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H. UhmkUhler, ¿ruhr-Conaulting GwftH, 38s»«ldorf,  Federal republic oí' Ge 

1*      Shmonafta 

Tb» development of the sinter pro««»» after World War II.     the great 

advantages offered by hi&h-pereentage» of »inter with regard to the output of 

blast furnecoa.    The préparation and henefieiation of or« a« an important factor 

in in« modern practice of Maui furnace.    Ore t..»ts with vir* to the aptitude of 

sintering and best suited processes.     The mögt essential  factor» for producine 

»inter of good consistency and hiRh porosity,    ¡h«.  tn-alraent of  fi »intieri »inter 

«nd determination of tta quaüty.    Exi<mple given for ascertain in¡<  the best suited 

fuel«  (i.e gasen, cokes, or ouai), and moisture required,     the expected output 

•nd possibility of increasing the output by ad» i x tu re« of lia« or .Jo 1 omit«.,    Remit» 

it auch tosta in a pilot plant with view to »Ínterin* plant».    Determination of the 

project aise to be chosen on the basi» of   sintering qualitie» of a »ingle oru typo 

and of a mixture consintió of various ore typo».      • mmro*>ndations to developing 

count rie« to »tart with small plant» after the pan system which can be extended to 

a certain aise by joining farther machinery units.    Tb<> advaiita&u of »Ínterin* 

•ach pan individually,   thereby avoiding   to a groat extent  a lo»» oí  production. 

The project'» »iie and .limit of output.    ïho Groenawall system a* 

intermediate phase for belt sintering,    ¿he import an co of sintering by belt» for 

countries  intending to increase their pig iron production or to build large plant*. 

Con»ideration from the economical view-point of  wintering plant«? operating after the 

belt system with highest output,    advantages and disadvantage!« of the different 

sintering systems. 
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2.       Introduction 

In the years aitar 'íurl i   Var  II ik- d »veloprcont of the  sinter pro«©»» has 

•ado such rv.pid  .'iridjd in comparison «ith previous times that io the modern 

blest-furnace plani t of todny ail ev«r t..e tforid ati average ©f 40-50$ of tb# ere 

burilen consist;» nf afi^lamoratos woiie fo-»erly the aaxiEWfli rat© was 1O-20?S.     It 

«as not tho fault of tho üiniuriiig procc-m that this development was first a «low 

one;    tho rtvviri   lacren   <  in    li-   bu.-dmp was cruaed by new metellurgleal knowledge 

about ih- r..Juct:.or o*  cro.i,  'rpb-.i.-lly o" rfii^ov,  in the blast i'urnace.    The 

bonofleial r-ffoct of a h!;.h sJ:¡J.<.r re.-!.« f.a cr-ku consuaption and efficiency was ih« 

rt-a-oa for urina »i rm* ir.iui.i ^nitrii *f aq^lo.r» ratos,    Mother factor via  the 

ouonous oxptuHiiïi ->r tap i,*on and RVOJI  indu at ¿-y  throughout the world and the 

necessity fur devoloping ne*- aro donosits.    ïhir in turn resulted in larger 

«Binatiti )& of licaj* or*».* a^peari*^ on LI*s ß,%rk»t with a corresponding mount «f fine 

ores* 

i'Ht ;;r-;•»•*. jueci-ns»-» achieved tn the blí*st-furnace practico could be 

furt^u* v».j-i tho  imrr»rtaf c** of rnductn^ tho si»*' volume in the blast furnace 

rorlised,  because the uso of richer ores resulted in a further saving of colte.    Ovo 

pr^c »alien n-vl «one tratien are therefore necessary, especially where tho 

distrae« j ,v. ..4 producing point  (ora mine) and consuming point  (Mast frota*«) 1« 

«•«•at and thu., involve« high fr«igîit costs.    In the reverse caso» ere concentration 

or ore ladini» rm fco dic4K-»soci with, vheo the ore is aaelted la the isaediate 

neighbourhood of the or» aiia^.    This requires careful Metallurgical and economic 

dullfaoi -tioiu), i-.., any •>rojes« pi*ec«dir.r.    ha blaut furnace calla for capital and 

inoratilo» tìMf v»r*> anuir. 

Vhe quo r,t ion wither m ora la to b*> "prepared" or "agglomerated" has ta bo 

docid»d in the scire tîwt "préparâtloa", that means crushing,  se roen ina, ani 

i-.„io,r.t?-r»e«;   .T :-!  ..-i--,:....*    y   '•• ,vei.?as "csc'oiPentiop" er "liuto»:«* 

should b.. -u-riod „it  at iV Mart-furnace plant.    The concentration by physical 

nwwn only r..«"'uc i-cr-o wh r •     io <.      e.cpoct cost ¿¿vantage* on the ore markots.    Tao 

m»c.sjit\  for sintering th.- lines in tho lunediate neighbourhood of the blast-furnace 

plnni is dm» to tLe lor atrongth oi   the materici.    Sinter is sot an article for 
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3.      3ol»«tion"of the ort« 

ïhe  ehoiee  of   the.   sirìtorlng procos»  is doi.-rminod  I,v     h,-  clhtuiccl   und 

minerclORical eoBH.ositien or th« oro», a* h.'matti««  (I>,.,0.)  hm>  poorer sintering 

properties than Magnetite« (Fo^).    ..« a result   ai' th/rum-«,.»-   lattic   «iructure 

the first-mentioned ore  typ«.* only ytold a »inl.-r ,»i  low «tr.^tH,  hoeou*.. tho 

formation of fayallta   (2 FcC.UO¿) «mi of heden Smalto  (UaO.rvo.j nit),) wh*>n adding 

tlw Is Impeded,    Por oro« of thin type, which   in»    o b.   sini.roii without »ny 

admixture of magiu-tite or.-M,  the aptUuric  lor  sint   iiiif. HUM   i »  h.- di i o min» il b> 

«Ínterin   tests.     If th.-  result» aro  poor,   il   will   j.- ìvlt.-r   lo  piloti*,  iho oro« 

M as to Bake them suitable i'or lht-  blast   fumaci-.     ?ur.-  h.-muUt«. concentrato« con 

only be »inter od,   if so-callod .»green pelleta" aro product«! with  th.« addition of 

binder* and then burnt on the «interine bo H or in Kiln»,     ihe wltaiiiUty oí on 

©ro for the sintering procos« rau*t be detorminod in u pilot plant or in  tho big 

laboratorio« of the firm« constructing sint.T plant«.    {)tht»r «ponkors on tho subject 

of "sintering" will doscrioo  the  importance of  «>ieh inv.«tÌKa( ìOII.H in  th.>lr papers. 

4.     üet«im»ieal as^ct* 

Sintering  i« by no moons a simpl - process oí combust ion,  hut   » complicated 

ebtaical process which depends upon a number of factor«,     ihre,,   componont« oí   tho 

food must  always bo in balance   to achiovi    i «ond  niut.T «julity.     Tho««?  tiro;    or«, 

fuel and water,     tf the«* material« aro property con: rolled,  n uniform rat*- of 

ignition and a high efficiency will l>f  assured,    rho spo«.d with which tho riamo 

front «urge« through the  sinter cakr  1* tho crltorio» of th».-  sinttrin« proci-««. 

Snen this apeod is «low on account  of  th»   composition oí   th»* mix  and   It« density, 

»ffieieney deer«, »sea.    '"'hen the  »pocd  is increaso.l  t>. yon«»  au -»ptimum valu»,   ti» 

quality of the sinter dot«rforato« and tho circulating load  inerens« *,     Fuel and 

water addition«, which aro predetermine-i ¡>.y  t••«!>..   aru kept  constant and nro only 

alt«rod whan there occur changes  in tho qual i ij  or mointur.-  ol   thi« oro.     l'ho only 

variable   la  the  «pood with which  the  flamo  iront  pu.s«»!* through   th.:  f n>d   till   th»> 

waniwua waste-ga» lamper&turc ha« bt>«n roacho-d which marks   th*; end of  th*» wintering 

and thus th© sintering timo  (¿1«. 1). 

In isodern sinter practico  tho who lo  «intorin¿   ^roco.ss   is automat leni ly 

controlled by the maximum temperature  of  the wa«to gasos. * 
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; h "IX Close-ly To make  this pcssiU-,   th.   characteristic*  oí 

controiltd : 

(a)     The noi „turo  oi   tar-  ~dx ;:uiy only vary within  narrow Unit«. 

<b)    ;. constant   or,   si*,   eompc.it io-, nu«.-   {...-  ,Jnsur:<d by screening 

(c)    A uniform composition oí   the   i.,fe<i ~ast  !,.- ¿paraim-ed. 

It   is advisable  to *«  th, nat.rial  by or.  Wddin,  to   ^ooth out  the aon-uniformity 

in the composition oí' the  rim-oí--ni tic  o-,-. 

Ih.   importano of keeping the.c, ¿-uct0„ contant ha9  induce aaoy ^rt* U thi» 

fi.M to   investi^,, the   off.«  oí   the  yhy.ler.l  property,  oí  the  íe.d OH th* 

permeability of  the .toter bed to  tho  air llow.     .ai  litigator, have confiad 

itali ih« moisture of the mix ha8 the  gr*».,.«   infiuenoe o» pomeability.     Ihi. i. due 

U tho fact that the water content   causes a film formation both « the ore and the 

M*i, which, a. a tornili  of «urface tension,  Uad. to th« fornati« of «.all ball, in 

ih« rotatif drum.    The volume i.  iaer«a..d and xh. sir f#t. ft ftw pa<(86Sef    îbo fflix 

1. Md« mor, permeable «nd combustion take. pi«. fit a fast« ^mû,     iensAft reMaJ,eh 

worker, haru  investigate! th.* rninur.u,   *. « ..iigaiw» tu.   rcur.tior.miip betw««n fue r»*lstaaee to the air flow a^ 
th« water content   (Fig.   J). 

They have f-umd that  th.,  influence oí   th, wat,, contât  i« neater with a fine- 

trains aerial  than with a cer^-gmim-d on...    .11 or,,  ,nd   -von their r4rioy, 

fraction. have,  M ha. been ConIWd by ririu.h investor.,  an ootimum molturo 

•«•t«ttt.  which should,   if powiU,,   not be undercut or oxeeedeei   (Fig.   3). 

TM.  taportant discovery ha, l,d to th, installation of .pocial rotati* «run. 

brtcre the nix  i. fed ou  to th.- .Ínterin.  belt,   »o  ua to increa.,  th* effect of tho 

hall  formation.     1« «any «aar.   ih. copulation  i. ai.o a..|,t.d bv the u.. of liae  In 
which case ita,  hydrate  U *in< foriae,î#    fhô lñr^r vohx^ ^^ ^ ^ ^^ 

oí   the mix «.t  be maintained ait,r thi. ha, been led to th, grate.    Therefore, tbe 

drop  bet woo»  iVvd  hopper  find -rat..   -V-1I '•••••• •-,.•,1 •  •  i.,* ..    ,„     • *., -       i.J   t  i i-' 1-1,t a*    possible,    ioo high a 
drop  can cause  the  bolls  to  -1 i «in*-.,»»- •»        ,1 -.1 , il51"'vi?r"'      uv   thua '«duce tho permeability to the air 
flow by   TO .'-. 

r%*       ^ootrol  oi   the sinter ouclitv 

1  luv*  only ouuiaod  tho..  poin» which aro n,ost   important  for the preparation 

"   ,h'   -;1*;     th"   U:u"r •p-,vkt,r" wiiJ   ^  «-»"^r detail, on this  .abject.    However, 
!   ^ïU   Ukt    U   *">  ~ if'W wort,Ä ilbojl   tht   traînent   of the finished sinter,     to many 

etimi,   i-.r   t,Svin.    ir,-   qu:.lit>   M   sini,r   haVli   b(Jen  dfc,Velop0<jf   wMch ^^^ Ci '.¡i.t ri 
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u9 to eoqpnre   „inter .uuliUes.     ,h.   .„.nur t,.t.   -a,  tu»W,r t,.i.   Iind nl.«  tho 

•Uve  t*.t   .howiuc th,  ,.,.  ..iistribution    í Uno»,   ar„  aU unvA  to formino th. 

quality.     Ih.ro   i«  a,  y,,  „o   $M.rn;.ticnr.Uv  .iccept.-n   st«ndar.l val«,.,   l'or  ih,   „intnr. 

« tactor desini..; ta- ,int,r „r-n^th i, th.- ¡-rent,:,, „i l(1,J |„ thl. nU. 

If it i. toc lev. a lriaLl. ^lat.-r r.sul.s. ton hi h -, ^ro,nl,,n on th,.oth,r hand 

eau.,.  el&ggin,  on th,  gruí- .     lh.    Mh co,toni  o;   t.,    iu.l.  which  .hou Id  be  a«  low 
es possible,   is  incorporai».•'"!   in*«   • ^ i  «in-«   ,.  .,,-i  -   J *I • iIK0     "    hini«-i    i!,a r-tlac.'!»  tJu   iron content.    Within 

certain limit*,   however,   th.- iucl   incr ^c tiu   s^n, t„.     i^h-.sh ru.-l  should, 

therefore,  not  b* used.    On tho b».l. M   lhl. llx. j 0.,r]>0Il çontt.nt.   10w-rol.tiU coal 

and lor-twperaxuw eofc- fro?, limit« a*v  .^ival-m   to  hi8h-t,nperature cok«.    Th« 

more finely »round th* fuol,  th,  lower th-  fuel consmmtion.     iho optimum »l*o  i. 
1*3  ES3. § 

Ih« finished .inter is,  even  if c naxiamm strani,th ha» been obtained,  «ii 

extremely brittle material,  which must  be transports  t* tho blast furnace with great 

care.    This brittle!».», ptrticrtnrly in hot condition,   implies that th« .inter can 

only be cooled by air.     ¿uonehin* with wr.t-r musi in .u,v  caso 1„-  rivoidud,  a« thi. 

would lead to a complete di.intégrât loi. u..d i-.,uk.- iun »J   the sint.i»iw> pro«»...    In 

plant practice   circular coolers or,   wher.   local•oiCiUnn» pi init   »heir application, 

pan conveyor» heve rendenti ¿ood  service- u» air   :o..H-r».    Rocau»- ol   th»-  low .trennth 

of the »inter,  the shortest  transport route and a» littl    handling as possible should 

be chocen.    Thor* tho  sinter cannot  b>; handle«! with th« ro'iulrud  ear.-,   it  will bu 

advisable to sieve it again e.% the top oí the blast fumo** bffor..  it i. charged  into 

the furnace,  r»o that the pe mo ability ci  th« burden  UJ  th», blast will not b« redueed 

by the fines. 
6*      ^termination of the sinter strength of on ore gr-ui«.  on a tost pan 

I should like to  illustrât.- thi-  important pr-reuui.ite* for a Rood preparation 

of the mix described by Me before,   by way of an example  for ti. •  .inturins aptitud» of 

a .ingle ore  prude,  a  .Swedish or»:     30  at, to   «how how  th*-  fuel rat».-,   the optimum 

moisture content  und the-  sinter output  can b- ;>r-:-diet.-<¡  fro¡:¡ th«-  result, of the 

preliminary tust s. 

For the test a Swedish ore concentrate with an iron contint of í>4.4¿ was available. 

The very fine-grained ore with a high proportion of  lin*s of about   JQ-A minus 0.2 mn can 

according  to Fife s,  4a and 4b be readily wintered with ttv-   low fuwl  rate- of  '!0> C,   but 

the  sintering tino  is such that th*.- output would b,   too  lo*. 
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The increase of the fuel rato to 4/S C resulted in a decrease» of the sintering 

time «id an inerme of the output,    A further increase to  $* C gave oren bettor ral««., 

but the sintering timo became longer und the output declined because of s high 

•lagging rato.    The moisture contât of   .he mix determined at the sane tine va« 

roughly 6*.   Moi.ture contenta below this fi8ure resulted in inadequate m*&l*Um. 

Above this figure the excessive moisture caused a disintegration of the fin« bull,, 

At an addition of 4/S C and 8* H,0 the determined optimum sinter output of 16 t/ra2 

suction areu every 24 hours  is not very high.    This is due tn the h to h t «n^y| „f 

&LSX*.    The .Ínterin« time was 22 minutes, as is show« by Fi«.  3.    The unsatisfactory 

output «an, however, be improved by «Win* burnt lime or dolomite to the mix,  so as to 

increate the permeability to the air flow.    The addition of A% CaO decreased the 

sintering time to 10 minutos  (,fjgb6>. 

The tarature in the mix rises faster, th» waste gas volume increase and th* 

power requirements for the suction draft become lower as a result of the loosening soused 

by the addition of lime.    Tue better permeability accelerated the  sintering process, 

and the production of finished sinter lneroasod to 38.4 t/m* in 24 hours.    By the 

addition of dolomite  iV^J)^ toaren*, to 26.7 t/rrT in 24 hour, was obtained, 

because the hydration is lower with dolomite than with lime.    All output figures are 

based on the  ;e.t pan,  so that, as is known fron experience, for large-seal, 

production a diùuetion of 10 - \* nuat be modo.    This example .«all .err. M an 

illustration of how the sintoring characteristics of an ore are determined by t..t. 

with a view to nvoi.iin- miscalculations in production. 

The« tests also furnish the basic cat« for the con.tru.tion of new plant, a. 

the  sint,r output of a full-nenle producine plant M in this way be detained for 

a specific ore.    However,  if a plant  i«  to  bo eenstmcted for ores of differ.** 

physical properties,  it must be designed in such a way a. to meet all operation* 

retirement«.    TM.  innli,. r  l.r, ,,      of artimoni and a mnsiraun fan power. 

»avies and Mitchell give the following ^ta iwd nini«» values for the planning. 
Suction ->M   •»,>    ;„„u A. 

*w-^v inches water gauge 

Total air consumption i \  üOO-,,«* O'** *., *•+     *   * ,. . r ! >,uuu-ix,,Uivw cu,ft. per ton of feed 

Flame front speed A ->= , .-,-, . _* 1 v).j->-i.)0  inches per min, 
Büd  hüi"ht 10-17 inches 
Circulating  load %t5 ; of  fi ^ 

I 
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ïhis  tabic  indicates that  the suction of  the fun is dotenaine,! by  the oro    with 

the highest degree of fineness and that the rmkv of adj. «vraent  is extremely wide. 

íhe power wquiremont« for the tan airy determined by the properties or   the ore.    A 

peor aptitude for »interina may therefore caus« tv progressive rise or  the costs, which 

will  bo all the  steeper the  smaller the plant  in planned.     The   influence oJ'  th.. 

conversion co «tu on  the   total  «Ínterin« cost» as a function ,,f t ho  bolt  length hau 

bee» determined by VOICE for the conditions prevailing at  ^ploby-Ki-odlnghan, 

according to this diuRram plant» with a «nail ..rato aro» or n short bolt length 

hwre higher «out.« than biggor plant» »horo tho conversion cost« «how a lulling trend, 

KM especially a» a result of the lower power requirement*. 

7.      Section of the «interi^ sYP*Tr I 

Thi« relationship I* of importano for the plannln« ot a now plant-,    TI*, well- 

known fact that tho specific cost« in industrial plants will only doereas« at high 

output« alno applies to sintering plants.    But thu discovory that th.   ©osi» of a 

plant depend upon th*.. siso of a machine, in thi» «rue the fan, makes it worth 

considering whether thi« unit «hould with smuller plant« not bo divided up into u 

«umber of »ingle unit«.    You aro Koing to hoar d tails about this point  in th*.. 

following paper».    In this symposium it appears important t., no to think of the«« 

countries which havo no iron industry of thoir own and want to start with a »Ínterin* 
plant of «moll capacity. 

1 would recommend to build units which can systematically U> extonded  in 

accordance with the «inter »eods without any interference with the production.    In 

thi» «as« pan plant« ought to bo chosen the nuuber and siso or which can then be 

adopted to the desired pig-iron production.    Each pun would noe,! u fan for generatiti 

the  suction,    or two pons couid be served by one fan.    They forti a unit.    Tho  sise of 

the pan« eon bo fixed in acordwwe    with the prevailing conditions. With the pan system« 

that  are known today in  tho world,  th«.   areonawr.lt pan  systeu or the ¿Swedish ¿.I.B. 

system, which is built by a German finn under a licence,   it  i» possible to  install 

pan« in »iso» of between   5 and 30 m2.    By installing several  such units with the 

neeorsary grate surface   it vili theoretically bo possible to achieve any desired 
output. 
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Practice has, however,  shown that for reasons connected with the mechanical iMe 

of the process there  is an output litr.it to th<   pan process.    According to the 

experience gained with pan plants all over the world thin limit is of the orti©* of 

1500 • 1800 ton» por day on the annua average«    TI»»« aro miatimua outputs.    On tho 

whole not noro than 12(K> tons por day aro attained on tho annual average, «specially 

with plants working after tho Swedish »ysten.    For plants with a «interini surface, 

which eon r, ist s for example of 12 pan», oaoh of  1 m2,  an efficiency of 

h X IOC C "        Cyclo tino        " *"* result», 

or, a» the cycle timo fron output to output consists of standing tira*. + changing tin», 
«f 

Standing itliflo 
x 100 Standing time + «hanging time 

At 20 binutos standing UBI« and 1.5 n imi to* ehangins time au efficiency of 

K ££. x 100 = 9>/i 20 + 1.5      - '"-   result». 

It can bo »eon from this example that tho efficiency of the plani i« toe high. 

A margin of % will not bo sufficient to compensato other disturban««». With this 

plant wiih a pan typ« of 5 m2 and 12 pons, equal to 60 m2 grate surface, and a 

specific output of 20 t/m IUM! day, the output of 1200 t/day would bo too high. In 

this caso a smalifr number of pans with a larger grate surface ought to be chosen) 

but the sintering proportion of the ora are determining for tho correct rating. 

The great advantage o* the pan sinter lie» in tho metallurgical field} for each 

sintering cyrle is an individual one, which moan« that it is only typical for tho 

mix resting on the grate. By observing the rise of tho vaate-ga» temperature till it 

has reached its maximum, tho end of the »Ínterin« «an clearly be discerned. Any 

irregularity of the mix, which is due to difference, in grain siso, moisture or fuel, 

can be compensated by varying the sinter««* tine accordingly. It has however baen 

observed, and this is a disadvantage, that, when an individual pan with a poor mix 

has a long «interine- time, the rhythm of tho pan chango- i* disturbed, so that the 

working cycle as o whole is always determined by the pan with the longest sintering 

time. The size of the pans should therefore bo so el»sen as to include a sufficient 

reservo in the changing tim,,, mo  that a smooth operation will be assured. Ä plant 

with h  - s pan* .-Jul an output of up to 1000 tons of winter per day appears to be th* 

mus. economic urit for a plani workinn. alter the Swedish system. 
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lith tho much bigfier pans working af^er the Preouawalt  system higher output» 

can be achieved,  as the grate  surface  is,  ns a rule, at least 2ï a2,     It will 

however not be advisable  to  install moro than 6 pans,    i ho disadvantage with this 

plant 1« that the rizo of   the pan innV's  it neco  anry to   imitali   two  miction station* 

and that tho sintering   cannot always be   uiiforn throughout  tin.' whole grille arra. 

For this reason it will be more difficult to control the  sinter In«  time  lor people 

who are not so  skilled,    T'ith the  increasing siae of  the pons the  sintering process 

becomes more difficult,    t'ho difference  in the suction in the eise of  J suction 

stotions may adversely affect the sinter quality as the cnncnirtcal  surface 

•totering becomes irregulax. 

1» highly industrialised oountvi» s whore people have had tuchnieil training for 

generations the bolt system is today proferrod uni» ss tho ore ¡4 nu st be pelle tired on » 

account of their specif J; properties.    It is true that also a belt syrien will of tor 

a certain period of running-in yield good results.    Hui with l»> • pun process  it 

will always bo  simpler to make a completely untrained crew fowlliar with a now 

iMtlsM proco «s.    Vit h a Swedish pon a miscarried sintering process means a loss of 

2-3 ton» of material.    !7h«m tho required »interim? ter.ipor.itur*.>  rs not ohsorvud with 

• belt plant the loss of production will bo ton times us hLrfh.     Via*. 9 r.ud 10 slow a 

pan plant working after the Swedish system. 

Tfcay »how th« furnace buy of the plant.    Fi«    11 illustrate», the sintering 

provea» on a 12 m   pon. 

Both with thö pan and the belt system the ouput per area depends solely upon tho 

ore nix.    It can be the »amo with or without the addition of limo or dolomita.    Th« 

»aaller the plant, the bettor the par process and thu higher the required »into* 

production, the iao?3 advantageous the belt systems. 

8.      Conclusion nrd sunuarv 

à mo lern blast-furnace plant ejnsists,  irrespective of  Us  size,  of two 

division»,  if the furnace  is worked on modem Metallurgical principles.    One division 

is the burden preparation wi *h «r.wlinR and  siuti rin?, plant,  while the  furnace 

operation proper with Its pertinent machinery forms the main part.    The bur en 

preparation is  again divided into on ore  crushing rind  screening plant  and -i 

sintering plant.     The  ore grading plant  crai be  erected o:i   the m ino,   heciuts«   it must 

not necessarily be at the site of   the  blast-furnace pli.nt.    The   nini* ring plant,  un 

the other han«-:,  must be  erected in the   immediate neighbourhood of   the  blast  furnace. 

This question of sit^   is important. 
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The  size ol   r. blast furnace  depends upon thu planned production.     The ultimate 

expansion oí  the blast-furnace plant must be taken into consideration, which means 

that one  starts with one or two blast furnaces and adds further furnaces later on. 

The construction of a sintering plant should be started on similar lines,  so that 

larger sinter quantities will beeuue available when the pig-iron production is 

increased.    This moons that the futuro development must be taken into account for 

the sintering plant,    When a sintering plant is planned,  the ultimat© sise of the 

buildings, belts and bins must already be fixed, because the cost of extending the»» 

facilities at a later stage would be wich higher,    TMs eoneems the preparation of 
tho mix. 

Pan plants can be exl Midod step by step,   as the extension can trjee plact without 

interruption of the production, when tho plant lias the necessary capacity for the 

preparation of the mix.    Belt plants,  on tho other hend, must be shut down for a 

longer period of ti;.ie to be able to lengthen the bolt,    ïhia i» a disadvantage.    If 

a new belt was erected instead of the extension, there would be no interruption of the 

production, but tho output will be doubled. 

A pan plant can be oxtonded gradually, and it offors th- possibility of 

individual iintering, which is advantageous for the sinter quality.    But the advantage 

oí   a pan plant only exists up to an annual production of 300,000 tons.     ,/hen the 

desired sinter output  is higher,  Hinterin» practice all over tho world has shown 

that the belt process  is superior ;>oth in terms of output and costs, 

Tho costs for a new pir.nt depend upon its  sise and location.    Yhey are 

independent of the system chosen.    The eupital costs, related to the annuel tun of 

sinter produced,  are higher with small plants than with big ones.    According to 

cost calculation« of fermai, sinterin« plants the capital cost, for small plants amount 

to lj - i» us-:, per ton of agklonernto produced per year.    7ith largor planta this 

amount decreases to 11.5 - 1¿,5 US-3.    The high investment cost, require a high 

capital service,  which is the main cost factor in the Conversion costs.    In Germany 

it  amounts to J»;', while Z)    aro accounted tor by tho maintenance costs of the plant, 

2& by energy costs and 1%Í by personnel costs.    The general overhead costs have been 

disregarded because of the different structure of the various iron and steelworks. 
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ïhia figuri»  shall only servo an  an  indication.     T  t|o ant w;*-nt  to 

«peak for or age in si n  «ptciiie «Intorin*.  .*ysu-r.i no    in  *,>t  iorth ¡Ul 

advantage« and dtwadvaata^*.     Ii. -ho following pvpurs  ;iy id<, * vili b.« 

dealt with in ^rcat^r detail. 

It ha« been say taak to give* m.  introduci ion  into thw pritblu» awt to 

outline the gréa» inportftwiö of steter for tii© Modor» blaot-fitifuiee 
practice. 

4 



STEEL SEJP.1963/ 
Technical Paper/A.7 
pup, o  12 

,:  g f o  r e P C e. » 

l.      TT. Berle« and B.^. Mitchell 

International Klagral. Br« »«Imi .fonara« .mutHMte (lf'5l) 

2«      W» Luykun ond L.  tir albur 

Ea^rt at Kai«er Vllhel» latitat». Volume 13/1931 

3. 1*V. Voi«©» J»H. Brook«, tí. Bovio», B. a äobertae& 

IWf.i ?fon «ffî4 ?H4t fo»** »et«»»«* 1951 
4. fi« Kill in,, The»!». Clausthal  <l-;54) 

5. 1, Luykon,  "VorWrwitmife de« th>«hof«naiSIl»r»" 

(Treoaratitm of tho Bla«t*.furnaea Burden"). Manual 



i 

Technical  Papor A.7 

É 





•• 

snr.1963 
Technical Paper/A.7 

0 9     fi     m     a    H    a     si     M    4$ 
MR* fhm Ipiäm-Mk, 

r*§ml\   &*****>****>nùrwàr Mtofmé. 
"iW^^^   WF ^n^H^Wiw 

I tm- 
pmrm 

l^mmmÊmmm^ 





,'îTm SB3P.1Ç63 
Technical Faper/iU? 

9   i iM li m * % n n 

NÉÉr Q^ÊêéUÊÊ *»*• 

^r nmimmfKw w § 
VNNtttÊQ rWtnißt 

AftWwHfét 

mm* 
cmsmnm 

i 





STEIL SW.19Ó3 
*wlMiiaa Paper/A.7 

Mftwrtmf if 





STEEL SYMP.1963 
Technical ?arxa?/A*7 

é ¡'y-,   i TT 
t i »   \   i i s s $ 

Smrmt TmkwHh Smétti CmcmirthC 





Technical ìa--ar/.'^7 

H 
• 

ÊÊ 

0 

j^£v[ 
a 

^•*i Y/ 

4 

• 5« ... '* * 

S   $   ?   ê 
.  %M HC 

\ffiùkn mtéfidCmimà   Act**»!**»* 

J. 





STEIL SB*. 1963 
Technical Fanar/JU7 

I 

Ì mât *%C 

9   '* ' I************** 

¡%m $ \***^**é^,**+6mWmtm*SmHm 
AttertñffMhf    Icmsutrm í 





STEEL S»fr.l963 
Technical Pe.per/A.7 

Î 
Ì 

Ì 
4 
I 

['J_,,'.   I       I       I       I       | 
ÄtflWjf 4Hr Mil -J- 

•Ww^^^ ^rf9&tlß rnNMMV 

i >ww. f 





SX». 1963 
Technical Pip«/JU7 

liée * W9HW W»nHM 
SmhrmftoM.m MitHtht 

fyr, f ¡¿My«»» êmatoto, m&SÊtMm* mé $*ttm   I   m- 



» 
if 



STia SO*. 1963 
Technical Panar/A.7 

Tkhifit 
i 

SpKJfitf Cjßeimv 

Sbw*imfiï/!f6r/m*J 





STEEL SYMP. ISJSa 
Techntcil Paper A. 7 

n*. 9 

S» ÍUnt «soordin* to tht 

§v*éâ«fe 8y»t«a 



a 

< 

i 

I 



•TMP. IMS 
Itetele«! üfw/á.1 

11 

i 

M0« tv 





37SZI SÏI. ?£.•; 

m 9Mjfm&m 

im      $      9     0 
m ¿MME 

M »MM 

¿jpwv if 

I 

Atm-cwmm 



• 




