homogeneous markets or rationalization units into 
which the Consumptioi of Steel Products of Brazi~ con be broken 
down. This definition shall be carried out as a function of: 

T) Product clasification; 
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12. 

II) Type of steel for each product; 
III) Special parameters in the case of special products; 
IV) Use, Sector of Use or Particular Application, if necessary. 

ii) To define for each homog~neous market the total range by counting 
the quantity of intersections of the matrix Types/Sizes. 

iii) To detenTiine 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 ~e 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 exprrssing 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%, 80% 
and 95% of consumption of a homogeneous mar~et; if it is impossible to 
obtain all three points, the one corresponding to 95% should be ascer­

tained. 

Thi~ 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% 
TYPE SIZES cons. ITEMS 

cons. cons. 
95 95 

80 

50 

80 

x 50 = 

00% 100% 100% 

types sizes i terns 

Obvious1y, the information related to type, independer.: of the o~e 
related to sizes wi 1 1 establish clearer guidelines in ~1e formulation 

of the rationalization plan. 

This measurement of concentration, applied to the measurement of ra!)_ 
ge, will give, without considerir~ 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 included in 
the las': 5% of consL·.mption 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. Measuremi:nt of pos~ibility 

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 ob~ 
tructing and factors favouring the rationalization shai1 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 inter~iews carried 

l 
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out by specialists in charge of the study, the possibility will be 

rated a5 

5 Very favourable 
4 Favourable 
3 Nt:utrai 
2 Unfavourable 
1 Very unfavourable 

14. 

This rating applied to each RAT!ONALIZATION UNIT will pennit to define 
priorities in a plan of action, because rationalization is a ta5k that 
must be put into practice by persuasion and consequently the success 
of the first and most favourable steps would pennit the more difficult 

ones to be attacked with positive facts. 

This appraisal of the possibility \'iould pennit 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 sen~e of rc~irecting the demand of 5% of lowest consumption products 
in each rationalization unit. 0,8 shall be applied to level 4 and so 
forth, successively, down to 0.2 for level l. With these factors, the 
concentration measurement wi11 b~ penalized. 

A simi-lar 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 detennined. The 
survey should effectively cover all marketed items including those 

not shown in the catalogue. 

. Should offer aµoroximate or exact ideas as to the percentual partj_ 
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 concer.tration of co!!_ 
sumption according to sizes. For instance, how many or what percent! 
ge of sizes fall into the first 50% of consumption; ho~ many or what 
percentage fall into the first 80%, and how many or whdt percentage 

fall into the last 5%. 

For Users 

. Causes or factors favouring or obstructi~g the rationalization ir 
each case. A Delphi Test shall be carried out, in which a cross 
opposite each factor will indicate whether it is pert"nent or not. 

There will be beneficial and adverse factors, to wtiic~ 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 the permanent updating of ratio 

nalized steels, sizes, types and/or grades. 

5.2.1. Introduction 

Rationalization tends to SP.rve 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 eqJipments. 

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 

16. 

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 comprg_ 
mise. 

5.2.2. Mat~ematical method for the first stage of rationalization 

The rationalization 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 DELl 
VERY statistics must be available stating in detail the types wnich 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 Cornsumption Curve is traced, a function of the Lorentz curve 
type is obtained. 

Accumulated Consumption Curve 

100% of 
consumption 

75 

50 

25, 

25 50 75 100% of items 

If each element had the same consumption, there would be a straight 
line at 45° like the thin line and only a technical replacement analr 
sis would be feasible. However, in practice, this does not hapoen 
and as. a rule a concentration type curve is obtained 1 i ke the one tra 
ced with a thick line, In this curve the need and convenience of 
rationalization are 11ianifest, 

5.2.2.1, Assumptions implied in the method 

In order to apply this method several assumptions are pertinent: 

a) The market is HuMOGENEOUS; 
b) All 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; 

18. 

d) Producers and users can define a minimum consumption value 
beyond which it would not be convenient to either consume or 
produce (or e1se, beyond which its production and consumption 
entail a nigh differential cost). MAC - Minimum annual consum£_ 
ti on; 

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

f) It is more rational to recofllllend the demand of higher consumption 
I products than to recofllllend the use of lower consumption products. 
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This is the fundamental assumption. 

5,2.2.2. Application 

Having thus stated the method, its operation is as fo11ows: 

5.2.2.2.1. If it is 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 o~teining the curve, the values referred to in (d) and (e} are 
determined and situated pref~rably 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 oroduct could substitute 
the product· that has been discarded and what the relative disadvantage 
of this d~cision ~ould 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 ordertomonitor and perfonnanultimate followup of 

19. 

the rationalized product, the ~ame procedure can be adopted, however, 
at this stag~, 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-. 

To pert:onn an updating, the same procedure as in 5.2.2.2.l. is adopted. 

If there i~ a product exceeding the minimum consumption threshold 
-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 ~ist should 
not suffer important modifications, however, there sho~la be an in­
crease of the Demand Meeting Percentaje -DMP- by means of ration! 
lized products. In the case of complete success, this value must 
amount to 100%, ;.~ .• there is no consumption of non-rationalized 
products. 

In any case, the not rationalized portion should he su~mitted to a 
fresh analysis in order to make sure that it 1s the same as before 
and if. not, the divergences should ue explaired. 
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EXAMPLE OF APPLICATION 
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Accumulated consumption 
ABC curve 
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Accumulated consumption ABC curve 
Desired % of demand satisfaction 
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Accumu~~ted consumption 
ABC curve 
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New accumulated consumption 
ABC curve after rationalizatio~ 
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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 conman 
to several products. For instance, steels marketed arcording to 
their chemical composition come in different shaoes such as sheets, 

bars, and so forth. 

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

those of users of sheets. 

28. 

However, it is hardly rationa! that a particular steel grade be r~ 
co1T111ended (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 obvious case is that of products obtained from a prior product, 
for instance: welded tubes ana 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 w;li be conducive 
to :i better production/consumption economy and a more flexible supply, 

The fact that the steel ir1dustry is a manufacturing system and that 
its product~ 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, Q f ;na1 product containing steel c0rnes 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 possible, and this too is achieved 
by reducing the range of products, 
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6. CLASSIFICATION OF STEEL 

A classification of steel always entails the difficulty of achieving 
a general assent because it allows differing and eaually valic criteria, 
neither is it always possible to meet differing purooses with the same 

classification. 

One manner of envisaging the classification bearing i~ mind the 
requirements of this task and the possibilities of obtaining statistical 

infonnation would be as fo11ows: 

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

Within the first two groups, in a~cordance with their establisned final 
uses, the following main subgroup~ can be specifieo: 

According to chemical composition: 
Mechanical construction steels; 

ioo1 ste0 1s; 
Stainless steels; 

. Valve steels; 

Accoraing to mechanical characteristics: 
: Structural steels; 
. Mechanical construction steels, 

The third group, which is actually a set of special cases, inc~udes 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 1ist of definitions of steels given in the 
foregoing chapter. 

1) Steels according to their chemical composition 

3-1. 

These i~clude all steels rnar<eted according to their chemical comp2_ 
sition as their basic requisite, 

2) Steels according to thei~ mechanica1 characteristics 

These include all those stee~s which are marketed according to the 
mechanical characteristics they exhibit as delivered as basic requisite. 

3) Steels according to special characteristics 

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

1) Chemical composition 

:.1) Mechanical constructior.s 

Stee1 adapted for use in mechanical constructions (manufacture of 
machinery and equipment parts). Tl.ey are c1assifiec according to their 
chemical comoosition 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 
al1oyir.g agents, have high corrosion and oxidation resistance; 
they contain aporoximately a minimum of 11% of chromium and a 

maximum of 1.2% of carbon. 

1.4) Valve steels 

32. 

A11oy steeis deve1cped to comply with the requisites o~ duration 
and functioning in the presence of inlet and outlet gases of 

internai combustion engines • 

2) Steel~ according to mechanical characteristics 

2,1) Structural steels 

Steels intendea for use in structures joined together by means of 

screws, rivets or welds. They are classified according to the 
mechanical characteristics they have as delivered and differ from 
each other in varying degrees according to their welaability and 

brittlP fracture resistance. 

2,2} Mechanical construction steels 

S tee is ; ntended for use in mechar1ica1 cons tructi ors 1,manufacture 
of machinery and e4uipment parts}. They are classified according 

to their merhani ca 1 or otht:r prope r·ti es. 

8, IUENTIF!CATION CODE 

we do not doubt that the ider.tification code to be used in 
rationalization shculrl be the one that has already been adcptec 

in standardization. 
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33. 

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 soecia1 distinctive device, as a means of facilitating 

the acceptance and use of said products. 

9. BASIC LIST OF STANDARDIZEJ STEELS WITH REFERENCE TO 
INTERNATIONALLY STANDARDIZED STEELS 

Conveniently, the basic ~ist of stanjardized steels s~ould be 
comotable with that of internationally standardized steels, as this 
would create, among other advantages, two that are of utmost ~moortance 

for the dome5tic ~arket, namely: 

- the ability to manufacture ~tee1 products in order to supo1y the 
domestic market and to be in a position to export such products 

without substantial modifications; 

the ability to import w1thout major problems steel oroducts ~eeting 
the requireme1,~s of the domestic market whenever warranted and 

advisable due to special circumstances. 

10, BASIC ~IST OF STEEL STANDARDS ACCORDING iO THE:R uSE 

The following are considered to be the main uses: 

- Genera 1 use 
- Mechanical construction 
- Metal structures 
- Naval sheepbuilding 
- Pressurized containers 
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34. 

- Dishing stamping 
- For electromagnetic use 

- For tubes 
- For 011 

- For concrete 
- For tools 
- For va i ves 
- For forgirig 
~ For draw1 ng 

Other uses, sucn as nuc1ear, aeronautical, ar.d sc for:h, ca~ bE 

considered if warranted. 

l~ RA'IONALIZAT:ON QUESTIONNAIRE 

iri theory the instant proposal is consistent witn tne methodology 
suggestea in 5, None the less, it should not be deemed fina: as 
some aspects must be adjusted to the reality ot trie niarket to \llt"ich 

~tis applied. 

11. l. Introduction 

The end pursued by the instant questionnaire is to carry out a 
market survey of steel products of Brazil, with a view to mak:rig a 
diagnosis of its situation and showing the courses of action in 

or~er to envisage a long range RATIONALIZATION plan. 

Rationalization is understood as the function of cooJerating with 
the natu~al ecunomical forces of the markec in the sense cf 
facilitating its classification in such a way as ~o comply with all 

the requirements at a minimum global cost. 

ln the same way as there are natural forces that in a compatitive 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

·I 
I 
I 
I 
I 
I 
I 
I 
,I 

' t 

35. 

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 carryi~g out this program in order to show 
clearly which stee1 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 
highlight these problems, and to 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 mee:.ing the 
requirements of users, whereby production costs are cut by reducing 
the range, and this in turn affects in a very specia~ manner the 
subsequent storage-consumption cycle, as a sma\ler range is conducive 
to a decrease cf $tocks, Likewise, by supplying steei products in 
grades suited to their use, a reduction of manufacturing costs ~s 

achieved and unnecessary operations are avoided, 

In order to analyZQ the situation of "rationality'' of steel corsumotion, 
an analytica1 aproach is necessary, and this is how the ~nstar: 
questionnaire endeavours to anulyze the situation ir carts whicn we 
wil 1 ca 11 11 RATIONALIZATION UNIT" and which we coui d roughly def me 

as a 11 Product made of a given type of steel 11
• 

This condition is not always sufficient and in some cases 1t is 

*Name of the organism carrying out the rationalization study 

program 
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necessary to ada 3- fitness or vocation of use. what .;s iJ!lportar.t 
is that w~th1r the RAT!ONALIZAiION UNIT al1 the var~ab1es, exceot 
the one w~ich is to be analyzed, remain constant o~ ~a~~ing th·s 
~ha: the variation be invnateria1 for the ana1ys's o~ t~e var•an1e 

~r quest~on. 

See the P~oducts/Types matrix defining in princip1ej ~or the 
purposes of t~e 4nstant study the RATIONALIZATION UNI~s. 

16. 

To maKe reference to a coJ1111on chronologica1 bas~s, the situat4on 
current1y prevailing on the Brazilian steel market during the year** 

was deemed adeouate. 

'!"he informa:ion that is requested should be as ·:orno1 ete and as 

nearly accurate as possible. 

However. bearing in mind that for both s~des a cos: ;s involved, it 

is requested that ~n case a question could not be answered beca~se 
the studies in\Jlved have not been carried out and/or because of 
iack of time, means and the like, a sound estimate be given, ;+ 

possibae, base~ on agreement between experts (more thar. one). 

In developing countries where the growth of industry is due to 
substitution o~ imports and where the contributions of technology 
~ssue ~rom different sources, the 11 1ack of rationality'' is generally 
.:a\.ised by a surfeit rather than by scarcity of variety, although both 
cases can exist at the same ti1,,e (nevertheless, wheri ration,1lizi11g 

a market, each item is discussed separately). 

Although this does not mean that a sand ha~ been adopted prior to 
gatnering analytical data, a method will now be described for 
measuring the consur.ipt i un concentration of a ( oopu 1 a ti or) RAT :ONAL :ZATIOI\ 

** Inditdte base year 

-1 
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37. 

UNIT which we wi11 call ABC curve. 

In the figu~es we can see the plotted resu1ts 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 1llusLration of consumption referred to th~ 
diameter, the latter being arranged in increasing order. 

··~ 
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Consumption 
t/y 

20 

10 

Distribution of consumptions 
referred to increasing 0 

3R. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

In the second diagram the same el~rnents are arranged with reference 
to decreasing consumption, namely in decreasing order, 

Consumption 
t/y 

Distribution of e referred ~o 

decreasing consumption 

20 

10 

2 
8 4 

14 15 7 

QS 
mm 
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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 simoly changing the scale), and on the abscissae 
the corresponding diameters in nominal form or in accumulated 
percentages of the total number of different diameters. 

Consumption 
% 

75 

50 

25 

/· 

Accumulated Consumption 
Curve ABC 

0 8 ' 6 13 1119 3 2 1618 10 1 17 2011 5 9 1' 1!» 7 C2J 

25 50 75 100 °/0 

This diagram corresponds to the one before. In this one too tne first 
50% of hig~er consumption elements are shown and it can be appreciated 
ttiat they tally with 90% of cor.sumption of said eleme11ts i!'1 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 or 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: 

Zone A 

B 

First 50% of accumulated consumption 

First 80% 
C Last 5% of accumulated consumptior1 

11.2, Products you Manufacture/Use: 

40 

Qn the following matrix, ~indly mark with a cross the products 
manu~:~dured by your firm. The preparation of this matrix took 
intc account a simplified aporoximation of what the rationa1izatior. 
'Jnits would be in the Brazilian steel market. The puroose is to 
breaK uo t~e spectrum of different products into groups which with 
a view to performing a rationalization of tyoes, oualities, grades, 
etc. anc dimensional, can. be deemed analytically valid and abo~t 
which there are global statistical data. Should you ooject to 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 t~e marks of 

tn1s 111.:.trix, 

l 
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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.} 

4~. 

3.a.) How many types (grades, standards, par-ticular- specifications) 
of steel are being useJ ir. Brazil for this RATIONALIZAT!ON 
UNIT? 

Please do not confine yourself to those that are manufactured 
by your f~rm no,.. to those detailed in the catalogue of your 
oroducts or of your competitors. Try to the ~est of your 
knowledge to account ~or all types that have been marke:ed 
during base year 19 .• , whether locally manufac~ured or 
imported. If you do not know exactly, kindly resort to the 

opinion of experts and give a sound estimate. 

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

3.c.) In your opinion, dces the Jescribed range meet the requirements 
of use? Is it deficient and should it be exoarided? 
Is it excessive and should 1t be reduced? Is 1s at the same 
time excessive in some and deficirnt in other c~ses? 

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

***Show the name of ine Rationalization Unit to which the answer 
refers. 

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

3,e,) 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 
line or standard product? Kindly expound. 

43. 

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

3.g.) 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 consumption 
are imported? 

3.h.) If you ha..: to arrange the different types according to consumptior. 
during base year 19 .• 

which would be the highest consumption type? 

which would be the lowest cunsumption type? 

Having thus classified the types: 

how ma riy types a re req u i red 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 t~e lowest consumption steels? (x) 

11.4. Dimensiona~ aspects of steel products 

44. 

(This question is answered as many times as there are RATIONAL:ZAT!ON 
uNITS indicated in 2.) 

RATIONALIZATION uNiT (*) 

In tnis case t~e rationa 1 ization unit can have a wider range than the 
one shown in 2. For instance, the product as shown in the lines of 
the matrix can be deemed a unit. (This approach sha~~ be adopted 
when there is no evidence that the parameter shown ~n the columns 
affects the series of sizes), 

4.a.) If the adopted criter~on is to answer this series of questions 
for each rationalization unit, kindly state the limitations 
or peculiarities exis~ing in the series of sizes available on 
the market for the di~ferent steel grades or types. Fo~ 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 
manu1 actured for the other types. 

If you have ~hosen to consider the answer at a product level, 
state just how valid the hypothesis can be considered that all 
dimensions are manufactu~ed in all types of steel and that to consume 

(x) If a complete appraisal of all three points were ~ot feasible, 
kindly make th~ b~st possible appraisal or estimate of this point. 

(*) Inrlicate the rationalization unit to which the answer refe~s. 
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the distribution by types given in point 3} the same 
distribution by dimensions can be applied for a11 types. 
If you consider that this hypothesis is not valid, kindiy 
re~er to the more disaggregate concept of RACICNALIZATION 
U~IT for your answer. 

4.b.~ 7he dimensional series of Products/Rationalization Uni:s 
are expressed in: 

mil ii meters 
i riches 
both 

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

- users 1 ordf!rs 
- origin of rolling mills 
- a firm1y established custom of the :nar<et 
- other causes which please expound 

4,c.) Which are the dimensions defining the Product/RATIONALIZATION 
UNIT of this answer? 

._______,[ .____I ___..II...___ 
4,d,) With regard to these distinctive dimensions are there 'imitations 

to their combinations which ought to be pinted out? 
For inslance, 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 refere11ce to the market in general and not solely to the 

manufactured . 
products consumed by your firm. 
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4.e.) 

4, f.) 

46. 

Having thus circumscribed the possible combinations, what 
is tneir total number without taking into account the length? 

(For a distinctive dimension -for instance, the diameter­
state the total number of different diameters in use on the 
market). 

Are these dimensions sufficient or should 
more be added? 

How many should be added? 

Are they excessive? 

To how many could they be reduced? 

with rega;·J to the fi_rst distinctive 
dimension specified in 4.c.) -if 
there were only one regarding same­
which one has the highest consumotion* 
leve 1? 

Which one has the lowest consumption 
1 eve l? 

*Preferably, consu:nption 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% vf total consumption of the Product/ 
RATIONALIZATION UNIT? 

How many the first 80%? 

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

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

Which one has the highest consumption 

level? 

Which one has the lowest consumption • 
level? 

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/ 
RATIONALIZ~TION UNIT? 

How many the first 80% 

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

47. 
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11.5. Feasibility ana probability of aarrying out a rationalization 

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

.... 
VI 
0 
\,) 

,.... 
~ 
.0 
0 

(.!) 

Total cost 

~ .,,,. Lack of variety over-cost 

~-

Optimum point 

NV of items available 
on the market of a 
s tee 1 product 

The extravagant range of products on a market is typicai of developing 
countries and it is uue to the variety of origins recogn1Led by 

their industry and to having imported large quentities of their 
steel requirements. 

It is possible that ti.ere are reasons that prevent becoming aware 
of such additional costs arising from the extravagant range, Th~s, 
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for instance, it could well be surmised that the costs of variety 
affect everybody 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 oroducts, in view of the fact that the designs of 
their products are something they handle relatively because these 
are aither purchased or licen~ed, they might fail to perceive the 

possib1l1ty of profiting by a reduction of costs. 

I11 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 analyze the under lying positions 

and causes. 

This is the reason why this part of the questionnaire endeavours 
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 correspondi119 list such as 
you deem necessc:.;·1. Moreover, any comments that might be made to this 

end a re welcome. 

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

State Rationalization Unit ~o which the a11swe~ refers. 

As many are answered as there are marks incl~ded in 11.2. 

The pri~~s of steel products reflec~ 

production costs 

There is stron~ manufacturers' pressure 
to reduce the catalogue range 
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The costs of keeping minimum stocks have 
become higher (as a result of the interest 

ra tt:) . 

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

steel products market 

5.b.} Factors obstructing rationalization of the market 

The prices of steel products do not reflect 

the genuine production costs 

Faced with the sli111p in de111and 
manufacturers are will~ng co produce 
the goods requested by users even 
when they are not specified in the 

catalogue 

Users of stee1 products do not have 
the faculty to change designs and 
consequently are unwi1lins to 
consider supply variants 

The use of manufacturin~ licences 
imposes the use of special materials as 
to types of steel or dimensions 

The users are few, large and with great 
purchasing powe1· and are unwilling to 
draw up specifications in common for 

~teel products 

50. 

J 
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There is a possibility of importing 
steel products favouring the diversity 
of types and dimensions in use 

12. ECONOM!C CONSIDERATIONS 

5~. 

In recent1y industrialized countries, the interrneaia:e indus:r·al 
product -for instance, steel product- markets quite often present 
an extravagant ra~ge. This phenomenon is the result of the di&~erent 

origins of their techno~ogy and of the fact that in the past :re 
market was supplied by importing large quantities during long ~er"ods. 

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 repeatabi1ity 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 tyoes 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, e·1ery time 
they have to be manufactured they become specia 1 cases. 

Therefore, the range of types at the steeh10rks from there on generates 
stock and administrative costs. 

With the modern tendency of steel rolling to act as a thermomechanical 
treatmer1t, the problem of the learning curve -typical of a batch 
process- becomes app3rent 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. 

52. 

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 •~hich the plant, the intermediary and the user himself" 
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 produc:s 
compared to mass production economies and becomes ev;dent when, as 
happens quite o~~~n, excess variety can be reduced, )ecause the 
substitution of types or adjustment of dimensions is feasible 
without additional costs. 

The other aspect o( rationalization is the one where the cost arises 
from the USP 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 pdsses them on to the consumer. 

One aspect to be taken int0 account is that the costs described herein 
are general market co~ts 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 shouid be pointed out that the benefits of 

rationalization are for the country. 

53. 
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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 Ly Chemical 

Composition. 

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 it1 which the types are classified by decreasing consumption. 

Two types of curves are shown hereafter differing in the manner in 

which consumption is expressed. In one case it is shown as the 

cumulative percentage and in the other one rn tons. The types of steel 

are those used on the market. 

lOO"/o Cumulative of consumption C 

PCD 

5()0'o_.-

0 

'l ypes of steel 

Consumption 
ti year 

MAC 

Types of stcd' 
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The object is to find a Percentage Commensurate with Demand (PCD) 

dose to 100% (for instance, 95o/o). 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 means should be sought to meet 

the demand for not rationalized types (zone BC) with rationalized types 

(zone AB). 

Moreov~r and as fai.• as possible, another object is to group together 

if technically feasible, consumptions of similar types of steel even in 

the event of both being high consumption items. 

To enable the application of this mAthodology it is therefore necessary 

to Lave at hand the consumption information regarding the procl.ucts to 

be rationalized sc as to enable the first type of curve (i.e. the; one 

corresponding to the cumulative perl'.entage consumpt10ns) to be 

traced; furthermore thL: value of MAC must be available which can be 

express<'d as a per1.:e1i.tage of total consumption. A PC D of 95% is ai1r.ed 

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 information, the 

first to be requested from the producers a:id the secor.d from users. 

The information to be used for the rationalization refers to percentages 

or quality whLch 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 showrng 

its relative demand which can be made public without damage to 

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

by Chemical Composition 

2. 1 Information to be req.iested from producers and institutions. 

Tables containing information regarding the internal consumphon 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 

For each group the yearly consumption per product (in percentages) 

is reque::;ted. Ti~ ... term conswnption is to be understood as the apparent 

conswnption obtained by adding together the Sl!IPMENTS TO THE LOCAL 

:V1A RKET by Brazilian producers 2nd IMPORTS. 

The products comprising this study are basically: 

1. Hot-rolled sheets 

2. Cold-rolled sheets 

3. Hollcd round bars 

4. Rolled square bars 

5. Helled rectangular bars 

G. Rnlled hexagonal bars 

7. Wire rodl:i 

8. l•'orging Billet::; 
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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 irJormation can be shown diagrammatically 

as follows: 

Products j 

1 2 3 4 5 6 7 8 

1 r= t 11 t 12 - t 18 
I 

Group~ 2 t21 t22 - t28 

3 t l j 

-1 t41 t-12 - t48 

each t i j is a chart in tons of the vearly conswnption of each type 

of steel (l<) of group i for product j. 

t1pc l 
1 
2 
I 

I 

n 

t i j 

t 

xx 
xx 

' 
Cij k 

I 

xx 

The summation of the Cijk' s 

1~ Cijk ::; Cij is the -i.:otal 2onsurnption 

of group i for product j and each 

Cijk x 100 ::; C (%) iJ'k is the 
)<C ijk 
percl!ntagc consumption of c..:ach type k 

within group i for product j. 

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

Products j 

1 2 3 4 5 6 7 8 

1 ?11112 - Pl8 

Group i 2 1'21 P22 - P28 

3 

4 P4 l P-12 P48 where each pij 

is a chart. 
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Pij 

type % 

1 xx 
2 xx 
I I 

k C (11/o) ij k 
I I 

Total 100 

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

level, the 

c iJ. - x 100 = c (%) i j 
E C l j 
j 

is also reques:ed leading to another percentage matrix 

Products j 

l 2 3 -4 5 6 7 8 

l P'll P' 12 - - P' 18 

2 P'21 P'22 - - P'28 

Group i 
J P'i j 

.\ P'-41 P'-42 - - P, -rs 

wherei.n P'ij = C ('"<)) ij 

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

E C (%) i. j x C (%) i j k = C (%) i k 
J 

i.e. a new matrix P"ik 

Type k 

l 2 - k . ~ n 

1 p 11 11 p "i 12 - - - •. -p" 

Group i. '! 

3 P"1 k 

\ n 

-l I' ~ l - - - - !' 
1 1 

·\ I\ 

---

Total 

: 00 

100 

100 

l 00 
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Where each P 11ik is a percentage distribution chart of the different 

qualities k for group i taking into account all the products 

p''ik 

Type % 

1 

2 
I 

I 

k 
I 

I 

n 
Total 100 

As stated in the foregoing paragraphs, these distribution curves must 

be traced with the aid of conswnption data; however, there are two 

important aspects, i.e.: 

a) If the consumption is provided with imported material 

b) Which types 0f steel are exported 

When substitutes are analyzed it is important to know these aspects 

because in the first case tendency sh<.i.11 be to recommend wher.l!ver · 

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 con::;umption steel 

(supposedly not recommendable as rationalized). This fact could lead 

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

market • 

From this point of view the following complementary information is 

?'cqucstcd: 
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a) List of types of imported steel and percentages regarding conswnption 

if the value is significant 

b) Percentage distribution of types of exported steels 

Another a:iditional complementary information requested from the 

producers is related to the principal uses oi each type of steei produced 

in tl1e country. 

The standard forms for requesting information as well as the 

consolidation charts follow at the end. 

2. 1 Information to be requested from users 

Information shall be requested from users of Steel for Mechanical 

Constructions by Chemical Composition regarding the intended use o~ 

each steel. From this point of view it is important to know the type of 

steel anJ the ::;l:q,pe J~ product they buy (for instance, rolled rounds 

SAE 1038) and the parts they manufacture from this material (~·or 

instance, steering bars for cars) 'lS Nell as a brief dc~cription of the 

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

The user shall comp:ete a little card for each type of :;leel, ::1hape and 

groupe o!' parts or part with one and the same process manufactured 

from this steel. 

In order to enable rationalization this information must be known with 
. . 

:.iser 1s identification code. 
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Information about 
Local Con:c;ur11ption 
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l''.':I UO-IAS 

PILOT PROJECT FOR THE RATlONALIZATIO:X OF :\lECHANICAL 
CO~STRUCTION STEELS (BY CHEMICAL CO!\IPOSITION) 

GROUP: Carbon Steels 

LOCAL CONSU!\IPTION BRAZIL 
Year 

PRODUCTS 

Hot-rolled sheets 

Cold-rolled sheets 

Rolled round bars 

Rolled square bars 

Rolled rectangular bars 

Rolled hexagonal b::i. rs 

Wire rods 

Forging billet::> 

% 

TUT:\ L 100, -
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UNIDO-IAS 

PILOT PROJECT FOR THE RATIONALIZATION OF l\IECHANICAL 
CO:XSTHL'CTIO~ STEELS {BY CHEMICAL C01\1P0SITI0N) 

'!'OT:\ L 

GROUP: Carbon steels 
PRODUCT: Hot-rolled sheets 

LOCAL CONSU!-.lPTION BRAZIL 
Year 

TYl'ES (1) .,.0 

100, -

\I'.\:! \I l'\! :'\ '.\'.\L\ I. CU:\Sl!\1 Fl'IU:\ 

Dl·~~1!1tt:J) DY P'?UULCI HS •••.•...•.•.•.••...•.. ·:. lW TUT:\L 
(1) Inuicate types which are lierng in1pol't1~d ~nd i111pr1rtt·rl pc:t'l't·nlai.;<· if 

::;1griil icant. 







LO . ,, 2 8 5 

:: \\lli,~2-

111111.
1 

lll!!2·0 

11111~· 8 _ 

111111.
25 

11111 l.
4
:: 111111.

6
-

r,/,'11 lj), •',;If;, '; ',\'jf /,llf 

:. ' l 1 1 , ~ , , : r ' f • ;, i ·' ' r J 



I 

• 

- 15 -

Standard Form 
VNlOO-lAS 

PII.DT PROJECT FOR THE RA TIONAUZA TION OF MECHANICAL 
CONSTRUCTION STEELS (BY CHE~UCAL COMPOSITION ) 

(;}\OCP : Carbon Steels 
PRODUCT : !lot-rolled sheets 

TYPE 
( 1) 

Survey Pooling Sheet 

LOC.A L CO:'\SU i\1 PT10:\ 

Sh1p1H:•Li b:.· ProrluC'l'I'~ to Loe. :\iar...:et 

-Plant !'lain I;ln.ni Plant 1'la:-.t Sub-
1 2 3 4 o total 

I > 

(1) ',:, ·W type::> wnu·h Ctf"l' lWlill'. lJJ;!HJl'!Cd 

1 rn- 11 Total 
ports 

.-..1 

I % 

' 

[~ 

I 
I 
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L':'lil DO-IAS 

PILOT PROJECT FOR THE Ri-"\TlONAi..IZATIO'.'\ OF :\lECHA="lCAL 
CO'.'\STRL'CTION STEELS (BY CHE\lIC • .\L C0!\1 POSITION) 

·:·u:-.\ L 

GROUP: Carbon steels 
PRODUCT: Cold-rolled sheets 

LOCAL CONSUJ\lPTION DRAZlL 
Year 

TYPl:.:S 

I 

% 

llJO, -

\: l '\:'.I u \I :\ ~~.;-L' :\ L CU\'SU'. .. PTJO>i 
DF':i'.lU:JJ BY }J!CUI>UCI HS ....•••••.• , ••....•.. ,"·, (J!. TUT:\L 
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Stantlar<l Form 
L'Nl lx:l-1.AS 

PIIDT PROJECT FOR THE RATlONAUZATION OF l\lECl-L>\.l\1CAL 
CO~STRUCTION STEE;LS (BY CHEI\IICAL COl\lPOSITIO~ ) 

CHOl"P : Carb:::ir. Steels 
PRODCCT : Cold-rollet! sheets 

TYPE 

Sur v.:;y Pooling Sheet 

LOCAL CO:'\Sll l\l PT!Ot\ 

~!1: Pf 1ed !)\ Producer::; t l) Loe. :\b1·,...t_>l 

1'la1.t Plant Plant Pl.:i.nt Plant Sul.J-
1 2 3 4 5 total 

1111- Total 
plH'tS 

t 
% 

L~~-t-~-+-~-+-~+-~-t---+-~+-~~1~~-~---l 
i '.'UT:\~. I \ i I ! lLJ!J 
,___ ____ i_'• ---~1 __ __! __ _.... __ __._ __ _.__ __ _......l ______ L__. ___ ~_ 

I) 

-1 
I 
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C:XI DO-I"\S 

PILOT PROJECT FOR THE RATIONALIZATION OF .:\!ECHA~ICAL 
CO'.'J'STRL'CTIO~ STEELS (BY CHE!\lICAL CO!\lPOSITION) 

GROUP: Car~on Steel.s 
PRODUCT: Rollet.!. round bar.s 

LOCAL CONSU!\IPTIO~ BRi\ZIL 
Year 

TYPES 

."\!'!!-'.' :\\"'\['\L ~·u\S!'\ PT!rJ\ 

.!; ·'.f{j '.; 1;y 1''(· !lJ~,('i !(:-, .••••. ' .••.•.... ' ..... 

a• ,o 

; ~J : :\ L 

I 

-1 
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Standard Form 
lJ.'.\;l 00-lAS 

PilDT PHOJECT FOR THE RATIO~ALlZATIO.l\J OF MEC!-l.J\l\'lCAL 
CO.\'STHUC-TION STEELS (BY CHEr~ncAL COMPOSITION ) 

CHOUP : Carbon Steel:> 
PRODUCT : Rolled round bars 

TYPE 

''.·( >T:\ L 

Sur vcy Pooling Sheet 

LOCAL CO"'.\SC:\lP r'IO!\ 

Shi !1tH·d by Prc,ducers tu Loe. ~brket 

l 'la.n t Plant P:o.nl l'l.i!~ t 1'lan t Sub-
l 2 3 4 5 total 

I 

I 

I 

I 

I 

I 

l rn- Total I port::> t 
% 

\ 
; 

: 

I 

I 
I 
I 
i 
i 
I 

i 
I 
I 
; 

I 
I 
I 

I 

I i 

I 
. 

I 

' 

I 

I 

I 
I 
I 

1 CJO 

I 

i 
i 
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UNIDO-IAS 

PILOT PROJECT FOR THE RATIONALIZATION OF !\lECH.ANICAL 
CONSTRUCTIO~ STEELS (BY CHE!\IICAL COI\1POSITION) 

''.UT:\ L 

GROUP: Carbon S:eels 
PRODUCT: Holled squ.J.re bars 

LOCr'\L CONSU!\IPTIO~ BRAZIL 
Year 

TYPES 

100, -

... \'.'. '.-\. :\\''.\r· \f, Cu\~r-- !'TIU:\' 

.Ji ': !~L :1 l:Y ]'•(, J;H.l l !C::i .. .. .. • . . .. .. • .. .. .. .. < Jl '.'lY!:\ l. 

--1 
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Standard Form 

P!lDT PROJECT FOR Tl!E R.ATIOr\AUZATION OF 7\lECIU\'.\1CAL 
CONSTHUCTION STEELS (BY CHE!\UCAL COMPOSlTlON ) 

Cl{Ol"l) : Cirbon Steels 
PRODUCT : nolkd square bar::> 

TYPE 

·:·~J T:\ L 

Survey Pooling Sheet 

LOCAL CO:'\StJ .i\lf TIO:\ 

Sh1ppt-J by Product·r::; to Loe. i\b r·ket 

.Plo.11t l'lant I' lant l' lanr 1 'l~Hl t Sub-
1 2 3 4 5 tot::il 

I 

I 

I 

I 

I J 

i rn- Tot3.l fl J..ll)!"!S 
t 

; 

I l I 
I I I 

I 
I I I 
! I I I 
i I I 

\ I I I i 
I 
! I i 
! I 

I 
I 

I 
' i 

I 
I I 
t I i I 

I I ! I 

I I I 
l 

I I I 

I \ 
I 
I 

I 
! I i 
I 
I 
I 
I 

I 

I 

l +--I 

! 
l(Jr; 

! 
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UNI !Y0-IAS 

PILOT PROJECT FOR THE R.ATIO:'.\ALIZATION OF .'.\IECHi-\NICAL 
CO~STHL'CTIO'.'\ STEELS (BY C!!E\!!CAL COl\!POS!T!ON) 

GROUP: Carbon Steel 
PRODUCT: Rolled rectangular bars 

LCCAL CONSU~IPTION DRAZIL 
Year 

TYi' ES 

\ : '\I'·: r_· .:\1 :\ :\ \T.\ L CU '\SC:.: f'TIU'\ 

:Jl"2i:Hl.J> nY l'HU!>LCI HS ........... , .... . 

]()(),-

( !!-' TU T \ L 



I 

I 
~ 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

' I 

r 
I 
I 

Standard Form 
l.J:\l JXJ-lAS 

PILOT PROJECT FOR Tl!L RA TIO:\AUZA TION OF ::\1 EC1I.l\:-.1CAL 
CO!'\STRCCTION ~TEELS (BY CHEl\ilCAL COMPOSJ.T:ON ) 

CHOl' P : C ::i.rbon steels 
PRODUCT : Holkd rcctangulnr l.Jars 

TYPE 

Survey Pooling Sheet 

LOCAL CO:\SL'l\1PTIO~ 

Sh1ppt-~ by Producc:1·:0 to Loe. l\J.:n·l.(pt -P:a~lt l'l::i.n: f'lant l'l:.i'.1t l'l;;.nt Suli-

1 2 ~ 4 5 tot::i.l 

.. . ' 

; rn- 1 
ports 

I 
1 

I 

.i 

Total 
t 

( . 

% 



- 2-1 -

UNIUO· lAS 

PILOT PROJECT FOR THE RATIONALIZATION OF l\lECHA:"HCAL 
CONSTRL!CTION STEELS (BY CHEi\iICAL cor\IPOSITION) 

GROUP: Carbon steel.s 
PRODUCT: Tiollcd hexagonal bars 

TCF :'\ L 

LOCAL CONSL'l\lPTION DRi\ZIL 
Year 

TYPES 

'..J\'I\:C:\~ :\;\'.\;l_':\L cu:-.;sin.PT!U'.\ 
.JI :-:.: 1U. i J LY 1' 1{ J~H C !· W.l ..................... . 
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- 25 -
Standard Form 
UNI 00-lAS 

P!LOT PROJECT FOR THE RATIONAUZATION OF '.\1ECHA:'.'>1CAL 
CO'.\STRUCTION STEELS (BY CHEMICAL COMPOSITION ) 

GHOUP : Carbon steels 
PRODUCT : Ro1.led hexagonal bars 

TYPE 

TOT1\L 

Survey Pooling Sheet 

LOCAL CO'.\SC.i\IPTION 

Shipped b)' ProdUC'l'r:::> to Loe. r-.larket lm- Tot::il 
-Plallt 1) lan t Pbnt l'l~rtt Plant Sub- ports t 

1 2 3 4 5 total 
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l' '.'n DO - I A S 

PILOT PHOJECT FOR THE Iu\T!Or\ALIZAT!U'.'i OF l\lECllA'.'\lCAL 
CONSTRPCTI01'J STFFLS (RY CHE\ITCAL C0\1POSTT!0~) 

GROUP: Carbor1 steels 
PRODUCT: \Vi.re rods 

TUT:\ L 

LOC_.\L CO:\SU'.\lPTIOl"\ UR/~ ZIL 
Year 

TYPES 

."\J',fl-\1 :\:\'\1 .. \L CU\'SL'.FJ!U\' 

;J; 'l~! !J f;) J•i: lJJl Cl!{\ ................. .. 

l (J()' -

( ) : I l) '1 \ r, 
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Standard Form 

PIIJ)T PROJECT FOR THE RATIO~AUZATIO!'; OF I\lECl-L.\>:lCAL 
CO'.\STRUCTION STEE 1 _.S (BY CHE!\UCAL COMP0~1TION ) 

TYPE 

c;HoC!) : Curbnn ~tecls 
PHODUCT : \Vi re rod::; 

Survey Paolini Sheet 

LOC...\L CO'.\Sl'l\lPTIOr\ 

~hqw1:·_i \iv l'n1dun_·1·::; ~ (} Loe. ]\ b i·h. ~·t :. rr1-

l~l l 'l~t. l l'bn~ ll'l.:w~ 1. _; ;,111: 1 'latt '. SulJ- pu i·t ::::> 

1 ~ I 3 ·1 5 tot~il 
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- 28 -

PILOT PROJECT FOR THE RATIGNALIZATION OF :\lECHAN!CAL 
co~:STRUCTION STEELS (DY CHEl\llCAL C0l\1P0SITION) 

L'lU'LIL 

GROUP: Carbon Steels 
P~ODUCT: Forging billets 

LOCAL CONSU'.\IPTION DRAZIL 
Year 

TYPES 

100, -

.':l'.\'.\11:'.t :\:\~\T:IL CU\Sl;:\ll'TJU'.\ 
; ) l ' ". l n j) I ; y I' I:; ) !) l c i w; .. . .. .. .. .. ........... ' : ) i TU !'. \ l. 
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- :!') - Standard Form 

PilDT PROJECT FOR TIU:: RATlO:'.\ALJZA~1"10~ OF J\.lECilA:'\lCJ\L 
CG~.JSTRt:CTION STL:ELS (BY C HEl\UCAL CU ~.lPUSl TlO:\ ) 

S.:rvey Po0ling S~eet 

LOCAL CO\°Sl_;.i\:nno'.\ 

I T '.)'. ::.i l "' ,,...--- ----:-;1-·1l-P
1
-.,,-.J ~,-r-·:) ,_~,-, -, c-i """"'.r,_.1.-)(-•• -:'l-1~l-r-,..-t.-'. --.--1-:1-) _-.---·-T-1 

'.Yl'l.: - t 1 " 
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L :\!LO-'. :\S 

I 
I P:LOT PHOJECT FOH TllE HA TIO:\AUZA TION OF ::\IEC!U\:\IC:\L 

CO:\ STR LT TI Or\ STEELS (BY CHEIVIlCAL COMPOSITIO!'; ) 

I 
I GHOUP: C:i!'bon steels 

PHOUCCT: All 

I 
LOCAL CO'.'\SU.:\lPTION BRAZlL 

i Ytar 

• l PilODl'CTS 1 
·rDTA d I 

TYPE r ' 
I ----r- l A : 1 I 2 i 3 ·! I s (j 7 8 ! l ' ·:t 
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U~lDO-I:\S 

PILOT PROJECT FOR THE R\TlONALIZATIO'.'i " :\lECHAl\'ICAL 
C0'.\STHl'CTI0'."{ STEELS (DY CllE!\1IC1'\L CO'.' 'PION) 

GROUP: ~\langanese Steels 

LOCAL CO:\SU:\lPTIO~ BlL\ZIL 
Year 

PHODGCTS 

l .J lot-rolled sheets 

'> C0ld-rolled sheets 

3. Ho:lecl round b::i rs 

4. Hollcd square bars 

5. Rolled rectangular bars 

G. Rolled hexagonal bar:; 

7. Wire rods 

8. Forging billets 

I r Jr J, -
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PILOT PHOJECT FOR THE RATIONALIZATION OF :\lECH.A'.'\!CAL 
CO'\'ST HLTTIO'\' STEELS (BY CHE!\lICAL C0!\1 POSITIO'\') 

GROCP: ).Iun~3.nese Ster:l 
PRODL"CT: Hot-rc.lled shee~s 

LOC.-\L CONSL'\:PTION BR:\ZIL 
Y l'ar 

TYPES 

. 

J'o 

r 

I 

I 

j 
:11:;, -_J 

·.'."\"!"''._··.! :\.\·-: 1 ·.\1, cu>:sr;\d''! !<J:\ 
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L"~Ir)O-I:\S 

PILOT PROJECT FOH THE R.-\TlO::\ALIZATIO>: OF :\lECHA:'\!CAL 
CO::\STHlTTIO'.'\ STEELS (RY CHE:\JIC1\L C0:\1POSITI0'.'i) 

GROCP: :\Lmg~nese Steel 
PHODL'CT: CuH-rollcd s!:eets 

LOC.-\L CO'.':SL"'llPTIO:'\ IJR.-\Z!L 

Yea" 

. : '. \.;'.\';_·\I :\ \ :.,; l. :\ L CU>~ :-1 !;:\ l I 'Ti (: '.\" 

>::'>.Hl :1 J:'1 i''hJiJTT! HS ..................... . 
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- 3·t -
l''.\'I DO-IAS 

PILOT PROJECT FOR THE IlATIONALIZATIO'.\' OF :\IECHA:'\ICAL 
CO'.\'STRL'CTION STEELS (BY ClIE'.\IIC.l\L COI\1POSITI0N) 

TU! :\L 

GROUP: l\langane::;e Steel 
PRODUCT: Rolled ;:-ournl b::trs 

LOCAL CONSUl\lPTIO'.\' BR:\ ZIL 
Year 

TYl'L':i V' 

"' 

100, -

U: TU l :\ i. 
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l'~I DO-I:\S 

PILOT PROJECT FOH Tl!E R.:\TlO::'\ALIZATION OF '.\lECllA:\"lCAL 
CO'.':STRl'CTIO~ STEELS (BY CHE'.\IICAL COJ\IPOS!TIO~) 

G ROCP: l\l ang::mese steel 
PnODUCT: Hulled ::;qu.:.ire bars 

LOCAL COXSU.\!PTIO~ BH..-\ZIL 

TYPLS 

TUL\L I 00, -

\'.l'\I\T.\! :\'.\'.\f.:\L CU'.\:SU'.\lPTJU>; 
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L''.'\I DO-l:\S 

PILOT PROJECT FOR THE fu\TIO:-.:ALIZATIO'.'\ OF !\lECllAr\ICAL 
CO'.'\STRL'CTION STEELS (BY CI-IEl\lIC.t\L co:.1 POSITION) 

GROUP: !\langanc.se steel 
PRODUCT: Holled rectangular bars 

LOCAL CONSt:'.\IPTIO:\ DR...-\ZIL 
Yl•ar 

TYl,I:S 

lfJO, -

•• : I \ l -. ! l . \ '. ; \ '.\ \ I_· • \ L c 0 '.\ s {___; \ ' T' T j( ) :\ 
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- 37 -

P:LOT PROJECT FOR TlIE H.:\T!O'.'\ALIZATIU:'\ OF '.\l ECllA'.'\ICAL 
CO:\STHL'CTION STEELS (BY CI I E'.\1 IC:\ L CU'.\1 POS! TIO:'\) 

·:.\ L 

GROUP: l\langane::ie Steel 
PRODUCT: Holled hexagonal bar3 

LOCAL CO:\STJ:\I PTIO'.'\ JJRi\ ZIL 
Y t·ar 

l\"FL:-i 

' 
' I 

'r . 
• J 

: () (j I -

• " '\: . T \ ! .·\ '.\ \ I . "\ L (' u :-: s L' . !"I Ju'.\ 
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PILOT PHUJECT FOR TllE fu\TIO:\.:\LlZ.:\T~U!:'\ UF '.\JL:CllA'.\ICAL 
CO'.\S''.'Hl'CTIO'.\ STEELS (BY Cl!E\1 IC"\ L C0l\1P0S!TI0'.'\) 

l l! :\ J' 

G ROL'P. '.\lan~~mese Steel 
PHUDUCT: \Vt re rod::> 

LOCAL CONSC:\IPTIU:\ DfV\ZIL 
\ear 

TYPES 

. . . ' ................. . 
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- 3Q -
l!Nl DO-It\S 

PILOT PHOJECT FOR THE fu\T!ONALIZATION OF l\~ECHAN!Ct\L 
CU'.'\STHL'CTION STEELS (BY CIIE\1ICAL COMPOSITIO~) 

C ROL'P: '.\lam1 :inc.se Steel 
PRODUCT: !· ~rging Blllets 

LOCAL CONSU'.\IPTIO'.'\ UfV\ZIL 
Year 

TYl'LS 

100, -

.\'.'.'\'.'\llJ\l :\:'\\l'.:\L CU~SU:\!PT!U'.'\ 
.): .··1u·:> 1;\ J>l~(J!J!,C! w; ..... .................. U! f() I.\!. 
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C:'\l L0-lAS 

Pl LDT PHOJ ECT FOR TIJE H.AT!O:\ALlZA TIO'.\: OF l\-1ECJU\!"\!CAL 
CO:\STHL'CTION STEELS (BY CHEl\UCAL COJ\lPOSITl0'.'1 ) 

TYPE ! 2 

GROl1P: :\langane.se Steels 
PHODCCT: All 

TDCAL CO:\SU.:.lPTIO:\ BRAZIL 
Y t.- a r 

PHO!)UCTS 

3 I 4 5 f tl 
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PILOT PHOJECT FOH Tl!!~ R:\TIONALIZATIO~ OL: '.\IEC!li\NICAL 
CU'.'\STRl'CTJON STEELS (BY CHE!\IICAL C0:\1 POSITION) 

GROUP: Free-cutting steel::> 

LOC:\ L CONSUl\!PT!O~ DR:' ZIL 
Yt.·ar 

PHODl!CTS 

1. Hulled round IJ~t rs 

'.?. Hollccl square bars 

~. Ifoll ed rec ta wul:i r bars 

4. lfolll'd hexar,onaJ. bars 

'i. \\'.rL• rods 

G. Forging billets 

l ')(}' -
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- 4~ -
l'::'\IDO-IAS 

PILOT PROJECT FOR THE RATION.t\LIZATION OF .:\lECHAXICAL 
CO~STRl'CTION STEELS (BY CHEl\1ICAL COI\IPOSITIO:\) 

GROUP: Free-cutting steels 
PRODllCT: Holleu round lxll'=> 

LOCAL CONSU'.\IPTIO:'\ BR1\ ZIL 

TYPES 'ro 

''.(J'f:'\L 
! 1 (j()' -

.. l'.~\I:\ll_':\l :\:\:\l':\L CU\S1 1 :. J>i'!U:\ 
'.J. ,-; !{l'j) J;\ 1· 1:.J:>t l') ](') .................... .. \ ) l i ( ) l :\ [, 
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PILOT PROJECT FOR THE HA'.il0:\'1\LIZATION OF :\lECHA'.'\ICAL 
CONSTRL'CTION STEELS (BY CHEl\IIC.l\L C0'.\1 POSIT IO:'\) 

GROUP: l·'ree-cutting ste•.:-ls 
PHODlJCT: H01lt:cl :-;qu:.trL' bars 

TUT:iL 

LOCAL CO:\'SU.'.\IPTIO:'.\ nn1\ZIL 
Yl·~r 

TYPES 

', '.':'.·.:··~.! :\\\''.\L ('•,J\"·r:~.IJlT:<;\ 

. ) ! :;, i { l I ) f; )' J 'I: ( I[) l (' i I { ·) ..................... . 

·l' 
10 

I uo, -

l'' TUT.\[, 

~ 
I 



I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

' 

I 

I 
I 

I 
I 

I 
I 
I 
I 

I 

- ..:C-l -

r~LOT PROJ £CT FOR THE R.-\ TlO~ALIZATIU~ OF '.\l EC H~\:\lC.:\L 
CO'.'\STHLTTIO:'\ STEELS (EY CHL\IICAL C0\Ir't.JSITI0:'\) 

GROUP: Fr~e-cutti.ng ;:;tee}::; 
PRODCCT: Holkd r~i:t:.:ir,galar bars 

TU'.":\ T, 

LOCAL CO:'\SU'.\IPTIO:'\ DRAZIL 
y l'ar 

TYPE'.'i 

.'!\"!'.'.!·:\: .\\"'\t".\T. Ct)\;~(::\,PTJC>\ 

.;: .... 'ti '.i j;\ l'':,JU .. l'i I\c, .................... .. 
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PILOT PROJECT FOH Tl!E R.:\TIO~ALIZATIO'.\' OF \lE< ... 'lL:\:\lC.:\L 
CU'.\:"STHL'CTIO'.'\ STEELS (BY CHE!\!IC.l\L C0'.'.!1'0SITI0'.'\) 

GROUP: Frec-cc1tting :::;tcel,.; 
PHODUCT: Hulled i:t:xagon;1l bar::> 

;·uT.\L 

LOC • .\L Cl):-.:Sll\lPTIO'.'\ Dfu\ZIL 
Yt·ar 

TYI'!<S 

.I!'\:·.:1_·-.: :\>;~.,;l__:\I. CU'.'\c.;U: •. I'TJCJ:\' 
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PILOT PHOJ ECT FOR -:·!! L' R.:\TlO::'\.:\LlZ.:\ TIU:\ OF ~\l EC!l.:\:'\IC\L 
CU'\S''.' fH'CTIO:\' ~·:TELS (BY CHE:\ll~ i\ L CO'.\l POS!TIU.\') 

: ,. : .\. r . 

'• ' 'I.' 
. "'•. '.._ .. 

G ROCP: Frc·c-cuttin:.:i; st eds 
PHODL'CT: \\'[re roL<:> 

LOC.:\L coxst·'.\IPTIO::'\ BfUZIL 

\ \ \ r ·. \ L c ·u ~\° ., :_ .. ! · ; .. J ~\ 
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t·:\l '.ll.)-':\S 

PILOT PROJECT FOH THE RA TIO:\.:\ LIZ~\ TIO:\ o~: \l '.::Cl L\:\IC:\L 
CO:\S".'HL'CTIO'.'\ STEELS (BY CIIE\IIC.t\L C'O\JPOS!TIO:\) 

GnOCP: Frl't..•-c.:t~ini! steels 
PHUDCCT: !· JL~::;_ Li:kt::; 

LOCAL CO'.'\SU'.\lPTIO:'\ DR.:\ ZIL 
Yl·3.r 

' . 
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C'.':! l:J-!AS 

J>! LOT PHOJECT FOR Tl!E HAT!O'\AUZATIO:\ OF '.\lECil:\'.\'ICAL 
CO:\~THL'C:'IO:\ STEELS (BY CI!E.:\!.ICAL CO'.\IPOSITIO'.\) 

"".'."' y pr: 

CHOUP: F'rce-cu~ting steel.-; 
PHODL'CT: All 

LOCAL CO:\SU).IPTIO:\ BR..\Zl L 
Yf'::tr 

PHUDL'CT. : t 
,__ ___ :.__J --.--3---4-~-J---(-i ---7-~)-8 _ _..: lD TAU 
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- 49 -
1: '.'\I DO-!:\S 

PILOT PROJECT FOR THE R.ATION:\LIZATlON OF l\!ECllA.'.'\ICAL 
CONSTRlTTION STEELS (BY CHE'.\IICAL CO!\IPOSITIO~} 

GHOUP: Alloy steels 

LOCAL CONSU:\IPTION DRAZIL 
Year 

PRODUCTS 

I Iot -rolled sheets 

Cold-rolled sheets 

Rolled round bars 

11olled square bars 

Rolled rectangular bars 

Rolled hexagonal bars 

Wire rods 

l•'orging billets 

-

% 

.!.UT.\L 
100' -
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PILOT PHOJECT FOR THE R:\TlONALIZATIO~ OF :\!ECHA:'.'aC:\L 
CO'.\STRL'CTION STEELS (BY CllCl\llC.'\L C0'.\1POSIT!0'.'\) 

TOT:\ L 

GROUP: ;\Uoy ;:;teds 
PRODl!CT: Ilot-rolkd sheet::> 

LOCAL CON SU:'\ t PTION DR • .\ ZIL 
Year 

TYPES 
r ,o 

100, -

\'.!'\!\!l...."\l :\'\'.'\L\L CU~SC:\lPTJU'.\ 
,JI::--i!lO u liY l' 1{UDLCl HS ...•....••.•......... :·:, ur· TUT:\L 
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C'.'\l DO-I AS 

PILOT PROJECT FOR THE RATION.ALIZATIO::\ OF :\IECHA::\ICAL 
CO::\STRlTTION STEELS (BY CHEl\IICAL C0'.\TP0SJTI0:\) 

TUT:\ L 

GROUP: Alloy ::>tecls 
PRODUCT: Cold-rolled sheets 

LOCAL CONSU.:\IPTION DRAZIL 
Year 

TYPES % 

100' -

\'.!\"n:C\l :\'.\\'l':\L CU:\SL':'dPTJU:\ 
: ) ; ... H i 1) j ; \ p I : i) l ) ' , (' 1 H s .. . .. .. .. .. .. .. . .. . . .. " u I . l u T :\ l. 
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l'NIUO-IAS 

PlLOT PROJECT FOR THE RATIONALIZi-\TIO:\ OF !\lEC!l.A'.'\ICAL 
CO'.'\STRl'CTIO~ STEELS (BY CHE'.\lICAL C0:\1 POSITION) 

TUT:'\L 

GROUP: Alloy steels 
PRODUCT: HolleJ round bars 

LOCAL CONSU!\lPTION BRAZIL 
Yl•ar 

TY J> ES 

. 

!T'o 

100' -

\ll\:I.\ll.\l .r'\:\:\L':\L CU'.\SlJ:\lPTIU:'\ 
iJi'Sl !W !) J:Y pquucc l HS .........•............ ''',, UJ TUT:\ L 
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- 53 -
L. '.\ ! DU -1 :\ S 

PILOT PROJECT FOR THE RATION.:\LIZ.ATIO'.\ OF .:\IECHA'.\lCAL 
CO'.\STRLTTlON STEELS (BY CHE:\IIC:\L CO'.\IPOSITIO!\'.) 

TUT:\ L 

GROUP: Alloy steels 
PRODUCT: Hollec.l sq·.iare bars 

LOCAL CO:\SU!\IPTION IJRAZIL 
Year 

rr 
IV 

j ()(). -

. ' ! \'I '. I U :\ I :\ \,' \ I .. \ L C 0 '.\ S l' '.. , I' T I CJ '\ 

,,; ·;:1u ll ;;y 1·1:u1Jt Cl f(~. .... . .. . .... .. .. .. . . . \JI JU!.\! . 
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- 54 -

PILOT PROJECT FOR THE R:\T!ONALIZAT10N OF .:dECliA'.\lCAL 
CO:\'STRUCTION STEELS CW CHEl\llCAL C01\1POSITION) 

GROUP: Alloy steel::> 
PRODUCT: Rolled rectangular bars 

TUT:\ L 

LOCAL CONSU'.\lPTION BRAZIL 
Year 

-
TYPES 

' 

~-

\' 1 '.'\!'\lC\l .\'.'\'.'\C:\L CU'.\'Sl!:\lPTIU'.'\ 

% 

! l 00. -

iJ!.'Srn1:1> 1.:y 1' 1(UlJLCI HS ...................... ':, UF TUT:\L 

-1 
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- 55 -
UNJDO-JAS 

PILOT PROJECT FOR THE RATIONALIZATION OF l\IECHANICAL 
CONSTRUCTION STEELS (BY CHEJ\1ICAL COMPOSITION) 

GROUP: Alloy steels 
PRODUCT: Rolled hexagonal bars 

TOT/\L 

LOCAL CONSUl\lPTION BRAZIL 
Year 

TYPES 

.. I! \l 'd L: \i .-\ :\ '.\ l'.\ L CCJ:\SU :'.:PT JUN 

% 

100' -

iJ1.;-;:1n·1J l~Y 1! 1tlJIJL:Cl HS ..•...•.......•....... ·;, u1· JUT:\L 
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- 5G -
lJ :\I !JO-li\ S 

PILOT PROJECT FOR THE RATION.ALIZATIO~ OF :\IECHA:'\ICAL 
CONSTRUCTION STEELS {BY CHE1\IICAL C01\1P0SITI0N) 

GROUP: Alloy steels 
PRODUCT: Wire rods 

LOCAL CONSlJ:\lPTIO~ IJR..\ ZIL 
Year 

TYl'E:::i ;• 
,() 

[TOT,\L 
100' -

\' : \; : '. ll' .'. : :\ ~ ~..; t •• \ L C' U '.\ -.; L '.\ : F J' I (J '.\ 

;JL:i;:u I) LY l'i(UJ>LCJ l<S .. ,., ... ,,.,, ........ ,'" .. UJ·' TUT:\!, 
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L'N I !JO-IA S 

PILOT PROJECT FOR THE RA TION.-\LIZ.-\ TION OF !\lEClu\NlCAL 
CO~STRL'CTION STEELS (BY CHE:\IIC:\L COJ\lPOSITION) 

TOT:\ L 

GROUP: Alloy steels 
PRODUCT: Forgin15 billets 

LOCAL CONSUl\!PTION BR...\ZIL 
Year 

TYPES 

-

(]1 
;IJ 

100. -

\"\l'dC\I :\'-::\L\L CU>:SU:\ll'TJU:'li 
UL:.il Ill: lJ DY pr:UiWC I· RS , ..••.•••...•......... "'., CW TUT:\ L 
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- 50 - t:Nl JX)-!:\S 

PI LOT PHOJ ECT FOR THE RAT10NAUZA TIO'.': OF MECHANICAL 
CONSTRUCTIO.'.\ STEELS (BY CHEMICAL COMPOSITION ) 

TYPE 

TUT:\ L 

GROUP: Alloy s~eels 
PHODUCT: All 

LOCAL co::--:SUMPTION BRAZIL 
Year 

,__----.....------.----.,.----,---.,.----': TO TA~ 
1 2 3 i4 5 6 7 8 j 

.1 
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l ()(). -
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- 60 -

L''.':100-IAS 

PILOT PROJECT FOR THE RATIONALIZATION OF '.\IECHANICAL 
CONSTRUCTION STEELS (BY CHEJ\lICAL COMPOSITION) 

GROUP: Carbon steels 

EXPORTS BRAZIL 
Year 

PRODUCTS 

Hot-rolled sheets 

Cold-rolled sheets 

Rolled roLmc' bars 

Rolled square bars 

Rolled rectangular bars 

Rolled hexagonal bars 

Wire rods 

Forging b'..llets 

% ( 1) 

(.i.) Percentage of exports wi',ll respect to Local Con.sumption 
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- 61 -
L'N'IIJ0-1.t\S 

PILOT PROJECT FOR THE RATIO:\i\LIZATION OF :\lECHANICAL 
CONSTRL1'CTION STEELS (BY CHEl\llCi\L C0l\IP0SITI0N) 

·:·UT:\ L 

EXPORTS BRAZIL 
Year 

TYPES 

GROl!P: Carbon steels 
PRODUCT: Hot rolled sheets 

% 

100. -

--1 
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- u2 -
t.:NIDO-IAS 

PILOT PROJECT FOR THE RAT!ONALIZAT!O:\ OF l\lECHAN!CAL 
CO!'\STRUCTION STEELS (BY CHEMICAL C01\IP0SITI0N) 

Tu;·_.\ I. 

EXPORTS BRAZIL 
Year 

TYPES 

GROUP: Carbon steels 
PRODUCT: Cold-rolled sheets 

% 

1 uo' -
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- 63 - UNIOO-IAS 

PILOT PROJECT FOR THE RATIONAL!ZATION or l\lECHA:-.ilCAL 
CO!'\STRCCTION STEELS (BY CHE'.\lICAL C0l\1POSITI0N) 

TOTI\ L 

EXPORTS BRAZIL 

Year 

TYPES 

GROUP: Carbon steels 
PRODUCT: Rollcu round bars 

% 

100, -

-1 
I 
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- G4 -
CNIDO-IAS 

PILOT PROJECT FOR THE RATIONALIZATION OF .!\lECHANICAL 
CONSTRUCTION STEELS (BY CHE!\lICAL COMPOSITION) 

EXPORTS BRAZIL 
Year 

TYPES 

GROUP: Carbon steels 
PRODUCT: Rolled square bars 

% 

LI'OT:\L 100, -

l 
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- li5 -
UNI D0-1:\S 

PILO'J. PROJECT FOR THE RATIONALIZATION OF .'.\lECIIA:'\ICAL 
CO:'\STHUCTJ:ON STEELS (DY CIIEI\lIC.'\L CO:\JPOSITION) 

·:U'L\L 

EXPORTS BRAZIL 
YPar 

TYPES 

GROUP: Carbon steels 
PRODUCT: Rolled rectangular bars 

% 

100, -

1 
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- GG -
L''.'\l UO-!,\S 

PILOT PROJECT FOR Tl!E RATIONJ\LIZ..:\TIUN OF '.\1ECll..:\NICAL 
CONSTRLTTIO~, STEELS {BY CHEJ\IIC.l\L CO:\I POSITION) 

'['(JT.\J. 

EXPOHTS BRAZIL 
Year 

TYPES 

GROL"P: Carbon steels 
PHODUCT: Holl eel hexagonal bars 

.ra 

IrJO, -
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- U7 -

L'.NJ !JO-IAS 

PILOT PROJECT FOR THE RATIONALIZATIO:\ OF '.\IEC!lA:\lC:\L 
CONSTHLTCTION STEELS {BY CH E'.\IIC AL CO'.\I POS!TlO'.\!') 

TUT/\L 

EXPORTS UR.A ZIL 
Y c>ar 

TYPES 

GROUP: Carbon steels 
PHODtTT: \\'ire rods 

I 

fa 

1 00' -
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- 68 -

PILOT PROJECT FOR THE RATIO:'\ • .\LIZATIO'.'\ OF .\lEC!-lAXICAL 
CO~STRUCTIO~ STEELS (BY CHE'.\IICAL C0!\1POSIT!ON) 

TUT.\ f. 

-

EXPORTS BRAZIL 
Year 

TY I' ES 

GROl:P: Carbon steels 
PRODUCT: Forging billets 

% 

l 'J ()' -
I 

--1 
I 
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3. 
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5. 

G. 

7. 

B. 

- GD - l''.'nIK)-1;\S 

PILOT PROJECT FOR THE R:\TlONl\LlZAT!U'.\ OF :\iECli..A:\iC.AL 
CO~STRUCTION STEELS (BY CJIE:l\11CAL C0!\'1POSITI0~) 

EXPORTS BRAZIL 
Y l'ar 

PRODUCTS 
-

Ilot-rolled si1eets 

Cold-rolled sheets 

Rolled rounri bars 

Rolled square uars 

Rolled rectangular bars 

Rolled hexagonal bars 

Wire rods 

Forging hillcts 

GROUP: Manganese steel 

% ( 1) 

----

(l) l'(~rcc11t~q~l: of (::-:port:j V/itll r1::;pcct to LoC"J.l C'o1i:;uII1[iliun 
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- 70 -
l':\I D0-1/\S 

Pl LOT PROJECT FOH THE 11 .. :\'flONA uz~\T10:'\ OF '.\lECll1\ :'\!CAL 
CONST HCCTION STEELS (BY CllE:l\l!C.I\ L COr\1 POSITION) 

TUL\L 

EXPORTS BRAZIL 
Year 

TYPES 

GROUP: l\langanesc Steel 
PHUDCCT: !lot-rolled ::;hects 

~o 

1 00' -

l 
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- 71 -

PILOT PROJECT FOH THE fL\TIO'.'\~\LIZ:\TIU'.'\ 01: :\!l.::Cll:\'.\iL".AL 
CO>:STRl'CTION STEELS (BY CIIE'.\llCi\L CO:\!POSIT!O'.'\) 

TUT:\ I. 

EXPOHTS BRi\ZIL 
Year 

T\' P L-3 

GROUP: :\lJ.ng::mese Steel 
PRODCCT: Col !-r0lkd sheets 

.;• 
/U 

lUU, -

---1 
I 
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- 72 -

PILOT PROJECT FOR THE R.:\TIONALIZATIO:\ OF ;.::_::c!lA'.'iIC.:\L 
CO:\'STHL.CTIO~ STEELS (BY CHE:\IIC • .\L C0l\1POSIT10N} 

HJ:·_.\ I, 

EXPORTS rm.AZIL 
Y <:ar 

TYi'!::) 

G ROL'P: :\Ianganese Steel 
PRODUCT: Hulled roum.l bilr::> 

,,.0 

1 JI) -

I 
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- 73 -

l"'.'\! DO-J:\S 

PILOT PHOJI::CT FOH TIIE fL\TION.i\LlZATIO~ OF :\!EC!l.A::\ICAL 
CO'.\'STHL'CTIO:\' STEELS (BY C!!El\IICAL COl\IPOSITION) 

'J'( lT:\ r. 

EXPO HTS BRAZIL 

Yt·ar 

TY!'l·:S 

GROUP: :\!::rnganc.::Je Steel 
PRODL'CT: Rolleci .::Jqua re oar.:> 

:r. 
u 

J uo, -
-

-1 
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- 7..J: -
C'.\ I !JO -Ii\ S 

PILOT PROJECT FOR THE R.-\TIONALIZATlO'.\ OF .:\!l:Cll.A~ICAL 
CO:\STRUCTION STl:ELS (BY CHEI\lICAL C0!\IP0S!TI0~) 

L '. (j'. :\ L 

EXPUHTS BRAZIL 

Year 

TYPES 

GROUP: I\langancse Steel 
PHODUCT: Rolled rectang·.ilar ha.rs 

J' 
u 

I 
I 

i l UQ' -
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- 75 -
l' :'\! !)0-11\ s 

P.i.LOT PHOJECT FOR THE R:\TlO~ • .\LIZ:\TIO'.'\ OF :\lECll:\.'.'\lCAL 
CO'.\'STRl'CTIO:'\ STEELS (BY CHE:\IICAL C'O\lPOS!T!ON) 

EXPOHTS Bl~\ZIL 

TY!'E:S 

!'() :·.\ L 

GROUP: :\13.ngane.::>e Steel 
PHODUCT: Rolled hexago:-ial bar::> 
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- 70 -

PILOT PROJECT FOR THE RA TIO:'\:\ LIZATIO:'\ OF :\l EC llA:\'!C AL 
CO'.'\STRLTTION STEELS (BY CHE!\lICAL CO\!POSITION) 

'. t.1T:\ I. 

EXPORTS BR.-~ZIL 
Y t'ar 

TYi' L::l 

GROUP: :\lang:.ine:::Je Steel 
PHODCC~': \\'ire rods 

(]'10 

I 
I 
! 

i 

I r-' 0, -

-1 
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- 77 -

PILOT PHOJECT FOR THE RATION • .\LIZATION OF :\lECHA:\lCAL 
CO'.'\STRLTCTION STEELS (BY CHEl\lICAL C0!\1 POSITION) 

TUL\ L 

EXPORTS BRAZIL 
Year 

TYPES 

GROUP: .!\langancsc steel 
PRODUCT: Forging billets 

"'o 

I 00, - J 



1. 

2. 

:3. 
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-t • 

5. 

f.i. 

- 78 -
UNIDO-IAS 

PILOT PROJECT FOR THE RATIONALIZATION OF l\lECllANICAL 
CONSTRUCTION STEELS (BY CHE!\IICAL COMPOSITION) 

EXPORTS GP.A ZIL 
Year 

PHODCCTS 

Rolled roW1d bars 

Rolled square bars 

Rolled rectangular bars 

H.olled hexagonal bar.:J 

Wire rod:::1 

1 ·orging billet::; 

GROUP: Free-cutting :::;teel.:3 

(11 
/0 ( 1) 

I 

(1) l'L'rccntaµ;e oi export::> with re:~pect to Loc<il Con::;ui11ptwn 
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- 79 -

PILOT PHOJECT FOR THE RATlON~\LlZ:\TIO~ OF :\lECllANlCAL 
CO:\STRFCTIO~ STEELS (BY C!IET\llCAL C0\1POSIT!ON) 

: '. JT.\ l, 

EXPOtri'S BRAZIL 
Year· 

TY l' FS 

GROUP: F ree~utting ::;teels 
PHODUCT: Hulled round bar::> 

,r 
;O 

I 
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' i 

I 11)1)' -I 
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- uo -

PILOT PROJECT FOR THE HATlO::\ALIZATIU:\ OF .:dECl!A:\ICAL 
CONSTRUCTION STEELS (BY CHE:\liC . .\L C0!\1POSITION) 

TUT:\ L 

EXPORTS BR.l\ZIL 

Year 

TYPES 

GROUP: Free-cutting steels 
PRODUCT: Holku squ'-lre b;.irs 

i 

i 
I 

a• 
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1 ()I), -
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- 81 -
L:'.\1!)0-1:\S 

Pl LOT PROJECT FOH Tl!E lL\ TlO:\;\LlZ...\TlU:'\ 01: :\ILClL~\:.ac . .\L 
CO~STHlJCTlON STE ELS ( 13Y CllL\llC;\L CO'.\IPOSITION) 

·1 ( J L\ I. 

EXPORTS 13RAZIL 
Year 

TYPl·:S 

GROUP: Free-cutting steels 
PRUDlJCT: Rolled rectangular bars 

,,. 
" 

I 00, -
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- 82 -
l'.~l DO-I AS 

PILOT PROJECT FOH THE R.ATlON.:\LIZ:\TlUN Ol•' !\lECllA:'.'\ICAL 
CONSTRUCTION STEELS (BY CHE'.\llCAL CO!\lPOSITION) 

TUT:'\ L 

EXPORTS BRAZIL 
Year 

T\'l' ES 

GROUP: Free-cutting steels 
PRODUCT: Rolled hexagonal bars 

ll' 
10 

I 

1 uo. -
J 



- l) :3 -

l''.'.:l DO-IAS 

PILOT PROJECT FOH THE RATION..-\LIZATIO:'\ OF .:\lECllANlCAL 
CONSTRLTCTION STEELS (BY CHEl\lICAL COJ\!POSITION) 

'j()T_\J_ 

EXPORTS BGAZIL 
y e:i r 

T\'l'ES 

GROC:P: Free-cutting steels 
PRODUCT: Wire rods 

ir 
1LJ 

; l)(J' -

--1 
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PILOT PROJECT FOR THE RAT10NALIZAT10::'\ OF .:\lECllA:'\lCAL 
CONSTRUCTION STEELS (BY CHE!\IICAL COl\lPOSITION) 

T<H~'\L 

EXPORTS BRAZIL 
Year 

TYPES 

GROUP: Free-cutting steels 
PRODUCT: Forging billets 

% 

I rio, -

l 
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G. 

7. 
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L'NIIJO-IAS 

PILOT PROJECT FOR THE RATIONALIZATION OF !\lECHA:\ICAL 
CONSTRUCTION STEELS (BY CHEI\11CAL COMPOSITION) 

GROUP: Alloy steels 

EXPORTS URAZIL 
Year 

PRODUCTS 
% (1) 

Hot-rolled sheets 

Cold-rolied sheets 

Holled rounli bars 

Rolled square bars 

Hulled rectangular bars 

Rolled hexagonal bar.:; 

WLre rod.:; 

Forging L1llet::> 

(1) Percentage of exports with respect to Local Con::mmption 

-· 
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L':\!l UO-I:\S 

PILOT PROJECT FOR THE R..-\Tl0:\1\LlZATIU~ OF :\lECHA:\ICAL 
CONSTRUCTION STEELS (BY CHE!\1IC..-'\L CO!\IPOSITION) 

I (}I.\ L 

EXPORTS BRAZIL 

Yl·ar 

TYPE:) 

GROUP: Alloy steels 
PRODUCT: Hot-rolled sheets 

(r 
,I) 

I ~JO, -
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- ll7 -

l''.\:l l )0-IAS 

PILOT PROJECT FOR THE RATIONALIZATIO~ OF l\lECHANICAL 
CO~STRUCTION STEELS (BY CHEJ\IICAL COl\IPOSITI0:-1) 

TUT:\ I. 

EXPORTS BRAZIL 
Yl'ar 

TYPLS 

GROUP: Alloy steels 
PRODUCT: Cold-rolled sheets 

% 

I 100, -

l 
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U:'\l DO-I AS 

PlLOT PROJECT FOH THE RATIONALIZ • .\TlON OF !\ll:CH..:\NlCAL 
CONSTRUCTION STEELS (BY CHEl\lICAL COI\·lPOSITION) 

! tJL\1. 

EXPORTS BRAZIL 
\' t•ar 

TYPES 

GROL'P: Alloy steels 
PRODUCT: Holled round bars 

ro 

I UU, -
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PILOT PROJECT FOR THE R..:\TlON...\LlZATIOX OF :\lECHANICAL 
CONSTRL"CTIO~ STEELS (BY CHE:\IICAL CO:\IPOSITIO~) 

TOT.'\ L 

EXPORTS BRAZIL 
Yt•ar 

TYPES 

GROUP: Alloy steels 
PRODl'CT: Rolled square bars 

,,. 
,0 

100' -

l 
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PILOT PROJECT FOH THE RATIONALIZATIO:\ OF :,ll::CllA:\lC..:\L 
CO'.'\S':'RVCTION STEELS (BY CHEl\lICAL C01\1P0SITI0N) 

TUT:\ I. 

EXPORTS BRAZIL 
Year 

TYPES 

GROUP: Alloy steels 
PRODUCT: Rolled rectangular bars 

er" 

I 

1 uo' -
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L';\lD0-1:\S 

PILOT PROJECT FOR THE R..:\TIU:'liALIZATION OF !\lECHA~lCAL 
CO~STRUCTION STEELS (BY CHEJ\IICAL COl\lPOSITION) 

GROUP: Alloy steels 
PRODUCT: Rolled hexagonal bars 

EXPORTS BRAZIL 

TYPES '" tJ 

TUT.-\ L 1 Ull, -
--

l 
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UNIOO-IAS 

PILOT PROJECT FOR THE RATIONALIZATION OF l\IECHANICAL 
CONSTRUCTION STEELS (BY CHEI\IICAL COI\lPOSITION) 

TUT:'\ L 

EXPORTS BRAZIL 
Year 

TYPES 

GROUP: Alloy steels 
PRODUCT: Wire rods 

% 

l 00. -
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PlLl.JT PHOJECT FUl{ TllL lL\TlU:\:\LlZ:\TlU:\ Ul-' \lLL'll:\:\lL'i\L 
CU'."STHL1C'TJ0~ STEELS (BY C'll E\l lC AL CU\! POSITIO'.'\) 

E);POH'L'S lJRl\ZlL 

\t•3r 

T\l'LS 

l'UT.\ I. 

GRULJP: :\lloy steds 
J>HUDL"CT: l•'orging bars 

.. 
" 

I II l , -
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3. Standard Forms and Cakulation Shed 

3. 1 Forms for ProducPr::>. 

The attached form is an example of the one to be ::;ubrnitted to the 

producers of Mechanical Con::;truction StPels by CheLlical Composition. 

One Sheet ::;hall be complPted for eaeh Prod 11ct-Gr0up rnanufa<..:tured. The 

same shall show the Product (for instance, Bar::;) and the Gruup (for 

instance, Free-cutting). 

In the box the type and tonnage ::>hipped in the base year shall be 

specified, indicating Local l\larket and Exports. At the ::;arne time, 

the principal uses as::;igned to each type ::;hall be ::>tated (for in::;tance, 

SAE 1212 machined in automatic hthcs, withou~ heat treatn:ent). 

The an::;wers of the various producers shall be tran::;ferred to the 

calculation sheet to be added at country level. 

l·~ndcavour:; ::;hould be made to poll all the produi·l;r:-;. Should I.his lw 

irnpo::;ible the ::;:.unpling survey ::>liuuld be Lia.Jc sufficiently 

rcprcsentati ve. 

:~. :2 !'.:_<2_r111 for Imports 

In a ::;hect ::;imilar to the foregoing, data ::;liould be requested from 

whoever is competent l'l.!garding irnports of i\1cchanical Construction 

Steels b.v Chemical Cumpo::;ition, indicating tonnage ::;hipped to the 

market by type or steel within each Product/Ciroup. Thi::; inforrnation 
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is transferred to the calculation sheet, and e:ich imported type is 

ticked off. This tick is transferred to the summary of percentage 

consumption, and if the imported percentage is signil"icant, then this 

too is shown. 

3. :i l"orms for Users 

Each user of these products ::;houl<l complete a card ::;imilar to tlh! 

attached, indicating the Pr0LL1ct/Group and Type or Steel he uses. 

Furthermore, the user shall state the kind of parts lw manufacture::; 

from this material and specify the overall manufacturing proccs::; or 

the part in que::;tion. If for one and the ::;amc Product/ Type the user 

manufacture::; part::> with Jiffcrill~'. proccs::H'.::;, then he ::;hall complete 

a::; many car-d::; as neces::;ary. 
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Stamiaru Furu1 

PILOT PROJECT ~·'CR ,~.III~ RATIONALIZATION OF l\IECIIANICAL 
CONSTRUCTION STEELS ~BY CIIEJ\UCAL C0i\1P0SITION) 

Survey of producer::> 

TYPE 

I 

TOT.-\L 

SHIPl\lENTS YEARj ~ _ _, 
(quantities in t) 

TO LOCAL MARKET 

-

GROUP: 
PHODUCT: 
PLANT: 

FOR EXPORT 
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PILOT PROJECT FOR TIIE RATIONALIZATION OF MECHANICAL 
CONSTRUCTION STEELS (BY CHEMICAL COl\IPOSITION) 

Survey of producers 
GROUP: 
PRODUCT: 

SHIPMENTS YEAR D 

TYPE PRINCIPAL USES 

St..itc to ~he bl.:::lt of your kncJ\'.lcclgc the principal u::;e.-; of 1:ach t.ypc (Jf ;,-;tccl, 
rninimally tht..: ::iedor of u::;c and if po::i::iibk lh1~ 1 ran::;forrnation proct~::;::;, 
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l\lcchanical con::>truetion steels specified by the chemic::i.l composition 
can Le marketeu under various ::;hape::>. These are: 

1. llot-rolleLI ::;beets 
2. Cold-rolled sheets 
3. Holkd round bars 
·l. Hulled square bars 
5. Holh~d rectangular bars 
ti. Hulled hexa·~m1al liar::> 
7. \Vi re rods 
8. l·'orging billets 

The rationalization analysis require::> detailed information about each 

one or these shapes. 

Such information can be broken down by tl•e mechanical construction 

steel group as follows: 

1. Carbon steel::; 
2. \langanese ~teel=> 
:~. I·' rec-l'ulting steds 
·l. Xlloy ::;teels 

/\ separate specification or thc::;e group::; i::; necessary for the 

rationalization. 

The purpo::;e bdug lo rationalize the local con::;u111ption in l~razil, it is 
11ece::i:-''l ry to haVl' a di::;tl'ilJutioll or th1~ clifft~l'l'lll lype:-; or ::;led u::;ed 

(in a base perioJ). 

'!'hi:-; is a('l'lllllplislwd with llll' lutal or :-;liip1111·11ls to !111· ]lwal 111at'li.l'! 
111ade by Brazili:.i11 prudlll't!t"::i plus i11qiorl:-; du1·ing the ::.;a1111· 1w1·iod. 

By way of margin: l information, cxp<lrt data i::; r1!quired a::; a u:::;dul 

aid in the analy:::;L-; or :::;ubtitutc:::;. 
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Standard L•'orm 

PROJECT PILOT FOR THE RATIONALIZATION OF MECHANICAL 
CONSTRUCTION STEELS UY ClIEl\LICAL COl\IPOSITION 

Quc~tionnaire for GROUP: 
Foreign Trade Entity PRODUCT: 

11\lPORTS YEAR 

TYPE t 

TOT:\L 
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- 102 - Standard Form 
UNIOO-lAS 

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

TYPE 

·i·UT:\L 

(;}{() t• p 
PRODUCT : 

Survey Pooling Sheet 

LOCAL CO:\"Sl'.i\lPTIO!\ 

Shippt'd b~· ProdUC't•r;::; to Loe. J\brkt'! 

l>1a111 1 'lant Plant l'lan t Plant Sub-
1 2 3 4 5 total 

l m-
Tot~.tl 

µurts t 

J) I- .\i .• c 

% 

100 
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Standard Form 
UNIDO-IAS 

PILOT PROJECT FOR THE RATIONALIZATION OF l\lECHANICAL 
CONSTRUCTION STEELS BY CHEl\IICAL COl\lPOSITION 

TYPE 

:o rAL 

Survey Pooling Sheet 
EXPORTS 

I Plant I Plant Plant Plant Plant I Plant 
1 2 3 4 5 I 6 

I 
I 

I -I I 

GROUP: 
PRODUCT: 

Plant TOrALI 
'1 l ! 

I 

I 
I 

I 
! 

I 

... 
10 

' 

I 
I 
I 

lCO,-I --·-
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lJ :-; t ~ !' :-; 
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Standard Form 

PILOT PROJECT FOR THE RATIONALIZATION OF MECHANICAL 
CONSTRUCTION STEELS I3Y CllE!\llCAL C0!\1POSITION 

Survey of U:-:ers 

Firm: 

Type of Steel (1); 

Manufactured part (2): 

Shape of raw material (3): 

Abstract of process (4): 

Po::;sible type o~· steel to act as substitute (5): 

Remark::; (G): 

Notes: 

(1) If the steel complies wiih an internationally known standard (SAE, 
DIN, 1\ HNT, AFNOH, etc.) ::;pecify which a::> well a::; corresponding 
t,Ype (ror instance: AFNOH lBCIH). Otherwise, kindly specify the 

r.hcmical compo::>ition. 

(2) Specify type ot' part. If they arc different, completl! one form for 

each tyr'~. 

(3) Uars, ::;Jiect:::>, bi.llets, etc. 

(4) Without going into detail::;. 

(5) If in your opinion there i::; none, kindly put(·). 

(6) .As you ~cem fit. 
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Standard Form 

Example of completed form 

Firm: N.N. 

Type of Steel (1): SAE 5160 

l\lanufactured part (2): Su::;pen::;ion ::;µrings 

Shape o~ raw material (:~): Bars 

Abstract or process (4}: Hectification - Hot forming - Quenching -
Te<~1pering - Shotpeening 

Pos::;ible type of steel to ad as substitute (5): SAE 9262 

Remarks (6): If the typl: of steel is changed, the heat treatment will 
al::;o have to be l'hanged. 

Notes: 

(1) It' tile steel complie::; with an internationally known standard (SAE, 
DIN, A BNT, AF NOH, el r·.) specify which as well a::; corresponding 
type (ror i11::;ta11cl:: Al•' NOB lBC D4). Otherwi::;e, kindly ::;pecify the 

chemical cornpo::;ition. 

(2) Specify type of part. 11 they different, complete orie form for 

each type. 

(:3) Bar~. sheets. billets, etc. 

(·I) Without going into detail::;. 

(:1) 11' in your o;iinion there i::; none, kindly put(-). 

(!;) i\::; you deem fit. 
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IJdinition~ and Control~ 
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4. Definitions and Controls. 

4. 1 Dcfini tions • 

a) The l\lecanical Construction Steels by Chemical Composition are 

those that are being commercialized principally in accordance with 

this requirement, with thr exclusion of Tool and Die Steels, Stainless 

Steels and Electromagnetic Circuit Steels. Steels commercialized as 

commercial q•lality are not to be included even if they have an 

approximately constant chemical composition. Neither should 

equivalences be made of steel::> by mechanical cha1 _·.;teristic:5 with 

a chemical composition. 

b) The definition of the products of thi:5 work shall l ~ made in 

accordance with the practice ;ind customs of the Brazilian market, 

however, in gl.!ncral, they should be compatible with each other 

and permit that the tonnages of various products be added together. 

Therefore it' wire rod::> arc taken , then it is not possible to take 

also Wires for example. if drawn Har::; arc included, they ::;hould 

-1 

lw sur11rnal>le with rdllecl Bai·..;. 'l'hert.>fore, it is bL:::it to define a 

panel of manuiacturing firms and take thdr ::;hiprnent::> tu the market. 

4.2 Controls. 

Jn order to cht'.CK the result:-> of Uw ::;urvc~y. tile Vl!rifi1~d tounage shall 

be contrasted with ::;tati.;tical data which 111ay be more gent!ral but can 

give an idea of the l' l~J> t•c::; entati vi ty. 
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The tonnages arc 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 steel.:> derived from surveys among users and producers 

and imports. Any difference shall be clearcJ up (for instance, a type 

' of steel X Y Z has dedarcd by a u.:>er but not by producers or 

imports). 

vc. 

2J.12.82 
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Introduction 

The present volume contains the specification and methodology for 

obtaining the information required to envisage the Pilot Project for 

the Rationalization of :\/lct<i.l and Mechanical Construction Steels by 

Mechanical Characteristics. 

The rationallzation methodology consists in endeavouring to reduce 

the variety of ::;tccl types by trying to substitute lower con::;umption 

types by higher consumption steels. To this end concentration 

curves are used in which the types are classified by decreasing 

consumption. 

Two type:o of ~urvcs arc shown hereafter differing in the manner in 

which consuffi!J~ion is cxpressl'd. In one ca::ic it is silown as the 

cumulative percentage and in the other one in tons. The types of 

steel arc those used on the market. 

cumulative of consumptionC 
1 OC11o 
PCD 

_._ ____ __,..13 

0 
Ty(1cs of ::;tcel :\' 

Con::;urnpt ion 

l /year 

MAC 

' 
~-

J 
'' '' . ' Types of steel I' 
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The object is to find a Percentage Commensurate with Demand 

(PCD) close to 1 OOo/o (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 b) producers if ;nanufacturing 

st·rcharges are to be avoided. 

A compromise must 3e found between the two values and at the same 

time, by means of a technical analysis of the conditions ior 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 pos:;ible, another object is to group together, 

if tl ,~hnically fcr.sible, consumptions of similar types of steel even 

in the event of both being high consumption items. 

To enable the appJ ication of this methodology it is therefore necessary 

to have al hand the consumption information regarding the products 

to be rationalized so a~ lo enable the fir::-;t type of ccarve (i.e. the one 

~orresponding 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 l'CU of D5% is 

aimed at. 

So far the economic part of the problem would be i:;olved, but in order 

l 
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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 inform'ltion to be used for the rationalization refer::. 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 witl1out daP-1age to anybody's interests. 
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2. Information for the Rationalization of Metal and 
Mechanical Construction Steels by Mechanical 
Characteristics. 

2 .1. Information to oe requested from producers and institutions 

Tables containing information regarding the INTERNAL CONSUMP-

TION IN BRAZIL of different types of steel for different products 

will now be given. 

The types of stcd have been grouped together in two groups : 

1. For Meta~ c~n::;tructions 

2. I<'or Mechanical Co'lstructior..s 

For e;:eh group the yearly consumption per product (in percentages) 

is requesti.:d .. l'hc term con~umption is to be undcrstoo~ as the 

apparent consumption obtained by adding together the SHIPMENTS 

TO TllE NAT10Nl\L Mi\HKET by Brazilian producer:-; and IMPORTS. 

The products comprising this study are basically 

1. !Jot-rolli-(! sheets 

:.!. Cold-rolled sheets 

3. Rolled bars 

4 • Structural sectio11s 

Furthermore, fur each group the distribution of types of steel in 

percentage l->rm, spread by product, b rl!quc:;ted. 

Summing up, the rcquc;:;ll:d infornntion can be shown diagrammatically 

as follows : 

l 
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Products j 

l 

t 11 

t 21 

2 

t 12 

t 22 

3 4 

t 14 

t 24 

each t i j is a chart m tons of the yearly consumption of each type of 

steel (k) of group i for product j. 

type 
I 

1 

I 2 
I I 

' 
I 

n 

The summation of the C ij k's 

t1j ~Cijk=Cijisthetotalcon-

t 

xx 
xx 

I 

C•jk 
' 

xx 

sumption of group i for product j 

c .. k 
and each EC ~ ·\ x 100 = C (%) i j k 

J 
k 

is the percentage consumption of 

each type k within group i for 

product j. 

Anolhcr matrix can thus be prepared, i.e. 

Products j 

l 2 3 4 

1 p 11 p 12 p 1-l 
Group 

2 p 21 p 22 p 24 

wherein each pi j 

i~ a chart 
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type 

1 
:! 

k 

Total 

-a-

pi j 

xx 

100 

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

level. the 

c i]" - x l 00 = c (%) i j 
l c ij 
j 

is also requested leading to another percentage matrix 

Products j 

1 2 3 4 

1 P'll P'12 P'l4 
Group i 

2 P'21 P'22 P 124 

wherein P' i j = C ('fo) i j 

By multiplying each C ("/o) i j x C("/,.) i j k and adding 

~ C C°lohj x C("/o)ijk = C("/o)i k 
J 

i.e. a new matrix P" i k 

Group i 

Type k 

1 2- k- -n 

1 p''ll p''i12 ... 

2 

P"i n 

Total 

@] 0 
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where each P" i k is a percentage distribution chart of the different 

qualities k for group i taking intc account all the products 

~·· .. 1"" . l K 

Type % 

, .. 
2 

k 

n 
:oo 1 

As stated in the foregoing pa::::-agraphs, these distribution curves must 

be traced v. ith the aid of consumpt10n <lat a; however. there are two 

important aspects, i,e, : 

a) If the consumption is provided with import1!d material 

•» Which types of stec l arc exported, 

When substitutes ar1~ analyzec! it is important to know these uspects 

technicully feasible the suhst itution of the imported type by a locally 

produced type. In the second case it car. happen that a steel that is being 

exported is a useful substitute of a low consumption sled ( ::;upposedly 

not recommendable as rationalized). This fact could lead to recommend 

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

From this point of view the following complementary information is 

requested 

l 
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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 comtJlementary 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 e~1d. 

2 .1. Information to be requested from users 

Information shail be requested from users of Steels for Metai and 

Mechanical Constructions by Mechanical Characteristics regarding the 

intended use of each steeL f•'rom ti.is 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 com/letc a httle card for each type of ~~tcel. 

In order to enable rationalization this information must be known with 

user's identification code. 



j 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 

-11-

Information required 
for H:•tionalization 

-1 
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I -12- l'NIDO-IAS I 
I PILOT PHOJECT FOR THE RATIONAljlZ1\ TION OF l\l ET:\L :\ND 

I 
:\lECll:\NICAL CONSTHUCTIO~ STEELS BY l\? ECIV\NICA L 

CHA RA CT lililSTlCS 

I GHOU'P: Metal Constructions 

. 
I LOC:\L CONSL"l\1PTION BH.:\ZlL 

I Year I I 
I 
I PRODUCTS o/o 

I 1. Hot-rolled sheets 

I 2. Cold-rolled sheets 

I 3. Rolled bars 

I 4. Structural sections 

I 
I 
I 
I 

I 

I 
. 

I 
' 

I 
! 
I 

TOTAL 100 I -

' .. , .. -
I • I 

I 

I 



I 
I 
I 
I 

. I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I, I •• 4, • 

-13-
l-'.'!IDO-IAS 

PILOT PROJECT FOR THE RATIONALIZATION OF METAL .~ND 
MECll:\NICAL CONSTRl'CTION STEELS BY MECHANICAL 

CHARA CT ERlSTICS 

TOTAL 

GROUP : Metal Constructions 
PH.ODUCT: Hot-rolled sheet 

LOCAL CO:'\SLT'MPTION BRt\ZlL 

Year 

TYPE (1) % 

100,-

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

l 
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Ii . I 
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t•'."\ mo-IAS 

PILOT PROJECT FOR THE RATIONALIZATION OF Mf..1AL :\ND 
MECHANICAL CONSTRUCTION STEELS BY l\t ECHANICAL 

CHARACTERISTICS 

TOTAL 

GROUP : Metal Constructions 
PRODUCT: Cold-rolled sheet 

LOCAL CONSl-~lPTION BR:\ZIL 

Year 

TYPE (1) o/o 

l 00. -

( 1) Inc.lie ate imported types and imported percentage if significant. 

l 



-
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-15- ~ t·NIOO-IAS 

I PILOT PROJECT FOR THE RAT!O~ALIZATION OF Mt..-rAL AND I 
I 

MECH:\NICAL CONSTRUCTION STEELS BY Mt:CHANICAL 
CHARACTERISTICS 

I 
GROUP: Metal Constructions 

PRODUCT: Rolled bars 

I LOCAL CO~SC!\1PT!ON BRAZIL 

I 
Year r j 

L I 

I 

' 

I 
I TYPE r' 

"lo 
,.l., ' 

I l 

I 
I 
I 

I 

\ 
I I 
I 
I ' 

I 
I 
I I 

I 

I 
I 100,- l 

l 

I TOTAL 
-

( l) Indicate imported types and imported percentage if t;ignifi.cant. 

I 
-

I 

.. 
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t '!\:mo- IA s 

PILOT PROJECT FOR THE R:.\TIO~-"LIZATION Of' Mc'T . ..\I.. • ..\ND 
MECH . .\NICAL CONSTR'CCTION STEELS BY :\lEClli\NICAL 

CHARACTERISTICS 

TOTAL 

GROGP : Metal Constructions 
PRODt:CT: Structural sections 

LOCAL CO~SF:\lPTION BR:\ZlL 

YC'ar 

TYPE (l} 

100. -

(1) Indicate i :n!)ortcd types and imported percentage if significant. 
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l"NlllO-IAS 

PILOT PROJECT FOH THE RATION:'\LIZt'\TIO~ OF l\II::T.-\L :\ND 
:\lECll:\NlCAL CO'.'llSTHlTCTIO~ STI::ELS BY :\'lI::Cll:\'.':IC.-\L 

CHARACTERISTICS 

TYPE 

I 

I 

TClT.\ I. I 

GROl'P : Metal Constructions 
PRODtTCT: All 

LOCAL CO~SUMPTION BR:\ZIL 

Year 

PROD Fr.TS TOT.~L 

1 2 3 -l 

l 
I 
I I 

j 

I 
I 

I 
i 
I 

I I 
I 

I 
I 
I 

l 

I 

I I i 
100, -

I 
t 

I 

t 

I 
I 
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l":'\ IUO-IA S 

PILOT PROJECT FOH THE RATIONALIZATION OF :\lET:\L :\ND 
l\1f.CIUNIC . .\L CUNSTHUCT!01' STI::ELS BY l\lt::Cft:\NICAL 

CHARACTERISTICS 

GROl'P : Mechanical Constructions 

LOCAL CO~SUMPTION BRAZIL 

Year L 

PRODUCTS 
U'o 

I 

1. Hot-rolled sneets I 
2. Cold- rollPd sheets I 

! 
3. Rolled bars I 
4. Structural sections 

I 
I ! 

' I ' I 
I 
I 

I 
I 

l 

I 
100,-

TOT/\L 

l 



t 
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I 
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I 
I 
I 
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I 
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I 
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I 
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l ''.'\IDO-IA S 

PILOT PROJECT FOR THE R.~TIO~ALIZATION OF METAL AND 
MECll:\~ICAL CONSTRl.CTION STEELS UY '.\\ ECHA:\ICAL 

CHARACTERISTICS 

TOT ,\L 

GROl'P : Mechanical Constructions 
PRODUCT: Hot-rolled sheets 

LOCAL CO~SU1\1PTION BRAZIL 

TY?E {l) 

100,-

( l) Indicate unportcd types and imported percentage if significant. 
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l"'.'\IllO-IAS 

PILOT PROJECT FOH THE RATION:\LIZ1\TIO~ OF i\lETAL AND 
'.\lECll:\ NICA L CO~STHUCTiO:\ ST EELS HY i\1 ECll:\ '.'\IC:\ L 

CHARACTERISTICS 

GROt'P : Mechanical Constructions 
PRODUCT: Col-rolled sheets 

LOCAL CONSUMPTION BR:\ZIL 

I 
% TYPE (1) 

I 

I 
I 

I 

TOT1\L 100,-

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

l 
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PILOT PHOJECT FOil TllE R:\TIO'.'\:\LIZATION OF l\lET:\1. 1\NU 
1\1 ECB:\NICA L CO'.'.ISTHl:CTION ST EELS BY :\1 l:.:Cll:\ NIC\ L 

CHARACTERISTICS 

GROUP : Mechanical Constructions 
PRODUCT: Rolled bars 

LOCAL CO~SUI\lPTION BR . .\ZIL 

'TYPE ( l) O'o 

1 

I 
I 
I 

I 

. 

TOTAL 100,~ 

-
(1) 11dicatc imported types and imported percentage if significant. 

l 



J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-22-
n-.mo-1As 

PILOT PROJECT FOH THE RATIONALIZATION OF METAL AND 
MECH:\NICAL CONSTHFCTION STEELS BY 1\tECHANlCAL 

CHARACTERISTICS 

GROUP : Mechanical Constructions 
PRODUCT: Structural sections 

LOCAL CONSUMPTION BRAZIL 

Year 

TYPE (1" 
% 

• / 

I 
I 

TOTAL 
I 100' - I 
! I 

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

··-1 
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PILOT PHOJECT FOH THE H:\TION:\LlZATION OF l\lET:\I. :\ND 
:\I ECll:\:\ICA L CO'.'\STH lTTIO~ ST EELS BY l\t ECll:\ NICA L 

CHARACTERISTICS 

GROL'P : Mechanical Constructions 
PRODUCT: All 

LOCAL CO~SUMPTION BRAZIL 

PROD PC TS 
TOT_.\L TYPE I i 2 3 -1 

I 

' 

TOT:\L 100, -

l 
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t ·'.\ mo-rn s 

PILOT PHOJECT FOR THE H:\TIONALIZATION OF l\lET:\L :\".'\D 
\!ECll:,~ICAL co~STH.UCTIO!\ STEELS HY ~\1ECH:\~IC:\L 

CHARACTERISTICS 

GROUP : Metai Constructions 
PRODUCT: 

E:\"PORT BRAZIL 

Yt>ar 

PHODUCT {l) 

1 • Bot- rolled :;he et s 

2. Cold-rolled ::meets 

3. H.olted bars 

4. Structura t Hectiur.s 

I 
j 

I 
I 
\ 

\ 
I 
i 

100, -
TOTAL I 
(1) Percentages must refor tc local coni:;umption, 
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l''."\!1)0-IJ\S 

PILOT PIH~JECT FOR THE R1\TIO~t'\LlZATION OF '.\lETAL . .\ND 
MECH:\:~ICAL CONSTRUCTION STEELS BY l\lt::Cll:\NICAL 

CHARACTERISTICS 

TOTAL 

GROUP : Metal Constructions 
PRODUCT: Hot-rolled sheets 

E>..'PORT BRAZIL 

! 
a-0 TYPE I 

I 

l 
I 

100,-

I 
I 

I 

i 

I 
I 
I 

I 
I 
I 
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I 

- I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

-2U-

l'NIDO-IAS 

PILOT PHOJECT FOH T!!E H.:\T!O'\l:,UZ1\TlON OF l\'1 ET1\J. AND 
i\lI::Cll:\NIC':\L CONSTIH'CTION STEELS HY '.\1ECllA'.\llC:\L 

Cl!A HACT ERISTICS 

TOTAL 

GROl'P : Metal Constructions 
PRODUCT: Cold-rotted sheets 

E~"PORT BRAZIL 

TYPE o/o 

100,-

----·- -· ··------

' 

I 

I 
I 
I 

I 
I 
I 
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l "N ID0-11\ S 

PILOT PROJECT FOR THE RATIONALIZATIO~ OF l\lETAL AND 
~1ECH:\NICAL CONSTRUCTIOX STBELS BY '.\ll::CH:\NIC.~L 

CHARACTERISTICS 

TOTAL 

GROlT : Metal Consti"uctions 
PRODUCT: Rolled bars 

E~"PORT BRAZIL 

TYPE °lo 

100,-

I 
I 

I 
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t·~mO-lAS 

PILOT PROjECT FOR TH!-; RATION:\LIZATIO~ OF METAL AND 
MECll!\NICAL CO~STRUCTIO!\ STEELS HY l\1ECllANICAL 

CHARACTERISTICS 

TOTAL 

GROl'P : Metal Constructions 
PRODUCT: Structural sections 

E:\."PORT BRAZIL 

Year 

TYPE % 

100, -

I 
I 
I 
I 

I 
I 
I 
' ' l 
l 

I . 
i 
I 

' 
I 
I 
' I 
I 
I 

i 

l 
' l 
! 
I 
! 

l 



I 
I 
I 
I 

. I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

i. "NIDO-IAS 

PILOT PHOJECT FOR THE RATION A LlZATION OF l\l ETAL .l\ND 
:\1ECll..\:\1CAL CONSTRFCTION STEELS UY MECHANICAL 

CHARACTERISTICS 

GROUP : Mechanical Constructions 

E~"PORT BRAZIL 

Year 

PRODUCT ( ~ ' ' - ' 
°lo 

1. Hot-roiled sheets 

') Cold- rollu.i sheet;:; -. 
3. H.ollcd bars 

4. Structural :;ections 

TOT/\L 
l 00' -

( 1) l'ercenLagt•s must rd er lo local <~onsumpt ion. 
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UNIDO-IAS 

PILOT PROJECT FOR THE RATIO'.'JALIZATION OF METAL AND 
MECHANICAL CONSTH.FCTION STEELS BY l\1ECH . .\NICAL 

CHARACTERISTICS 

TOTAL 

•I 

I 

GROUP : Mechanical Constructions 
PRODUCT: ilot-ro!le<l sheets 

EA"PORT BRAZIL 

TYPE % 

100,-

I 



' I 
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PILOT PHOJECT FOH THE R:\TIO~ALIZATIO'.'\ OF \lET:\I. :\'.'\D 
'.\1ECH:\NICAL CO'.'\STHllC"TIO!\ STEEL~ BY \tl:X'll:\'.'\IC:\L 

CllA H . ..\CT EHISTICS 

GHOl-P : Mechanical Constructions 
PRODCCT: Cold-rolled sheets 

TOTAL 

EXPORT BRAZIL 
Year 

TYPE 

I 

I 
I 

(7'"1) 

I 

I 

I 
I 
I 
I 
I 

I 
I 

l 

I 
100. - l 

I 
I 

l 

- -- - --- ___________ ___._ ____________________ ...... 
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l-~ mo- i1\ s 

Pi LOT PH0.1 ECT FOH Ti! E ~ .. \ T!O~ l\ UZ1' TIO:"\ OF l\1 ETA:. .i\ND 
l\1ECH:\NICAL CO~STH.lTTIO~ STEELS BY '.\! ECll:,~IC:\ L 

CHARACTERISTICS 

TOTAL 

GROl"P : Mechanical Const ~uctions 
PRODl"C'!': RoUed bars 

E:\.~OR T BR:\Z IL 

TYPE 

100,-
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PILOT PHOJECT FOH TiiE R:\TiO:\.-\LiZ:\TIO:\ OF :\iET:\1. .\!\D 
:\1 ECll:\~ICAL CO:"lSTH.UCTIO!\ ST Et~LS BY '.\1 ECtl:\ :'\IC:\ L 

CH.:\ H.ACT EHIS1'ICS 

GIUH.·p : Mechanical Constructions 
PltODUCT: Structural Sections 

EXPORT BRAZIL 

TYPE % I 

I 

' I I 
! 

I 
I I 

I 
I I 

I 
I 

TOTAL 
i 

100' .• 
' I 
I 
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3. Standard Furmi:; anti Calculation Sheets 

3 .1. Formi:; fer Producers 

The attached form is an exampie of the one to be submitted to the 

producers of Metal and Mechanical Construction Steels by Mecha-

nical Characteristics. 

One sneet shall be completed for each Product-Group manufactured. 

The same shall show the Product (for inHtancc, 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 tc the 

calculation sheet to be added at country ievct. 

Endeavours should be rr.ade to poll all the producers. Should this 

be impossible' the sampling survey should be made sufficiently 

representative. 

3 .2. Form for Imports 

In a shcl·t similar to the foregoing, data ::>hou1d be requested from 

whoever is competent regarding imports of Metal and Mechanical 

Construction Steels by Mechanical Characlerist1c :i, indicating 

tonnage shipped to the market by type of steel within each Product/ 

Group, This information is transferred to tht! calculation sheet, and 

each imµorted type is ticked off, This tick is transferred to the 

summary of percent;.tge consumption, and if the imported percentage 

l 
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-35- l 
is significant, then thi:::; too is :::;hown. 

3. 3. Forms for users 

Each user of the:::;e 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. 
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Standard fi'or ms 
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St<.i.ndard Form 

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

CIJARACT ER!STICS 

Survey of Producers 

TYPE 

I 
1 
I 
I 

I 
I 

I 

I 

TOTAL I 

SHIPMENTS 
in tons 

TO LOCAL 
MARKET 

GROUP: 
PRODUCT: 

Year D 

FOR EXPORT TOTAL 

! I 

I i 

I I 

l 
I 

I 

I 

! 
i 

i 

I 
! 

I 
! 

I 
l 
I 
I 

l 
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Metal and n11.~chanicai con;;truction ;:;teels specified by their mechanical 

characteristics can be marketed under variou::; shapes. These arc : 

1. Hot-rollt•d siled s 

2. Cu!d-rolleli sheets 

The rat10nalizatior: analys!o': requires de~aiied information about each 

one of these shaoc s, 

S:.ich information. can be br·oke:1 dcwn by mechanical construction steel 

group as follows 

A separate :>p{!~if1cat1::ir. of thc:w groups is necessary for ~he rationaliza 

t1on. 

The purpose being to ra~iona::ze t:ie loca~ consumption i.n Brazil, it is 

necessary to have Li distribution of the different typl~H uf steel used {in a 

base per10d), 

Tnis ls L!C(~omplished witll the total of shipments to the lo~:it market made 

by Brazilian producers ph.;s 1mport~ during the :m.ml! period. By way of 

marginal infurmatior, v.-..:pc:·~ :l;t~., ::-; required as a u:;du: a!:! in tile 



~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
., 

I 

-39-

PILOT PH.OJECT FOH. 'I'lJE RATIONALIZATION OF ME'l'AL AND 
MECHANICAL CONSTRUCTION STEELS BY MECHANICAL 

CHARACTERISTICS 

GROUP: 
Survey of Foreign Trade Entity PRODUCT: 

TOTAL 

IMPORTS Year 
in tons 

TYPE 

D 

t 

l 
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PILOT PROJECT FOR THE RATIONALIZATION OF METAL AND 
MECHANICAL CONSTRUC'!.'ION STEELS BY MECHANICAL 

CHARA CT ERIST!CS 

Survey of Users 

Firm: 

Typeof::;teel (1) 

Shape of product (2) : 

Destination (3) ~ 

Remarks {4) ~ 

Notes : 

(1) If the steel cumpl1es with ar. internationaUy known st1.1.nuard 
(AHNT, ASTM, etc.) specify which as well as corr~spor!di:1g 
type (for instance : AUNT E l3-255-CG-24). Otherwise, 
krndly i:;pec ify the !'equi.red m~chanical charact~ristic s, 

(2) Thick plate, T section, etc. 

{3) Welded metal structures, mechanical con~tructions, etc, 

(4) As deemer! fit. 



----

l -·H-
Standard Form 

I 
I 

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

CHARACTERISTICS 

I GROUP: . 
I PRODUCT: 

SURVEY POOLING SHEE.'T 

I LOCAL CONSUMPTION 

I 
I Shioments from Producer to Local Market Im- Con- I 

TYPE Ptrnt Pl~nt 1" ant Pl~nf PTgnt Total ports 
sump- % 

3 tion ; 

I l I I i I I I 
I I I I ! 

I I 

I 
l I I 

I 

I I 
I 

I 
I 

I 
I 

i ! I I 
I I I I I I I 

I I I I l 
I I I I 

I 
l I I I 

I I ' I 
i I 

' I ' I I 
i ! I I I 

l 

I I I I l 
I I I i I I 

I 
I ' l j I 
I 

i i I 
l 

I 
I I 

i i 
I 

I I ! 

! i 
I 

I 
I 

I ~ ! 

I 
I 

I 

l 

I l 
I I I I l I 

I I 
I I I I I 
I I ' l I . 

I 
! I 

I 
TOTAL I I 100,-

I ' I l 

D + M"" c 

I 

' I 

I 

- -- - - -
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-42-
Standard Form 

PILOT PROJECT l•'OH. TllE H.ATIONALl .Z.AT!ON Ol•' MET/1 LAND 
MECIU\NICAL CONSTHUCTION STgBL.S BY MECHANICAL 

CHA HA CT BH.ISTICS 

TYPE 

I 

I 
I 

GROL'P: 
PRODUCT: 

SURVEY POOLING SHEET 
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4 • D c ! ~ r. l ~ : o n s a n d C o n t !' o : ;.; 

4 .1. Ddinition::; 

a) The Metal and Mechanical Construction Steels by Mechanical 

Characteristics are those that are being commercializad 

pr!nc ~pally in accordance with this requirement, witn the ex­

clusion of steels for bcilers, shipbuilding, pressure containers, 

API piping for oil, deep-drawing steels and structural steels 

with special forming requirements. 

Steels commercialized as commercial quality are not to be 

inc1uded even if they have an approximately constant mechanical 

characteristic. Neither should equivalences be made of steets 

ny chemical composition with a mechanical characteristic. 

b) The definition of the products of this work shall be made in 

accordance with the practice and customs of the Brazilian mar:ttet, 

hc1wever, in general, it shodd be com?atible with !;uch otner and 

permit that the tonn<Lges af various products be added together. 

4.2. Controls 

In order "o check the rc::;ults of the survey::;, :he verified tonnages 

shall be contrasted with statistical data which may be more gene!"al 

but can give an idea of the representativity. 

The tonnages are not necessary for the rationalization; none the 

less it ought to l'-e possible to ::;uppose that the distribution curve of 

typ'..:S represents the universe. 
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Another control tnat .:nust be cffcc~ed consh;t:::; in comparing the list::> 

of types of steels derived frc rn surveys amor.g users and producers 

and imports, Any difference shall be cleared up {for instance. a type 

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

imports). 
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