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G» Brande« and L. il. Choudhary« 
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m %mi 

Due to larger integrated ir m and steel installation« mid. the positiv. 

infittane« of sinter on blast furnace operation» high capacity sinter plani« ar# 

d«llrable»        Continuous sinter machines of strand type nr«- prefera! le«        To 

meet the requirements of increased production, the sist« of sinter machine ha» !«#ft 

•ni&rged progressively up to ovur  >Q sq.n« trow ?? sq.«, which was standard si«» 

hitherto.        Sinter machines hare helped to reducr> investment costs.        Ancilliary 

equipment such as mixing units»  sintrr coolers, etc. havt    een designed to suit t»« 

higher capacities.        Automation of large plants helps to avoid «rrors and maintain 

constant quality of production with cheaper operating costs»       Sintering test« or« 

very important and should forti the first step in planning new plants.       Siting and 

stabil i ting of the finished sinter as w«ll as continuous ^utility  control arc essential 

to satisfactory sintering to achieve ©eanoeiie blast furnace operation* 
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STüL ST. 2».1963/ 
Technical  Papcr/A.10 
page 2 

IMTaCPOCTIO» 

14 is n» nore « lew generally recognised thai under normal condition, 

integrated steel plant, of large capacities both in respect to investment and 

operation costs are more economical.       The increased nutter of Ua»t furnace 

installation» with hearth diameters of 9 - U meters i. one indication.     Not long 

ago .ueh sises would have been considered ta !>• ^realisable.       Pig. 1 •»ows how 

the eat. (1) p-r to» of ingot rt»l are decrease with increasing capacity of the 

plant.      in »any countries now engaged in building tip their heavy industry, to» 

eaaaple India,  integrated steel plori» of capacities of 1 ail. ton per yea* and «aore 

have been or are being ir »tailed. 
anali iron or steel plants, however, have their own case.       Other fat*«» «* * 

a. national amor*, welfare considerations, transport condition., raw mariai «on- 

ditioas any Justify the installation of a plant of eocipnratively «aller eapaaity. 

Again opting the exaoplo of India, installation of aany 100,000 ton. per nam» 

pig Iran plants and 3^ ton. per aura -P«»iai •*••* »*«•• ^^ <*•* *• 

continent is being considered and planned, 
1.     «—t^.* ^ «inte> Outnut ai^ 1^*»»"«« of Sinter on Iftftft furnac,., 

vAjeratioa 
The eoneontration of very lare« eapneities at one plaae ha» rewlted In 

increased »i»«» of plants for ore preparation and handlinff.       Sinter plant« »*« 

een especially affected by this development, ««ore because the percentage of .inter 

in the -last furnace 'urden has i-aen on the increase (tabi. 1} (2) during tkc p*»t 

few yen»» and today in many plants ICC jf »inter burden it »•*. 

Sintering wa» initially adopted to agglomerate, for charging into toe bla** 

furnace notorial, such a. flue dust, mill «»ale, etc., feraing o recirculating 

load in an iron end steel plant.        Small amount, of fin. ores were al.o «tiliaad. 

,:.H. Dnstur, K.D. Lall«**,  f. vont * ^fc^gg* ffi^S? floats 
Symposium on Iron and Steel  taking,  Jamshedpur ^n.a>h F^. MM, VT.      <">•*» 
wS estimated under Indian condition, and inelttde freight and .»to» duty a. 
well a» costs for ore  and limestone mines and the township. 

Statistisches •Junde.aut. Augnateli. Dusseldorf.       Fi son- lind Stahlrtatiatik, 
Statistische Vierteljahreshefto. 

(1) 

(2) 
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With the greater der.cad for irci, ores due to the rise  in pig iron production  U') 

(Pig.   2)  the amounts of fine» contained in the ores  supplied ta the  steel plant* 

have  increased.       At the some time,  more attention  is beinn paid to physical 

burdening necessitating crushing and sizing of limp ares at the works which give» 

rise to additional amounts of fines.        Again it is very often necessary to 

beneficiate the ores where the concentrâtes are obtained as fines.      These factors 

; and the positive influence of sinter on th*. ' Inst furnace operation have contributed 

i to tho enormous rise in the world sinter production as shown in Pig.  2. 

I Numerous exonples are already known of the positive  influence of sinter on 

A blMTe furnace operation.      use of sinter contributi s  te  increasing output and 

h decreasing coke consumption.       Results (I) obtained in some of the blast furnaces 

are reproduced in Fig.  3. 

The use of sinter in the blast furnace can be modi« nore effective by charging 

si sed «inter.       Fig» 4 illustrates the results (4) obtained in on Australian '»Inst 

furnace.      The s i sed sinter was produced there    y stabilizing.       By the us«  of 

screened sinter of narrow size range similar good results havf ' »en obtained  in the 

blftat furnaces at Appioby-Frodinghara.  (5) 

It could be inferred generally frota the above  example  that  sinter plant»* ore 

a cooperatively cheaper aeons for increasing pig iron production considering that 

the investment costs (6) for a blast furnace plant anount to about ttd ¿(X,— per 

y«ar ton pig iron capacity as compared to only Bri 4ü, — per ywiur tan pig iron for 

•inter plants.       This is especially applicable to plants using at present no or 

rwy little sinter. 

(2)    Statistisches Bund o sont.     Außenstelle Dusseldorf.    Liai-n- und otaMstotititik. 
Statistische Vierteljahreshefte. 

O)    H.  iendeborn The Importance of the Sintering priesa in the Production -jf Pi« 
Iron, reprint f'rora '¡•total ige se 11 sehaft Ruvitw of -¿hu activities»   Nb. 1 1959 

(4) K.J. Figgis. P.E. Charke, Blast Furnace practice in Australia.  Blast Furnace 
and Steel Plant,  11¿0, December 1962. 

(5) N.D. lioedonald, The Effect of Screened Sinter onPuraace Productivity,   a*uur«al 
of the Irjn and Steel Institute, preprint'\tj  1^61 

(6) Priedrick LUth, Planung und Bau von Hüttenwerken»   zviite nt-u ear' «*it«t«- 
Auflage, Springer-Verlag, Ber 1 ln/G3tt Ingen/Ile ide It QT% (lWt; 

ñ 
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2. Size of Sinter   .achine 

Sintering is carried  out on a grate   vhich can be stationary in the form of a 

pan or of the continuous strand type according t¿ the Dwight-Ll yd system (Pig« 5). 

In recent years continuous strand type  sinter plants have been generally recognised 

as nor e suitable f^r larger capacities say for example fron \L\. tons per day upwards. 

only continuous type sinter nachines have ';wn able to successfully meet the challenge 

of the deaßnd fur high capacity. 

For fulfilling tht  requirement of large capacities due to the factors   described 

above,    ig sinter machine« were developed and put into operation,        'Therein until 

194$ sinter machine having on effective sinter or suction area of 75 tí¿ vas considérée 

to be a normal standard size, a sinter machine with a miction area of 3OC sq.n. is 

now available«       Fig. 6 illustrates the development in the site of sinter machines. 

The largest sinter machine (7)  in the world,  already in operation siate I960, has * 

suction area of about 225 a¿.       As shown in Fig. 6. for constructing bigger sinter 

machines the width of the pallet was increased over many years step by step from 1 a 

to 4 n« 

¥ith the design of large sinter machines riany technical details were improved. 

To quote a few examples,  thu drive of the '-.achine was simplified (Fig« 7). the pallet 

seal between the novias pallets and stationary wind bone« (Fig. 8) was nude »oro 

effective and a pivoted discharge end was designed to automatically telle up the 

expansion in the chain of pallets due tv. heat (Fig. 9) etc.. 

fig. 10 shows how.    esldes the inpr-îvenent in engineering, the design of larger 

•inter Bachine» has he 1 peti to reduce the relative investment osts.     the curve in thi« 

figure nahe» easier the decision whether the required output of sinter should be »et 

by the installation of a single or a number of sinter machine».        In this reipeet the 

following factors hr.ve to    e taken into consideration: 

1»      Investment costs 

...     Stages   jf construction of the works 

1.      KK'Aì' ility in the product 

*..      existing facilities 

1,       Sy-'.cr<   -.vaila' le 

i i '      J m«'» ;ui(t L„u„blin start sintering   .¡achine at Aliquiopq.      Blast Furnace and 
st.-. i  riait,   _5'ï--;60,     arch 1961 
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3.      Aacilliary ¿quip-.ieat 

To cope with the hifch material  t.'ir >u#hput required    y hi,,h winter outputs, 

oncilliary equipment t-j the sinter machine h;ut  ta 'e  redesigned. For e.vu-mle  on n 

Sinter machine with  a  suction area of ¿...5 n.i as  alr*-nd.>   in  operation  in l'KÀ,   i«t>s- 

0000 ton» sinter per day can-e produced depeudia; • >a  the physical  and chemicul 

characteristics of the ores to bo  sintered.        Such rn n-nount ,1' production requires 

intensive mixing, wetting and rerolliat of a out 1    tor.» of rr.v Materials per Minute, 

Ta© mixing units such as drums, discs «te, liare    een design*.-«! to meet such large 
capacities (Pig,  11, Pig. 12), 

Plant trials (8) in various works shewed that   y charging »yif fluxing sinter 

into the blast furnace,  additional advantages ia its opemtii a can    i  achi»v*fd. 

Ill such eases the   mrdea coartata  often of lc:i,» sinter.        This developtaeat hag 

transferred the responsibility of correct ;,lending of various materials for the 

hurdan to the sinter plant, which necessitates accurate discharge of various maturi als 

from the row material ' ins or at least correct proportion of flux to the or« to koep 

the oáaie acid ratio constant and within the required  limits.        this requirement  is 

not by the installation of constant weight feeders (Pig. 13}  undtr the »ina. 

In order to reduce operating costs and to simplify handling th« slater is 

conveyed by Lelts to the blast furnace bins or in modem works oven to the top of  the 

^laat furnaces. To  achieve this e juling (9)   of  sinter had to U- developed and  is 

now eoaaidered necessary to the nodern sinter plants.        Cooling of siater on coolers 

la affected by drawing or forcing air through a oed of  siater.       î i meet the various 

local conditions regarding layout of th© plant ihre« different designs  if cooler 

hate been developed.        These arel 

Straight cooler (Pig. 14) 
Circular ooolor (Pig. 15) 
Cellular cooler    (Pig. 16} 

All the three types are »uilt as suction or forced draught coolers,        in on© 

special ease a stationary cooler (10) was   .uilt or. tho principio of ti.« cellular 

cooler.        On the coolor the sinter is'cooled to such ivi extent that it can ne convey«! 

on normal Lelt conveyors. 

(8) J.S. iC i'ahan,  Experience with  Sfelf flüxirnc siater  at the  Steel C>.  of Canada.   Ltd. 
Blast Furnace and Steel Plant,   173-375, <;97—»'¿o   ( 195<i> 

(9) G.Brandes and K.   .tnde^ora,   Sinter Co lin^ - an    ia^ortaat part  of the uudern 
sinter plant, Reprint f;tahl und'Eisen,  f>93-í/;"  f 1957) 

(10) New Sinter Cooler ia Operation,   --last Puma* e ;uid  .'.teel  Pif,..t,   1,;,   (ioauary  1%Î ) 
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7ith the increasing quantity of sinter in the burden more attention ha« to be 

paid to the quality of sinter produced.       ¡ieducibility,   size and physical strength 

are the main factors for determining generally the  sinter quality.       Unfortunately, 

until now,  no standards for sinter quality are existing.      In most plants quality is 

judged by physical strength only, for which again the methods and evaluation of 

tests vary from place to place.      Continuous sampling equipment for testing sinter in 

large plants has been already designed and should be included in such plants«       In 

connexion with the quality of  sinter,  siting und sta' ili zing is cf particular  irapor- 

tunce.      By prcper crushing and stabilizing,  sinter of  -pod strength and in narrow 

size range is produced.        Stabilising is based on the principle that the breakage 

of sinter pieces is reduced considerably with progressive stressing and one method 

consists uf rumbling coaled sinter in a dru« followed by screening. 

The desire for a clean plant and clean working areas has led to the introduction 

of electro-filters as dedustin/;, units in the sinter plants.       This has been e spec i all 

the case far plants built in the vicinity of inhabited areas.       Elektro*litera have 

been installed in reCent year*- for dedusting both the waste gases as well a* the dust 

laden air at transfer points and at other sources of dust in the plant (room 

deducting).       Dy introduction of such filters (Fig. IT)  sinter plants have bc#n 

freed of the red brown discharge» 

tt is. however, pointed out that if a dust discharge of about 0,5 g/r    «an be 

permitted in the area around the plant, cyclones (Fig. 18) may be used for the watte 

gas deducting.       Por the room dedusting, however,  eleetrofUter« are to be preferred 

because the dust load for the ro >tt dedusting amounts to about 20 g/ffl   compared to 

¿•4 g/ro'  in the waste gases* 

4.       operational Control of the Plant 

Por the operational control of the plant» it is necessary that as n«ay variables 

a» possible are continuously measured in order to take necessary corrective »*eps 

without delay if values deviate from n-rnal.        Therever necessary those variables 

should   >o recorded to allow Inter checks. 

,'herens smaller plaits say up to   •- capacity of  about If JO tons linter per day 

can  bo  operated manually,   the development of larger plant« made it necessary to 

sjîïuwhp.t refine the interlocking system and introduce automation of the plant  control. 
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3 Electrical interlocks  in  such plants prevent material jama  in e-iae   of  a fnilurt' of 

any unit in the material tr&nspart systen,        Lloetricnl interi >ekiu(< avoids this by 

| automatically »topping all units prece*.»din¿; the   >no which hns failed. 

1 Automation in big «inter plants not   ;nly helps in saving If.» our,  which ig an 
I 

important factor for c »untries whtre la!,our i« costly    ut also is a m vans for achieving 

ì Constant product quality*        Automation shuuli eliniuatc? «rr rs and wheri' neevssary 

I make corrections automatically as quickly a» posed, le. 

1 For automatic plcnt (11) control iti modern installations the- various operations 
J 
1 involved or« grouped i ito independent operating óyeles.       Each cycle is c ntrullcd 

Of by the variable which is the deciding and rtuat i;.iporta>'t in the circuit.        Th« 

butòontle operation of these cycles is inscribed as under« 

(a) Ìli« discharge end s*etion of the sintering machin*, is equipped with a device 

which indicates the e»iplition of the sintering process and which rt«ulfttes, 

if necessary, the speed of the sintering machine s > that it suits the required 

sintering time.        The  supply of raw materials and removal ,it finished sinter 

It adjusted ta suit the  speed  of the  sinter machin«, 

(b) Continuous cheek is kept   *n the naount of matcrinl containwl in the hearth layer 

surgw bin above the sinter machine and,  if accessary,  the control device switches 

in tòt screen» and   »tit conveyors for the hearth lnyer supply» 

. (c)    Without disturbing th# previously fix^d gas/air proportion,  the supply t > the 

\f burners uf ignition hood i« so regulatod that a e instant twapernture is 

maintained in the hood« 

All th» mt&suring and control instruments as well a« switches of the plant ore 

incorporated in a eontrul panel (Pig» 19) installed at o et ntraliy located point at 

the pleat. 

5.     Planning a Hew Plant 

It is outside the »cope of this pap«r to deal with this antter to full justifica- 

tion. Only the few nest important points which are to • e considered for planning 

& new plant will    e diseusswd. 

(11)    iatthias Wievulstein,  Pit» ¿egelunK v-n 3a>idsinterr.n.laRen mit Teleperro-Heftiern, 
Siemens-Zeitschrift,   373-177,    ay 1%1 
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It has already bcc-.i  indicated a ov«?,  that the  sinW output of  un ore depends 

on its physical and ehemioul characteristics.        Unfortunately these characteristics 

cannot be evaluated theoretically for deternining the  sintering (12)  properties of 

the ore.        These can * e studied only vy tests with actual samples.        The first 

step far planning a aew sinter plant,   cfter investigating the requirements  m the 

quantity uf sinter fur the required pig ir a production,  ia therefor© the conducting 

of sinter tests with r-prosentc-tive samples of the raw noteriala.        Suppliera ->f 

sinter plants «».nerally possess such facilities fur carrying out ainter teats on* 

th*y hare the experience of evaluating the results far laying out the plonfe.      Sinter 

teat« priur ta the designing   f the plant are to be recommended even if the plant is 

baaed on varying ore supply.        In such case u certain basic mix should be token as 

the basis which would be probably uaed in the sinter plant during at least the initlr.l 

periods after «tart up.       From the test work, such data as is most eaaential far 

designing, ia evaluated,  »»eh a« toe specific output which can b« achieved with the 

mix, the mixing methods, the return fines load to be recirculated, the coke «Jan» 

ption,  the optimum bed height of the mix and the application of special sintering 

procesa sueh as niKed firing,  stabilizing etc.       Prom the test results the **•*• 

of the individual machines of the plant are determined and a layout ia worked out to 

suit the space available. 
Pig. 20 shows a perspective view of the layout of a sinter plant with a daily 

capacity uf 25CK- tons sinter.       This plani ü empiete with ore «waking, «reening 

and ore mixing beds.       The ores supplied to the plant are crushed below 50 on in 

two stages and in the final screening the fine ores below 1C tm are sereened out and 

conveyed to the raw material storage bina vin the mixing beds.       the ore fraction 

10 «n to 50 ram U charged direetly into the blost furnace.       ixing beds or*, provided 

for achieving uniformity in the chemical analysis of the ore*.        Self fluxing 

ainter is produced in the plant.     The sinter machine has a suction ar«a of 100 n 

and is equipped with a mixed firing hood.       The sinter is screened hot and th« 

hot return fines are ©onveysl by a pan conveyor to the raw mterial storage bins to 

le returned to the process. The sinter CJ l«r is circular lit typ« having a ©ooHn,. 

area of 134 a¿ and works on tha principle    >f forced draught.        The  sinter is screened 

of ore it leaves the plant.      For dedusting the waste gases and for rutin dedusting 

L'lectro-fliters  art  pla:i¡ied. 

(12)   H.  Wirfif S Ínterin;,   f.S ;jh.ysic".l yt >e<nn,   .-ym¡- »stun   .-:.  «inter,   special 
r.'p rt  N. .   'Si   .4' The  Ir*..»  f.id .--ti«.l  Institut?,   L -win,   !••;,       reh  1951 
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i k Riadern plant recently started i» «hemm Li í'it,.  ¿I,        This plant is d« sinned 

| for s sintering capacity of 8001.-10,300 tor.» par day aad is equipped with two sint* r 

| machia*;i each having a »uetijn ar«n of lö3 in**.        Cellular coolers are provided f >r 

Cooling ih*,  sinter, The picture alga shows the  tleetro-fliters  for dedusting» 

fig.  22 shows a fl^* ¿heet for the stabilizing of thu s later. Pr^psfly erusfced 

and «auledi sinter,  after hearth layer screening,   is tur.bled in a drum.       After 

tumbling the product is rs-screened at 6 ntn and the fines returned t•,> tho sinter 

pt octet, 

Fig.  23 sh'jwa n, fl-w sheet f r s:u ¡»ling and testing the strength of the finished 

l*J product,        Swjples et regular intervals ore drn?,n at a trnuftf** point in the finished 

product conveying circuit oiu* carried either t.j the grinding or the  strength testi»« 

circuit«       For testing the strength a weighed simple is subjected t> stressing f >r 

5 Ciintttoa in a drum 1 ra long,  and 1 S in din,  revolving nt a speed  ut  ¿*> ¡i.P, „ 

Til« onount of fine« s> pr>duc«fd during this ruiiibllnR, indiente« the r.ititer strength. 

In clucing this paper the authors' emphasize that sizing,   strain JSìUK :j.d ci J«C 

«¿utility e >ntr J1 as deseri! ed a»,uve aro ruw engaging the attention of many lor^e plant 

operators r„s it is realised how very important these factors are t.i the econon'o 

operati un of a blast furnace. 

0 
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Figure 1§ 
Circular cooler 

Figure J6 

Cellular cooler 

Ngure 11 (a) 
Sinter pUot with electro filler Electro füler fat ««te gai dtdumrç 
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