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mTRODUGT!C?T 

The present report covers the fulfil1I!lent of works 
on Phase II of Contract No.7o/75 ~f January,1971 
concluded between Uni tcd Nations i nduatrial Develop­
ment Organization and Tcchno:promexport with the aim 
of rendering tccluiic~l assiatance to the Ethiopian 

Cement Corporation. 

Works on Phase II had been carrying out v1ithin three 
months - from February 15 to J,:ny 15, 19720 

By the time of Phase II recommcndationo of lJNIDO 

expert on PhaciC I have been started to put into 
practice at the factory - the puzzola..llic additive -
purmice - was used ,·1hcn cemen-t e;rinding and the third 

component ( ~a.ndstonc) \'Jas introcluced into the mixture. 

It was decided to perform works on Pha!3e II only at the 
cement fuctory in Addis-Ababa \':hich was caused by the 

following reasons: 

1 ~short time for the fulfillment of \':or ks on Phase II; 
. . 

2~· the CC;;ment factory in Addis-Ababa is p1:ovid.ed with 
more modern equipment and thus enables to increase 
the production of cement to a great extent as the 
result of the inculcation of new technology 

1' 
' .. 
' 
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The operation of the clinker and the work of the 
la~oratory being the main weak points at the f ac­
tory were the subject matter to my special attention~ 
IruprovinG of their work will permit to increase 
production ancl improve the quality of the cement 
produced• 

Toc;cthcr v1ith the engineers and technicians of the 
factOI"J I revised the sa.-aplin(; charts and schedule 

of chcr.1ical analysis ar.1.d carried out a number of 

other r1orks described in the report. 

Havinc; studied the work of the f a.ctory I have pro­
posed some recor::r:i.cnda.tions \'Ji th the aim of improvine 
technological cg,uipr:icnt~ The recommendations in 

question after being discussed with t~e cn5incers at 
the mcetinGs at the presence of General Director of 
the Ethio1ian Ccr.ient CC'rporation have been accepted 
for implementation. 

I I I I I Ill 

I , 
------;;;;:;;;;;;;;;;;;;;;ia , 

' 

II I I I I 



I 
__,,,_,_ __ 

- 8 -

I Tllf: \VHFRf!.nOU1'S OF THE f'ACTO~Y 

1"he cement factory ic. diu11ooct! in AJdiu Abot>n. On lho 

flat sito oC tho ~uCtory in ~ucution thcro nrr~c~cJ nluo 

t:h~ 1;roe.:uctiun of the trnl>occr.tuttt a1°~iclcG ond C.:Jncr~to 

mo<.>001·y blvcl~u. 

'l1Hl rnilway und ~i;~!u~l.l~' ucccco to the l'nctory. 

Thu &ito iu locut0d at 2GCO ~ ~bovP th~ cca level. the 

coo1•uiuatc& lH~i11~ 1rn follo~.01 9° of northern latltu,Jo 1 

3Ct
0 or COGtci·n longit\.11Jo. Tompcrcto cliru1to, t;\.:O t11•0-

nouncod bcusonoa rainy on~ ~~y. 

'l'o th(: noi·tirnc:;t oL' Audio .\baba in the i·c.•;jion or tho r-ivcr 

MuJllor thert! iu a l'olut:J.V<-"'lY lt:.P~o motfr~.r of. linr;·1.touc-, 

• no11rly hori;~ont1ally c·i;:licHlded •1fl(! d~Olll.y inter:wctc•d by 

thu J!1c-ntionod i·ivor. 1'hitt li111(.•t1t.>nu ib 11urtl)' cov~rnd 

witla ~cd oond~tunc, ~vorlniJ by ~uoalt filluvionu. uowntttrcnm 

to~o~da tho catuary or th0 river tho ~trata of li~ostone 

grow thickol' •inll tllic:.or. 

Tho Gl~On1 on tho lcl't bank or tho l'iVcr ~,\ughur, ol>uut 2 km 

downetruam from tho ~~tuary of thP rtvor Colo into tho 

MUJh~r, waa uurveyod in 1960. It i" about 7S km fron the 

f~ctol'y and 1? km from th~ road cohn~ctina Addis Ababa 

I 11 
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The t:c.•ponitu huvo boon ox1>lOl'~il by J1tonnu of 8 boroholee. 

ttrntt the tlripth or tho uuolooa overburden "~ \oiC-ll on th<t 

•.;lWU'tity of 1:!.1-1ctltOnc dc:toi.,r:li1~0J. ~oiao £>nr.1ple--> "-'Ore 

ta:;('n for ti1(- ChH:1ico.:l <•nnl~,-~iu. ·n1e doiio::.<:!.ta of lime-. 
<;tono huvo hc0n cot.irr111tnd ot 2 1 4J2 tonu. 1110 Gt.lllrt'y 

occupiou th0 Nito c~vva·~d with n maxiAu~ ~r 1.G m over­

bur,ion. 

Aku!d rive>1' ut o llit>t•rnco of ?.S 1~m from tho fgctory 1'y 

ro;~d. Th<.•rc WH~ OQ C:.:<'o1oti1cnl uu1•voy,ond the dOlJOt-ite huvo 

not bQon U6timutcd. 

3. GYL3UI.i AIID. r:~ANff)TOiTE ·-=-=----.. -·-···-- .. ----- ......... .. 
lb~ dopooitu nro locntcd clo~~ to the lincstono ~uarry. 

ThCL"C' i.-uo no ;;fJolo!~iClll bUrVllY or the \Jo41ut1i ta und thererfo~-0 

thoy have not b~cn eatimetod. 

. PU rcB ~.',,T°JQ'!I171 4. 'l IH; . ··· .u.._.J.. ,_, J:, i6 Git~utoJ ~t u diatunco of 100· 
--... _,. __ .,.._ ...... t , ··--

120 klil f1·or.1 th(r fnCtOl'~ ir1 th& l'l'Oa of thrl~G COmmunitiou I 

Moto::-.h-Coc1) to1.n "nd l'iozu rG-th. Tho 'i ul\rr')' ('"i,loi tn ti on iu 

of!'nctcd hy t;omo out oi-;~uniuu~ion which uup1>lic& t.bo rac­

tory with pu~ico. 

A. tlMI:STONE OUii"'UT 

1. STRil'I'IHG . 
.,_,.··--·-~ 

Tho C.t1'i1•1•iai~ of o"oa-burdon k'hE>l'O tho 1 imE'atone 1 aycra LU''O 

cov<.•l·od with hl11;1us patch ca OI' tituwl t oll uvione io cone.t.d3rod 

I I I I II II 
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88 opcnina or th~ ~unrry. n1e jobu ure executed by muunu 

of buldo:;i:e>1·0, Cc1tN•11illt!t· u-n ty1)0, 150 n.P., maK otl'ill­

plna depth boinJ 1.5 ~. 

Tho drillivil ia ~on~ b~ ~ay ar jnckhumQero with orillu of 

o.r., LG, ~.•!, :;.2 1l11C.l 4 m lonJ. Tho iioi,iht: of tho h~mr.1or 

iu 22 kJo• 1bc M~jori~y ot drillholea oru iuc!inoJ and up 

to 4 iti deep L"i th JO nm llihmotor. 

Compl'o;,:-.e1.t 1:ir, ouppliod by a otnl>lo coil1prc~.·:>or:-, io utili..:~cJ 

for tilt• j\!C!dH\:>'tll<.?t"U. Tho lU!t.l C<J17l4H't•tHH>r of u.,: .. G t~·i·o 

••ith tli•? c.toctr-ic <lrivo, clcctrorwtor af' ..;.5 rt.!', ha$ a 

cnv~city of G.2 ~J/rnin at 7 atm workinJ ~ruu~uro. 

Tho bur~hol~u nro locat~J in one row, tho spncina b~inc nbou~ 

21n botHc•on tho holN• '"r.J O.!i rn - twt1.;con tlw ro·.; ond tho 

berm r~ra. ~O-JO bo~c~alos oro ro~uirod Cor a blow. Ono 

blu1>tholo r1.rndu nppr•nchwtcl~· 7 Ma of rod~ ut t.he oxplouivo 

(<J~·r.nnitc) cont;Wii.ption or O.l.J kr,/t ot' liMC!:;;tonP.. 

~:J.nc:o t:ho jucl~~1:il'i:i'r.Cl'C dO tlOt £ll'OV1.dO tht"O\!Jh-thc-bcr"lll-iH!ir~ht 

driJlin3 (over 12 n) pur ono Grill~ thp followin1 procodurc 
fl/ l1A .Jed)) 

.f.e n1•plied. i\ f'O" or bl11E.tholco io t,J.01-:n \.\Po Tho ulat>tC!u 

rock cor.1r.o doi~n ttH~ ulop~ or tho wo1•kifl(; C'tico. Then thia 

nrca ii;, cloanod mnnunl.l;; to pt•epore spnce !'or c.e>condory 

d1•illinJ ton(l bln~tint; nnd so on ur1till tilt' C'ootf.nll it; 

l'(•(.t C:tl'.Jd. 

'1110 t'rok<.'n limc•l'.to110 1.s lot~.Jcd on the <lun1p trucko by u uhOVC'l 

e.!(CDVt\tul', Alli" Clwlmur t)'vo, or n bu~kct d.rcd.;;cr, nuro Jlatkovic 

II I 

I 



l 

L 

- 11 -
.... ___ ,._ .. 
u"''-'""~ .. 
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a. flt!Ctdc no t11r 
.. i. l·ii.)lOI' lJ(l \·; 0 {' 

5. I\ut'll>cr ul' 1·cvol. 

G. v.)1 tu<;~ 

7. ;: t•ed;~o 1• t..:oi;;ht ! tl 

Wvt•k 

fi. PrciJ.;c>r C';.H:c- t i·uct.• :. nt'l 
\i(.•!ght 

~. t;pcud c> L' UC00l' 1 i ru nr, 

10. :;1•c·cd of trl.\V'..'l 
.300 

11. M&i x 8C1>opi:1~ 
b t!l;ili\ 

ru11~;0 ! 1~. 2 

l!l. Ma:-e GC001d.n hoiz.ht 5.J 

-... 
-
• --
-

-... -> 
.., I •nn 4V _, 

u n , .... 

Allia Chalmcr 

1.3 ma 
St'VCC' ty110 

uo Kh 

9G& r1}m 

:mo v 

()(} t 

44 t 

o.~'7 r.r/o 

- ? .G 
·~ -~ 

s~ :'l, ,n 
... ~ '..J GO 

incj ii•. 
1(). ,.~ .10.1 

7.3 ~.? 

'fh<? trnueiv>rt of li1,1c.>utona to th<t crui;hiri3 clop:1rtr;oot is 

done by 4 ~1u:nv truciw (4 m
3 

oi:ch) '-JiU• thQ '1ic:r.C:J1 on.r;ino. 

1·ilC' CrU~h; ?1 .. ; d'llHU'tlll1jft\; iG (;it;Ul>tOd ftt a cJirJtHl'lCO o(' 

150-!.!CO r:i fr-om t·hc.,• ljU!ll'l'Y £'i.:•ct.>. Io 1!)?1 tllU liltl(.!L\l.:OOQ 

utttL'ut JwtJ. fl~~:oo tonu, i.o. ab. :>AO t./day. 

B-. GYP3U:.: OUTPUT 

G~i>uum is 1.,uarr:-ic'1 fior:-iodiCHlly, uo r£H•ui2·ed. 'fho o>eploitLJ\.ion 

cor.i;it>to in '1rillin<.1 thQ omull horizontul.l)' qml>cddc~ holoa 

by the jockhor.imorB h'ith tho follo"itlu bluetifl;,; of tho blocko. 

1·11e G)'poum iQ Ch6il'~oJ into 'tho 4'ump tf"ucks ( buin~ u11od uloo fof' 

I I I I -1 
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..... ,. f"\.1.11, ...... ,... f" f ,. .... ' -·--- .. ..,. __ ,,,_._ .. . hu 
-.1 

Jh_l!'{~ 

DPkovic typo. lu 19?1 th~ output or ~ypoum wue 4,~90 tonu. 

C .SAI:rDSTOlTZ DEPOSIT 

Since tho depoait in qucu\ion ju~t outcrops it is quar~ird 

by tho ,ir-c..:.;cr, !itn·i:.~. D:.s~~ovic t:,f,io. ln floccn<1bN• 1971 on~ 

botch of irnnJat•>ll'J l·:oo •1u.'lrt•i(!tl in tlw c~uont.lt~· ot! 166 tonu 

und c~nva~od ta th~ rvcLo~~ rtrot by tho ropowuy cnrs untl 

th~n by t:--ud;a. 

The quurr~ina racilitie~ or \be abov~ qunrvy oro ~~ follows: 

1 - uhovul, CbnGebiJc ~L-900,u~ovol capacity 
!Join,~ 1 rn" 
{ilid 

1 - buldozcr, Cntorpillur D-B, 1GO H.P. 

fio blui;tin:; is t::.>otl. Thu ClLl~ i~ ti•nnt.;iort~1u rr,..rn t:ho •1uu1·ry 

by h•ucla• LI ilu t ru ! l ;.• t'(S, rV."f Gil 2/t,3, hi.th n C11.pu Cit~· O t: 

22 tonv CL1Ch. 11u~ cl,1y ie ,,uur;,.·icu durio~! 3 1i•ontho (<.Ir~· l'N·iou). 

In 1971 tho output of cJ.o~· t•rrn 1?.100tons. 

1'ho crutJhin.; d(llH1rtr:1ont !~ located clotoo to tho limoutono 

•}Unrt'Y• Tho bl•H~ted lio!1<..>1Hono is ~ii:>chur~cd f[':.)r.l tho du;~p 

trucks into tho rocoivin~ L6n nrm~ur9d hith utool plnted of 

10•15 ~m thick. h utool arnto ploto ~i~~ Lbc Colla or ~~Ox450 mm 

is provided on thu top or the bin. 1bo ovorbiZDd motariol 

thot wo1;J d not corno throuah the grute i~ cru.uhcd ritanuoll y in 

addition. 

---
' 



- 13 -

conv~yot-, ROOxG5CO mr.' t .. h!ch t1'una1•<lrto it furthor to ~he 

hc.irmier cru1.;her, J~uro Dnkovic type, ~n~!i-r.O h'! th a capacity 

ot BO t/h. 1'll~ t.lili:~ c:·unher in clr.1V(.;'fl by t'HHH1Ei or. two 

~lc.•ctromotoI's, 2 ;\i.'-~-«07-G, t.:') lit,•, 900 q;m, U:r•Hi:Jh V-bolt:0. 

71H. rotor-

21H~ rpM, Ci l&nnnwru u ;;<.~ mo ua t <.'d on <n:r.:h t'a tl)i:-, i; p.: ci O(.! ll l'· t t•con 

tho roto1• uxlos twinu 1750 ra:ii. flsch GJ.";1to c<.ir.~pt'iliCI." 17 t.1·i­

bvdrul truto bnru. 

1llt: <'luteri cl ~ruahe,J up t;o. •,t10 uiz" of lt:lbO tilnn (;0 mr.! t!H·•Juc;h 

th~ rubbcv conveyor, G09x-~OO cg, i~ trLnu~arled to tbu 2 bins 

"t lb a hol1.lia1J co1i<1ci ty o!· ;;:oo t"orw ~.,ci.. 

i. TRAUSPO~-iTATION OJ!' J.JIF~S-i101L'.;, GYP3lTI:1 AHD S . .'J:TD3TOHE ·-·-.. ·--·-~---··------------·~ .. ...--... """-=-"'----·-.. -·-· .. .--.. -TO '1.1 II~ :V';'JYi:OHY 

Tho ~bovc l'i.:ttoriula nro truns.portcd rir·~t thrOllJh the ro,,r.t:;a~· 

£Ind then t>~' trucko 1111~i trailN.'3• 

The Cl'U:JhcJ limeat')ll<" 01· ~ypt1lli!t ""'''" th~! bino iu c:hnr£;<'<1 

into the ropQttay curo. Th~ ropouns covero !OCCO ~ with a 

thrOU~bpUt or ~5 t/h ~nj 120 ~DUlin~ UO!ta or ~00 tgs each. 

·nae r<i,1P.wHy it:1 <1rivcn by thCi' el~~ctric«l motcr, 1{;0 Ki.1, 970 rpm 

th~o~ah th~ ~~nr-box unJ the o~on gear pair. Jt tokoa ouch car 

65 min to C!>Vcr tho J.fotanco •. \t the.- :;cce>ptonco utation or tho 

rorQway thore!~ nn open atoraea ~u koop th~ motoriul in vilvo 

~ith a holdi»J cnpucity or GOOO tonu. TI10 pilind iu cftactod 

to1hcn diuctrnr.;;in~ tho curs nu \>oll uo b~ 11c.-one or tho bucl;ut 

drod.~or, Ouro l!tikovic typo, \vittJ a l>ucl.:ot of 1.:; m3 • T11e 

drc.><lJcr in '• U<.H•ti'1u ia u1-5od ul ~o to chcn·ao tho dump ti-ucka 

which t~ke th~ rnatori~l to th~ ructo"y bcino at a diutnnco ot 
6G kri1 by rood. 

I 1111 
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The tr1·nuf1;>f't ur th<: r.:a\.; r.;;.tsr-ials {limco.;tconc- 1 G3'f!~t.:~, 

&hndGtono nnd cluy) i~ done by 1~ tructu und t~nilcro, 

FIAT GS2/n3, hith D cap~city or 2~ tonb each. 

Y!. PO:!f~~i SUI)FLY O? TH2 L:C.:ESTONE C.U.!',lFff, CRTJSTnHG 
D.D1-·;\ 1-l'_i.ii . ;~~f'l' 1\J: D ~~\JJ._)..:~·.··'AY 

Thet at.H•vu objcctn uru ::su,rpliod \.;ith tho oloctric nnol"c.!Y 

fl'\)tr! t.t.o !•<H-<or t.t~iion loc1.d.~J ot the- cruuhit•<l <lo11artn:0nt 

eite. 

Too fol 11,,H:ir.~ r)i.(>(H:l-f;en-:?t'l! \.'.Of'b Ul'O ~woilulJlc- ct tbo liUill 

po1.:c•r ut:.:.1tf.ou: 

r1(1J.J:.1-nt J!Hl EV.\, ~00 v, t;1.)0 "• 
50 Iiz, ?50 rpr.1, coa;J{ a u.c 

SYl~ ('-?l;:t t:~·pr-.: !!OK\'A, ,;~::>/2:>1 V ~ 
29 a, l500 rri:1, oOli;.:, co ... '~/"" o.r; 

TI1~ oluctriL~l on~rcy iu tranu~itted to tho conbbmurG thr~u3h 

the t1•c1ibr.1iua!.un lin1.:v •11al c11l;lc.'f>• Tt1c UJ>1h~r C..tat..i.uil t.'!' th" 

r-v11<H.;l;y !u t.:.ocu1•,,:<.l 1dth th~~ i'v••cr <:l<:ctric.al ~Uf:l1·~.y t''.1rou~h 

tho tl·mw1r;iu1:>ion liuc (10 !.H) trora \;ho utov"' Pcntior:uu r·t-•·t-1" 

Utll'tiun. Bcuidecs a prov.i.o i. 111 NM~ f'\fHlO Of D dilH.H1l-bcmc•1•11tor, 

SYK "-?13 cyvc, l'o1· lit;htint;. 

·n1. THE T.:AIH SHOP.'3 AHD DEPAR'l1I:ZiIT8 o~;i 'l1HE FACTORY: _____ __.....,...__.,,.! __ .............. • ... 

3TORJi.Gg 1.r'OTl 'Jl!Y:G ENPERIAL 

Thu Genc.-ul ~toro, thu di111"'noiom~ beina ;;OxlCO ra, ~u foronoon to 

I - I 
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k~<?P th1"? ra'~ coa:pononts u5 woll cs cl1nkQr l\ncJ ocld1tivca. 

Tho liOi>Ot>i t bull is rwuo ur t.hc r.1c-t~l otructurt•S. the Cloor 

or t;iAl>cccmt:r.\: pL~tctl rc;;.tin;; on t.he metnl tl'Ul:itieo; \:ho ro­

info~cuJ ~ullu cru or 5 ~ hidh• 

·1'ho ~turo i& tlc:>Viuc:d into the tt~O PLll"tC hith the lc-n~th or 

~O t1tal GO l!l. . 
Tho fil'~t p~1rt; n holding capacity lJcin:.; GOOO tona, iu 

emri~;~;~;~<l l'o1· t.IH) i."UW C'.or.ponr ... nt;Gj thr.- occ':)nd 1nu•t with 

n holdili~ c~•pncit.y of .7.C•OCO ton~> - for c!ink<?r obu 1H.hlitivcs. 

not.idc.•Ht the ilHd.u otoc~t• of Cl~y un<.l oondutone <Jf•O k<.:£>t: 

in t!i.~ oi1~n cJ. :.>so tll \!1p Gooerul St.ore. 

In tho •Jpon the mnt~rJ::tlu 01·0 lwndlud by tho bucl:ot clroJ!!Cl', 
'7 

Du1•0 lial;.ovic t;;po, \<Oitt1 '-' ta:el,;<.·t ol' t.:> n" nnd by t!1n. 

grb b ovu1•rrnad l~t.'c! no - in the •itc:H~c. Tho t:(· c!a1icnl cho r&1eto­

ricti c1} Of tl1c C11 itne 4ll'C nS folloi:~;.: 

Ccn·r:;l.nG cn-
vucity 1.75 

Bri0~e epnn ~O m 

~~eno c~puc. 6 tona 
Lift:i1?3 r.{>co<l r .:.o m/min 

Tru vclJ. i.hg 
crali l1p\lcd 

liridgc travel 

t GO m/r.do 

tipocd t 100 m/N!n 

The mit~turo o!'c clu)•,':-t>;.1ndot(JnO nnd limC>eotono 1u~e convoyod 

by the.• t, ·ab crf.lr.c• into th~· rnw mill bino l·Jhoroos clinker, 

&Yl•G\!::'i nr.d vumico ar~ chtiro;,c-d into tho cemont f'1ill bin&. 

Thlt cop1.1ci t~- of tho l>inG ie PtJ. foll0'4iO s 

Li~~~ton~ bin 120 tona 
Cl"~ ti in · Q.l tontt 
Clin~~r bin 100 tono 
Oyp~um bin 30 tono 

Ill I II I I -I 
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All th<' hina tu·~ c:ii cuiL.t tt~li ior 6 hour 01,<•r~d;.iou ui tho 

mil lo. 

~ot lona ~co n proviaion wos ncda or n ttmall m~tPl bin for 

pu~ica to b~ c~ur~ed iuta tho c~~~nt nill. 

The irlndln~: c!CllOJ'tli!·•tlt or th~ t'C\.I r;ixttJ.rc nnd CC1':1C'tlt ocljoin~ 

th~ G~i1l'r~sl Sto~o of' tho na t:~ri;!l c;. ThQ 't\•Q 1'1il3-t. wit!l tho 

othor - r,n~ th" C(•1:1t•nt grinJin.-;, tH.'Q in~tttlll•d tn OftC uod 

th~ unmu pro~i~~. 

1be ruw fcr•d iu !;rom:d in th<.· tH:por;itor :11ill t.:ith tdi:;cl­

tnncou~ dryi~Q ~e per tha clohcd cyclo. 

'· typo 
- boll raill ~ith uiAul~~uoou~ dryin3 

2. dir.ivnoions L!ia:niJtcr 
lcl•J th 

2.6 mc·tcrs 
1i ~ 'J 1.11,.- t o r·s 

3. ~OS of cham ~ 
bCH'G - ., 

4. Chamber uiz~-lut a ~.2 m 
:lud : J. & m 

6. Grinclit::; r.1(•dia dh~tributicn 

Ch1w·l>~ra G1•in1Hu1;. 111,~tJJ.u \~oight 

, ! i ~· f. t• i Lt• t 'i '' n t.; r' I! t~ ---·-lwl .l ti 'fl :.;o ~ .1 ;;.;, 

1 et " p tlO . 6. 5'/0 
•• /;'> GO ~ !J'•O ) . ·;..:...-
j ;;.t.1.l 1,; • ~, ,,,;., 

hlli'T -iJ<ill1' ~~ 5\) 10.u 
II ·\ 
--.l 

.!~) !O •• t 
T.)t11l :.: 1. :. 

l'il 1 f ti:,i 

1·1! d.o 

~H~. 2 

!JG.1 
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G. Drjve Of the ~ill 

- oloctromoto~, 2 ~~Z~o 1C07-G 
t~u ;;;;;o i;\; 1 n:;:; ,-:!' rprn 1 Va.tGO()C, ·~· 1 

lh.~.ti..!.i.~H':t' ~ !~- Ql ('ctroL~.otoo.~, ~A!; ,,·:~·G ?-~1. i:r. t .::::::.·pr.:; 
!\L.._:~\.,";.~L I \•t;!:~~~J/:;~".(~ •J 

7. ~ill rov. &pood 

ce6r-box , r~~0-9:o~~. ~~1~.? ~~ 
r.:.r l •~50 • r-w / l !>. G 

Tiio kiln iu ch~r~~d with th~ r«w comp~conto by ~cons or 
tho plat(l f<.~c,icnv, ttio t~cltnic~l chvi·;.ctcrit>tica t"h~·roo!' 

boin; PO follows: 

pln le u.>..~~.:"11:..'t er 

~lo cl r·o;•~v 1 \lr 

el" ct i·omo tor 

J 800 

'l'b" co1u·tH!•£! r.1ini:?d ma t<~rinl io t.akon IJ~ t.!rn buc:~ot ct <:-Vt~ tor 

(Hith the huc:k(lt '~idth ftJO mm, h{•ir,bt· - 1!'J.5r. 111) driven 

by th<~ C'luctror-loto11 , l\c.lO t;w, to conV'!~, it to the• nir oo­

l'arntor l•llich r:.opt1rute>o the fine!~· 6J'Ol1Ud ,ntQd.t•l ( tho 

finv11cfW hc:lng 10-14 ~ on 4900 uic+ve) L'1•or.1 the ov,~ .. Gized 

rl\OtQl"'inl l>L•iria rc~\u:-nec:.1 1.u tho r.1ill f'or ro-~rountJir.t;. 

I I II 

1. Ty;;;e 
2. 50vil i·u tor Jia : 
3. Cnpncity 

0 SV-14'-90 , 
J 2::.0 l-"1'11 

60 t/h 
4. ~~~~raLor driv~ 

n) cli..•CtN>r1ut•>tt "JM>Z 

I 11 

.1-
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b) V-b~l~ BnJ tspur clo~~d ~cnr 
with the totol ration - io~.86 

&. nimuu~ione ~.e~x4.t5xG.59 m ., 
G. Vull:::..(: 1;;7 "1" 

·nw CjVOt"t:J.Lr.c>t~ r,u,t:~ri.".l GCi"nr:atNl in thr oir cu•1H1rutor 

iD ~~t~n to th~ ~ill by ITTP~OR er 8 ftC~aW CanYeyO~ Of 

,i £iOD;.;6500 r.wi :d.t.h 't!H~ ,~1 .. etr;,ui..>tor, r; ... 5 !~~. Sao "pn. 

A prvv.isim.• \-ii-6 t.ludo ol' un IH;pirati<Hl ftrn• VVS 9.'75-

~i;J typo, .,: ..... i.~ a.'6
3 /a .. •CJ h"1a1:1,..}<)0 nr::i -:..G, i.ith t?rn d.(•C(;l't>-

f.tvt'Ol't 2:\r)/~357-~G:; t.Y~.'0 (~;:ajli l~l>, no14'i0 r1;1~, l' .. :,tr,O \r) 

fur vacuu~ crc~tion in tho mill bf~t~m. 

Tir6 ncpirin~ nfr iG cl~anod in lho b~= Ciltc~, tho 

teC~nicrl ch~rnctori~tiC~ bein~ D~ follO~tiJ 

1. 'f~·po • 6 u·-1 so-~0°t 
:} . IJ!l'}'-'m.d ;;>no ' (. :.H~'Z~x:;z;co 

s. 1'ott1! fi!.ter 
ore., ' lP.O M)em 

4. Act;, 'IC" f'UtPr 
IU'Qil 1~0 U<l em 

;; . r•oa of! C!WJ.'\ 

liC1rs G 

G. ~o~ or tJ.3~U tCR 11iOCCG 

7. nt~t· ibution 
vulve • v•1t • o.~ 

1.•. C..i.~pucity ;:P.O(i0 m3/h i>f uur.t ,SAE> 

9. U~CU'tMatur: ~-: .. o.s ..... ..... ' ·nnGz;O rp;i • 

The uu&t procipitatod in Uav bll!i l'iltos- la Ci.>tlVO)'"~d 

throu~h th~ ovorflu~ pipo t~ tho ~lcvutor and tLon to 

th'J ac1•er·otor. ~ C:Qll focdor ot ~ ~00 mr.a "Witb the tho elootr~oto~ 
Na2, 2 K"r'i, 1000 rpm. 

Ill I 
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fnn 

i Uni ti;•,•£'•~l • ,\ 10:) r t~-v~, 
outpT~ E·O !:;:,; ,.,1' ft~•·l/il::­

contvol r~n~o - 1~2.~ 

: svr:•l/!.Y/ {f~o ty;.c,:J 
copnci ty - 2/;,!) m' /h 
hP~d • !~~ M~ ~C 

l'u« nator r :;i ;'),!, 1~;5-2 t;.·:~r~ •"1th v ... :10.it 
f..ca •l t~ i.., r.= ~!. ·;o r ;:.-m 

Tiu~ control fGd.li tic·s 111''" provil1t·J t~ r~[, l'lt!tO t!H.' 

co~bubtiun pr~co9s. 

C i'Dt:f' A ------
Row M!~turv Tronoportotion from tho ~ill to the 
JIOmO.->CllliuA t:!on ~i:llou. 

throuo;h tho uir 

1. Air Slide 

1ti1;h Pl'Cvl)Ut'O I 
tan 

3~ nuekct Llcvator 

urn 0~500 type, 
Q•lOr.1" /r.1in; 1ig&OO mm i:c; n=-2P.;i0 l"Pl:l 

~lc•Ct~onotar, {)H ~-~?~n, nm~?fl~O rpm; 
~ .. 2. ~ hi:~;~zo1;;ao v 

buckot widths n-:us. mrn, lfat7.0 Ill· 

I II 

c:-1<>ct:N!.'12.i.2.!:• 2,\;~ 2Jo-finG type, 

~·G.8 J\I .. ;; nm!MO r&,rl; lJ•3fi0 V 

B"".t:':.~~· rn~J 19.s-2'7.& typo, ?t•4.'7 J;w 
n• CJ•.!J/.S4.G rpm 

- I 
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4. · Tlu·oe ai1• r,,l i,:es 
or J .o.,· G .O t\lld 
6.0 Iii lonz 

G. 1- HP fun pet' 3 
air &lit.Joe; (tho twr..c- typo on in tlw c1t.ovo p.:.1) 

Correction mllJ ble>n•H •.1~ of' tho a•ow rdxture ii) c:l' fect~d 

in tht~ t:ilo~ in que:;tion. Tho t}~loo nrc of plr.ta atoe.r, 

w~lded de1.-1i.::n. tho tHr.icrrniotm boinr; p 6.0x3.~} r.1, ~oluma 

1.fJO tono, no:l. 2. Tho eia~ plotot.~ \dth the cir·nt.ion c~v-

tcm uro proviJod ot tho Gilo bottom co uypply comprcOQCd 

air. The t1utomatic fr.cilitico \.;ith tilo olectrical drivcu 

throw tho uupply in onJ out. 

Tilo comprconcd oir io producoJ bys 

1. lllOlWS' for uctive bh~u.dinc, ~=33 m3 
/min 

GL 15.1~ typo Pn8000 rom ~C 
no 1 .;.;;o ~ pr.1 
N•?2 KU: n~t4?0 rpm 
UaJSO V, ig129 o 

2. tl ouer for pnoi;,ivo bl.('>ndin.\:tt p .. r.oco mr:i i..c 

Or.ot~P C 

GL 14.B ~, QalG.15 mu/~in nQJ450·rp~ 

cl~ctroi'loto1•,:?t.:i.l•'.i~a-4 1 r.;..,,45 r::\.:, l'\<7f,1GS rpu, 
U=:>bO \', !.n03 a 

Trnnuportution of tho raw mixturo fr?m tho homogcnie~tion 
to tho reedy mQnl uilos. 

Frum tho homoaonisotion oilos tho ruw mixturo thr~ugh tho ro~dry 

foo\lor& como~ into thl.t air oliJce Qnd thon by menr1e ot tha clev11to1 

Ill 

I I I Ill II I I II I I I 
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bDu air slides i~ is ch~r~cd ir.t~ the r~edy ~enl eiloa. 

The fQll Ot·iin.:> facil i t.it.~t> are a VE• il.:lblo: 

1. 3 Air aliJca 

2. 

4. 

G. 

GHOfiP D 

id.llth 
l<:u~th 

l• IIP f'1n per 
S uir ~li,JC(S 

' l\•200 
Lc~.5, ~.5~ G.S m 

I 0P2-~9n 1 N=2.2 K~t 
n.,!;!:;~o r[!i:\1 t;:t:::~o1:;no \' 

buc:kot ,.;iu t:a i r, .... mo r,im 
H.:a ~!1. 5 &1 

eJ ect romot(H' 

• 
I 

Air Slido 

•:!dth 
1 OJ'i;J th s 

m> fan, the t;Ul!'IO 

2AZ23?-GJ5 1 ~u? ~~ 
D,.9 ~O rrh:t, t',.J HO \' 

rr.02 4 t }'.;u ')J;tJ 
nq~50/~2 rpmi i•~9.5 

f;D'1VO mm 
Lel2. r.i 

t:~·1)u f.;8 in nbove p.2 

Tho cilo~ in qucotion nra of plat~ otccl, wcldod doaisb, tho 

dimon•.ionn bl!ina p· G.fi"lii.O r11, capacit)' - ~l50 tons, Nos.-:?. 

The bo't tom 1a cc. ui11pC'd \.:i th tho oirc. tion pipco to focili ta t.:o 

diuchni·.i;c or the row r.1ixtut·c. ·rho cor.iprcGocd Hir iu ilroducod 
by tho t:lo'·H.•r, OL 13.7 t)·~o, <.:•R.23 m3/h, 11.:;~co 111111 he, 

n•9SO rpm. Lloctromotor, 2~z2GG-G, n·9~5 rpm, ~·10 GU, 
li•380 V, iu 23 a 

I 

I I I 
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GROUP H 

?ta'"' ~s:.xturc Stwf.!.!J to t!w V.Un 

1110 rau r:~ixturt.• tht·ou~~h tho t·ot:nry Cc>cdars entoa.·u the oir 

sliac (f=~OO, lu?.5) und then thro~5h the &9i~ nir olido 

furth~r Ott to tbo clnVotor • . 
Ono hi;;:h i·t·e1:H.u1•e ran, 111;n O~_H·,co, ie providod 1•or 'l nir 

olidcr; 1 th<.• toc:HiiC~'.l clwrt•CtcriuticG o(' t:1(' for~cr bt,inti 

a.a C'ol 1 o~e: 

Q i 10 m3 /mi':l 
}> l 5GO mM \..C 
n 20~0 rpm 

1:1 <.'Ct: !E:'~~!.2.!: 

t' • ~. 2 t:~ 
n a :.:~::;o ~pm 

u "' :i :;o /:; r.o v 

for tho hono~cnii;;r:.1~ion l)ilou 1.wpi rut ion i 

. 1. !l~~t..!.!lli!: 

Q a SO nm:>/min 

No& of chcrnbero 3 
t:oo or Laza .t:.O (tdth MQChHnicol lrnockins thereof) 

2. 

11 I 

Q • 
r • 

l 2•j• B m3 /r..in 
1GO Mill 1-."C 

elcct1•omotor ---
ff • 18 t~J.: 

n • 965 rpr.t 
tJ • 3UO v 
I. • 35 a 

I I I I 11 I ( 
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ror the rcat!y mo11l Gilou oopir-ntion: 

Q 
3 : 50 um jrnin 

1\()(.0 Of CiH<FibC'I'$ : tj 

f.cu <>~ uv.JO a :13 ( 1..:itli l'li:Clwnicnl knock.tu:~ thore;c-: 

Typo J !JV~;-!V?Pl.BO 
Q s 7f rn~/oin 
1' I 1 G() 1~11 l\C 

N I 1.~ IC\~ 

l'! I !.?H90 l'l1'1t 

u : ~::o v 
i • 21 El 

UurniUJ or the clinkor iu orrQctud in the rotnry kiln boin3 

CHJuippcd hi th tho C)'Clono heut:. oxchon,r.<H'li• 

1. :itonuf.octuror 

2. Tyvo · 

3. Lona th 

4. J)inrnoto~ of! 
•tbo t~hcll 
-cold (.>110 inlet 
ocction 

. 6. lnclin<Ation 

G. nr~1 

7 e ll&"iVO 

a) Main r;rivo 

--
... 

--
--

-

Mcoa~o. Uu.mboldt 

f;oti•t•y I\il o "·i th the c~·clono 
hci1 t 1;xchon~ei'G 

34 ll1 

4 pe.- cent 

1~42 
1.0 

o. ""' 

full l•P<>Od 
r11onn 0411Jcd 
low 1t1>eod 

@lf•Ct r1~r.1otor \'I:r>N Ui5f.-G 
°f;~Gh'h-;-1~1.u;o rpm, t:•1:JO v,i•75 a 

I I I II 

' 
: I 

I I I 
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with o built in c~ur-box: 1 !i.l\!!NI/H tyi;c, 
GCUr ruLiou ~ein~ ~.66i 

Fa·~?' Kl~ 

ia51.4 

;:~::.~22:. r ( r-7 2 s 
t~ .. lO 10.; 
i.,5S.G 

Thu kiln 1·,ouGiri.:; coi;1;it~tu of th\?' t;\ccl 1·!o:;e. Tl1iclin1.!0f> 

ol' {Jlato~ is 18.:a utH.l 2:? mr:i, t.hicknC'hF of tho un<lcr 

blHHl:1i_;(• t•ir.~~I:) • ~0 Wil MH} t!;~l t: Of the \llHlO!' rin riOi;S -

rolloru of p 1000x·;;;o r.1m. 

2 th~ust rullors or ~ 800x1~G ore provlJ~d on Lho cold 

eu~port uf tht- kiln tQ c1Jr.lrol. 4.r.'1 lin.it th<: u>:iril trovd. 

or the lot tf!l'e 

The tiln if; connc.•ct<.'d wit.h n c.yatt:>l!l or tho cyclone:' hcut 

OXChl\n[;t• ... rJ by \.'il'tU<.t or the.: ntllllib~,ion C!l-'l\ibCr 1 U ut.1 .. irg­

lCVCI' VUCkin,; bC'iO~ in bCt\v('(:tl• 'fho u1.imi1H:.ion Ctwr;ibor 

:lo conncCtl~d Dlfjo t.o the chim1H1Y stack nnd gua nKChuu::;tor 

~ith a built.in goto. 

1. Tn>e - JIUl'!lbOldt 
,. "'• . ·ou ot 

nr11UJ .. 1 

3. ?;oa of 
etn.,;cu- 4 

ltl -

Ill 
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1 

1 

1 

;;o~o 

;JO:.!O 

;;o:~o 

2060 

6. Guo E~huu:Jtor <.!I'O~o uocticr:: 

DOl·Ct:•i pt iot~ 0 i' J..inc~'r 1Jir1v11uionG 

Uio 4tHA 1n~;1<.• u:1 tcr ll'lfrl 

~-·- --
frot:i id.in to c :-:04 l !L:.:J " 12:.:0 

(' rl)r•l c.4 to c. ... -
1•0-.) !:2::0 K 1 :.?~!O 

from c.3 to c. Fo2 10!10 ),t 1 ~! ;!0 

f'rvw c.:? ,,.,, 
a-u c. ~:01 10~5 ;: 12~~_; 

~ 1150 

1970 

nurnin4; of moT.out ( t'urn:.:co oil) I.min.:; uuod o~ fuel ia 

erroctud by means or a burner dovica • 

..!!!!£!.!!!! D1W i ca : 

T~·vo 
Cop11city 
Coutrol ran~~o 
t..orkina l'r co­
eurc.• s 
OutlQt holu ~ 1 

"'" pipe s 

u~~ i.50J 
12C·O l',;o/h 
1 r ~. G 

20 utn. 
3. fJ-4. :.l fJlnl 

6 110 Mm, vortico1 doui~n 

COP.(~ 

r.;m 

·--
~'' u•1ro 

01£ .1.1 

i. '·~ 
1. _, !J 

1 '7 ') ....... 
1. ~ ... ~ 

1.32 

_t 
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Typ<.~ 

Outpt!t. 
l'L'C! r: tn·o 
tb! <.:t t•::.c po­
v.i:.ir co:wu111p­
tion 
Nou 

OJ; GPC~)~ 
1500 kr,c/h 
2G ut1tt 

"l'he pri1:"11AC"Y ulr io conl/C'j'ad int'> tho kiln ldth u llir;h 

(•res:, ut·o fi:n. 

Ty1H~ 
Ol1tput 
ll~n cl 
fJl • f'.l(J t 0 t' 

vvr. nn ... s.~£) 
j[:9~ n..:· /h 
(;60 r::~ t c 

I ~!i;·~-2~7---2 t~·pf:l t 
t~,.. j, l J;\; p ti"'~:; ~;Q rpM t 
u-~rno v, i ... 21 o 

Tho vtn• foc•d from tho oit' tJlitto (Bc!?OOmm, J.l'llJ.7.Cm) cnt:oi:-s 

tho oluvnLovo ~hich liCt it to b h~iuht ot ,3 Motcre nnd 

chDt·~w into the bin. 

Th~ ~unntity if matoriul in tho bin ie muintuinc~ couutnnt 

l>y 1:ict1lH) or u volvo l>ui~t in tll(.> uruin p.iJ,J('• Tho tsUl'fllUa 

ci'atoriul io t~lr'1wu out iuto ona or tho t7ilou. nolow tho 

bin thero io a coll fouJu~ uf t~r wllicb tho v~w ~IKturo 

to tui~<.rn to tho "1C'ijtiin.; roouor. ·r11c rnw 1:ieul iu "'oinhod 

ond conv,1yuci thruu~h tho p!110 l<;ith tllo cell foQdur ~o 

tho ~nu OY.huu&tva• liotwP..:n ttrn oocond and rirttt cyclonco. 

fiJ. <~Vt1 tor: 

nuclrnt "iidth 
llei~ht 
C11pucJ.ty 
Nou 
l!lectrorl\otor 

t ·315 r11m 
2a.S5 m 

I 50 tOllD/h 
2 
2AZ:?37-G t:,-po 
r;. '11rn, n·~&O l'lH'll,l~•330V,i•17&1 
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DN 2025: Jl~a'l rm 
i• 25.6 
Nos.: 2 

Cell Pc0dor: 

Diru:rncion·s : ~ ZOO >: f.00 ann 
Drive : notor-ilcnr-tox n~HCx/256~ typo 

~c3 Kt.:; nn6CJ0/ 4:J i·pm; u .. 33Q V 

Place of 
installation - ~ntlcr the bin 

Wei~hl·· r Ff?edor: ---- ---
T~·pe 

Output 

Control 
rnnao 

1 Schenk 

f 20 t/h 

I 10 S 1 

Pimensiona 1 ~ 297x500 
~1.notor ti-t~S-6 typo; Na0.6 ~W 

naf100 r_pr.1; lj,.i::?20/3~0 '! 
Gear-box : DN 1023, ~=O.G ~~. n=0C0/39 rpm 
Place of 1 in the pivo aftor tho wci3hin3 feeder 
installation 

Vocuum in tho ~~·stem Coolar-:Uln-Cyclonc ltcnt Uxchan~eralP 

Electrofiltor iu crcntod by tho ~wo cxhau~t blowern, ono of 

th~m boing instnllod after tho first Gtu~e cycloneu, the 

second - ofter the elcctroriltcr. 

Gao J:xhnust Dlowor: 

'l·ype 
Capacity 
llend 
t;l .motol' 

1 r.tPI> ss-1;;a 
, '1b ooo .u J 
, 1s'f. M'-"' w~ 

2ADZ 355-463, Nu2B KW; n•14?0 rpm, 
lJ•:iSO V 

V-belt 1 aear rntion i•1.GG 

" 

Gao Exhnunt 1110·.-:nrs Typo HK 35/197 placed a.ftor tho 1 stace cyclon:~, 
Capncity s 60000 03/h at t 0 :35ooc 
U d r·70 · "C .t.i~1Jotor i it.; .. , 596/16-6,tr=160,n~1425 rpm with a phc.r::,J 

rotor 

I II 

I I 

J 
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The kila. fl uc t;ut:Jeu ui o pu1~1rie~ iii t?ia ttl'=".:tr-vril tt:&-, 

H15-5 type, ~ith the dCJVPO or purification up to o.5 c/~3 • 

~o duut 11rocipituted by 'the elcctdc l'iltcr iu t!lkcn throujh 

the t;~atem of sct•nu convc?~·oro to tlln nlr:vnto1• nnd on rli:cing 

with tho ruw mixturo rurt~cr on ro~ bu~nin3. 

Jlir.wnG iono 
lil. r.10 tor 
Goar-box 

Di:r.cr.siono 
Ll.1:10tor 

Gcur-bo" 

Screw Conveyor; 

Dimenoione 
l:'l. r:1o tor 
Cea 1•-bo:< 

v 250 x 3~50 inm 
2/\.~ 15ti-"j t~·•·o, ;~:.s:!.2 IO..o,n.,,1.f.10rpr:\ 

: UN-1017 V!!Ct\-;)31 t=>·pc 

p 250x~~c~ mm 
: :u.z 155-~:. typo 

r.=-2.2 :~ ... n"'1.i10 q;r.i 

r DN-1017 v::Ci\-3~1 type 

~ 250 x 16560 mm 
: ~! 1\/..1£;?-1/; l\'""3 [~II,1!"'1"13.0 rpr.l 
' DH l2:J4 VilC A-3GO tnie 

l1riur to bein~ euppli,.,d into tho cl,•ct1•ic fil tor •. ho C'lue 

Bneoo aro cooloJ nnJ molutcned with wutcr op~aycd into tho 

gvs ~xhaustor under hiah prcaauro bcfor~ the cyclon~a of .. 
tho first stn9Q, ~ntor couuuMption - up to 2 m~/h. 

Tho i.;nsoa purified in the electric Ciltor arc thrown out into 

the atraoophcro t!lrou.;h tho chimney atue~. The utock in quos­

tion io made of »tool, woldod dcsian, tho inuido surface 

bein~ lined witb refractory bricks. TI10 dimcnuione -

- 1500x35.200 mm, tho etack innor diumoter - 1250 mm. 

J "' - I 

I I I I 
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Fuller Conl~r for the Clinker 

Typo 
Grute lllate 
dincn~iono 

Grnto angle or 
slop~ 

Cup:o1city 
Cool(:I.' urivo 

Grll to bPr 
motion 

i,:rntc plate 

Hidth 1:200 mm 
leno; th- 10:.?50 1111n 

20 vcr cont 

200+210 tors/h 
clectronotor, ~~Z-167-4 
!<I; ti:--~;:!~; u:31.:i :JO tt>r.1 

u ... ;rno v t i=12 n 

vu r !. n.!.~..£=.'.~..=.!::!E., M SA4L D3 
cuut~~i ranac - J:4 

110-115 mm 

1bo click~r i5 coulod with the air in~ccted under tho crntc 

ploto l>~" mcmrn of El high l>I'CtH;ttro rem. Tho uir puuoi113 

. throuzh th(> layer of clinker sloHly noovin~ alon~~ tho ct:f~to 

plntc hctu up nnd th~rcfore is uued for fuul burut~s 

in tho kiln n~ oacondnr) nir. Tho surplus air io thrown 

out into tho atmosphoro throuJh the exh~u~t pipe. 

t:fln -
Typo 
Capc1ci ty 
Jfend 
lll .rrtotor 

:S?..oso m;
3

u11no 
1~QGCO nm /h 
:? l.O mm \>C 
2 A[;Z 357-4 typa 
fli=;)6 Kl~ 

nm1470 rpm 

V-belt, i•l.GG 

from tho fullor Coolor the clinker is transported to tho 

d·o11osit hull b)' tbc chuin c.ouveyor. 

Ch"in Conv<:"''<>r 

Typo 
Cuva city 

SKZ 30 
12 ton&/b 



' L 
I I 

lddth 
Len,t;tb 
J>rivo 

30 -

:SOO mm 
3B.6 m 
~1.Motor 3~Z-037 

f\ .. 11 Kl!, nn1"00 rpm 
U=3110 V, i::.22 a 
V-bolt 1 i,,.3.76 

j~ en :r-lw ~, i• :SO 

chain driva 1 ic2.92 

C'1id.n Convovo;' for tho Gf'il. t cl iu!~M· 

Tn)e 
~idth 

Length 
DrJ.vc 

Si\ 1 !; 

1GO mm 
lC.05 m 

I ~oto~-R~Hr-hox 1 R10 3VU li4-G 
J\::: :> Kl-I 
na<JOO/ tO riJr.1 
U:::o:Sf~O V 
ic:'7.3 a 

ch a in ltd.'!.!! 

1 ... 1. 91 

., 

• I I 
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The Hot~n·y ;:11n in:.idc ourf'~cc i:J lined with rcrrnctory 
bricl:9 \·c;1o:;r~ prOF0::."t).cm vnry <lc:pcrdin{-: U:JC>ll the conJi t5.ono. 
The :f.'irGt ro·;; ( :::c:!1etin8'J oven up to 1. O r;,; frciJ t;w kiln 
edco) io linod ~ith Cronox JO ~~n to tho cl0Llo-to-0xit cintar 
zone. 11 l10 ni::xt 11· rn o::' ti10 kiln bodJ·, zoncn of culcin::"ticn 
and oooline, arc lined ~it~ ~s~~1. 

Due to ru~al ~ich tr~nofer v~l~c th~rcio a ab8GOt lcycr 
(nova 2;~~); 40 r::;u thic~·~ bclr;8cn tho nhcll i:nd :2::ic2l. ';h":" 
thicl'nmrn of the refi:•;1ctor:,· lir,:i..1ig to(~ctilcr v:i i;h :::hn:not layor 
io 220 ~~ in the culcinution zone. 

Further on (frc~ p.12.0 to 13;0) the eupfccc ia lined ~ith 
Rubinal, the rcfr~ictory lir1inc thie:l:ncos lrninG 200 1:;;:. 

nrcvicucly the culcination zono nt n diztnncc or 18.0 to 26.5 
fro::i th6 l~iln cdr;o wo.s linctl with si1<;::iot; tho a.lrn:dna con­
tent bcinc 4~-50 per cent. 

In Jonucry 1971 the area fro~ p. 19.5 to 26.5 o vao lined with 
slm::aot, ~:n::dnl 320, fro-;i p. ~~6. 5 to 311 ra •· .,.11th r;hc.;·Mrt c:; III, 
Al2o

3 
content being 32··35 ~~. 

Ti10 mnr:n~z.i t~ chro:no briclrn ere bound l1y fJ. :::pecinl r.:ol"'tnr Ol" 

unrlcrL~Ll with G-.c"tal c;·;ee·tn; r;h:imot bricb·:ork in ct.one v,i th a 
brick oortnr. 

The cyclona heat o:"'.Chl.!nr;nra (of 4 otnecs) und tho conncctinr; 
flue caa pipco urn lined gith the· profile cbn~ot, DIIIr and 
A III H, 125 rum thick. 

Vaults of heat e.xchanr.:cro c.nd flue ca!l pipeo arc lined with 
tho overhead shmaot bricks. 'fherc is on in'3uln·tion layer, 
6'(-70 tnn thic1~, between the refractory brickwork and oholls of 
flue eaa pipes a~ r1ell aa heat exchonecra. 

\'/nlla, vault, fJi t of the coo~er and hot hoad or the kiln aro 
lined with tho profile £Shumot brickn. 

Durability ot the refractory lining durinr.; tha lnot cn:npair.;n 
ruaountod to 15 ~onths in tho hich temperature zone and 1o-20 

I I I 11 I I 111 
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months - in the zones ,.,1th lower te::ipcra.ture. 

The refractory rinc lifetime ic 2-3 months. 

The refractory liuin.z in tho co.lcin:l.tion zone h:rn bcGn in 
opcrriticn J:c;r 7 yco.rc t~ncl thnt of tl1c rent zones - ~;inco 
pu·LtinG tl .. e tiln· into operation • 

. ~~--~------~i--C-c-,•,-:_·-.· .. --,,·-~,~.--r."-1'.~ •• -<0._f_'J.··-!-.--c·--'~----~----~--~~--~------~~-i• . ~ ._ _ .- .-:el tinr;i Co;.;;~n·o:.;-1 r:..illi: · l'oro- . ·:.:L:.(·:c----- ' --
i.120~ •. icJ torj- poii) .. i; ziv(~ I Dem- ! ::;ity 

~~r~ c~-... ~I ~"~Q "+r~~~~·11 ~~t~ i r- - " u"'-"' .. , " .-u,_. "' .,.z.. "'.J 3: 
I?os .Dor;cr1ption 

I oc oc kc/c::;i- l::z/t~.i ; f· 

~1-.-c_r_o_~_c_x_8_o __ l_s_o ____ ~13-7-5-~,-5-50--~,,>450 - 2.Jo '1

1

18 

bnu~ito-corun~ 1700 
uuru 

2. Daoe.l 

Rubinal FZ 

Shociot 45-50 

5. Shumo~; C..t III \32-3!> 

6. ~hnf.lot, 39-42 
tilaxial 

7. (.io·m 220 39-42 
i:t.~'aPr 

a. Shumot A IIIIF 32-35 

9. S ha;;i 0 t P.> JIC T 2)-30 

G0-55 

30 

1730 

1730 

. 
! 

I II 

1550 -
1"(00 

1450 

1400 

1300 

1320 

3.0- 17-21 
3.1 I 

It.CO_ 2. 0 5- 12 l 
6CO 3.0 I 

I 

200- 2.0- ,24-26 
300 2.1 

ioo- 2.05 21-23 
00 

iOO- 20-22 
00 

208-JO . 2.0 21-23 

180- 1.95 25 
220 

180-
220 

1.95 25 

I 
!>50 
I 

-··~ 

-- .. ' 
I 

' 

I I 
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GrindinG of ccmont io effected in a tilo-chc.:-Jbered r.;epnrator 
mill. 

1. Typo 
2. Di!.WU3iom:: 

: llall !~ill 
1 ci.irl.Qcter 2.4 metcro 

6.0 meters 
).Noo of ch2~bcrs: 

length 
2 

4. Clu:::.b~r -Jj.~cn- : 1 st 
£iiOU.3 2 nd 

i 

ci1nub,~r 

chn:1tio;r -

l 
I 

2. 2 rJe tcrc 
).~) ilGtCr~ 

Crind:i.n:: r·.cdil~ !-'iJ.ltn:: Cil~rnbcro ·~·c;;, ru-'·· ' .. ' "t 
dcncrip '\,~on l.':! \i:i.'J .. # 

1 Gt b:illc p go 
It p oO 
" ff GO 

'io-C:cl 

2 nd balls p 50 

" 40 
" 10 

..... 7ot•.:l 

6.t.~111 .Jri VO 

A. liain ~rive 

a) electromotor 
b) coai.·-'tox 

II I 

to no 

' 
~·~ 

I i 
2.3 I 3.7 30 
G.O 

I ;:- • (: 
~-

I 

11. 0 
7.0 29 
3 c· .. ) 

I ,, . ,. 
r. I• :.J 

: -t·h~ ,..,.,,.c ""'""O nc th:it cf tho 
r\~w :.:ttl "" '' 

1 :.v'lO-G.1:ic · 
N=400 l{~'l 

n=975/153.5 rpm 

II I 

•• 

' 
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a) olectr0 . .:;otor . • the S~~C typo CG thut Of the 
raw n:i.11 

b) g<:!ar-box 

gear ratio 

7. tall rp!ii 

: !:~D50-9~~. 3 V 
H= 1·?.7 ~;·:.' 

n::: 1-t50/15 • 0 Ti~::1 

: 20.8 

Th<? nmtorinl iB clmr0cd into the :~ill l:·y •.:~;-y of the fccdcr:; 5 

tho toc::micol ci"L~ructc:rh~tics thCl'OOf bcil~g t::J follo.:;:-.:: 

Pluto ff 
l?lntc rp::a 
ol.1ilotor 

Typia 
el.L1otor 

con:r-box 
chn.in drive 

: .t.250 u~~ 
: 9 
: AZ 1~7-8, U=1.5 KW, n=G~O rvm 

a L:l.cbh'.1.rt 
: GG6/12 typo 

lh:O. 5 5 'K'~·1, . i1:-.: 1 :.> 00 rp>J 
G112/27.54 , H:.:0.53 W:i', n==1400/51 rp:ri 

w1 th a r;our ratio bcinJ 3. ~6 

Jlcl t ·;:ci n;hin'J _D-;G,der r.o:r.: ;·~nrnurn: 

Type 
ol.motor 
ecar-box 

s Licbhnrt 
: the cnno typo n3 above 
s G112/J1.13 type 

?J=O. 53 Y.71 . 
n=1400/45 ipm 

2 chuin drivoo with a total cear ratio 1=30.91 
Tho crushed material is chsr5cd into the elovntor with a 

I II 
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buckot ·•:idth of ~00 r:tl, hci~;ht i9. 3 n driven by way of tho 
elcctre::Jotcr, 1:=10 2::.:. ?rc.u ti10 clcv~tor the t.<.:tcrh~l ia 
conveyed. to the ::;c r::r·::i to:i:-· hi th t;i.c· t(:(!h::.ic~l c:~~r~c-~~riotie3 

beilil; ar.~ilC..£.::O~s to tho:;;e of ihe r<l'i< i::.ill ncpar~·.tor. 

The ss~:'.lr:rtc.:! ovt.:::l'::.izcu 1:icter·ial t::·cca:)1 tho :::tJrcn co~-r'le:ycr, 
~ 50C~::6:;co, i~ r.:!.to.:cncd to tb.1 I:Jill ~c be rc-rrouud. 

The mill uni~ aspiration i~ crfcctcd by ccun3 
SV~~-1:1 typ~, C::.~t1G5~ ·t~'" t:=6. 4 t·1J/;:c:a, h~:a.tl-160 
elcctr-o.:1ot.:>r, 211.'.J!. 3:/7-6 typo, :~~2;:> i:·::, n=975 

or the f nn, 

The anpirnti':li: air i,3 ::mrificd in the b:.ic fil tor (the oo::ie t~TC' 
as that of th'.) r•m will). 

Group A 

Frc:m the ccps1·r,,tor cc:-:nnt t:h:.•ouch thG ::.d:t:>··Pli:J.e is 
convcye(i to th~ e:J.c...r~:.to!" o.r.:l ::°'..!rtlwr on distr:i.\mtcd b.::ttr.-ccn t:w 
oilo~ by r.1ec.ns of ·~ho air-slitlei:i cyotcJ. 

1. 
2. 

/J. r-::i l i c:.£_ 
tr1 ,~}) "?~rc!;~l1rn 

t~·it 

el.ciotor 

J. f!J.C'V'.~tt'lt, 

bucket wid ~n 

el.motor 

• • 
: I~lill (J.~ )CO tyne 

r--1 6 ...... 3 1, .. ~ n · 
"'- L.~ ' "' .. 

r~~oo :.~ ::·:c, n~2:3GO rp:n 
I OD 2-37~11 

tr 3 0 I'''' -.= • ~-· 
n::-:.2SGO rpm 
U=-330 V 

: i:l=) 15 
II=24.5 

a 2AZ235-G"i35 
l\·-6 ,, i~·;; 
n;9t,d r.vn 
UmJoO V 

I~---

I I I 11 111 I 
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eour-box : PP.O 19.5-~7.B 
t··-' 7 ,, .,, ... 't- tr- .... ~., 

n=9L O/~ .. ~ .• 6 rpm 

4. 4 air-:.:1.i•J.c:J : b::-200 
J~= 1 5 0 0' i 5 • 0 t 5 • 5 ' 5. 5 t1 

S:! 1~ ~~ ~:; ~nl" ~- ·: ~:';t: 
.............. ----· .. 
Tile cilos in q,ucst{~cn a:i'.'O rrnd.c f:.--•o:..~ l1l:1tc st8cl, \':cluud 
ucf;iCJl• 

Dl•.l.i c ~1 sic, ~·l !:i 
C~rpacl ty 
1;cr; 

: p 7. O:d 5. 0 ro 
: 750 ten'.:> each 
: 6 

In cr·:tcr to provide dh,(;:1~.rti·o~ cf cc-.wnt t~c r>ilo bottcr:1 
1s eq~ipp~J ~it~ the nir pi~oc for tho co~rre~ned oir ~~rply. 

T,·;o blower::; c..rc cvc.ilu~lc .to p.:i..•oduco "the. c:o~prcco~d. o.ir: 

Type : GL 13.7 
<.;:: 13. 7 r.13 /rdu 
P~:;ooo 1;rr:1 ·::c 
n= 11EiO ~'Ji'.".i 

I ZL~2i.3'1-4 typa. 
Ji·;.:!19.a r::1 
nzH~5 :i. ... p:i1 

U==3;30 V 
ir.:40 El 

Aspiration of tb.o oiloo is offcoterd by w;:.y of tha two 
oxhtluat pipoo witb prior purific~tion o! dilsty air. 

!!i:in~!l.~1!!..W of c_s.:_r,ont to the Pncl~in~ Plant 

Arter th.:! dJ.o:J cc~;:c11t thrcut;h tho :;id.a imeu.»ntic clioch~rco 
dovicos iu tt•anr;portcd to tho ooro·n conveyor which tu.ken 1 t 

I I II I I I 
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to tho elevator nnd 1·urt!1cr on to tho packinc; en.chin;;: bin. 

Screw ccr;vcvor 

electrc:.~oi..cr 

cear-box 

cm.:1~rr r1~c::nm _.. ·-----·-

p 500x29.)00 mm 
t-:cs; 2 
2AZ 2G?-GD5 typ0 
U=12. 5 1-~·:; 

U=380 V 
n::960 rr..;c1 
il2'.)u 
Fl10 27-17.~! typo 
nc960/:J•;. rpm 

Aa a rule cc~cnt i~ d21ivcre1 in bnga, one boc wciGht ~ith 
cc:rient boi11e 50 kgc. 

Pnc1~111f: cf C2:l!'.?t1t is o.ffccte:1 by cc~~r~~ ct OtiC r_!C:?'.'~i-c~tc::·flt:tc 
four-~pro•.i.t m:ctinc;, l;u.1'0 ~::1~ovio t,n1c·, wj.·.;h u cr:1H.1c:i·~:t of 
50 tono/h. Pu.cl~Gu c·:;;:;.:• .. mt by n oystr,::-. of bul·L coc~voyore :Lr.; 
tukcn to -L~iC 1~lucc;.; c:C lc~Ui;;:r: th'-: t:,:=u.cks, \/[~i_~jr1.J ot J~.;r~·o:.i~;­

ported to tha cov~ro~ store f0r the t~rcd c:8cnt. Tho filO~t 

pr.rt of ccwcmt is U\°;livol'Cd i1y truclw. 

D~l t Cnn\·rv·cr ------··-
Ealt ~idth : B=650 ram 

l~ngth : L::7COO cm 

electro;uotor 

scar-box 

2 nd - Dalt t•:icUil 
length 

s 2AZ 1!35-6 
H=2, 5 Kt' 
n=9.30 rpn 

I''-2 5 tn•1 ·- .., • ..1.,,, 

n~:J 30/25 r-p!l 

: :n~650 l1:.i 

: L;::35500 L!l:J. 

Dri vine c.lruo s DT 546/10A typo 
with a b~:ilt :tn 
motor-c;cur-box 

II I 

II I 
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Chnreirig of ccocnt into the packing ma.chine !:,in ia 
eff.'cctG a. i:i;y t~l~} elevator \'ihcrounon cci.>un-'G 13 ·~:il;"en to 
tho vibrflt1on screen n.nd thou to tho l:iin of S L1.). 

l~lcvr ... tor 

bucket r:idth n r:: 500 om 
height 

cl.motor 
H :::: 1:;.6:,iO om 
2AZ 237-6 
N:r:"'"/ K~;, r.=950 rpm 

b DI·' "O ... t .. ~ 7 ..... '"50/'-''' (;~nr- OX 1 ..:, ~'tt i·:= .i'• ,;, n::::::; ""''J rpm 
Aspiration 0£ tho sy:)tc:a io c1~de by means of a fan. 

!.£.!l SVS 8P 130 j 
~11o00 r~ /h 
II:-..:130 ~;m·:.c 

n=1,~50 l!:m 

el.1.:totor 21:.Z 26~-4 
l~c14.a 1:~·; 

n= 1 it 5 O i•pf.1 

Tho nopir~tinc air io clcc~ed in B bac filter • 

• 10"''" ··· 3/•1 • ,.;"'v "" ' 

s 5 
: 40 wi ti1 tho r.ioohunical l:nockine ~j;horaof 

Ce:r.cmt :::pilt J.Ltrin~; p11ckin,) i3 collocte;d to the tin undor 
the pacl~in~ mn.ci1inc f'ro:-J r1hicl1 it in r~;tui•neJ to the olc­
vu.tor throug?1 tho sorow conveyoro, p 250 , L=4. O, 7. 5 m. 

!rho dust procipi tu"'i;e:a in the bug .Cil ter ia taken to the 
$levator as wall. 

Dulk cei;icrnt io loaded on trucka throut1h the ai:tt-elido. 

I ---~ 

II I I I I I I I I -
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YIII SL:I2GT~;I:C:~!i .SUPr~Y . O? 11:~]:2 .FAY._~Q2L 

The electrir.::>l eucrry in CLiP\'licd by the r:l.::L tr. PA 
(l~;thic.riicn ~:J.eetr-ic J,ic~r:; f.; .Po;;;or Aut:.-,ori ty) \·Ji th tho 
voltGce of 15~000 v. 
For the dr:ctrfcnl cnc>!.\'7 trcn0ron:1r..ltion nnd clistributj.cn 
o. p1·ovision L::i· nsdn o.f u "'l.ir<.:1,:;for.::or ~'.:Jb-;_;·~o.tion \';iJlih 
the follo~i~G trnna:o~Jern: 

1. 

2. 

Thrcc-p'.1~:'Je po·:g:r oil ti':'.n:::for;ncr 
with <..:!"-:,! outp:tt nf G30 rv.A •• 
trz.nr;l·or;-.cticn r~r~io bcin3 
1 ,... 0'"'"' ' !/,. ., ,.,0 ;r ;}9 v\.l;J;:rl'' Vt ..Jv y 

Throo-ph:ise o:i.l trQr.0!c:n,icr 
output cf 250 }('{,\, tr,,n;;for·­
mut:i cm rntio 15, ((;Q,:t.4/V'~ 00/231V 

pea 2 

2 

pos 1 

Tha nain raotore of t~a ce~ent and ra~ cillo nro aupplica 
with thr~ eni:rcy fr::ira t!;o trr;n::fo;•;,rnr-.1 of G30 J!..VA z;~cntionod 
in ~- tcr:i 1 r!bovs; the i·cst i:.otors ( 3d0 V) - t'ro:u the -'cr:msfor· 
me1 .. of 1GOO I:VA in jtc.;::. 2 (onG of t'.1!1 ·~r2.n:::foru'.!rs is 
ntand-by). 

Factory li£':'.1i:nin3 (one-ph~.t::::e, 220 V) i:.1 ciffcctcd from tho 
trunz.fon1cr of 250 i~VA, wont:loncJ in i tcr:. 3. 

Tho total output of ·the tranaformer z:.ib-static.tt io 3510 'KVA, 
. cos 0.( =O. 8. 

Tha conaen~er batteries (N=50kVar, 360 v, 8001-10) serve for 
the power factor rai~in;. 

-·-~ 
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T 
·f .., o .. ~ ,. .... .. , /: . ..... ,., I 2 wo cc~Jr pu;n1Je, u-.., .;~'po, \l=~· .. ,;:.; ~. ~~in, .::.-'·-=·.:.:;~ au, E;r::: 

provL:aJ. at t:u f:ictor,y to J.if;c);~'YC:C r:.:~~<:.::i:~·t; frcL.1 eictern::: 
and pu:;:p 1 t into tho t:,rJ~; the clc:ctrc~:10 tor 2AZ 237~G, 
N=7 K:·.', n=9:..0. r:;~, U:;;}";;Q V, is:-:17'1 bc.:iin-:~ a t."h·ive of tho 
pu:tp8. 

Tho rC':ntire:l ntoc1~ of 1·w::.:Ctlt in l:·~-rd; in ·~:i·-~ rJota1 "'G~"!T1k of 
600 i1 3: f.upply of un::.out into t.li.:~ l:il1.1 nnll ro.n mill t:.::rnc;r 
devico i!J C'ffoctcd by t1cnnr; of tile' pur:rpn, n;n75 t~:po, 
Q::60 Jjoin, r.--?:> l~c;/c~:i.'·, ;:;oo;-2. Ti1'3 puup olectrlc:·;l ._,ot0t•, 
2AZ 1D7-4 type, 1>=5. 5 n.·, n=H?.~ rp:i, u:-.3~:0 v, i==1;! L~. 

I 11 II I I 
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PAR'l' II 

I~ nr:o;~'.~l~Jo?:: m· 'i'lf'·~ ~";'~TN •rF:crnff>LOGIC . .U. EQ:Jir..;r:r;T 
O? :rifi~ r~/~CCO~~Y. 

The cnin inclic::--s of opcrrition of the Rotary kiln,. raw and 
ocuient oill:; arc ci vcn in 'lablc:J 1, 2 o.nd 3. 

-- ~-:-r. ., __ 
·::t~nJ-1' ;; "1"0 

-·-I Cl:~nte;r .... ·1. . i•.,] ... ct~,1l' or- Ha::l."i; cpe- ~~·. n ,~ r z~;/ ,, 1.1...1 co.; v,. _,_,n " ,_, \.-i. •,; •.•t._ t; 

Yoar IJonth output pscity hotu'rJ king s-"liill f a.ctor r.:ific con ~pt.!C 1l: .. ~· 

t t/h hour:-. hou_ .. o 
_, 
f" :::tmpt::ton cor1::.!J..~..1 ;_~ · 

Yc··J./i. .. ,. . _ .. - .. ?' :·~-!/·~; 
--· 

70 Jan. 4942 9.9 744 484 260 65 10·W 17. G 

Feb. 4137 s.9 672 41:-3 229 GG 1030 17.7 

Mar. 6537 9.3 7·~4 635 59 92 1045 17. 6 

Ap1·. 6107 9.8 720 620 100 f; G 10GO 17.6 

Uny 6375 s.1 7~-4 703 36 95 1091 . ·o ~ 
I.; • :,J 

Jun. 4723 9.5 720 500 220 70 1063 21 .. 4 

Jul. 7207 10.0 744 720 24 97 1030 ~?1.;2 

Aug. 6915 10.0 744 692 52 96 1049 21. 3 

Sop. 5729 9.7 720 5S2 13(3 81 104'7 22.3 

Oot. 69133 10.0 744 695 49 93 933 ''A (\ r.v. ':J 

l\ov. 6132 9.9 720 617 103 86 1022 22.1 

Doc. 3653 5.7 744 641 193 86. 1530 37.2 

PJ;R YEAR 70240 9,5 8760 73G'f 1373 B4.3 1072 20.7 

1971 Jan. 6570 9.8 744 691 53 93 995 22.5 
F(':b. 5200 8.8 672 590 82 88 1130 24. r: 
?;for. 5000 9.4 744 531 213 71 1265 22. ·~ 
J,pr. 533] d.3 720 c;.~ 1 79 f39 1141 25.4 
tJny 6516 9.2 744 710 34 95 1082 22.2 
Jun. 6016 ~;O 720 666 54 93 1118 23.0 
Jul. 6093 9.2 744 665 79 39 1038 23.0 
Aut;. 3117 '1. 7 744 405 339 54- 1262 28.6 
Sep. 5335 .-3.5 720 6?.11 92 87 1240 23.3 
Oot. 6307 9.2 744 6.38 56 92 1001 21. 6 
Uov. G007 9.3 720 64.3 77 fl9 1050 21.5 
Doc. G 110 C• 5 

.,; • 744 641 103 86 1oio 21.1; 
pgn Y~A'.l t)77n;,_ <J. 0 ';.7Go 71:nr, ~ r'){ 1 '· .} r>,5. 5 110') :.'1. 0 

~ 
I 



Year L:onti 

1970 Jun. 
Feb. 
Uar. 
Apr. 
Liay e Jun. 
Jul. 
Aug. 
Sep. 
Oct. 
l~ov. 

Dec. 
Per year 

1971 Jan. 
Feb. 
L1ar. 
Apr, 
l.iay 
Jun. 

e Jul. 
Aue. 
~ep. 

Oct. 
llov. 
Dec. 

Pi'r year 

1972 Jan. 
Feb. 
Uo.r. 

I 

L 

- !~2 -

Operation of the Cement ~ill 

Cc:nent ;.:ill capt Calendar ·~·:orkinf; ~tand Uso.e;e E110rr;y e1_1ec:tfi\ 
prouucc( city nouro hou~·s a till fr~ctcr con;~·1;.,pt:l on 

·t t/h hourP. ,., •r:•rr/t 
J . ~ -

7539 11. g 744 634 I 110 B5 42.8 
70'.J2 11. 9 672 595 77 zl3 40.8 
7620 10.7 7·H 713 31 96 42.8 
7.-io5 11. 0 720 672 48 93 40. 5 
3292 12.2 74,~ GB2 62 92 3().9 
9.363 13.9 Tl.O 493 227 63 ?G.G 
5309 s.1 74.4 532· 16:? 7t 53.9 
4409 9.7 744 452 2<;2 61 51.1 
5631 10.7 720 523 197 73 45. 7 
Gd 11 14 .J 744 <~75 2•r0 v..1 64 3~•3 
6271 13.9 720 451 269 63 37.1 
.'~059 13. 7 744 5136 153 79 3,J.o 

337~H 12.2 3760 6(~ 5 :; 1902 7':) ;; 40.2 
-

9712 16.4 744 5~:0 1){ 79 30.1 
6331 14. 2 672 44G 226 GG Ji.3 
f;55'l 12.9 744 431 313 53 JG.') 
T/131 11. 7 720 650 GO 9;~ 3:?.4 
7559 12.3 7.~4 5SC 154 7c ... , 

"' _, j•J. ';;! 

dG~)6 12.5 720 G')O 30 96 3G.o 
6~61 13.0 744 401 263 G) 34.0 
·~4G1 10.7 744 41 l;- 330 56 1,3.7 
7631 11.9 720 639 81 g9 37.8 
7?34 14.2 744 509 235 63 33.6 
7G04 13. 5 720 561 159 73 35.3 
~000 12.3 744 648 96 37 36.1 

36~~ 34 13.0 8760 665C) 2101 76 35.9 

5291 14.7 744 423 316 58 34.0 
7712 15.2 696 507 189 73 26.7 
7414 13. 3 744 539 205 72 

1:i2.!.£.1 So:u:i p::irt ol clinker frol:l the Dire Dm•a cecent tactory 
is uocd for the cement production. 

-

I 

__ _J 
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' 1972 Jun. 4165 ~!. 2 7.14 4~3 291 I 61 1377 22.1 
Feb. ')377 9.4 696 r:.,.-.r 7; I 90 3·J7 17.9 u.c 0 

ri ~-r" 6102 ~). i3 7.~4 
,,. r-,.., 

~2 c3 1162 ~ ·c. 

'! 

-,.._-

Oparution of tile Raw Uill 

~ 

~nr L/out i cJ ]~D..\V tir i}~ ;.iill C:_tlcnd::u• :·:or ~tand u~~c~ !fa::!t 8p•3Ci ::n.:; 1,.. .' -~,_, 

output li~~ci ty hcnr3 kine -:;till f 8.ctor fie cons. ~~pC!Cl~: )_{ 

t t/h hour.:: hrz ..f for JL'j':l.l1(; ,-~ cr;n:;c:r::i') 

Yr:~~1/~=r~ 1: ·rr/~ -----
1970 J:~-:1. JO'.JG 23.7 '144 31; 3 401 , r 

•10 33.G 23.6 
Fob. 7327 24.~ 672 302 370 45 31 .• 7 ;:3.7 
lflur. 107 ·r7 21. 2 7,j4 515 229 G9 35.5 27.4 
Apro 10020 ~! 1. G 72.0 469 251 64 34.6 27. ~-
L:ay 11G16 21. 1 '7 I A r. 'H 196 74 3•i. 6 "'7 •) ' . .,. ,. ,,,,, .. , ,.,, ::- • 0 t. 

Jun. 7G6.J 21.5 720 35'{ 363 50 35.5 26.6 
Jul. 1136,+ 17. 7 714 663 76 90 43.2 32.2 
Aug. 11143 1G.2 744 6::6 5.g 92 4d.O 34.5 
:Jop. S4·•4 17. 7 .., '1" :;.w. 130 75 ,1 ( ~ 32.} r r.v - • .J. -

Oct. 11S55 21. 2 7~4 53~ 210 72 33.6 21.0 
Hov. [;54 3 21.1 720 433 237 67 )~). '~ 21.0 
Dec. GOG7 21.5 744 487 257 65 57.6 27.1 

Per :\''::C•J" i?.CC17 20.2 .J 75~0 5~' 32 '12:1 70 ,7 •. i ?.1 • ?. _.,__,, ____ 
~ -- ·-· 71 J .-:.n. 11163 21. 2 '{ .;.4 ~~') 219 70 2'.>. 9 'c'l.G 

Pcb. 9b33 1s.1 672 500 172 74 35.~ 2:3.4 
t.: ar. 7S25 19 .o 741 417 3~?7 56 37.4 30.2 
Apr. S340 19.0 720 544 176 75 )3.4 30.) 
t1ny 9330 13.1 744 609 135 02 46.1 31.3 
Jun. 10743 18.6 720 576 144 80 41.3 43.2 
Jul. 10749 15.3 7·~1 633 61 92 49.9 y~.o 

J.i.ua. 4415 13.0 744 425 319 57 92.2 42.4 
(' ... ep. S392 15.0 720 659 61 91 53.8 37.4 
Oct. 10G17 17.8 744 606 138 81 35.5 32.6 
Nov. 10099 18.2 720 529 191 73 25.9 31.3 
Doc. 10139 13. 1 744 551} 185 75 43.2 33.1 

Per y'"~r1r 
1-,,-:i., 17. 7 37GO )(,j;?. ') p.:~ 75 3r;, 4 3.t. 0 -- I • ..!,. _..I ) L,. 

1972 Jan. 'li2~ 16.0 744 446 2<)d 60 47.1 37.2 
Fob. '>n33 1.J;_, 16.6 696 510 156 73 41. 8 42.6 
!\i nr. ,Qt()~ 11.3 7-H GO?. 14:? F~ 1 19. 1 

I 

L 
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Operation of the kiln ia not ctnblc. The aver~cc r.ionthly 
hour's cutp·.~"t of thG kiln v~1ricd frot:i ~.3 to 10.0 t/i1 i;1 1970 
o.nd fro~ 7.7 to 9.3 t/h in 1~"11; Or.e could. ob~1,~rvc even !T('~~tc::r· 
fluctu~ti0na in the avcr~g0 d3ily hour~s outp~t: fro~ 6.7 to 
10.7 t/h in 11-.rro und l:cc:.:1 7.2 "iic.' 11.g J1;/ii iu 1S71; 

The kiln ucc.r.e fnctor i'' low. Tho cicnific~~nt; st-::nd:.;till of 
kiln takes pl:::.cc duo to the tacimoloc,il!Gl, rnoclwnicnl and 
cloctricul fG~lts. 

Ycc.1,.. Tot~1l ll!.l!rl.ber I .. c J., u n T n (; J'; -- --·--· -of ut.'.::ndctill l'CTJr-J ir :.i.nd "ice !11~0 l:') ;~~-t \.!.J.l F u u l 'G ; 

hours i·elir1i?1[; .f ~~· ·. ~ :•_ ! .. ~' 
of the lEJ-J~1~1:""; 'i''>"t-1 iJCC!~o.r:t l'c.;£r·t: u-l-:01.,~! .t·· :.:~.! 0 . l l• 

' 

~[;[ 
0:-:.l ' - " 

1.f}10 1373 806 l 10 

1971 12(i 1 G34 296 I 181 

---·-··~·· 

I 150 : 
L__:__ : 

The nnalyoia of the technological cquip~cnt op8ration rcvo~l8 
that tho pcaci~ilit1oa of tic cqui~~cn~ uro not u~0J in f~ll. 

C;;iproYc:r.rmt or the tcc!molocic:~1l proc:oc:D, orc:anloation of 
r£Jpuir, olir:;in:::.tion of the ~autcri~'.l rinc for.;iotion Hill rcr;:::i·:; 
to r·aiso the kiln ou'i;put up to 10 t/h rm ·:roll 0.:3 the u~;::c:o 
factor up to 90-92 ;·~. ~he .imprOV(;mcnt in quc;::t::.on in i t:J n1r;1 

means th~ udditionul pro::!uction ·of clirik~n :i.u ·~i1e qLl.-~11t1. "'~:r c::· 
10-11 thousand ton3 per year in cG~p~rison with 1971. There 
exist ::;o~::e rcDorvos in tho crinding :icptu•tt!lent of raw mi.x·~lil'O 
and cement. 

The data on the mntorial movement in 1972 for prodaot1on of th~ 
raw mixture, clinker nnd oe~cnt uro 0ivon below. 

c 0 
,, 

' u ? T I 0 ::: of 
1~~-~--~--~-----~.....-------------8 ;:.:.ncL-J t OnG 

!1aw :.ax L 0 ::: ;.: to tnl ......_ ...... .....__, __ ... 

o~tput t ~ 
t , . "(; ' t ' v --- '----i---+------+---+---:-.;._-t---.:....-t-----..;...---+----·--.. 

January ~3~3 1~.0~ 1~CO ~1.33 ~2 0.~0 7)00 375 ~ 
!-'cbr·l~:!'Y 71°0 7(.1 217'.; ?3.0 '~5 0.9 ~l.16) 473 r; 
· 7,..,<v'c(·1 :·']_,tl 'r··.i,·_,' .. ) .. ,· .• ~j·,·,~·, ·: ;~ 1 ·), ~ •. :\"' 1::·';•, ,~,, 
~t.....;_ ___ _..__;.'·-...... ~...;..;.'_,-...,j..,.-...;_:;·~ • ..i.....;,'··-~. I_,/ t .. --~ -.,_,_.-------"'<-------·--· .,, 



~lonth 

Januw'y 

Fobrunry 

:.';arch 

Ju11u:::.1·y 

Pcbrt'··.ry 

l 
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Raw mixture con::m;-aption for clinker pro~uction 

RU\\' mixture Clin::m .. R~::r; m:i.xturc Clin1-:.Gr Loss 
COOSUinp·~ion pr·o~:uccd :-~~ .. ~cific c. 

~ t I ·~ rJt ,...1 ~ .... 1 .. 
.._ 

~.· .J. -·· l .. I, • 
_, 

I - -
70J6 42'.)4 1 ,.. .. 

eV) 129 3 . 
9752 ' ~910 1.65 177 3 

10311 6291 1 .. G5 189 3 

t.1utcriulo connur:ipt:i.on for cc:icnt proc!uction 

c 0 !~ lJ ~·1 P r; I 0 !, (j ~~ s ·-----·--------~ 
l.'') .·, "" ~- {:\.,... _._'>,'.·,·.· _ •• ·._ '·-' :. ' f 1 •• - "'·11~· 

, •• 11.,..· ·.:-~>.-.-.i--·-..,.· ---"i---'-:'~·.:.:.._,,,, 

t 

, .. ,,_,.... 
.:: I '.;J 

3.4 327 

6503 BG.S 674 9.0 307 

' . .. r • .. ,. 

4 "l 
'-t. c .. 

G3:)·1 

7791 

,_ __ 
.,. 

i---~v. - _....::.::...... 

63 

73 

75 

1 

1 

A. Qunl~. i:v control r,f the re•.'1 t;w.tcr:i ~:1:.:i 

Th.o onmplca of clay and lice~".;one sre taken fro:i tho plate 
feeders, deposit hqll 'und fro~ each truck orrivinc at tho 
far.tory r:i th a view to .:leter1~ininc the cont:mt of m.oi:..;t11rc 
un'l C::iCO ~. T!:o ~v~r~i:.~ zr.mplo i.o compounded fro:-.1 th!? zaid 
auroplea :or tb~ ch~oical annlycio, which is mcde one per 
v1eek. 

' 
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B. Q:iali t.y cont:rol nn1 correctton of th~ rnw ni;~t:.u::2_ 

Correction cf the raw mixtureb effected accorJinc oo the 
cot!tcn"'IO cf CaCO.,. In ccmrili::.mc.) with the rccc:e_: .. 0ndati~;1 cf 
1,11.,~ Pcrcr13, ~=·~I::J c:{p~rt c1: p!~~~c I of t~~ !.1r--~j~ct; !:~.!:!d·::°t:O~!·-~' 

iu us~d u::i a corrcc-';.;ion et"bixturc in order to raise thG ~ilico. 
module. Cll~ nnJ 8audsto~8 ure mixeJ outJido 0f the d~p0~it 
bull by mcana of·a buldozcr. Pirot one bucl~et of snnd~toLo 
is wixod ~itb nine bncketo of cl6y. A:to~ t~2t the ohtuin~d 
mixture i.s r~i:rn1 nDuin wi t:1 clny in the i'ollo·;:in::; rr.n.io: 
1 bucket <•f i.iixtu.r..: - 5 buctets of cluy. 

The mixture prepared in ~uch a way, t~e content cf snn12to~o 
boinc: 1. G~(.(, i::> irnchcd into th~ dcpo:::i t hall. The r:n·,, t:ill 
ia e:iri:i.:.:ip,::;J. ·.vi th t'.13 two bin~. t:ne of t:ic-~:n :i.a ch.~rc;cd. r;i_,,.;!1 
liraos~onc, the other - ~~th the nixtur3 of clsy and ~~na8ton~. 
Tllo L1ill i:J ::;upplicd •t:ith thc~o t¥;o co;.aponcr;ts by r:icu;.1;, oi: tt;~: 

pl 1J.tc fccJ.~~:ca. ~=-i·io.r J'o toi11c fed 1n~~0 the i1\:~~;\.':~ .. ~r1i~:1ti:·n :-;il~­

the x·ur: L:i:.i.x ,;.uro iG :;;a:Jpl0J. ono ~1..;r i/:: h in c.~·-~·:.:r to 1::..:: i..·.:.-.::-.;.::i.£!.· 
tha contont ot' CrtCO..,. ;~oi~turG content and f:inc•1c::z3 or the r,~·.: 

mixtrtro v~·o dei'inod..)oncc: per hcur. 

The cround raw nill in fed into tho hc~occnioo~ion silo up to 
2/3 of i tu volumo, whe1:-c1.rpon t:i.c i:1enl i'·~edin:_:; i::; £nb;c·lc:i ov0r 
int(> tll(i Hccond ho'"1occniuut).on i:ilo, '.:.'ho cilc bcin:~ fillc•l up 
to 2/3 or t!i~ vclu:;;o, contr:.inn the re::: ocul of a vcr~1 vcn~it?­
t;atod cho;::"d.c:.ll co:1po:.1i tion sine~ the trio pl~ttc: .fo3j.?1':J ci· the 
mill cannot ::iccuro the prorc1• accuruc~· of tha ;.-:.~·oportion1n.s. 

Tho raw neal in the ho~o~cni~utior oilo is blended with the 
co;:iprc:3:rnJ nir. /lf tcr blen:.iin!j two n~17'plos (top - bo-'i.. ~o:.-.) &1''3 
·tuken -'~o ,t~teL't.'liue the con~.:ont of Cn:~'.} 3 • If ·ti>in conton~ iu 
not adcq'..1:~t-) ti1e ::iilo iJ :;uVijlicd wit:1 the nJJitional q•.t:•:l·~ity 

of the raw aixtur~, CuC0 1 being low or hich, which oixturc 
iu blended once acain a~d tho con~cnt of CaCO, (top - bottom 
of the zi lo) i.'3 dt)tcmine1. Cn {~et ~h;:_;-,...tho na6quu.tc cont~nt 
or C3CO th~ rew mixture 13 pu~ped into the rnw menl eilo for 
storaeeJ The rz.w mixture on tho vmy from the hoLJor,cni::s::. ticn 
~ilo to tho ready mcnl ~ilo ie expoccd to the control en the 
Caco

3 
ccnt~nt. If tb.~ l.i:ittor Cloea not correnpond to the r.Orti 

they etop pua.ping of tne raw mixture. 

I I I 

I 
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The rG.i7 ~!.xt!lre i!; r;~pled. O~'=!r'" p~!' J1(11J r \"Jhn·n boin£; cor~v-c~rcd 
frc:n tho l'~\; ~~:il ::ilo into 'd1e kili1. One s:i;r..ple: ia <!Co:ipcu-rh"i~:l 

frcm the rtbove ;;;u:ilpl.;;s fur tho we:'kly c:ic:1ic::l ~r.:il:,·~!:.:. '1'!·,.,, 

content 0£ c~~o 1 in the r~~ fuixtare ~~ppli.d for buruinc ic 
def i&~J cnce/ho~r. 

It is r::c-•1 ·i;if~·in;·: to notn t:2::.. t th!~ fuctory tt:-.:t;~-:.lly ~.chi\:vos 

a h:lt.:h d~,,;~eo c.( irnii'orr.:;iti of th-;: r::n1 mixta:::·::.: us :fn4" :::s 
th~ c:nt•.!llt of 0:!.C.0

3 
to concin•ntJd, tolcr:.~ncc;~1 c!oo:n th:; r..orn 

beint; in::.:iGuific::mt. 

The ftu·n~!CC oil (i::~zo:.it) .. :~.th n. nnt calorif1 c v:::lac c:' ~'GCO 
!:cul/1.c :i.:J utili:~(d at th.:; fr.otory for tho clinl:cr b~·~";.ing 
no \';ell u:; i;.:.: d1 .. ~·ii1r-;. '.ll10 ~j:1:Jplo cf· ;,:n.~cu t fr~~J cu~:>, ·.;::~i:;_t!lo 

.· 

01~ ciu-~c1:1'"! i u c}:!. 1 0-..·~(':1 -'.:,o -t; t:.·:: c.ir~n J.y0~L ~ ·.-.~i th. c. vi c,N tc ii:_,-:; c::"'""..::i :·~ ~ ... 
tho ~.:;ulphE~ .. uud r-;i:,:i..:3turc cr~ritant n~ \':ell an :t.·~~1 c~~lor:U:':i.o 

vr.luc. If so rer,_?Ji:r-ed. t~w t:(~:t.;out c:m be sampled \":hen bcinc 
injected into t~e kiln fr~~ the tank. 

D Clinl:<'n• nP:~li 't•: C'."::1trol 
• - --=-- ----

Tho s:.:opl0 ol cli11l.:.e..t.· 1~1 t~.::1~cr1 f:rc:-;1 th.c Cocll.r c"'::r~r h~~ .. lf 
~tn hcur ty L.':C'.1.ns oi' a 3p'.d'-'• l'hc cU.r:~rnr t'.':;l:f;n i J siC'Jtd -~!H'c:·. 

to;:o sic~\!·:·c:$ ti1•.' rd '7,1'.'9 of eoJ.ls bein:; 7 <m:l 3 r:.~ ror.p(:r,Vi.v·'.)1.y. 
Tho cu~~le, ccnt~ininz p~rticlcs of 3-7 mn, iu cxpoo~~ to the 
weekly ch~~ic~l un~lyEis. ~he clinker litre woi~~t 10 dcfin~d 
every tnlf an i'wur. ·;~1c -'.j:>y~;icc:,;nGl>:;r;tc:d t;;~;t;;. cf th:: cl:!.n~·: :.,:'.' 
ore pcrf.'o:r~:ed on~/\'1C!ck. '1'1,c cont·cnt of free li.r:G in e;H·t1kcr 
io not dl'?i.~r1:d.n·)u. '.i:·he cl:l.n>;cr li tro weigr1t is chnr~,o~~orizecl 
by a hici1 ciut;roc "i,;olcrnncc to tho low valu~~, tw a rulr.:. 

Cypnu~ is ~ru:iplcd 3 tioeo/d~y from the mill rc~1cr is order 
to detcr~in~ tho content of ~O • Tho rcpre~cntct1ve or the~e 

samplc'3 ii:; expo!:ed to .the che:n!cal onaly[lis which tukea plucc 
onc/wee:k. 

I 11 
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In complicncc with tirn reco:·1:::cnrJn.tionn or t:r. ~,crcnz, UNE.O 
exper·t on pii.u~c I. the puzzoL::-<ic rddi tivc - ~u;Jicc - .t.n used 
Wh'.)11 CC~iC!nJl.i [':rindinc;. (1 per C•:.:!:t Of prn::dcc til'C in"t1•oduco:J. 

Se:::plcs of ru::iica ::ire t!;!ken !rc:.:i ee.ch Du::::.p co.r fer the lk.i'.:'ini-­
tlo"r"1 of noir;·~·lll''C content. ~h(! l't:prc:::cntci:ivc o.i.' tlloso n:.•c:.1.~lt.;G . 
in cnalizud cno bar ~ook. 

G. (~i} c]L!;r c0r'..!::Dl of (!~·: .. :(;n t r•:: ·1 _ .. ,'.'nn~. ,..~ t ior; of t lFc ~1vn·~() 

to 1~(! rr2~c:· 1 !__~l· 

In ortl2r to h~t\' · e po~'.:;ibili ty of th~ 1.hrcc ccn~orr:mts l1rDp0r.­
tion:l.11g (cl in;: er, DYv:m::1, pu:;;lcc.:) o. provision ...-::i:~ r::v.dc or 
a ~8~11 ~;~t2l bin us woll ~8 n thir~ Rd~ition~l facQ8r for the 
ce;ncnt mill. l.ut at pr(.,;:;ent one of tlw ·;;:."}i{;:iir.:c rc0,~cr2 ir; 
idlc 9 hmice cl:i.nl~cr i!;; mixc-1 1,-'5- th pu:;_.icc i~1 tt~;;;; J.:;~-.o~;i t htc!ll 
by o;)ade:3. i::::1j i.; tJb:iu"I.'~· of cli.~_,;:•.·r ~1:d j:r.~.:ico :L: ch:..rr,ed :i.nto 
th: l;in l>·:>h<: equ:l.pp::~tl wi ~ .. h n plate fce:1or whil·:.-;; cyp::.n.'>i.; j_;:i 

con\•oycd i'r0:1 the new bin thrcuch -the bc!U; weichin;: i'eeJ:-:!'. 

Y.hcn bcdn:; fed. into th~: cilo cu·.innt h; G:!::>plc:.l ft;r tile dcf.:i.1~i-

ti ,.,.., o-<> l' +~ ·1'·•nunce-c-i " 11,., COT" .... ,,.,~. o-f' c-0 i" ·J-:->-'·rr-·J· ..... d OT''''; I v. i .I.. "';:.,J L J.. " --~.., • J.. t .... .. .. l, \..;. s .. t• J. ... ) .. ....; ~ "" ..; • ~ - •.t ,_ i. \.· v I 

ah -J..• ·Pt T',·1e ~,,:nr,, --e ""'" i'lc ..,,,.,i, ... o i' the \,,;;,..,.,, •~ '-" .. "1'·1 c:-1 "'J ''i11-.l i':' . 
" .... • • I 1_ ' - ._4t.# a.;lk,lo.ao._~ ...... _....~....... _,. ··"'"--·· - l.,J~~ .. _, _ _. ·~ ~ -·- - • • 

once per 2-3 :.1ayo (for cucn.f.;ilo). 

Tho phyGi1~cnr;ch~mical tc~to n1"'c carried out ,faily (r:.illod nn:.l 
pac~cd cc~cnt ~cparntcly). 

2. P.t'.?.UJRS 01~ '.tHC c:-rt::HC!J, IJ;AT.YS.CS OP i'H~ fHW ·r,~f,TERI/iLS 
CJ.Xi.i .~.:\ ;~: J c:: .. : .. i:~ 
are prcacntod in Tabloc 4+34 uttnchcJ hereto. 

\Yi th n vie-w to i:aprovit1~ the i)roduction technological process 
I oucco:Jted rccon.nLlcrir.g of tho chrirto of uawplinc and 

~her.deal urmlynos (see Ar,pen:iix 1). 

Formoly tho chemical :m~lycco of the rcn·1 L'lixturo, clinker o.nd 
rew nn:.tcrinlG woro m::.·10- once/~·.:ec.ik. I zatc:eutzd pcrfor.ning the 
analyses oi' tho raw rJixture nnd clink~r once/day an.i thooe of 
the raw catorir.Ll9 - once/month. 
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I11 tCii:.J hJ~i it 'br:c·-~·~.e; pcsciblc to ~c.1~:0 co::. .. recticn cf the 
I'U\I cixi.tH"G oncc/dr.~· £;incc ~~t!3 coph::~sio w::i::i co1•c~htrat~d 
011 prc:::1:"~!.tion ;.:..,_r,U t;_:1nli ty c~;n·G.:-ol ot -i.!1t.~ 1'~! 1.·; t;.:iA·ltu1·0 t:.U(l 

clinl~cr. / .. t the t::<.'!lC tiL'.le t'.10 lnb \1Z·-~ rclo!lccJ. i'rcu lc::;z 
ioport~trt jobu. 

The lab lU-l not r~~·::c the r.r.~·lyi;is 0;1 t:1c free lii:.:e con·t.cn·~. 
~'he olin~~~~r !1c:1 .. tir.;le:n of 3-7 r .. ;a wcr:.. C-X:_)O~e:\.l -~o tho nn~•l.:;::;is 
nnd tl·wrc:rore tterc w~s t:'!i::;:,,·:·prcrnon·:·,~~t:i.t'11 or i.;i.10 roBul~;:;. 

In !5nrch 1972 tli.c nvv" cho.;:-·~:; of st:.::,;)J.inr:; :mrl m:'.1lys~o \':ere 
npprovcd by th\? ~:cw:1cc~lon~ cf' the Co:,•poration unrl put iut.:> 
oxecutio-.:. 

Since th~ ~n~lyDi~t~ cf t~~ l~b mo~l-rrcd thu chemical ~nclysi~ 
on doto:·:-:--cin~tion of t:w fr·,:•~ li::io cc:nL:~t it l.~;"c;ar;;:: !l<:;:::;i:.;lc. 
to jt~;,,~~·~:~ "'~~;.:: ~c~:--.:.--:~~ cf the J~~-:·,'! rr;,ixt:.~_rc 3ir.t:.:1"2:.'.i·1_i t:; :.:.;r.:: 
cha·act~.:::·i:::::: ~Or(~ cerrectl~· tflC min~~'.'GlODiC£tl cc .po:·;i t:i.c-~ 
of clin1~cr. 

The liL1~:ztor!c chc:;:ice!l c.n~1:,~:..;i9 is prc~enttzd :tn 'l'cbl0s 

4-7. 

The c.rw.J.yai c; irrplian ,-:;ood ·~n~tli ty oi' l:i1;;r:otcn~~ und hir_:h. con­
t~nt or c~co~, At the c~~e tine the ellic~ anJ iron co0~l~3 
vary wi'i;iiin ihe brc~1 rori(~: .Crom o. :;3 l.o i. '";,7 al!u f::·0;.;1 

1.0B to 5,co rczpacti7oly. ~~~ due to the cidsot content of 
1·' • ."\ A, U:") ..... .-, ;; ":' n ('. i.._'n

00 
,_~_ .. ,:! r_;, '~ -i_:r..Y'I_. ~ -:_· •• r.1.:"".o "f ...,fl! l ~:"""....., 'J. O" tlt~ 1 ·~ -~:-!~ .-...-.·, 

tw-.&.V:.?' ,,._~~ ........ ) ....... ':' :.-~~v., - ---~V - J _.! ..... ~'l~ •• lj,\,a:# .L .. \,,; -y"" "°'- .... 
over the ~~ unB J~ irl in~ic~i~ic~nt. 

The ch~cic~l analysio or cluy is given in Tables 8-11. 

Tiu:.nl:s ";;o th(-:J hi6h conA.;c:1t or :'~,-~O ., ~ n clay the fn.ctory can 
opcrut9 without t~c corrootion aUd!t~v~ rich in Fe. 

Tile silica. r,;od:1lc of cle.y lien w1 thiu tho rar1ce of 1. 70 
2.iO, the 1~on o~j~le - 1.70 - 2.10. 

Tho chcudcul analyoio or 3:indatone i~; ah.own in Tables 12 and 

35. 

Only one c:1r:micnl f!naly~i:J or sands-tono h3l'J boon rr.ada at the 
fuotn·J• up to now. ~ha ar.~1ly.sin o:. complo .373 ha:J b!:en rr.3de 
in tho C~~ent ne~c3rch Institut~, hloscow, USSR. Tha content 
or silica in hifht the oontant or ulknli beinc innicuificent. 

I I 
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Tablen o-·17 a:ta~hed hereto pre$Cllt the chcmicul ccr.:1.10-
si t:Lon of the !"U\'f ::-d.xt'.lre. 

The chc:.J.iC<tl ar.:.Gl;;.::i:; cf t!:'(": rm'! mir'rnre show:~ th~t thr~ lnttc1• 
is uni-lor.1 a::.i far nt• ;,he <;t.;nteut of C:iC0 1 if; c0nc-=1·iY1L1., ',he 
flue:tu:-l-Licuu o.t' i.h0 nilk::. ~ o:.iulo t;.u ..-:-.111 tt~} i..~:.c ii.·C·H 1 .. : o·.:;tilc 
r-tre ~ui"tc ~:iir:~t. • '.i'~e oilic'.1 :::oliule iG lc-.·1, 1l~li; at tlJii ~.:;;:.;.10 
tine the li;;.c r:<lt 1x;,~2.tion f':..:.ctor vnrio8 wi ti.:ain the br0<.~\.1. rur.i:-;..: -
fron 0.9~ to 1.01. 

~~nblcrn 14 end 15 sllc·.v the fluctt~2.tic.~1:0: of the L~~F, 
rurr nixtur~ \7itllin •.:tie uhort po:-iNl::: of ti:-:ie. 

,...~ 

...... 1' 

The rc..w t.i~_;:ture cb.t':aic.:l cc~.:.::,os:L tion nB it 1:-; clo'"'r frc:i t'.':.o 
uvcrncc wc.-·::1dy ~10 t:1 j_s no~ ~:table. Ls~· voric::-; frc::u o. :,;~: to 1. c~·, r 
~;#1 - frc..:. 1.71 to 1.9G t.~11\l :! .. :-i - Zrc\.l 1.,~~0 to ~.2:;, Vihil~;·,~ -l"hc·. 

fl.,c·1·u,,~·~,·.1-·q o·? {'•:f'i)" con°"·•n-'- _,..,, i"'"l0 "'"l~l·'1"n•H'": .. - J.~''l"l···1 '"ll·~ •. ):\ "' V ......,. ....... -..., ..... _ Jr. v_-."-' J ll\.·•&U c.1. ... v .1.•o...' .,:1 1 .J- ..,c...,,ir.'"' .-. '"" f ,,,,,v 

to 75. ;~7. 

Th~ t:~hoyc ncntion1:;d chc:nical e:.nnly~::is ir.iply ti:r.l t the rf;:;1 ub~­
t:iro corr·cction L;.::ir;~; uppli~:l 1..;.·~ the f::ictory ~•00s not p1·ovL.l.o 
1 tz chci:-.:1.c.:.:.l unii'or1:•i ty. 

Since ~Grch the lab ~crfO~iD the r~~ mixture cheoicnl cnuly~io 
d.ail;r (;:;c.:; '.:able::> 16 :::;.nil 1·1). 

k; before -~110 correction of the ro•.7 r;;i;.:t:Jra in effcc toJ 
a.ccor.:ii~'.: to the c::nr~~ut c~· C:iGO 'but; 11011 tho la.I.> con~x·o}o 
tll - L':~ .:; .. ,·11y """·1·· 1·.(> r .• ._,,,.~.,,,.~., 3.-.11- n··-"'n i~ 1·•• \"'''Y o·~ . ..,.,.; .,.;n-' >.J ~J; ii.A.\,.&~ (.;..t,4·, 1 J. .... _\,;"' .. '-'_.~ • .} f a..• •-' ::_,·.,,, .. :t Mi LIJ ·~ ..6. .i. .......... •>-& f:t 

or doc:c~~·i.:;inG t:::: c:::nten·i; of GaCO. in t:1e rnw ~ix:tu:'e. :~l:.>o 
once par 1ay it'a poc~itla to cb3~co the provortionins cf 
sandstone into cl~y dependin~ upon the raw uixturc silica 
modulo. 

Tt,o method of the r;:,w mixt·.ll"C correction proponed by cy::clf 
,provide& ~ore op~rativc influence over ita q~ality bat ztill 
it docs cot Gettle ccmpletcly the proble~ of ~repnration pr 
tho ra.v; ir.ixture with the ho~r1ocenous cht?mionl compos1 tion. 

11 II 
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The line saturation fuctor of 7ables 13-17 WQ~3 c2lcul:!ted 
ns p:?r the roreula of P1 .. of. v. tnm and v. Yom;c:: 

' C1-0 - ( 1 r..r, Al 0 .. " 'lr.t'~.· 0 l 
L ....... •( •'·'J• 2-3·· , .• ,., ...... ,2·-·3 
v~= -

LSP - as per the i'omulu or Lou und Parker bcinc; npplic<l 
at the factory& 

LSF-- CnO - 0.7~0~ 
_......., ______ '-'-_j _______ _ 

The clin!~c~ ch:l~ic~l nn:!lysis io civcn in Ta.bl.::::; 1f·-22 
.attac~zd hereto. 

The L~? as well as the clinker oincrals sre cnlculctod 
aocordinc to tiJo fon1rnla uppli~d in the 

L!':p~ _ _{g!!Qt - cr,o.p) - (1.G5 A1.--0 3~0.3s Po.s.,+o.7;:0,1 - - .... r . .::-. '- J J 

033 I: 

c2s u 

c
3
A = 

c, /JI' ~ 

2.B (SiO~t-~1021 ) ,_ na 

3.a n1o2 (31sP~2) 

3.5 r.10~ c1-1s:1 .. 
2.65Al20

3
- 1.7 ~·e 2o3 

3.04r•a2o
3 

LSF - as per the formula or Loa anJ Parker given above. 

It was aaoumod that tho content of trco liue in clinker wna 
1.0~;. f.ince April 20, 1~72 tiley uco tno values detemined 
by tho lab. 

_, 
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As it can be seen rrc~ the &nalysos the cineralo5ical 
CO!nlJOni ti on of clir.1:c:r ia non~1r.if era <luc to tile c~;~:.dc:i.l 
hc·tcrogcncity of the r~w mixttn•ce It oho·1ld be r:ctcd t~,:::.t 
wi "'i;h the duily ur~nlyses the aih:.ker ccoi.pcni ti on hQ2 bcc~1 
improved. u little - th" incre:ined and uora co~1:::tc.nt C<)lrt;rc:nt; 

of c3s in obncrved. 

The rcsid.uo-on-th.0-sieve (no. SOO, 4900 ucc Tubl0 3G) ::m~l;:;:o;er; 
of' tho rrrn oi::-'liur<J r-c1"'i'orr:ie5 in April r.ho·.v0d t!1[lt santtotonc 
vms c:roun:3. pc::::-r~ctly •:jlilst 11ucE.Jtonc turned 0:.1 t to b~ 
tho most :iiffical t co.nrionent to c;r:i:14d in t!1e miW~ur~ of 
limontcnc-ol::!y-~2.nJ.:Jton~. '2ha·t in v;hy 1 t ·::a2 d•.::!cid0<l to 
incro~ts<"J the cr1:m"'111 t:r of ~ands ton~ in tho char::a un1 r8.iso 
in this w::.y the silica mod.!1lc, wh.~t ct.n bu aeon fro::l "11he 
olinhc.r uno,ly:;Ca in 1~pr11. 

Table!J 23-2~ cncloocd harewi th prosent th3 ch·?1;1icu.l co:<Jy:o­
ci·liion of ('.:;Ypet:im. '1he qua.11 ty o:t tJYPZllll io eoori. 

The chemical compo::d t1011 of pu;nioo - oeo '.i:oblc:; 2G-29. 

The t~~ta of pu~icc w~::.ic!::. l_l:;::~(: been curried out 111 tho 
Coe cut EerJl'H?.~~ch Irioti tutc, i·"iO:JCO\·r, U~<m, chon thu t the pun ice 
meets tt.c stun:J.ard on the: puzzol~rnic rcrn.cti vi ty : 
1 g or puwice absorbs 61.51 u6 or c~o £re~ the cnturatea 
lioy P-Ol:'4 ti cm at tho no1·~ teir.~; cquul to 50 IDIZ• 

Tho cement che~icul coJJpo~;i ti on ie given in To.blcs 30-34. 

~hen cement L~·i~ding a-9 per cent of pu~ice hnvo be3n intro­
duced oince nccember 1~71. 
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The re~ml'li!J or thf)· a.bcYe tests of c1ihter are eiven in 
Tableo §7-41, tho::>o of grol_,md oenont - in Tnblcs 42-~6, 
packed ccwcnt - Tables 47-~1. 

'rho phyr:ico::icch~nicnl tentn of caoont ::;hor1· th~~t the l~tt(:r 
meata the re~uircmonts of the Dr! ti~;h :3tandrn.'d. At th:.it it' a 
neceaecry to no to th~t the stl."~ncth of cctHmt v .. u·ics \~-1 thin 
the extcnaivo li~itn duo to the nonunifom ni11nraloc;ical 
ccmpooi tior.1 nnd fi11eness. 

Im.provc;;1ent or tho pror111ction tcchnoloc;icol proccos \':ill give 
n possibility to i:-.iprove tho cc;;icnt r1uuli ty r::1:.d, there fora, 
reduca consuoption of cement in the civil cncin0t3ring. 

flotOS ';:f"acn ID!lkin{:~ samples to be tested in the lcb thoy llf)O - rsand t'rc:a DirCJ Da-;:a, whic!l :.:>nnd p,i vc.rn lc;J3 strcnct!J 
than tile l3ri ti sh ona. ?aa latter io u~:e:d us re:;,uir::icl. 

When uoing the D. D. oand 1 t r:::ts found out that the ccmp­
rcsnivc 3trcngth of ~co~cnt ufier 3 dsya Ehoutd ~a not 
lesz th!'lt 143 k;/c:u r.; ir~oteo.d of 1 :;4 lr.r:/c:n.:;. ~ccor•c\~nG to 
the J~ri ti sh Standn.rj2 r.~n.'.i. after 7 d:::iys - 191 kg/c;.u"" 
1n3tcn1 of 239 kg/c~ • 

4.Tl~STS on THE :PHY~)ICO'..'i~CEPJrIC.".L PROPERTL~S OF CE!~DNT 
rn>::P.r:NDTT!G TJPOlT rpl-fi·; :.1liAH'i'H1Y 0';1' PlfLIC~-; IlFl'RO!JUG~rn 

A nerias of the C€:r.1ent omaplon was prnp.-1rcd u t the lab w1 tll 
a view to clctcr.nin:i.ng t!4.c r:uuico. 1nflu once ov.~r tho ce;:.~ont 
proportiCHJ. Table 52 prc:-:(~nt:J tho rc:;td ta of t()::zto o~ 11 po.iro 
of oo~pl~s. Each pair in ~~de of ono and the some clinker, 
one 0£ thee boini:; without pioioe, the other - v:i th 201: of 
pumice. 

Tho tosto pcrf'omcd Ghowcd th~t all ocl:'tples observe tho 
roquircoontG ot the DritiGh St~ndaru on atrcneth, settincr 
time und other indices. Jut it snould be' noted that int~oduc- r 

tion of 20,~ of puroico dccircaocs the cement otrl!ncth by 59 kc/c;~' 
artor 3 dayo and by 72'ka/cm~ a!ter 7 dsya. 



I II 

- 54 -

The results of the phy~icooechunic~l tests of 2 scr. of the 
cement sai:iplea are given in Tnblo 53.Each ~erics of su~plcs 
is made of the came cli:..ikcr wi tn the p;.imice introd.uction 
bein& as fclloTis: 0,10 1 15,20,2~,30,35 per cent. 

The; teot:J were ca.rri<?d out nrt~r 7, 2:: d:lys and after 
6 months fro:n the mowcnt o:f cement /r1C'i{fl ... ~vt':dJ · 
In tho firnt ocriea (nornplcs 1-7) nu~ple~ 1-5 with tho 
pumice contcn'.; bp to 25 ~; r.iect the stanJgrd. The f:itrcnr;th of 
BRmplea 6 und 7 w~th tho pumic~ additive of 30 an~ 35 ~ w~o 
130 und 131 kc:/ci.!l ~fter 7 days eotting time, 1.o. lowor thnn 
tho norm ( H 3 kg/ cm-=·). 

,\ll sauplca (3-14) of tho second series obcervc the req~ir~­
menta of the a-:.undard. 

At it can be seen frcm the tests the additive influence over 
·the c<.::i:~cnt ctr\Jngth becomes leso ufter 23 d~ys and ecpcciully 
nf='.:••r 6 monthG, when the otr()nsth of su:nplc;;; is ohloat levells:: 
( cxcludinl: c::inplca 6 end 7 which did not obocrve the 
otandardo). 

Some · Co!l.i:uents concer:iing !1.pplying of the Bri ti ch Standa.rd 
a"'.; the I-'ac·~ol'Y. 

The factor.y lab io cq,11ippm~d with tho equ.:t1~!,H!l!t for 1.:h~ 

testG to be carrici! out accor:'Jin;;; "'i,;o the fri ti:::h f.itanda.rd 
o.nd v.lao huu tha experience in p;,lyinc of the lllttcr. 

But a!l 1 t• o clear no\1 th!! reo.uirc::nc·nt~ of this standard 
hinder tho f.irthei' dev~lopcment of protluction. 

Thus, Tho Dri tinn r:tl!tLbrds prohf1i t using of any ad di ti ves 
but clinker, gypou;n arid wutcr :;:hun cement grin1in~. Thin prcvi­
oion 13 opooifi~d in the standard and bceitla3 there in a re­
quire:-Jent to the in::ol•Jble ro.Jiduo - 1 t ahould be not more 
than 1.5 ~ - whiob elso restricts using of additives. 

At tne za~a time in the erea o! Ad~~a Ababa there are deposita 
o·f puzzolan aJdi tivos of the vulcnnio origin. 

Experience o! t!ie u;;31, Italy uni some other countriea haa 
prooved thnt tho puzzolan additivas are.the good und cheap 
~ MWC:~lctlS 

! I 
I 
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for production of the cement since they improve 
its technical properties. 

The Britioh Standard subdevide~ cement according to its 
atrength into Ordinary I'ortland and nupid-h::i.rtlcning C0ment. 

Tho Stundurdn of the USSRs Yueoolnvia, Germany and oo:nc other · 
countrica provide for th~ cubjiviaion pf cement into clus~cn 
(nccordina to its otrength) and securo in thio nay more 
rational concumption of cement in the civil cLcinccrinr,. 
dcpcnd1nc upon the required riGidi ty of the erecting otructu~~(;: 

At prcnerit tho Ethiopian Standards Inntitution huo started 
elaboration of th~ otnndnrd on cc:ncnt for I:thiopic. !-'i; ¥:01..~ld 
be bonoficiul to take into account the experionoe of other 
countries. 

The lab of the. factory applies the clmrnical c1ethol:.;; or the 
che1!1ioal analysis 'NhiC!h rcqairc 1:1uch ti:io. For exur:iplc~, detc:r~!::_ 
nation of -i;hc foul' oxid-::a G:;.O, ~110...,, Al00~ nnd ;?c,,O.., tDirn:J 
5-6 honro whj.lst tllG result of ~e0c:·oonton"C cnn bc'-o-Utnincd 
tho n0x1i da.y only. 

That is v:hy the current oon1;rol can bi,, off(}Ct?.d nnly nccordir.c: 
to tho content of Ca.CO., which cannot chcrn.ctcrize the chcmicul 
compoei tion of the raw~':nixture in full. 

With the help of tho rrrn mixture end olinl:er daily ohomical 
analyses 1 t bccc:Je possible to moke correction of the raw 
mixture once/day. But even thi3 correction is latG thoucn 
it io more operative in comparioon with t.he previous ono 
effected onci:-./week. 

The photocolorimctrio methods o! the nnalycis arc used for the 
current control of s102, Al20 , 1e~O , ~no, TiO~ bcinc per­
formed with the aid of u ph.otd.;lco:trJoolorimeter. Tho method 
in question is based on the dopendcr.oe of the solution opti­
cal densiti on ito concentration. Toe definition or.tho above 
oxides tnkeo 1 hour. 

I 
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The triionc~etric titrntion is uoed for the determination of 
Co.0 und. :ir,O. T~1~ ::::iid !:;;etb.od i!3 b~~~d. on the fol'.';:i;~tion nf 
cal~ium an:i rJablliU:J int:!'c.-cor.1plex solllble compo:lnis wi .. lih the 
so-called trilo11 D. :l:i:le i!'1ethod io very oimple un'i k.kes one 
hOUl"• 

Automatic rocnteeno!.:pectral un:.1lyserz nre widely used in the 
ccmont indu~try. Dy weans of tho above onalyEers 1t1 o po~aiblo 
to dotar.:iinc th~· contant of the four 1;1:1in oxidcn ( CuO, ~~iC~, 
Al,,01 uni ~·c.;0~} wi t!1in ll fe·,-..· rn:l.nuteF.:: • .... 'i th the help or t!iii 
nntlyoars 1n-qae2tion 3Ud the weichine fecdero one can 
obtain tl1e raw cixtura of the required chemical compooi tion 
just from the mill. 

The correction adzh:ture is proportio~1~d into the r:?..w mixture 
by means of a buldo~ar end it prevent~ from the operative inter- r 

f crc~cc into the process. ! 

At such a proportionine it'a not possible to influence tho 
silica module untill the mixtur~ of clay and sund3ton0 being 
prepared for 24 h working hns been completely u:::E:d. 

The more cxuct nnd controllable propcr~ioning of nandstonc cnn 
be obt::.t:i nud by Vt!J.Y of .3t1pply:l.1:~ the r;:.w mill ni th the at!di tio­
nnl bin and \':c.:!ichinc focder for this cvmponcnt. 

hlaoterin~ of the expre~c methods of the unalyoic in combination 
w1 th the zandstone proportionint; into ti1e _rnw mill by meti.no of. 
n oepnratc weic:hine fu1Jder r1111 i~i ve a por:si bili ty to eet the 
rnw rJixtura of a unifor'ia chemical compo:;;i tion on the L.:;r.., and. ::::1. i 

Tho a.naly~ts of the l~b have r:iastorscl tr1a methodn on deter-i;ii­
nation of the i'ree li::.ie contc11t in clinl-;cr and pumice quan-
tity in CCi!Hmt. 

The method of the pur~lcc content definition in cement by \'IO.Y 
of thG hydrochlo1•ic u.ci:i :::urplun ti tra ti on par-dli ts i ta us.ins 
for the c~rrcut control. 

Tbc t:ontcnt of freo lime in clinl::er 13 determined only onca 
por day si~nce the &nolyr;is isco:nplioated and takea 
much time. 

For the cu~rcnt controi ot th~ clinker quality ita noceoaary 
to a.so1m1lata "i;he method on the free limo content unrler the 
microscope. 

I 

I 
_J 

I I I 
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The usage fuctor of the kiln is lcnv: 84. 3 ?~ - 1970, 85. 5 ~~ -
1971. Th.~ tcchnoloc;ical, rocchanicul and clectricnl fnul t!J nre 
the mu.in re~~ons o:r the kiln ct~•ndctill. 

Frequent rine formation rc~ml-l;z; in the uhut-dO\-:nn of the kiln 
to rcraov~ the ri-ng. Ti1c tO-"lial ::;tandstill of tho kiln O.uc ta tile 
a.bovo rcasonn rn;iounted. to 213 hourn in 1970 and 213 hcurD in 
1971. The rinc forwution affcct3 the kiln output nnd le~nl!'J to 
the production of the poor quality clinker. 

Breekinc; or the rinG is cffr.:ctod by rr.cnno of w~tcr under prc:J­
suro provided that th.c rinG wo:::i formed nc:nr to the cxi t cone 
end of the kiln. Dence, tbc kiln opor~tca with the closc-~c­
exit nintor zona. Tlic operation with tha close-to-exit ~inter 
zone causeo overheatinc of the cooler nnd the end se0ncnt of 
the kiln, v;i·iich o·.rerheatinG increases 8toppcce ti;ae being 
r1ecc!JC~!ry for ·the r,~prdr of tho said oqui-p1.:1t:nt. '.i'llo r.ctiucccl 
temperature of tho Qt3CS cc~ing out from the kiln into tho 
cyclono heat exchan~orn lcad3 to tho 1ncuff icicnt prcpar~tion 
of the ~ntorial in the cyclones. 

Tue opeoific heat cor.wumption fo1' tho clinker burninc ia hir,h, 
it is oq,ual to 1050-110J ::cal/kg of clinker. ::lo, oli::iinution 
of the muti'.lriul rinti fo::.·:::ut.ion is tile 1;1ain tar~ot with n view 
to improving tho kiln operation. 

The ann.lyais of the kiln operation sl1owa that the main rca:;ons 
of tho ring forou"Gion nra as followa: 

1. lfon-stublc chemical composition and low silica. module 
of tho ra-.v mixture being chnrc-Jd for burning. 

2. Irreeulcr reedint; of the kiln with the material. 

3. Red1.1cing cas medium in the kiln. 

The prcviotls peart of the prcoenr report ·wao devoted to 
tbc vmy of ir.1proving the raw mixture chemical compooi tion, 
that's why hore I oh~ll dwell on the lat two rcazons of the 
material ring for:;ation. 

II II I II I 
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One of the ~~in r~asOn9 ot th~ rinC for.nation is p~rtially 
decarbonized raatarial co::iing into tile sinter zone which cools 
the refractory suri'!iCtl and adheres to it. tJn:lcr tile hit<:h. tc:ipc­
raturo tne tHil1croJ matcri!il is b2inc mild and tmu~rt:ikeo a 
new portion of the :no.terial. The foru.:d l.'ine in 1 t' s turn 
racili tates further growth or "'~ho material. 

The irrcc!llnr fC'<?ding of tha ltiln end h.etcroccnoua ch:;:iicnl 
co~po::i ticn of t!" .. e rrrt1 mixture create crcur.d for ovt?rhc~tine 
of tho rcf1•r:ctory lining sarfr:ca and ccntactine of ·t11e unt.1rc-
pnred muteriul ~itn the lutter. 

The ubove-rocntiono:.1 phcnoinenon tckes pnlce nt the factory. 
Thou:;h. the kiln i!! c~1.1ipp2d with a good •:;cit;ilin.; iced~r, ;::chcni · 
type, the fcodint; of the fcroer r:i ·i;n this m:.t~criQl in utt .. :rl.r 
irrcr:ulc.r-. '£ho klln is c!'!ar;.;cd. \·:i th the equ<!.1 ~:uc.nti ty of the 
material irrccpccti ve of the ro·~::: ti on t-:pcod. For inntrrncc, 
17 tons of the raw· ici.xturc c.re cha:.'.'t:ed into the ki 1n nt 
1.3 rfe• If t~e t~mper~turc in the kiln d~crc~z~s they clo~ 
d0\''"'11 the cpccd of the kiln { :;,c.y to O. 7 rp:l), at th~•t ·17 tons/~: 
6t111 b~inc ccr .. veyed to tbe kj.ln. It ztiows t'.1.::.t the ry_uanti ty 
of the w:.::t~r·it~l ia 11ct re; cu la tcd. in cc::i,.·li~nc~ wi t!l rp!:l. 

Aa e. rccalt cr.e c::::n ob~crvc a r..on-unifcrr:; bed of tho t:v.terial 
and i·te wavy moove:uent, bot_h hffectinG the tempcroturc rcci::e. 

At low ~peed the kiln is ~o ove~ioaded thot proper burnin~ of 
the i;~atcriul is o.ui t~ ii::.po::s:U>le. Poorl:r burnt clin!~cr with 
low 11 tre weifht i:J the o:r~cowe, t:o.e fic;,1r~i3 bein.:; us fcllc~7~:: 

January 19"{2 
l1mnn : .. --:ct 1972 
~~arch 1972 

')O 5 ,.1 '·"'. ,,;, 
25 ;" 
30 % 

Due to the non-~tnble tem~ernturc conditions craatcd in tho 
kiln tho clink~r litre weicht varies within t~e broad 11~itc ~ 
fro;n 750 to 1570 g, tho zccond:iry air temperature - froc 64C':· C 
to 12co0 c, -t~c coolur era te bar~3 tl'!llp<Jraturc - from 40° to 
320°c, tho tc~p~ratur3 of th~ ~~~es nft~r the kiln - from 
400° to 9.~ooc tin:l so on through the \'thole oyatc:n of tho 
kiln unit. 

T'1c '{lOri-1 at~bln t.c:nut>rnture con11 tiono in tho kiln f'o.oilitate 
t11e .1.1.h< l••'i;;..::1.L.:·~~ c:o,;,t;u:;t1on ;.:i-> ·.vall a;J cre:ition of the 
reducin~ eaa m~diu~ in the kiln. 
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The burners of the kiln are not cfiicicnt enough to cvu~rul 
n number of pcrfor:nnnces exeroisinb over tho reeilar procc~a 
of the clin!!er burning - end tnis is also one of t.he rea.!3ona 
of tl:i.e irrer,ulnr heat cne;in'3erinB conditions in the kiln. 

Elimination of the catcrinl r1nt1 formation requires th.o unifor.::' 
heat engin~aring operotinG co~ditionn fer the suffici~nt and 
uniform prc~ar~tion of th~ filatcrial for burning. 

i'.'ith thia in vie•.v it's necessary& 

1. To stabilize tha heat con di tiomJ in the kiln ( nei thcr cooi.i110, 
not OVl?rhua.tin{~ of ·the matori::tl 13 l'.llowablc), to take tii.-ioly 
steps for lteoping of tile nor.Jal tc;nparature. 

2. To have max \70rldng hours of tho kiln at the normal speed. 

3. . To slow do·m·1. if necoosary, tha kiln rp:i preventing frcm tho 
diocard prodaotion. 

4. To exclude the pro~uction er clinker with litre woight being 
less than 1300 g/l. 

5. When chcn_::ing the speed of the kilu the quunti ty of the rnw 
cixture bcd.nc; fed into thn_ Y-iln shoul:l ·tie chani:;ed nccorJ.ingly 
in oruer to provide tllo uniform bed of tho t:Hl. terial. 

6. nimul taneoilsly with changinc of th;:; fuel c<.tpply it ic nccccim­
ry to chanf;e tho air cupply to get co;;.ipletc coobuation. 

,· 

The above mcazureo will ruise net only tho eutput of the kiln 
and 1 ts ucuc\3 factor b~t nlao provida procl!Jction of tho 
higher c;_uali ty clinl:er (at present there a.re 25-30 I~ of poorly 
burnt clinbn"). 

.• 
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1. The Cement :?actory in Addis Ab:iba is provided with one tcchnolo.­
eic~l liua of tt1e CO'."Jplcte prociucticm cycle. ':he design c:.pa-
01 ty of tne factory is 70, COO tono of cc:nent per year. 

34,000 tons and 87,coo tono of ccnent wore produced at th.e 
factory in 1S70 and 1971 renpect~.vely. At that r;ooc par.t of 
clinker rm.Fi l>rouc.ht frcl:l Dire Dawa. i'h.e outp11t of t';e rotury 

. kiln w:is 9.5 and 9.0 t/h, tha usugo fnctor - 84.3 and 85.5 par­
cent~ges respectively. Asfar us the ccaent quslity is concern0d 
the Standard is observed. 

2~ An~lysis or tha factory op~:r{ltion shornJ th2.t there iG n pOG­

sibili ty to lr.rprov<! the quality and raiso the out~ut of the 
ce~~nt producGd. 

The raw mut~ri~l quarry as well ns Grindinc dcDartc~nnt co~ple­
tely satisfy tha fe.cto:cy necrl:J unrl cun cecure the n:Jdi tion:.:l 
pl"'Oduc"tion cf ccr.:icnt. 

The ovcre.tion of the rotary kiln ani wor~r of ·the laboratory 
being the mo.in w~ok points at the t·actory irc::-e the s:lbj cct 
matter to cy ~pecial attantion. 

3. The kiln operation is not atable: ita daily average output 
vari(.-!d rro:a 6.7 to 10.7 t/h in 1970 and frotu .. /.2 tc 11.a t/h 
in 1s11. 

Th.e &lain dr3wbaclc of the kiln runnint; i:::1 the intcnoivo 1:1atcrj_ol 
. ring formation in the sinter zone. 

With a vie\; to eliminatir;g the rir.g fc~~ation tr:aDO expert on 
phaoo I of the ,:ontrnot r:1uf:r;cated l~::ii:;ing of the raw mixture 
silica module by ~ay of the t~ird component (sandstone) intro­
duction intc the ~ixtur~. 

Ey the time of Phase II th~ fuctory hn9 ptnrtcd to 1ntro1uce 
sandatone as an additive in the quantity or 1.67 % to cloy for 
the cilica uodale corr~ction. ?urther raising of tho oilica 
module was rejecter! due to the opinion it would affect the 

clinker burning. 
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Cn the basi~ or the r~si:iue-on-ttie-oiove (!:o.9CO, 4900j 
chemical ~n3lyecs perfo11med by the labcr~tory in April 1972 
it W::!S dc·ided to r:iine dand::itcno quuntoi;y beinc introdu.ced 
into tho ruw charge. 

The proportioninc of t~;.e ro.w c~mrse hnc been ch:mced accorllinc­
ly so th::it the clinker silic;:: mo:ialo \•;ould be wi "'.;~in th~ ranc~~. 
or 2.0-2.2. 

Survey of the kiln Of;Crntion 'b~in~ ChQrg~d with the mixtura 
of a raised i:;iU.ca mod11lc tcntifies to rc~1ucine of the m'-1tcrial 
ring fon!lation but not complete elimination. 

4. The proportionine of the a1di ti vo by mcan3 of a buldozcr 1~ not 1 

prcci~e nnd prevents fro~ th~ opcr~tivo interference into tho 
procc33. Com;cqucntly in ord.ar to improvr: the r~n·1 mi:~turc 

quuli ty 1 t• s nece~::>ury to provide tho raw taill r:i th nn a.tlui tio­
nal bin vnd ,,,.-oit;hint:; feeder for ·Lho :::onds·tone proportioning 
\Vhcn crinuin~. 

. 5. It ha3 been fcun1 out thst one of the fficin rcaoons of the mate- ' 
riul rin.:; for.;a'tion 1::i t:-~c uth.·rly non-ct~ble heo.t en~inc&rint; 
conditions in t~~ kiln ~uc to the irrel~l~r fecdinc of the kiln 
with the m~tcrial and alzo due to the r~~ct that the burners aro 
not keen on th~ up-to~J&te ~cthoJs of tho.kiln operation. 

In order to r~lc out the- rinc for::.lr-.-tion r.:nl .st:.bilize the cl1_n- 1 

ker C:Uf~li·~y it'~ noce::;~c:~ry to cr0ui;o t.~ .. ~~ uui1.·'1r.J \.cmp<:ra Lure 
rccirac in tho kiln providinr thereby the sufficient nnd uni­
form fl0\7 of the procosn. 

In my eipinion it ir; urcent Hild teccasary to truin the factory 
burnera co that they would mnater ~omc modern methods of the 
kiln oper2tion. From my point of view the individual training 
is tho moot effective one. 

For the above purpooe 1 t woul1 be desirable th:it the technolo- · 
gical enr,1ncor with s croup or 4 skilled operators ohould be 
oent to Addis Ababa, the atoy beine nbont 12 months. The burner: 
with tho experi(:nce of \";Ork ut the kiln with the cyclone heat 
exohoncero would arrant~c the uniform teu:peraturo oondi tions of 
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the kiln nnd train the indieenous personnel. 

6. The m.::lin r3hortcominc in the fnctory lab work is that it 
upplies 'tiw ou t-oL'-dnte, [;0-C•:tlled clcooicnl methods of the 
c!rnmic<'.!l t;nalyci3 \'!hich re1_uire uuch. time and work. 

Some rC!co~::~::enduticne of mine r.ur;r,estud with a vi ow to it!lpi."'ovinc 
tho lab worl-;:. h!:i.Ve bocn realized already: 

The chemical analyses of the rr~w mixture and clinker 
are p0r£'onued daily; 

The lub h::J.O tlant~rcd the r.iethorl on defir1i ticn or t~lC pumice 
qunnti ty in ccmc~nt ond free lime content in cliukc.r. 

Daily annlyois of tho ro.w mixture und clin1{cr pcroits to co!'rec·:: 
thn pro:;or\.io:.inr:;o.f th:J i•:!VI chorr:e once per day, beaidef:I the 
in-t~ri.'01"':.mc~ into t.hi:~ proocgc of production bec~i::ie oore effcc·~L 
iu cc.:pn1•ison wi tb. t~"e time ~·:hr.:n such i~nalyGeo were con'..\!lC teJ. 
once per v18ok. 

For furth·~r ir.iprovc:aent of th!? lab functions and raioinc i to 
rolo in the proce~s of prod~ction I woul~ con~iJet it feanibla 
to trann; er the lab on the exprirns ruothouo or the <.:hc:iic~l &na­
lyoia of th2 raw muterinls, raw mixture and clinker. 

In brdcr to caster tho abova uothods of the analysis it's 
necc:a~ai•y to b1.Jy tile oq:.ii;.·::.~ni; ~ rcnr.;ent!l und oend to t.ho 
U!.:.2R ~ or J nrmlysts for trrdning (about ·5 uonths) where 
they th!y woull maGtcr not only the cetbo1s ~etnoned obov~ 
b~t aome othora being in1ispenc3ble for the oexent proJ~ction, 
for inztance, d~linition of the frca lime content under the 
microscope. 

7. To rniso the output of the fo.otory nnd iurprovo tho technical 
propcrtiEHi of ceiril!mt m~I~O expert en phr~_se I sur,s;~eted U31ng 
ot the puzzolnn additive (pumice) for tho cement production. 

Since December 1971 cieht per cent of pumice have been intro­
duced '.'1hon cctr.cnt t.,rrindin:Z• The introduction in q11ootion 
pcrrtli ta to prod11ce monthly about ~CO tons ot cement in cddi-
tion. 

The lab teoto of pumice performed by S.P.A. SAUtI (Italy) 
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showod that the puoice under study could be uacd for tha 
mnn;Afuc".;:.11·e of ce:n~nt td tho:lt uny :1isn.·.l't~ntQf:'03 bei!l[: 
rcvcnlci. The sn~ple3 expoeed to the tests c~nt~inc~ 6~ ~ 
of clir~1:cr, )~;;: of punico nnd 5 f:. OJ: Q"p~um. H-;ncc th ::re is 
n ponoibility to incrcace the :::cop!: of prounction by r::.i.y 
ol using i::ioro q_uunti ty oi· puoico '.:hen cc:~~~r.t r;rindinp,. 
The quunti ty cf· p'..:uice \:-i 11 depend c:~inly upon the clinker 
quo.11 Jliy r.md rcqiliren:ents of the 3tandard. 

It should be noted that tho !:thiopiun Stnne.ards Institution 
hns sturtctl eluborution of atando.r0.:1 for cr~L:cmt. 

Those otandarda with the account or the loc ... 1 conditio;i3 arc 
buced on th~) Uri ti~h Stcndard, an~l it is trttc 3ince t'.ic: 1::?001·~:-' 

. tori es c! the C;-:rJ~nt Corporation are :provided with t!~i: ccrrc:>-· 
pondin::; o~uipracmt n:1d havo experience in appl;ring of the Bri­
tiol1 Str..!.nd.ard. 

But in tht? ~ttiiopis.n 3t~n1r?rd 1 t ic ncceu::.:iary to rnolrn n pro­
visio11 Cf a r•O!)ffJ.bility to U5G th~ t1:2ZZOlt:n ::5,iitiV~"!D G-~~ .._.,,~ll 

as division of ce~cnt into clas9e3 nccording to ito at~ancth. 
From th3 re~~ira~ents of ths future standard it 13 fe~~itlo 
to exclude the lir;1i ta tic.n on the ineolutlo l'~t;iJttc nr...~ stipu­
late the nu~ber of a16itiv~o to ba introdacod in cc~~nt. 

Divizion of cez~nt into claozea acccrding to its str0ncth uill 
provide more rational uainc or ce~ent in the civil ~~~ineerin 
but dictinction or price depen~int; upon the cl~~a will creutc 
the inccn·Uve of itlprovinc th\? qualj_ty 0£ thn ce!Iiont prod.ucea. 

Execution CJf the wo1'k provide1 for by the Contract br.twc0n 
UNiliO and Technopro::i::.xport of J~muc.~ry 1971 !1E::c11rsd SC;!IO pO;;Ji­

tivc resulto in operation of the Addis Ababa cament f~ctory: 

1. 

2. 

P.nieinG Of the Oilica l!IOC1:.tle by way Of UGing 3 tctird 
component - c:.md::tone - in th~ raw charge reduced tlltJ 
caterial ring rormation in tha kiln. 

Utili~ation of tho puzzolun o.duitive - pumice - in produc 
tion of o~~ont eecur~d raising of the output by 5-6 th. 
tono ot cement per year. 

Revision of the o~mpling chart shiftod the emphnsio 
ot tha raw mixture aa well na the clinker quality. 

I I I I I I Ill I 
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Proceeding from the fin·iin1'-;!3 or UJY \iurk, I'ha;;;a II ;:;f the 
Contrnct, I consider it expedient to continue rcnuerinz of 
aesist~nca to tha AdJi:3 Ababa Ct!uont Factory. 1~or pha::!~ III 
I Y1oul·:i reco:r.::'icnd the f ollo .. 1iug: 

1. With a view to elimir.ating th\) material ring forrrn.tion 

.. 

in the kiln. and iuprovinu tho qauli ty of th.e clinker 
burninc 1 t' :.1 necnn:.;nry to cronte tho un:ii'ora h.ca t engi­
ncerinc opernting con 1i tier.to. li'or thi~ p:.!.r;>C3C it• s ::uan­
dntory to teo.ch the indi.r;cncuc personnel of the up-tO··~k.t:. 
methojs of the kiln control by r:ay or dcputinlS to Ad6i:J 
Ababa tho tcchnolot;ical uncinear with a c;roup of the effi­
cient operator~ (bul'ners) of tho kiln. 

2. Tbe labo!"::i:to~J of th~ factor;{ chould uc.:Jtcr the exprcen 
1t;ethC1ds or th~ chcruicul nnul:,ri.::i~J fc1' ·::hich purpo:;:e 
1 t• s r1eco::;i.mry to tuy the rclcv::int oqui;L:crzt ttn<l 
rea{!enta niiJ scud the ar.alyot:J { c~coi::i ~;';) of the lab 
f'or trainir.t:; to the u::zn. 

J. In th.o Zthiopj_an St:m1a:!"de i.'.o::'.' ce:ivmt ·r oing cle.bor2."'iied 
by thri Ethicpion ~t~~dnrds Iua~ituticn u provision should 
be uoae of th!? fol lo·;;in{;: 

Division or cement into clessea J~pending upcn 
its otrcnr.th; 

Poaaibility to 1nt~oducc the puzzolan additives. 

A.GE!lTOSH 
UNIDO exp~rt on pnuso II 

Addia Ababa, ~ay B, 1972 

Trannlated rroQ the nussiGn by Svetlana 3!1mova 

I I I 
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'MAINTENANCE &: REPAIR OF THE EQUIRi!ENT 

l~OHTijLY lTAnr-1.1EIIAllC~ 
1. Monthly maintenance is conducted by the workers of the 

2. 

adequate occupation (burners, operators of the mills, crushers, 

excavators etc),duty locb~iths and electricians, being well 

aware of the oper~tingmanuals, by means of inspection of the 

equipment conditions and elimination of the minor faults. All th:..: 

jobs are executed during the working shift. 

Monthly maintenance compr·ises the following jobs: 

cleaning, checking of the machine and elimination of the 

minor faults; 

checking of the bracing details (being eccessible for inspec­

tion), sp~.ine joints, thrust rinea as well as some details 

replacement; 

checking of the lubricating devices operation, oil piping, 

cooling systems, sealings and instrumentation conditions as 

well as ckecking of frictional faces heating degree; 

checking of the motors operation, starting up and braking de­

vices and the control system as well; 

checking of the running parts, connecting couplings, protec­

ting parts; 

checking on oil and water preoonco in the lubricatins anJ 

cooling systems; 

checking of tne separate d?tails and units regulation. 

' 
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3. In order to maintain the equipment availability it is 
necessary to follow all the evnts laid down in the operating 
manuals for the relevant machines. 

4. On revealing any defects which can r.ot be eliminated. durint; : 
this shift the operator should inform the duty engineer about 
the defects and put them down in the logbook or list of the 
shift acceptan~e and pazsing. 

5. The shift engineer is responsible for the jobs of the Monthly 
maintenance and provides due and qualicative implellientation 
thereof. If necessary, he may resort to the duty engineer. 

PERIODIC MAINTEHANCE 

1. ·FM is carried out by the repair team together with the mainte­
nance personnel, if necessary (duty locksmiths, electricians, 
operators and thir assistants etc.) with a view to checking 
the technical condition of the equipment, revealing and elir.li-· 
nation of the faults as well as preventing from the accidents. 

2. During tho maintenance in question the following jobs are to 
be implemented: 

Cleaning of the equipment and working places from dust, 
impurities and production waists. 

Outside inspection (without dismantlinm to reveal faults 
of the equipment and its separate uni.ts. 

Opening of the units covers for inspection and checking 
of the mechanie•ills condition, replacement of the worn out 
or damaged details. 

Defectation of the details being in need of replacement 
or res·toration during the coming planned repair. 

Clarification of the details and units lifetime. 

Control of clearances of the tnain uni ts. 

1 
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- Control of the frictional couplings and tiehtning of brakeo. 

Control of smoothness of the units and separate elements 
of the machine. 

Checkint of the rolling and frictional surfaces, cleaning 
of stratches and the similar. 

Repair and control of strings tension and that of belt 
drives, gear drives, belt conveyors. 

Checking of supports, limiters and switches. 

Checking and tightening of glands, collars, packings and 
joints (for leakages elimination). 

Checking and tightning of bolt connections, bracing and 
fixing details. 

Checking and minor repair of the cooling, lubricating and 
hydraulic systems; oil refilling, if necessary. 

Checking of automatic and protective devices. 

Checking and minor repair of casings, landings, barriers, 
stairs and passages. 

3. The mechanical (electrical) engineer effects supervision over 
the work. The results of the periodic maintenance & repair are 
put down into the logbooks on the periodical maintenance & 
repair of the equipment. 

REPAIRS 

1. Repair of the equipmen~ is envisaged for the restoration of 
the equipment availability by means of replacement of the worn 
out details and units by the repaired or new ones, alignment 
of the details interrelation. 

2. The repair is subdevided into the current; mean and general 
overhaul according to the scope and nature of jobs. 

3. Periods for repairs are defined according to the number of 
working hours being set for different kinds of equipment, 
conditions of work and degree of the details and units wearing. 

-

. ' -
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MAINTENANCE 

1. Ey this maintenance is meant such a minimum (as regards its 
scope) kind of repair during which replacement or restoration 
of some details (lifetime thereof being equtal /or less/ 
to the period between the repairs) should be execdted; regu­
lation providing normal operatj_on of the machine up to the 
next planned repair should take ppace as well. 

2. Scope of the ma~ntenance is to be set in advance, the res~lts 
of the previous periodic maintenance being taken into account. 

During the maintenance ~he following jobs should be executed: 

Cleaning of the machine, inspection and washing of the 
diomantlcd units details,as well as of rolling and friction 
faces. 

Partial dismantling of the machine; dismantling of the 
units exposed to greater wear and impurity. 

Clarification of the list of faults found earlier and 
revealing of the details to be replaced or repaired durine 
the next planned repair (minor repair or general overhaul). 

Repair or replacement of the worn out details which can hot 
go on operation till the next planned repair. 

Inspection of rolling bearings, replacement of the worn out. 

Adding of friction discs, scraping of bevels, re-riveting 
of brake belts. 

- Replacement of the worn out o.r damaged bracing details of 
glanda, collars and packings. 

Scraping or cleaning of the warming frictional faces and 
cleaning of scratces, barbs of the tooth gears; replacement 
of the damaged hubs or bushes. 

-- Checking and testing of the repaired .details and units. 

- Cleaning of oil ch~bers, repair of the lubricating, coolir.c 
and hydraulic syste~s; oil refilling in compliance with 
the chart. 
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Repair of casings, landings, barriers, stairs, passages, 
devices for the protection of the machined curf cces from 
impurity and abrasive dust. 

• Works on the electrical equipment and instrumentation in 
accordance with the classification of the maintenance. 

The maintenance comprises also all the jobs frovided for by 
the periodic technical maintenance • 

• 
3. The repair team carries out maintenance of the equipment 

together with the maintenance personnel, if necessary. The me­
chanical (electrical) engineer directs the jobs on the repair 
of the eqilipmont. The results of the work done are put dovm 

1; 

2. 

in the locbook on the periodical technical meintenance & repai~ 
of the equipment • 

. MEAN REP ).IR 

During the above r";or:i.ir the accuracy, power and capacity of th·.: · 
equipment should b~ restored by means of replacement or resto­
ration of the worn out details and units for the period up to 
the next planned mean repair or general overhaul. During tha 
repair in question faulty details (lifetime thereof being 
equal /less/ to the interrepait period or to that between the 
two mean repairs. 

Scope of jobs should be set in advance vii th the account of the • 
previous curren·t repair results. The jobs to be exccu ted durin~ .. 
the mean repair arc as follows: 

Dismantling of the units excluding the basic ones (beds, 
stands and foundation frames). 

Inspection and defeotation of the dismantled details and 
units. Clarification of the preliminary faults list for the 
mean repair; ~etails and units to be replaced or repaired 
during the nearest planned general overhaul. 

Repair or replacement of the worn out details which can 
· not go on operation till the next mean repair or general 

overhaul. 

- Repair or replacement of the worn out or damaged shafts, 
axles and hubs. 

I I 
. ' 
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Replacement of the friction discs, reboring of bevels, 
. replacement of brake belts. 

- Replacement of worn out or damaged chain and gear drives 
as well as worm pairs. 

Checking, cleaning a ... d repair of the details which are not: 
to be replaced during this repair. 

Repair of pump~, lubricating, cooling and hydraulic systems; 
oil refilling according to the chart. 

Refilling and s~raping of the slide bearing brasses and 
scraping of the guide surf aces of the slide block end 
those of other details. 

- Partial replacement of springs, nuts and check-nuts, fixir.t 
of separate units and details. 

- Assembly of the repaired units, checking of the units and 
mechanisms interaction. 

Alignment of axles and co-ordinates; regulation of units 
and mechanisms of the machine. 

Painting of the external non-working surf aces of the 
machine. 

Checking for noise and heating of the friction surfar~s. 
Testing of the machine under load following the condition& 
of the normal technological process. 

Works on the electrical equipment and instrumentation in 
compliance with the classification for the mean repairs • 

. The mean repair comprises also all the jobs provided for b~­
the maintenance. 

3. The mean repair is executed by the repair team together with 
the personnel of the workshop, operating personnel and /maybe/ 
repair team of the quarry. 

4. The senior mechanical (electrical) engineers supervise the 
work and bear responsibility for the timely preparation of the 
repair, execution of the set scope of jobs and quality thereof. 

I I 
I 
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The results of the work done are put down into the logbook 
on the periodic maintenance & repair of the equipment. 

GENERAL OVERHAUL 

1. The period between the two exceeds a year. During the general 
overhaul ;.ll performances of the equipment are restored comp-: 
letcly (initial strength, accuracy, power and capacity provi­
ded for by the technical terms but lost in the course of 
operation). 

2. During the overhaul the equipment is dismantled in full, 
restored; worn out details and units arc replaced. Assemb~inG 
and checking being in accordance with the following list: 

Complete dismantling of the machine and all its parts. 

Inspection and defectation of the dismantled units and 
details. Clarification of the faults record vrhich has 
been made earlier for ~he general overhaul. 

Replacement or repair of all the worn out details. 

Replacement or machining and scraping of the slide bearingn 
brasses (being in need of repair), friction and guide 
surfaces. 

Replacement (if necessary) of gear-boxes, electromotors, 
oil pumps and cooling pumps and other outfit. 

Replacement and repair of the ventilation and aspiration 
systems. 

Assembly of all the units, testing of interaction of all 
the units and uechanisms of the machine. 

Checking and repair of the foundations, checking of suppor­
ting framos.bracings and bracing of the machines. Repair 
of burners, dust chambers etc. 

- Filling and painting of all non-machined surfaces. 

Testing of the machine at idle running, testing for noise 
and heating of the frictional sur6aces.Testing of the 
machine under load according to the conditions of the nor­
mal technological process. 
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Jobs on the electrical equipment and instrumentation in 
compliance ~~th the classific~tion for the general overh~ul. 

3. The general overhaul depending on the local conditions 
(power reserve, spare parts, matericls, labour force etc) 
can be carried out simultaneously or by means of a dispersed 
method (per units}. 

4; The general overhaul is executed by the joint repair forces 
together with the operatine personnel. 

5. The senior mechanical (electrical) cn~ineer conducts implemen­
tation of the V1ork. He is responsible for th·= timely pr.::;pa.tc.­
tion of the repair, execution of the planned scope of jobs 
and quality thereof. The results of all the ~ain jobs are 
put down into the technical passport or the logbook on the 
periodic maintenance & repair of the equipment. 

~: In order to determine the necessity of the preventive 
maintenance it is necessary before shut do~n of the 
equipment to inspect and make a list of faults. 
If it turns out to be that the cquip:uent is in order 
or it is possible to replace the planned repair by 
some other being less in scope, the decision on such 
a replacement can be made by the senior mechanical 
(electrical) engineer tlpon the agreem(mt with the 
management of the corporation (factory). 
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Appenc'lix No. 2 

APPROXTI.IAT~ LI ::;:r OF SPECIFIC JOBS TO BE DCI'.:CUTED 

WfffiU REPAIR OF '.~ILE; T.E:CimOLOGICt"~L EJUIFi.~EI?r 

ROTMtY KILN 

Maintenance 

1. Inspectio~ and partial replacement of the refractory 
lining in the kiln and cyclone heat exchancers. 

2. Replace~ent or bracing of segments of the kiln 
discharge end. 

3. Welding of cracks, cutting out of faulty sections and 
welding of the new parts of the kiln housing and 
cyclone heat exchangers. 

4. Welding of under bandage lir.ings and supports, replace­
ment up to 20 per cent cf underbandaee control linings, 

cleaning and welding of the bandat;c holes and crack~. 

5. Inspection and cliwination of faults of the thrust rol­
lers heating bearings, partial replacement of bushes. 

6. Inspection of rest roller tilting bearings. 

7. Opening and inspection of the pinion chaft bearings. 

8. Revision of the kiln drive connection. 

9. Revision of the toothing bracing. . 

10. Inspection and, if necessary, replacement of the main 
gear-box bearings. Inspection of all the gear-box gears 
through the eye manhole. 

11. Elimination of the gear-box oil leakage. 

Mean Repair 

1. Changing of the refractory lining in the sinter zone 
at the disoharge·end as well as in the cyol~ne heat 
exchangers. 

2. Replacement of one-two 'rings including the discharge 
end ring. ' 

·~ 
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3. Instrumental checking of the axle position of the kiln 

in the horizontal and vertical planes. 

4. Replacement up to 40 per cent of the under bandage 
linings. 

5. Lathing of the bandage workine face. 

6. Revision of the radial bearings, washing of casings, 
determination of the normal butt end plays, cleanine 
and partial replacement of brusses. 

7. Replacement of radial bearings, grinding or lathine 
of the rollers working faces and axle journals. 

8. Replacement of thrust roller axles and bearings, 
working surface overmelting and lathing. 

9. Pinion turn by 1800; 

10. Replacement of the pinion shaft bearings. 

11. Replacement of the kiln drive high-speed connectors. 

12. Check of bracing and ~entering of the gear-rim. 

13. Revision of the main and auxiliary gear-boxes. Replace­
ment of the main gear-box high-speed shaft-gear and 
bearings. 

14. Centering check of the maip gear-box with the pinicn 
shaft, electro~otor with auxiliary gear-box. 

General Overhaul 

1. Replacecent of the refractory lining in the kiln, 
hot head and cyclone heat exchangers. 

2. Replacement of 1-2 cyclones and heat exchanger fluo gas 
pipes. 

3. Partial replace~ent of the kiln housing, charge and 
discharge ends. 
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4. Replacement of faulty bandages and under-bandage 
linings. 

5. Replacement of radial bearincc with brasses and bearing 
casings. 

6. Changing of rest rollers • 

1. Changing 
. 
of the pinion. 

·8. Replacement of the kiln drive low-speed couplih3. 

9. Replacement or turning by 180° of the gear-rim. 

10. Changing of the main gear-box blocks and bearincs. 

GRATE PLATE COOLER 

Mainten'!nce 

1. Repair of the cooler pit refractory lining. 

2. Bracing and replacement of 3-4 raws of grate bars. 

3. Revision of bracine of carrying grate plates, movable 
frames and side armour plates. 

4. Revision of rest rollers, brusses driving axle necks 
and journals. 

5. Revision of drag chains with partial changing of scraper·s 
and connecting pins. 

Jr1 ean Repair 

1. Repair of the cooler pit and vault lining. 

2. Replacement of the hot chamber grate bars and partial 
changing of the grate plate supports. 

3. Bracing and partial replacement of the cold chamber 
grate bars. 

4. Partial replacement of the side armour plates. 
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5. Replacament of rest rollers. 

6. Changing of the eccentric yokes and brusses of all 
axles. 

7. Check of parallelity and horizontality of the shaft 
axles and journals. 

8. Revision pf the varintor-gear-box; replacement if 
necessary of the worn out details Pnd bearines. 

· 9. Replacement of chain drive chain gears. 

10. Selective replacement of scrapers bearing rollers 
drag chain guides. 

11. Revision of the drag chain drives. 

12. Revision of the forcing fan bearings. 

General Overhaul 

1. Replacement of the cooler lining. 

and 

2. Complete replacement of grate bars, carrying grates, 
side plates and armours. 

3. Chaneing of the mobile frame transverse and 
longitudinal beams. 

4. Replacement of the eccentric and driving shafts, jour­
nals, connecting rode and all bearing brasses. 

5. Replacement of rest rollers and quides thereof. 

6. Replacement of shafts, bearjngs and variator-gear-box 
worn out details. 

7. Replacement of chain drive chain gears. 

8. Complete replacement of scrapers and pins of drag 
chains. 

9. Replacement of driving chain gears, pull drums, 
bearing ro~lers and drag chain guides. 

i I 

: I 
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10. Replacement of details and bearings of drag chaih guides. 

11. Cooler metal structures repair. 

12. Replacement of the forcing fan runner and carrier. 

SEPARATOR BALL.r:IILLS 

Maintenance 

1. Partial replacement of the plate liners, partitions and 
outlet grates. 

2. Tightiling of bolts of the liners, partitions and 
outlet grates. 

3. Inspection of the charge end and replace~ent of the 
discharge screen. 

4. Tightning of the pinion bolts. 

5. Opening of the intermediate shaft bearings; revision of 
brasses and washing of the bearing casings. 

6. Ch~cking Lf the pinion fit· and toothing. 

1. Connectors revision, 

8. Oil leakage elimination from gear-boxes, oil piping and 
journal bearings. 

9. Revision of filtersT coolers, oil pumps and cooling system. 

10. Revision of the distribution plate, fan blades, centrifugal 
separator shutters and gates. 

11. ~evision and repair of the plate and belt·feeders. 

Mean Repair 

1. Changing of the plate'liners, partition~ end outlet grates. 

2. Replacement or repair of the charge and discharge devices. 
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3. Bracing of the end pl~te. 

4. Measurement of babbit layer in the journal bearing 
brasses, thir re-pouring or replacement, if necessary. 

5. Turning of the pinion by 180°, repouring of the 
intermediat~ shaft brasses, replacement of connectors • 

. 
6. Check:ing of the mill axle as well as intermediate shaft 

parallelity. 

7. Revision of the main gear-box and changing of the 
high-speed shaft-gear, replacement or re-pouring of 
brasses. 

8. Repair of the gear-box oil and cooling syatems. Changing 
of the oil pump gears. 

9. Changing of the distribution plate, centrifugal separator 
fan blades. 

10. ReviSion of gear-box, cbanging of bearings of the 
separator vertical shaft. 

11. Changing of the separator housing lining. · 

12. Repair of the plate and belt needers. Revision of the 
f:.~ar-boxes and changing of the worn out details. 

General Overhaul 

1. Changing of the end plates,; 

2. Partial or complete changing of the mill shell and 
discharge housing. 

). Char.ging of liners, partitions, outlet grates, charge 
and discharge devices. 

4. Changing of the pinion and intermediate shaft with 
bearings. 

5. Turning by 180° or replacement of the gear-rim. 

6. Changing of the gear-box gears, shafts and bearings. 
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7. Changing of the oil filter, cooler and oil pump. 

8. Changing of the journal bearing brasses. 

9. Separator general overhaul. Replacement of the gear-box 
gears, vertical shaft fans, distribution plate and 
body armour • . 

10. Plate and belt feeders general overhaul. Changing 
of plates, shafts, gear-box gears, bearings. Repair 
of the feeder body. 

GRAB OVERHEAD CRA!m 

Maintenance 

1. Revision and change of the bridee and trolley wheels. 

2. Checking of bearings, shaft necks, connectors, bucket 
lifting and closing drum. 

J. Checking of the rail bracing. 

4. Changing of ropes. 

5. Revision of the rope wheel bearings. 

6. Revision of the bucket articulation with rods. l3ucl~et 
jaws overmelting. 

7. Regulation of brakes and terminal switch of lifting, 
bridge and trolley travel. 

8. Revision of all the gear-boxes, elimination of defects. 

\~ean Repair 

1; Chanee of the bridge and trolley wheels. 

2. Partial change of rails; instrum~11tal chack of the 
crane rails. 

). Revision of all the gear-boxes, change of the high-speed 
shaft-gears. 
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4. Che.ngt: of bridge t:·avel mechani~m aud open eears. 
Revision of the bridge transmission bearings. 

5. Lathing of the brake pulley. 

6. Repair of the bucket. Change of the rope blocks 
with axles. 

General Overhaul 

1. Change of drums with shafts. 

2. Change of the brake pulleys. 

3. Change of the gears, shafts and gear-box bearibgs. 

4. Change of the transmiscion shafts of the bridge and 
trolley travel mechanism. 

5. Change of the bridge and trolley wheels. 

6. Trolley replacement. 

7. Complete change of the rails. 

H.AiV.liiER CRUS".1ER '!/ITH PLATE FEEDERS 

Maintena11ce 

1. Overmelting of the hammers, grate bars and crusher body 
liners. 

2. Revision of the crucher shaft bearings. 

3. Revision of the driving and drag chain gears, shaft necks 
and feeder bearings. 

4. Checking of the rails. bracing • 

5. Repait of the bin _above the feeder and pipes. 
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Mean Repair 

1. Change of the hammers, grate bars, crusher body liners. 

2. Change of the shaft bearings. 

3. Change of.the hammer holders. 
4. Revision of the flywheel bracing. 
5. Revision of the driving and drag chain gears. 
6. Revision of the feeder drive gear-box; change of the 

high-speed shaft and bearings. 

7. Checking of the rails parallelity; partial change of 
the rails. 

8. Partial change of the axles, planks, rollers and buckets. 
9. Replacement of the bin section above the feeder and 

pipes. 

Generr-tl Overhaul 

1. Change of the gear-boxes. 
2. Change of the grate plate and liners. 
3. Change of the flyv1heels and pulleys. 
4. Change of the shafts; gears and feeder drive bearings. 

Connectors replacement. 

5. Change of the rail-way lino, frame repair. 

6. Complete change of the feeder canvas. 
7. Change of the driving and drag chain gears with the 

axles and bearings. 

8. Change of the bin grate. 

9. Change of the bin and pipes. 

ROPEV/AY 

Maintenance 

1. Drive revision (gears, shafts, bearings, grooved 
pulleys). 

2. Revision of the rest (support) rollers. 
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3. Revision of the drag devices. 

4. Revisioh of the pulley and carrying ropes. 

5. Revj.sion and small repair of waggons. 

6. Hangers (rollers, bearings, axles) and waggon locks 
revision • . 

7. Repair of the charging devmce. 

Mean Repair 

1. Changing and repair of the drive details. 

2. Waggon repair, changing of the locks and hangers. 

3. Changing of the rest rollers. 

4. Changing of the support elements (some of them). 

5. Replacement of the pull rope. 

6. Checking and re-tightening of the carrying rope 
line couplings. 

7. Eracing and dressing of the waggon siding track. 

General Overhaul 

1. Waggon changing. 
2. Support cht.'?"'.5ing. 
3. Carrying rope changing. 
4. Grooved pulley changing. 
5. Drive changing. 

I II 

I II 
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ALLOWABLE CLEARANCE EXPANSION DETWBEN THB SHAFT 
AND A HUB 
( Co1· the ca~t i1'on and bronze) 

2 mm at the shaft " 50 mm 

3 mm " " up to 100 mm 

4 mm " 200 mm 

5 mm " 300 mm 

6 mm ti 400 mm 

? mm " 500 mm 

Allownb~!.._cl~..!:!:_~~in_the unit - shnft-1!_~rin3) 
(bearin~ti with the bu~l>it pouri~Q) 

o.s mm at the shaft diameter 50-80 mm 

o.s mm " 80-120 mm 

1,2 mm " 120-180 mm 

1.6 mm ti 180-260 mm 

2.0 mm ti 260-360 mm 

The gtar-box bearing brasses are to be babbitted et the 

clearance expansion up to: 

0,003 of the diameter at 200 rpm 

0,002 " at 200-1000 rpm 

Th~ driving shaft bearin3 brasses should be babbitted or 

replaced at the expansion of the upper clearances up to 

0,01 of the diameter and 0,005 of the diameter at the constant 

and variable loads respectively. 

The babbit allowance of the ;ournal bearing brasoes is up 

to 4-5 mm of the remained thickness. 

4-5 times expansion (against the nominal) of the thrust 

bearing end plays is allowable whereupon it is necessary to 

overmelt the butt ends, 

Allowable clearances in the roller bearin~s, 

2 times expansion of the initial clearance is allowable in 

the main units and :3-4 times expansion - in the marginal w,.., .. J 

1 

'' 
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slow-speed units. 

In the bearing units with the high reGuirements, 

for example, in the metal cutting machine spindles, the 

clearance expansion should not exceod 25 % of the 

initial value. 

The allo\.lahle tooth wearing on thickness as 
£.er-iiieilfict1 cir-c1-e~---

Type of the gear drive 

Open deives with the steel and 

cast iron wheels jncluding the 

gears of the kiln and mills. 

Gear wheels of the gear-boxes and 

other main drives running at the 

Tear-andwear % 

30 " 

peripheral speed or 5 m/sec, inclu- 20 

ding the wheels of the crane motion 

mechanism. 

Gear wheels of the crane lifting 

mechanism as well as the drive 

gear wheeis running at the periphe-

ral speed of 5-10 m/sec and gear 15 

wheels running at the peripheral 

speed of 5-15 m/sec • 

. Worms and worm wheels 

Pinions with the cemented teeth 

should be replaced is ~he cemented 

layer consumption is ab.80% as 

well as when ~ainting or resto­

ration. 

I I I 
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APPENDIX No. 3 

NOMENCLATUHE OF THE SPARE PA.":tTS 

OF THE MAIN TECHNOLOGICAL 

EQUIIWENT 

:! 
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R 0 T A R Y X I L N 2, 6x34 m ¢ . 
• 

Description of the details, : D N . : . : 'I/eight : 
short characteristics thereof : rw. os • Mat?rial ...uno- ------------- Lifetime • =unt :unit : total: • 

Gaar rim 4080x330 ¢, m=30 1 7070-1/1 atg 52.81 1 6500 6500 
Z=134 

Gear rim spring with loops ·1010-2/2 St 37 .... J 12 874 .. 
460x820:x20 

Joint pin 55x480 ¢ . 7070-2/4 St .$0 12 108 

Gear pinion 690x360 p m=30, 
Z=21 .7071-06/1 25Cr:lo4 1 920 920 

CXl 
()"\ 

Gear pinion shaft 220x1490 p 7071-05/1 St60.11 1 318 318' I 

Gear pinion shaft thrust 7071-20 com,oos ii.§ 1 230 230 
bcarina casing 340.~ 
( 560::.:260::::440) 

Gear pinion shaft roller 
co mpos. ii~ bearing casing 340 p 7071-10 1 200 200 

Eandage 3365/2723 x 580/350 p · 7075-1 sta52 2 

Rest rol1er 1000x450 p 0932-23-I Stg 60.81$ 4 6800 
w1 tb. axia 330x1590 p and 0932-26-I/1St 50.11 4 3800 
locking rings 0932-26/4 St 42.21 8 . 108 

. ........._L -
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nest roller insert 300/340/450x 0932-27/2 gBz14 ·8 400 
x400 p 

Re~t roller bearing casing 0932-24 Gg22 8 4000 
510x740x8CO with a face cover 0932-25/1 Gg22 8 360 
and packing rinss 0932-28/'D Gg22 8 60 

Thrust roller 800-195 p 09 32-32-I. Stg50S 'f.i 2 760 
with axis 250x6$2 p 0932-34-I/1 S·t50. 11 2 360 

Tb.rust roller bad 598x510x500 0932-33-I Gg22 2 , 660 
CXl 

Forging ring 1200x 2600/2680p 7072-0 3786 HI DIN 2 "'.:l 

= 40 Pos.1 17155 330. 
I 

with straps Pos.5 

· Discharge end 1 4315 
Discharge end segment 7072-1 24 

Sint~r zone f oreing ring 7072-0 HI DIN 3 8772 
1900xp2600/2644 =22 Pos.10 17155 

Fort;;ing ring = JO . 7072-0 HI DIN 2 5508 
13C0xp2500/2660 Poa.J 17155 

~' 

' .L_ 
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~ Eccentric ehatt K0.400-28.01.020 st so.11 1 455 455 

Driving chain gear Z•11• 
t•63.5 1 

Driven chain gear Z•38, 
t•63e5 ~o.ooo-11.10.02A/1 st 1 80 80 

Bush-roller chain t•63.6 DIN-8180 

Connectin~ ro4 two-part 
bushing from the eccent-
ric side K0.()00-28. 2 12.& 25 

02.04A 

Connecting rod boss from 
the driving shaft aide K0.000-28.02.06. 2 7.5 15 o:> 

A/1 
co . 
I 

Eccentric sbatt bearina 2 13.5 21 
two-part bushina ~ 125 
DIN 506 

-Driven ebaft K0.400-29.0l.Ol St 50,11 1 207 207 
• . BJ; 

Roller boee 4 

Rest roller LR:S K0.000-33 ,01,04 Xokel 4 42 168 
C/1 custin& 

Rotler ·gui.d·e SPS 2 K0.000-33.02.02C Mn casting 4 15,S 62 

Seal. i~ trome K0.000-34.10.02 
B/1 

Ge12.91 4 16 64 

Driving shaft seal.in& K0.000-34.18.02 
prea~ure plate B/1 St0021 2 12 24 

Journal sealing pressure K0.000-34.19,02 St.00.21 2 12 24 

plate B/1 

; 
- ~-

4--
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. 

Soalina eprina 2.5x50 KO.C00-~4.17.02A Sprina 12 0.02 0.24 
a:;teel 

Rest roller journal K0.~00-30.01.028 st so.11 2 42 84 

Grate pl&te support LT48 Ko.ooo-:ss.11.11n2 Stg er-Ni 
Mo 9 85 765 

Grate plate support uT4 K0.000-35.11.12D2 Sta 14 64 896 

Wedge end grate plate.left G22/14 
PG22141tL 32/1965 no~t 7 10 112 

ras. 
• steel 

~edge end ernte plate, Sl/1965 " 7 16 112 

right PG 2214XR 

~euge grate plate PG 2214KM 30/1965 " 14 16 224 

~edge end grate plate,left Steel 
PG GXL G6 15 16 240 °' . \D 

W•dge end grate plate, 
I 

right PG6KR " 15 16 240 

~etlge grate plate 33/1965 " :so 16 480 
PG6K~i 

F1at end grAte plate, left IC0.000-35.02.10C2 " 1 14 ·14 

PG6FL 

F1at end grate plate. 
right PG6FR " " 1 14 14 

F1at arate plate PG6F~ " " 2 14 28 

Top woar plate BS1 K0.000-35.07.13Cl Heat 2 11 22 
res. 
stool 
G22/14 

Top wear p1ate BS2 Ko.ooo-:ss.o7.14C1 " 6 13 78 . 
Top wear pl4te BS3 Ko.~~t-:ss.01.1sc " 12 14 168 

Wenr plate, left KGSNL Ko.ooo-:ss.os.o9B 8 23 184 

~ear plate, right KGSNR " 8 23 184 

I 

I . 
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e 
Top -side casting, left OLS 

Top-side costing,right ORS 

Tp-side casting, lest NSL 
Top-side casting, right NSR 

SQuare tile banger HH-6-1 

Side-casting, left GSt~ 

Sido-custinc, right GENR 

Bolts for grnte support 

with rectangulor bead 
2 - nuta M20xl00 
1 - washer M20x540 

M~x~O 

with countersunk head 
M16x90 

T ... Bol ts for • ~ rl l: e pl rLtea 

2-nuts, m16x220 
2-washers 
1-sprina 

T-Dolts tor ~ear plates 

1-nut Ml6x85 

1-~usher M16x220 

S~uare head bolts tor 
s.ide-cu~tings 

1-nut &120x60 

2-wasbera M20x90 

:"' 3 -

K0.000-35.05e12Dl 

" 
" 
" 

~0.000-35.04.07B1 

K0.000-3S.OG.lOD6 

" 

l!eat 
res. 
steel 
GG 

" 
" 
" 
" 

e 
1 

1 

2 

2 

4 

4 

4 

so 
45 

G 

53 

103 

35 

:112 

50 

4 

. llO 110 

110 110 

'15 150 

75 150 

22 88 

130 520 

130 520 

0.6 30 
1. 4 63 
1.37 s.22 

0.28 14.84 

0.8 82.4 

o.2s s.?'& 
o.76 16.?~ 

0.4 

o.s 
20 

2 

I 

'8 
I 

-

" , 
' 
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DRAG CHAIN SK 15 

Driving shaft 

Driving chain gear 

DrMg drum with axle 

Support roller with oxle 

LQW guide S15 

Scraper 

Connecting pin 

Drivina chain gear Z•ll, 
t•63.5 

Driven chain Za21;t~63.5 

Hub-roller chain t•63.S 

DR.\G CHAIN SK :SO 

Drivin:; shaft 

Driven chain g~ar 

Drag drum with axle 

Sup~Qrt roller with axle 

Low &Ui~e s~ 30 

Scraper 

Drivin3 chain gear Z•13, 
t•63.5 

Driven chain eear Z•38; 
1:•63.3 

Hub-roller chain t•63.S; 
L•:S429 mm 

e 4 

.DI. 
K15SK-91.01B4 stso.11 

Kl5SK-91.04.0lD3 Stg 

Kl5SK-92.0l.01B1 St 

K15SK-93.01.0lC1 St 

K15~K-94.02.0lA St 

Kl5SK~9s.01.01c1 Stg .. 
KlSSK-95.01.0lCl 

St 

Ko.ooo-11.10.07c2 st 

DIN 8180 St 

DIN 8180 

e 

1 

1 

1 

4 

11 

155 

155 

1 

1 

1 

1 

1 

15 

31 

1 

1 

32 

50 

100 

25 ., 
3 

0.4 

13 

45 

,':.~:::y ,:;;. 

32 

50 

100 

100 .,., 
465 

62 

1 :s 
45 

I 

"° ~ . 
I 

" 

... 

it 

-
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• 
Description of the details, 
short characteristics thereof 

• ·Nos drw. • Material . 
, 

Mill body with flanges 

Cutlet end with journal 

Inlet end with journal 

Gear rim 4032x470 p; m=24; 
Z=164 

Gear pinion 552x370 p; m=24; 
Z=21 

Gear pinion shaft 240x3500 p 

. . . 
2 3 

7065-6.4 HI 
7065-15.2 St42.11 

7055-1 Stg45.3 

7065-2 Stg45.3 

7065-4/I Stg 52 

7065-5.2 1.25CrMo4 

7065-5.·1 St 60.11 

Gear ~inion shaft bearing brass 
lower 200x350 p.C · 7021·•4.1 com~~ 

Gear pinion shaft bearing bress 
.. 7021-3.1 upper 200x350 ~ ~I'll pf!:6i.I~ 

Brass ot journal 950x380 p 7016-102.1 • 

Charge pipe 990x731 p 7081-100 " 
Discharge device 7035-100 n 

7035-300 n 

:Amo-: __ !!!Sh~-~-:'Lifetime 
: unt:unit : total 

4 5 6 7 

1 

1 
2 

1 

1 

1 

1 

3 

3 

2· 

1 

; 1 
1 

8800 
1120 

4560 

)880 

5100 

470 .. 

1020 

49 

58 

l92 

·" ' ..... 

• ,'. -~~{ ;c" ;·~ •' ·", ',;~ 

I 
\..0 . I\) 

I 
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- - 2 - --
1 2 3u _4_ 5 - --~-6 7 

Inlet end external liner 

In1et end internal liner 

External liner plate fixing 
bolt t!)Ox2x125 

Internal liner plate fixing 
bolt U30:x2:140 

Internal liner plate fixing 
bcl t ?.! 30x2x 1 :55 

7065-3.1 12Un 

7065-J. 2 1Z.!n 

7055-16.5 D5 

7065-16.S D5 

7065-16,5 D5 

First chamber linPr plate 305x494x ••• 
50 7065-9/1-1 ~2Mn 

First ch3.:!lber s:nall liner 
plate 305:244x ••• 50 . ' 
Fixing bolt of 1st end 2nd 
che.:::J.bers liner plates M30x 

7065-9/1-2 12Mn 

2x120 . 7065-16.5 D5 

Fixing bolt-of tne liner plates 
abutting to manholes ~30x2x 
140 7065-16.5 D5 

Second chamber liner plate . · 
305:z:494x •• ·50 7065-10/1-1 12Mn 

Second cha:nber small liner 
plate )05x244x ••• 50 7065-10/1-2 12"Jn 

14 58,5 819 

14 44 616 

28 20,2 

14 11, 2 

14 12,5 

91 56, 7 5159. 

26 28,35 737 

552 386,4 

20 . 16 

16942 7138 

26 21 546 

... ,,,·.,.. ·;~:~~~ 

\,!) 
\>I 

I 
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- - 3 
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1 2 3 4 5 6 7 

Partition slotted sector 7065-6.1 12~n 16 90,67 1450 

PARTITIOn solid sector 7065-6.2 12En 16 80,52 1288 

Partition double semi-ring 
730x180 /$ 7065-7.1 ~52 2 92 184 

Partition semi-ring 730x60 ~ 7065-7.2 GS52 2 45 90 

Lining for the partition .. ,css-9.1 St 37 16 468 
7065-9.2 St 37 48 28,32 

. 

'° Slotted sector fixing bolt to . .p 

th-a body 
M24x1, 5z165 7065-16.5 D 5 32 19,2 

Fixing bolt for tae sectors 
t.!24x1, 5x185 7065-16,5. D5 48 32,4 

Fixing bolt for the se~i-rings 
l.:!24x 1, 5x115 7055-16,5 D5 8 3,~ 

Dischcrgc grate externa1 sector 7065-8.1 · 12"..!n 14 66 918 

Discharge grate internal sector 7©65-8.j, 1a!n 14 54 756 

External sector fixins bolt 7065-16.5 D5 28 27,2 
?J30x2:ti70 

-t I 
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Internal sector fixing bolt 
M30x2x240 

Internal sector fixing bolt 
?430x2x315 

• 

. '~. i ... ~' 

-
2 3 4 5 6 7 

7065-16.5 D5 14 19 

7065-16.5 D5 14 25 

.·.;.r~':",,J 

I -

'° \J1 

I 
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Description of the details, 
characteristics ther~of 

1 

Mill body 

OELtEN'? 11 I xe 2, 4x~ m P 

. 
·:c~oo drw. . • 

: ~ :k:lo-. : Weight : 
!i.aterial ---------- Lifetime 

: :unt =unit:total: 
2 4 5 6 7 

7015-103A composite 1 10643 ~:: ::. 

Inlet end with journal 7015~101.2 GS-4.5.3 1 3370 

3650 Outlet end ~~th journal 7015-101.1 G~-45.3 

~ 

Gear rim o 3888x4 50 ... ; m=24; 
Z=160 . 7015 -IO't GS-52 

Gear pinion:..f552x370 · ;m=24; 
Z=21 

Gear pinion shaftj'240x4300 

Gear pinion shaft bearing 
brasQ lo~1er6200:::350 

Gear pinion shaft bearing 
b1•ass up:per~:::::!OO~t.350 ~ · 

. . 
7015-105.2 25Crllo4 

7015-105.1 St60 

7021-4.1 composite 

7021-3.1 " 

1 

1 

1 

1 

3 

.. ·· 

49 

58 

4880 

470 

1295. 

Journal bearing brass 
r'.950x380 : 

. 7016-102.1 •1 

3 

2 

Gear pinion shaft bearing casing 
7021 

Cnarge device 

" 

" 

3 642,6 

1 .,,. 

\D 
~ 

I 
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1 2 3 --- 4 -- __ 5 ____ 6 .. 7 

Discharge device composite 

;·!nl9't- end external liner Pos. 17 
plate 7015-108.1 12 Mn 

Inlet end internal liner 
plate 

External liner plate.· 
~1xing bolt MJOx2x130 

Internal liner fixing 
bc·l t M 30x2x 140 

Interna1 11nar fixing 
· bolt M 30~:2x150 

First ch~uber liner plate 

7015-1013.1 12 ?Jn 
Pos. 18 

7015-112.6 St 37 

7015-112.6 .St 37 

7015-112.6 St 37 

· 303x494x ••• 50 7015-110.i2 12 r.tn · 

First chm:iber small liner 7015-110A1 12 Mn 
plate 308x244x ••• 50 

Second chCltLlber liner plate 7015-111A2 12 Mn 
308x494x ••• 50 

Second cha~ber small liner 7015-111A1 12 Mn 
plate 30Sx244x ••• 50 

Liner plate fixing bolt of 
the 1st and 2nd chambers 7015-112.6 St 37 
l4 30x2x105 

1 

12 

12 

24 

12 

12 

84 

24 

168 

24 

532 

53 

41 

'60 

30 

45 

22 

635 

492 

18 

9,6 

/,0,2 

5040 

720 

7560 

528 

266 

'° ""' I 
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e 
1 

Internal secto::o fix:fng 
bolt t!30::\:2x23 5 

Internal sector fixin~ 
bolt M30x2x295 

• 

_"';_~·"> : ~,. , ¥ • 

e 
2 3 4 5 6 7 

7015-112.6 St 37 12 16,2 

7015-112.6 St 37 12 . 20,4 

.... 

·~:"r;ll~~>!~~ 

"° "° I 

4 
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e C:S?\TRIFOOAL SBPARATOR (No8 • I) 

Driviaa ebaft 3551695-2 1 

Bevel drivina aear 3551673-2 1 

Z•19 r.t•10 Dr;."1en tievel rim 

Z•54; m•lO 3551673 1 

Driven wheel bosa 3~516'13-3 1 

Driven shaft 3551695-1 1 

Driven shaft upper nut 3551695-10 1 

Driven shaft low nut 3551838-1 1 

Scatterin3 plate boee :!551677-2 1 
~ 

sc~tterina plate 3551679-11 1 0 
0 

Selective ventilator 
disc 3552~01-1 1 

. I 

Selective ventilator 
blade 3551680-3 4g 

Circulatin& ventilator · 
disc 3551679-18 1 

• 
Circulating ventilator 
blade 3551680-1 6 

Circul.atina ventilator 
small blade 3551680-2 6 

Cylindrical wear plate 3551697-8 1 

Ta~er wear plate 3551700-6 1 

Wear plate bracin& bolt Lis 60 c 35 168 0.046 7.728 

Ml2x35 

Wear plate bracin& bolt 
M12x30 " " 152 o.o4 6.56 

Nut lU2 Lie 18 St3S.13 320 0.016 s.12 

Control valve plate 3552 341-1 10 

t l 
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ELEVATOR B""6:SO e e 
Drivin~ sh~ft ~l:SOxl:SOO Al56/l St 50 1 135 135 

Half of tlriving blo~k 
- 900/130 A 155 Stg42 4 132 528 

Distance bu~b -200/130xl60 A 156/2 GGlS 1 23 23 

Connecting pin ~20x610 A 156/3 St 42 12. 1.53 18. 4 
with rings ~40/~0x20 .. " 24 0.02 4.8 

Nut M20 DIN 934 St:>R.13 24 

Splint t>in DIN St.00 24 

Spline 32x18x240 DIN GSBS St60.11 2 

Spline ~i!x16c125 DIN 6886 .. 1 

Drag block axle ~100x1046 A 161/l St 50 1 68 68 

Dr:13 block half 
s5SC0/100 A 155 Stg 42 4 132 528 

Distance hush ~170/lOOx 
~ . 0 

160 A 161/3 Ger 18 1 20 20 ~ 

- - - -

- - - - Sr.11 inc 28x16x2~0 DIN 688S St 60 2 

Buc~et 630 A 154 St.CO 59 42.9 2531.1 

7-1inked chain AC 26 DIN 764 St.35.l:Sk 118 J.8 2124 

Cl.amp 105 • DIN 745 " 118 4.8 566.4 

Locking plQte 1~48x155 St.00 118 0.12 14.16 

?iut M24 St.38.l:S 236 0.097 22.9 

·. 

! ' 

-
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EI.":'l.\TOR B•500 P·'.o~-2el. }e e 
Driving shaft ~120x1335 A 139/ l:\ St 50 1 113 11:5 

Driving block half ¢800/120 Al~.1J)1 GG22 4 90 360 

Distance bush ~200/120x115 A139/2 .. 1 18 18 

Connecting pin ¢20x510 Al'J.9/3 St42 12 1.2s 15 

with rinzs ~~0/20x20 A139/3 St42 24 0.15 3.6 

Nut M~O DIN 934 St38.13 24 O.OG4 1. 54 

Splint pin p4x40 DIN 94 St37.12 24 0.044 0.1 

Sp! i ne :rnx18x200 DlN 688S S't60.11 2 O.G 1.2 

S1'\li.ne 25xl4xl20 D!N 6886 S\:60.11 1 0.3 o.3 
Spline St60.11 1 

Drag blocks axle ~100x 
916 A 143/1 stso.11 1 57 57 

Drag block hnlf ¢eoot100 A 140 GG22 4 90 :360 ~ 

0 

Dist~nce bush ;1?0/100x 
115 A 143/3 " 1 

I\) 

13.S 13.S I 

Spline 28/16x200 DIN 6885 St60.11 2 o.6 1.2 

Bucket 500 A 149 St.00 23.85 

for elevator H•19.3 66 1574.1 

.. 11•15.6:) 54 1287.9 

7-linked"chain AC23 DIN ?64 St3S.13X 12.1 

for elevator 11•19.3 132 1597.2 

" H•lS.65 108 1306.8 

Clamp 91 DIN ?45 " 3.66 

tor elevator H•19.3 132 481.8 
tt H•1S.65 108 394.~ 

Locking plate 1x~8x140 St.00 0.11 
tor olevator II•l9.:S 132 13.53 

" H•lS.65 lOS 11.88 

Nut M24 o.o9'1 
for elevator H•19.3 2G4 25.6 

" H•lS.65 216 20.95 

I 
I 

' ' 
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a ELEVATOR B•400 e -
Driving shaft 1 

Driving block half ~·710 GG22 4 66.25 265 

Di~tance bush " 1 

Connecting pin ~ 20x440 A 10'1/4 St42.12 12 1.03 12.4 
wit.h rings .P40/20x20 A 107/5 St.42.12 24 0.15 3,6 

Nut r.t 20 DIN 934 St38~13 24 

Spline St60.11 2 

Spline St60.11 1 

Drn3 blocks axle ~ 80x688 A 107/1' ~t so.11 1 27 2'1 

Drag block halt iS 710/SO A 104. GG22 4 66.25 265 

Di~~nncc bush ¢1~0/ZOx70 A 107/':'.. " 1 5,7 5.7 

Spline 22x14x180 DIN 6885 StS0.11 2 0,475 o.9s 
~ 

Bonring casing 175x210x 
0 
\..'J 

¢125 A 10'1/2 GG22 2 7 14 I 

L~byrinth ¢1~0/70x45 A 107/6 II 2 2.2 2.2· 

Bucket 400 DIN 15234 A 106 St.00 80 16.3 1304 

?-linked chain AC 20 DIN 764 160 9.2 1472 
• 

(aamp 80 DIN 745i555 160 2.3 3G8 

Locking plate 

1x45x12S St.00 160 

Nut M20 320 

I 
I ' 

• 
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ELEVATOR B=315 (Nos. - 4 el.) 

Driving shaft ~ 85x875 

Drivin~ wbeel half ~630/85 

Distance bush p140/85x40 

Connectin~ pin p20x370 
~itb rings p40/20x20 

Nut ~\ 20 

Spline 22x14xl60 

Spline 20x12xl0S 

Drau bloc!te axle ~70xi593 

Draa block half p630/70 

Distance b~sh ~ 130/?0x~ 

Spline 20x12xl60 

Bearinz casing 
t60>..200x~110 

Labyrinth ~l1S/60x43 

Bucket 315 DIN 15234 

for el e'4a tor H=l 7 

" ff:: 21. 5 

" !-1=22.85 

" u .. 22.ss 

9-linked chain AC 16 

tor elevator Hm1? 

" H:a21.5 

" R=22.8S 

" Ha22.ss 

C1amp 63 

tor elevator HQ17 .. Ha21.S 

" a-22.ss 

A 127/l. 

A l.22 

a 127/2 

A 127/'J 
A 127/4 

on: 934 

DIN 6885 

DIN 6885 

A 1.21/l. 

A l22 

A 121/'J 

DH~ 6885 

A 121/2 

A 121/6 

A 136 

Dil~ 764. 

DIN 745i5SS 

StS0.11 

GG22 

GG22 

St42.12 
St42.12 

St38.13 

StG0.11 

St60.11 

St50.11 

GG22 

GG22 

.StG0.11 

GG2~ 

" 
St.oo 

e 
1 'J ~ 39 

4 55 2~0 

1 6 6 

12 1 12 
24 0.1& :s .6 

24 

2 

1 

1 18.2 18.2 

4 55 220 

1 3 3 
~ 

2 0 
+-

2 7 14, 
I 

2 2 4 

11 .. 92 

R~ ?39.04 

82 97i.44 

90 1012.s 

eo 1012.s 

s.2 
124 644.8 

164 ss2.s 
180 936.0 

180 936.0 

1.2 

124 148.8 

164 196.8 

180 216.0 
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e 
for elevator H•22.85 

Locking plate 1x35x100 

Nut M 16 

tor elevator H•17 

" .. 
" 

H=-21.S 

H•22.85 

H•22.85 

f'or elevator ll•l 7 

" .. 
" 

• 

11-21.s 

H•22.85 

R=22.85 

2 - e 
St 60 

180 

124 

164 

180 

180 

248 

328 

360 

360 

216.0 

-

~ 

0 
\J1 

I 
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e GRAB CRANS, St x 20 m 

-l 

Bridge trav~l mecha~ism 

Driving ~heel p 500 with 
end face caps Z217.25-2 

¢500 
~riven whee1 ~ith end 
face cups Z217.29-2 

3-45520 ~heel &xle ¢70x3JS 

Driving wheel rim 28.001-00.3 St52.81 
m• 10 • Z•SO 

e~3r-pinion m=l0,Z=19 

Transmission shaft 
en<! section 

Trans~ission shaft sec-
tion ¢- 50x 

Trar.smisbiOn shaft sec­
tion -6 50x 

Trnn&mie~ion shaft 
section ¢ 50x 

4-45368 

Tr~-.s~ission shaft coup-
ling ~ 50 • 23.002.00-2 

T1·c:r:.smission shaf't 
bearin~ casin~ with cap 

Ge&r-box gear pinion 
mas, z-17 . 

Gear-box driving gear 
axle 

Gear-box driven wheel 
-ma5, Z•96 

Ge~r-box driven wheel 
axle 

Er&ko pul1ey 

.3emi.- coupling 

Co\;.pling pin 

Z217.31-1 

3-44757 

:S-44'158 

c 45 

c 60 

c 45 

2 

2 

4 

2 

·2 

2 

2 

2 

2 

8 

12 

l 

1 

1 

1 

1 

1 

4 

e 

320.3 

225.18 

38.4 

:u.6 

71.?6 

200.76 

---ir 

~ 

0 
Ci' 

• 
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Trolley travel mechanism 

Trolley wheel 

Trolley driving wheel shaft 

Trolley ~aecl axle 

Trolley wheel bearing axle 
box td tb caps 

e 

Trolley trsns~ission section 
- S5x505 Z34S-?5-3 

Trolley tran~mission 
section ¢ 55x705 

Trolley transmission 
cou?;l ing \) 55 

1 stuge driving shaft­
pinion ma2, z~s4 

1 st~ae driven wheel 
m..,2, Z=88 

II stuge driving shatt­
pini~n m=3, Z=34 

II st~se driven wheel 
s:t•3, Z=80 • 

III stage driving 
sg~ft-pinion m•S, 
Z•23 

Z345-77-3 

Z34S-04-2 

Z345-:31-3 

Z345-32-3 

Z3 45-33-3 

Z345-34.-3 

Z34.5-35-3 

VMS135 

St60.11 

St?0.11 

St60.11 

St?0.11 

III stage driven wheel 
m• 6 , Za 4.6 Z345-36-3 ·St60.11 

I . 

III st~ge driven wheel 
shu.i"t 

Brake pul.l.ey 

Semi-coupling driving 

Driving coupl.ing pin 

4 

2 

2 

8 

1 

1 

4 

1 

l 

1 

1 

1 

1 

1 

1 

1 

4 

.. 

e 

10.G 10.s 

15 15 

69 

~ 

0 
~ 

I 
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I . 

e 
~iftin~ and closin~ mechanism 

l)rum t/J 400 B 

Drum " .COO A 
Drum toothed clutch 

Bearin~ casing with end face 
cap 

1 stage driving shaft-gear Z345-07-Ja+ 
m•4t Zo24 •3-44537 

1 stage driven wheel 
m•4, Z•72 

II stage driving ebatt­
gear rn=6, Z•19 

II st~ee driven wheel 
ma6. z.,.55 

III stage driving 
ahntt-gear m•S,Zr.15 

III sta~e driven wheel 
m•S 1 Z=50 

III sta~e driven•wheel 
shaft 

Brake pulley 

Driving semi-coupling 

Coupling pin 

z 345-09-3 

Z345-05-2 

Z345-08-3 

Z341-105-2 

Z3 41.;_108-3 

·Hydropu~har 

Di~ferentia1 

MDG-315 SSW 
1l'.t393 
SSW 

Chain gear t•9.525 1 Z•8 

Chain ge~r t•9.525 1 Z•40 

Chain gear t•9.S25.Za.CO 

Chain 1x9.525x:S.2x5 

3-45550 

3-45549 

3-45548 

VMS135 

St60.11 

vr.~313s 

St?0.11 

VCl\10150 

VMS135 

-.. , 

'"' 

• 
1 

1 

2 

2 

2 

2 

2 
~ 

0 

2 
()) 

2 

2 

2 

2 

2 

l~ 

.;2 _.:32 ··64 
1 36 36 

2 0.16 0.32 

1 2.:f5 2.15 

1 0.73 0.73 

1.8m 0.39 0.39 

• 
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.\ 

-c;- RA B 1.75 m3 

_ -~i~e rope wheel~ 400 

Rod axle bracing to the 
bucket 

Rod axle bracing to tho 
buck.et traverse 

Traverse block nxle 

Bucket head block axle 

-Closing rope bracing 
thimble -- ·- - •-

Bucket parts axle 
bracing to head 

Tothed sector 

. ~1:' 

Lifting rope rocker jaw 

Rocker bracing cxle to 
trave-rse 

Liftin~ rope bracing axle 
to rocker • 

Wii;l> rope au.ide 

-. 

l_.__ __ 

e 

6 

4 

1 

1 

2 

4 

4 

2 

1 

2 

2 

-

~ 

0 
\..0 

r 
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~HER 20D-80 

- - - - -

Shatt (> 580x2385 700..:.. 301. 2 St 60.11 2 730 1460 

Hammer holder 1160x450x120 7004.303.4 gSt52.81 12 225 2700 

Hammer 235x260x385.5 7004. 302. 2 St KHS 12 '7G.5 920 

Flywheel ¢1650x400 700~.;) 10. 3 Ce!S.91 2 2700 5400 

Shearing pin ¢30x85 7004.316.5 St42.ll 4 0.6 2.4 

Bearing cusing 
'170x3~0x515 7004.J00.8 composite 2 213 426 

Beu ring cv.sin3 
510x2-.:.0x3 25 7004.300.9 co~posite 2 65 130 ~ 

~ - - - -

Grate bar.o.100x850 7004. 201. 2 Stl2.'.tn 34 33.5 1139 
0 

I 
Armour 1:la te 
4.30x200x17S ?004 • .:;.57. 2 gSt12ii1nCr 4 28 112 

Arniol!r plate 
4~0x150x34.0 7004. 458.2 gSr12MnCr 4 52.5 210 

Armour plate of 
the mnnhole 375x100x50 7004.459.2 gSr12MnCr 8 11 88 

l . 
-



Nos. 

1 

1. 

92. 
3. 

4. 

5. 

6. 

7. _8. 
1. 

2. 

3. 
4. 
5. 

I I I 

!..0:3·.i.1 L .. l-(J_~~·- .. ' t .. : :•r D'. /i.1 ;\l.L~: (;_~' 
1i':2CJJ:O£cG IC!~L i.:: >UI.1: ,..:;:;T 

PH_[,_, 1'"" T· f 
..LJJ ... ..J ... :-••.!.• 

Description of Appr. nos of 

units & details Unit of bfe details 
neasur. time per unit 

2 3 4 5 

ROTARY KILN 

Pinion shaft rolling 
bearings pcs 2 

Rest rollers " 4 

Rest roller inserts " 8 

Thrust roller rolling 
bearings set 2 

Sinter zone rine run m 

Discharge end se0nents set 12 months 1 

KILN MAIH DRIVE GEAR-BOX 

Driving shaft-gear pcs 1 
Driving shaft-gear 
rollir.g bearingn set 1 

FULLER COOLER 

Ercen;tric shaft bea-
pail~ 2 r ng ::>rasses 

Connecting rod pea 2 

Driving shaft pcs 1 

Rest rollers " 4 
Connecting rod bushing 
from the driving shaft 
side " 2 

11 I 

Nos of 
obl:ieat. Rem.ark~ 

stoclc det. 

6 7 

2 

1 

2 

1 

4 

1 

1 

1 

2 

1 

1 

2 

2 

II I I I I 
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1 2 3 4 5 6 7 

Roller bushing jScs 6 months 4 4 

7. Rest roller journal It 2 2 

8. First chamber grate 
bars set 3 mont':ls 1 1 

9. 2 nd chamber grate 
bars " 1 0.5 

10. 1st chamber grate 
plate supports It 6 months 7 7 

e 11. Top wear plate BS-1 " " 2 2 

12. Top wear plate BS-2 " " 6 6 

13. Top wear plate BS-3 " 12 months 12 6 

QQOLER D::UVE GE.\R-BOX 

140 High-speed shaft-gear 

15. Hich-npecd shaft 
rolling bearings set 1 1 

DRAG_CHAIN SK-15 

16. Scraper set 1 0.25 

e 17. Connecting pin " 1 0.25 

DRAG CHAIN SK-30 

1. Guide support,lower pes 6 months 31 15 
2. Scraper set 1 0.25 

Conveyor drive 
3. Gear-box hiGh-speed 

shaft-gear pea 1 . 1 
4. High-speed shaft gear-

box bear:.i.ngs set 1 1 

RA VI MILL & CE,l ENT MILD 

1. Inlet plate liners set 10 m cement lifetime js 

per mill 1 1 given for 
mill cemer.t mill 

only 

I,...._ I 
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1 2 3 4 5 6 7 

2. 1st chamber plate 
liners set 8 m 1 1 rifetime or cer:-ir;r,: 

mill only 

3. 2nd chamber plate 
liners n 18 m 1 1 " 

4. Partition 

a) solid B.ector " 8 1 1 " 
b) slotted sector " 15 1 1 " 

5. Journal bearing brasses pcs 4 1 lifetime 

e 6. 
for both !.. 

Pinion " 2 1 " 
7. Pinion bearing brass pair 6 2 " 
8. Discharge screen set 48 m 2 1 n 

Mill drive 

9. Gear-box driving shaft-
gear pea 1 1 one per 

each mill 
10. Shaft-gear bearing 

brasoes pai.r 4 2 :rol both 
mi ls 

11. ~~ki-9!! _ s~~f.~;f:~.~rbox I! 4 2 " ·iut; .i.;;i:.i.i.i.!~;J 

12. Toothed clutch pee 2 1 " e 
HAl:.flfiER CRUSHER 

1. Shaft pea 2 1 
2. Hammers set 48 m 1 1 
3. Hammer holders " " 1 0.5 
4. Fire bars " 1 1 
5. Liners " 1 1 
6. Shaft rolling beqrings pea 4 2 one of 

each size 

l 
I ._____ 



- 114 -

4 ') l ~ 5 6 7 
I ... J 

GRAB OVER'.T2AD CRANE 

1. Bridee driving and two of cac l 
driven wheels set 3 m 1 1 

2. Trolley driving & 
driven wheels " 12 m 1 1 

3. Bridge transmission II 1 0.5 
4. Rope wheel " 1 1 

Bridge travel mechanism 
g~ar-oox 

95. Pinion pcs 1 1 

6. tinic;m shaft rolling 
" 2 2 ear1ngs 

Trolley travel mechanism 
gear-box 

7. Driving sh~ft-gear II 1 1 

8. Driving shaft-gear 
rolling bearings " 2 2 

Liftinr£-:cJ.ccin~ mechn.-
nism gear-box 

9. Driving shaft-gear " ·2 2 

10. 1st stage gear-wheel " 2 1 

9 11. Drivjng shaft-Bear 
rolling be~rings " 4 2 

12. Second shaft rolling 
bearings II 4 2 

13. Third shaft 
bearings 

rolling 
" 4 2 

ROPE7/AY 

1. Line couplj.ngs set 1 0.25 1 set for 
the rope\·:~1: 

2. End couplings " 1 0.25 " 
3. Divert, line and turn 

shoes " 1 0.25 II 

4. Rest rollers " 1 . 0.5 " 
5. Wage;on locks " 1 o. 5 II 

6. Waggon han~era " 1 8:5 " II 

7. V/aggon running rollers " 1 

11 I I I I I I 
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LIST OF FAULTS 

determining the necessity of repairs of the details 
and unfitness therr~of (by means of measurement and 
0•1t inspection) 

=------~-----D-_E __ E __ & __ Q __ x __ ~-----------------------D e t a i 1 a . . . . 
: to be eliminated 

1 2 

: determ. unfitness of detail: 

. . 3 

SHA. /,ND AXLES 1. Residual destortions 
due to bending 

1. Cracks 

HUBS -

2. Separate scratches 
and the similar on 
working f accs 

3. Longitudinal cracks 
with the length 
being not more thun 
10 % of the length 
and depth being not 
more than 10 % of 
the marginal shaft 
diameter. 

4. Ovality and taper of 
necks exceed 0,0002 
of the diameter. 

5. Tear-and-wear of key-
grooves being not more 
than 15 %. 

6. Hollow chamfers damage. 

1. Damage of different 
threads. 

8 • Centre holes damage. 

1. Oil groove damage. 

2. Slight tcra tches on 
working faces. 

2. Residual destortion~ 
due to twisting 

3. Tear-and-1·1ear of v1orkinG 
surfacen exceeds 5 ~ of 
the normal di~~eter at 
the iwpact load and 10 % 
at the normal one. 

·4. Tear-and-wear of · 
slit.; faces. 

1. 

2. 

Through cracks and 
shears. 
Clearance expansion bct­
Y1een the shaft and hub 
due to abnormal tear-

•• /. 2 

I I I 

I 

---
' 
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SLIDE BEARINGS 

nclud:i_!l_g 
GEARS 

KEY JOINTS 

WHEELS AND D~UMS 
FOR ROPES 

-==i 
- 116 -

2 3 

and-wear. 

1. ~~ite metal pouring 1. Cracks in bronz~ and 
drunage (crack3, ~crat- cast iron brasseti. 

2. 

ches, overflow, untlght 
adjastmcnt}. 

J..bn6rmal tear-and-wear 
of the white metal pou­
ring 

3. Lack of lateral clearan­
ces. 

2. Abnormal tear-and-\".'C~r 

of bronze and cast iror, 
brasses (upper clearun­
ces). 

1. Cracks in the rim, spokes 1.Cracks in the rim, spo-
and spider of marcinal kes and spider of main 
drives. drives (includine hoi­

sting mechanisms). 
2. Break of not more than 2. Break of two and more 

2 -teeth in turn (in the tseth (along more th2.n 
marginal drives). 50 % of the leng·~h). in 

the main drive8. 
3. Break of 2-3 teeth in the3. Abnormal tcar-and-wr:ar 

main drives (50 % of the of the teeth thickncsc. 
length). 

1. Clearance between the spi­
der and shaft exceeds the 
tolerance for the slide 

. fit. 

2. Spline loose fit. 

3. Availability of linings 
under the spline. 

4. Keygroove width expanRion 
exceeds 15 %. 

1. 

2, 

J.iore than 2 mm expansion 
of the keygroove width. 
against the normal one. 

Spider fitt1ng orifice. 
expansion. 

• • /.3 

1. Cracks in cast iron 
details. 

2. Through cracks in me­
tal detail rims or 
spiders • 

I I I • 

I 
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1 

BRAKE BELTS AUD 
SHOES 

. . 

LOADING AND YIELDED 
CHAINS 

PLATE LINK CHAINS 

II I 

- 117 -

2 

). Groove surf nee tear-and-
wear exceeds 3 mm. 

4. Thread holes damage. 

: 

3. 

4. 

..,. 
.) 

Tear-and-wear of slitc~ 
spider orifice expan­
sion. 
Tear-and-wear of the 
drum wall exceeds 0,1 
of the initial thick­
ness. 

1. Tcnr-and-we:ar of fri~tio- 1. Cracks 
nal linings cxcee~o )C~ 

2. Tear-and-wear of rivet 2. Sharp ovcrbending and 
heads (being submer5cd tears. 
l~ss than 2~7~ of the ini ti-
al thickness of linincs). 

). Clearances in fixing of 
frictional lining to tte 
belt and shoes. 

4. Loscning of support loops 
fixing to the belt. 

5. Oiled frictional linings. 

1. Flats on the wheels rol­
ling faces. 

1. Tear-and-wear of the 
bead thickness exceea~ 
50%. 

2. Thread holcn dai-nn.ge. 2. Rim tear-and-wear 
3. Irregular wear of the exceeds 40% on thicl~-

rim rolling faces (more noss. 
than 15 % of the ini.tial 3. ·Through cracks 
thickness). 

4. Non-through cracks. 

5. More than 0,005 D difference 
between the driving wheels 
diameters. 

1. Cracks ia the joints of 
links. 

1. 30 % wearing of the 
rod initial diameter. 

2. Notches ana craters in the 
joints of links. 

1. Partial damage of plates 1. Cracks in plates. 
and rollers. 

•. /.4 

. 
I I I 
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CHAIN GEARS 

GE1.R-J20X CJ,ST 
IRON CASiliGS 

ROT .t\]1Y KILJI. 
FORGIHG RIHGS 

ROTARY KILN 
BAlmAGES 

REST ROLL:SRS 

- 118 -

2 

1. Teeth wear on thic~n~ss does 
nor exceed 15%. 

2. Cracl::s in the disc or spol~cs 
(spokes quantity being not 
more than 25%). 

1.Thread holes damage. 

2. Throueh cracks of casing, 
which cracks can be welded. 

3. Deformation of joint faces. 

1. Separate cracks of any 
length. 

2. Separate bulges. 

1. Tear-and-wear of the under­
· bandage linings and plates. 

2. Crack&. 

3. Working face expansion or 
taper wear. 

1. Roller taper wearing exceeds 
10 mm on the diameter. 

. . 3 

2. Tcar-and-~ear of rollnr 
necks and holes in plate 
oheeks; total wear excG0-
ding 20% of the normal 
diameter. 

1. Broken t~eth. 

2. Slip tear-and wear. Exp0: 
sion of the fit holes. 

3. Cracks in the rim or 
spider. 

1. Cracks in the fi-b placo~~ 
of bearings. 

1. Metal tear-and-wear 
exceeds 40%. 

2. Gtructural chanees of 
metal being resulted in 
cruckc uppcurancc und 
metal inwcldability. 

3. 20-25% dofor.nation of 
:the surface. 

1. Box bandage rolling face 
wear is 50% of the rim 
thickness. 

2. Cracks which can not be 
eliminated by means of 
w.clding. 

J. Progressing expansion 
of working face. 

1. Roller rim wear exceeds 
50 % on thickness. 

I I I 

1 
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1 : 2 . 3 . 
2. Scratches on the roller axis 2. Cracks along the rim, 

necks. spider or roller axis. 

3. Loosening of the roller fit 
on the ax.is. 

MILL CASING 1; Local damages such as cracks, 1. Walls wear exceeds 30~i 
deformation and wearing. on thickness. 

MILL ENDS 1. Cracks, taper wear and 1. Wall wearing oxcecda 
scratches on journals. 30~~ on thicknc~m. 

J,'il. LII\ERS 1. 30% wear on thicl:ness is 1. Wearing on thickness 
restored by means of exceeds 1o~t 
overmelting. 

~RT.JTICNS AND 1. Holes expansion. 1. ViearinG on thickness 
PJ,ATJ~ G~lcT~;;s OP exceeds 50%. 
TJi.£ J.1 JI.LS 

BLADE WHEEJ,S OF 1. Vibration - ·-----·-- 1. \7eor of blades exceedc 
THE F J.liS nrn GAS 70% on thickness. 
EXHAUST BLo·;:.SHS 

I I 11 
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INTER OFFICE MEMORANDUM 

. March 7th, 72 Ac/ells Ababa, ................................ 19. ________ _ 

- -' , / 

From: ---~-~-~~--~~---~~-~~~~~~-~~§~c~Lc· · 
A.A. Plant Man~ger 

To: ............................................................ . 

Subject': . -~~-~~~~~-~~-~----------·-······--·-----···--· 

S::in:pling or m:J. tcl'ials is aa important an tho to st i teelf • 

The results of the test will huvo no significance if the 

sampling is 11ot done properly. Every posoible preoautiona 

c;hould be taken to m:ikc ourc tba.t the samplE- cont~ins both 

the chen1ical unci physical ohara.cterstics of the m3.terial 

it repre::ents. 

Samplb;g of ra.u materials to deter1:1ino thsir suitablity 

for uoa in the cen:~mt plant is done e. t the cite of the 

qurirryo Sovcral sampl~~ a~·e tal~cn at several locations 

and all pocniblc depthg for the whole area of thG dcposito 

S8.mpli21t; oi· ralT fllOl. teri..ila for the pur,Pose of quality control 

in tha proccsg of production ie dona nt the feeder, truck 

or hen.p. A bit of the material is hl'.cin from several points 

on the heap, feedor or truck. 

Sar.-.plinc; of raw mL<.ture and cement ara done aoool'ding to 

chart baloll. Sae sara.1>linc; locations indica. ted (1-9) in th3 

flou diagram of tba carnent protluctitln !il'Oce3s. 

Sampling of clinker for l1 ter weight - tho clinker retainod 

on .iny l'l.i·Propria.to aiovo o·:·.:ld bo used for this ,purpono i.e. 

particles of clinker 'tri th certain sizes are U3od for 11 ter 

ueicht detortninc:i.tion. 

··Sam.I>lint: c: clinker for Jihyeioa.l and chemiod teats is done 

in euob a va.y that it includes all oizeo of clinker produce.de 

I I I 
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-------~~~~--~~~~~~~~----!"---~-~~--~--------------------~--~--~----~--~ Fx·oqueul!y oi ~i tt: of t'ur;pogo oi' 
eamplint; SC!,1aplin~ titJ.i'•.!:Jlii!~ 

Once a cby 

n " " 

once a day 
i'or a 1~~;.;11..11 

each t.:uok 

f!'0:::! hr=ap rn~d 
for truck 

% noiaturo 
II " 
coripleta cl:o;:iical 
mv.dyais 

..-------~-------~~~------~~----.t--·~~~~~~·-~~--~~·~~~~~ 

Limootono 

O,vpm,':I ,. 
I :Pur.;j_co 

!2.!LE:i!...~~ 

I I I 

Ol'lOO a day 

II II It 

" .. .. 
1'or,

11
1r.onth 

'l'hroe tin co 
foi• a i.:eek 

u da;y 

t'1o"f\ ~11 lh . . . - --
evo~s our d~ily 

onco a day 

<t;.ily for a l-iOGk 

eve rt :t:-alf },our 

evors hour 

" " 
II " 

evo-::y hu.lt bO\tl' 

'da.U.y 

onoe ir> 24 hours 

onr;e in 24 h0i1rs 
aa i·equired 

!'cod.or 

hoc.p and/or -~l'U.c~; 
ti " .. ti 

feed.or 
L 

M 

~ 
.,,. .. 

each truck 
II " 

on tho Wcl.Y to 
· ho~oconiz~tion Silo 

on t}lc -..ay to 
bouoceuization oilo 

Top ~;.nd. bot.tcr.; of 
ho~oc;.mi zi:.:. ti on ~ ilo 

diE;ch.~rge i'rc)~l 

eto::.-.~.:;e; uilo 

dit;Cb\rt;e frcn 
stcr..?-~;i'J nilo 

ba.lr-.Jioo i.1.nd 
electro i'il ".:er 

balo.nc:a o.r.d 
ol£Jo'\.ro 1.'il to:i:' 

% r.:oiatm.·o~ 'fa Cn.co
3 

11 
" , % ca.co3 

oo:"!plc te chor:ic'-Ll 
a!~~l~rois 

kil.ocra.r.-. c:;1~:.-:ur.1 consu;~.~-"­
por r .• iu:.ito 

% t;oistu.rc 

~~ t.aCo._ nr;d co·:~plete 
Che ... 1· c-?1 " ... , lv .. 4 .. 

... • I • - _., ... r• ..; "-J~ • .., 

% Co.Co .. 
:J 

% 1:1oiotu1·e <•l'ld finanoe~ 

~ Ct>Co
3 

r..nd coriplet-,, 
chor:.ic ... 1 aw.lyzia 

~ Caco3 

% C<\C:O 
3 

:lnd cor:iploto 
oho1:ii co.1.l ur.uly iliD 

1 
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Sa.ruplo 

CHnkar 

Cement 

Ji'ucl on 

1-'requancy of 
BCLL_t'ling 

every half hour 

every half hour 
daily 

every half hour 
monthly 

overy hour 

- 122 -

Sito of 
so.Mplin(1 

end of fuller cooler 
II H II " 

" " II II 

on the W;J.Y to otor:·>!;c 
oilo 

Purpose of 
s_mpling 

li to1· weight 

co~plete chemical anal~ais 

physical tests 

fin~n3ES 

every hour for cacll on tf:e way to storaeo 
shift ( threo ti1:1ea ailo % So 3 a duy) 

every hour daily 
for a ueek 

every hour daily 
for a. m~ek 

every h".lur daily 
for a u0ek 

on arri vine L~ t 
tho plc'.lnt aito 

aa required 

as req,\.ti red 

on the way to stor.3.t.-e compL1ts chemical an1lysis 
silo 

on tho wuy to ctoruge physic~! testo 
silo 

.i;acked cc1:-.cnt i;hy:.:ic<~l tests 

fro1ll EJach truck 
or r:i.il\.·ay w~.s;o:i 

going to kiln 

depot 

% sul i'ur 'lo~ na. ter eross 
osloriu value ~nd c_i:,eci:t:i.o 
eravity 

'f., s·.1lfu.r ~t uater grosc 
calo.r·ic v:.;lue and 
spee:if'fo t;mvity 

if, f,ul.f\.1:.:- ;;, 't~a tar groos 
oalorio v~!ue end 
specific gravity 

-~-s~~----~,~-f-ou~r-t_i_r-:1e-·a~a~d-a-;.._-,~'.-f_a_e_d~er-.d~o-f~~~~~---c-o-2-,-~-e-,~-O~~~~~~~~ a. t an in·~erva.l of kiln 2 
2 - 3 hours 

as required. 

as re!J.uirod 

cyclones 

e:d t <::kat.rofil tor 

f1....i --.V ~"'-.1l..,J..... ;\ h-?iL""{.; .( r; 
...._..., .... l ..................... u---l 1C.-~.<.·., ~· art-c.:-·""l.-,..(. 

I 
co

2
, co, o

2 
co2, c:o, o2 

c.""" ... -< '"'-'·"<-1 "-'- .....z.: G...<" ... ~"? J;:_<-u)i.-.--.&........A:; • 

cc. Gentosh Unido Expert 

-
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No. 

e 

Description and 
type of' tho C!,Uetrry 

a.~r;rc.s;o.te 

-
/' . /1., . -"- I. . ·.J ~. ,..,,1,r·rd 1... ~'~i.·>'- ;t .. -7 .··· 
() 0 -·-·--- ---

Technoloeical. Cho.rt ?!o. l. 

RJ.W Ml\TEnIAL OUARRY 

I·:atorial 
to bo 

C:i.!::!.l'ricd 

i·~n:-:Q Si:::c.n of' ·a:.I1c 
r;::ri;,::;rio.l po.1'ticlcs, 

!i:=-:1 

:t11 ---:110 
Ci, tl ::~r·r~r 

i':i.c c: 

.,__ 

I A:f·~cr the 
I c_:'t:?.:J.1~:cy 

~\CCl~e~a.·t;o 

I:.ncrg-y Conf;ump­
tio!1 for 
c;_tm:Ty.inz 
T~ • r -r /"i' .\.. ~·,. i.1. ... 

Tranzport 
mcnns to the 

tI'cat.5.ng 
OCGt'C?[;:D.tO 

----+-----------------:?', - - r v -¥ (', -----• 
1 

1 

2 

' 

- ~----:~-':_I. 5 + , 
2 3 6 7 

:i::·:c~;;t:::tor D..!I'o 
n~'-o""ic t.,,_,.,. _ ... '"'..... ... J:;;...,., 3 
Vbuckct = 1.75 n 

Drcd,s•;)r, Duro 
rs:cf'tic 
type, 
Vbucl~ot = 1.3 m3 

~:cav3tpr.Ch~scsido 
typa~ SL-900 

< 

Li:::~stor..c 

Gyp~'Unl 

Snn.:1.::;tone 

\t"'buckct = l. 0 I:l3 I Clo.y 

400 400 

1~00 L.oo 

Ho.ssif' Soalls 

Eassif Seal.ls 

0.33 

-
-
-

Dti.!:ip ~~rt1c!~!::, 
Dul"'o D::.l:ovic 
·typo, 

'v = 4 ci;s 

f'.• 
\;>I 
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Crusher type 
and 

characteri&tics 

1 

' nammor crusher 

I>uro Dakovi.c 

2 DD - SQ type 

I 

I 
I ' 

e e 
Tecbnolo&~cal chart No. 2 

Faw material cruRhing. 

Matoria.1 ~~ax. aizea of the Crusher l!nor&Y co~mp-
to bo mntcrinl pnr~icloa capncity tj.on for.materical 

er us hod m.r.t. t/h cruubin3 K.~.H./t 
cui-:1i11,2 COiiiit!g 

in-co tlH? (':."Oill ttlC' 
cru~llor cru~hor 

2 3 4 5 6 

Li111e3tono 4"~0 30 so . o.71 

~ypsuna 400 30 
. 

~ 
I\) 
.p 
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1~cocrivtio:l ai1d 

No. ~ypo of ~~~nsport 
~ouns snd oq~ip-
men~ 

1 I 2 

1. Ropowny 

L•10 km: 

• 
. . 

2. Dwnp trucks 1 

FIAT 68~/3 with 
a capacity ot 
22 tons ench 

I . 

e e 
Tochnological chart No. 3 

faw m<1 'C:7!s:.!.2!._ trn '!'! s:~or t:i i: ion 

-

I 
I 

c~ uipmont I nnergy ~'{~t:o;'i<tl Moi!~ture Nurr.t>or 
to ba of' tI~o or or conGumption 

tr~nspol"ted mnt~ria1 loadings syatem I K. 11.11. /t 
% through put 

I t/h -

I ... t 4 5 6 7 " --

I "' 

Limestone 2.0 cs.o-
i-uiny scnGot1) 1 25.0 ;s.7a 

Gypsu."ll - 1 

San•J&t:<>ne s.o 1 

Clay 22.0 (30.0-
rain:.r seaeon) -

\.0 I --·- --

~ 

I\) 
\J1 
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Fil:.::-ncns 7-. 

reai~ue on ~CO sieve 

DOI'"' tolo:r.-anca 

g 9 

0 +0.2 

• 

I 
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Technolo~ical chart No. 4 (Continuation) 

Raw mixture grinding. 

C~nractoristics ot ready pro~uction 

~.loia turo % Caco3 
rosiduo on ~000 sievo Content norm tolerance 

noi•m tolorcnco % 

10 11 12 13 14 

10.0 +. 1.0 2.& • o.& .in de.P• • - of L. $, 

. 
.. 

. '' -

nd• 

P • 

.~ 

11..l 
cc 
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PrCS$urG 

Be:i'ore 
I·:ill 

e e 

Techno1ogica1 Chart No. 4 (Continuation) 

RAU HIXTtIR"G GD.Il:Dii.JG 

/tgip (r;co) tc::1p~raturt'l 0c 
l'-------.--~. ~ ..... .. ·- . 

no~"'r"' ... ; ., 1 I .. -r.1 •. ,..r 1~.; .. , ran. t.!=ircin :ror tho 
""""'-~""" .. """ ·~-- J~ ~1... -·-

KiJ.11 OlJOJ."'ation 

Corrcc·:;oa. raw flour n111 c11r.:.::1bo1·s 
len[(.;h 

ll 

_ t:or;:- Tolcrn..'1.cc [ 1::..:-T Tcic"""""" , hours ~ :i: - :i:I 

-~ 15-.. _ W ~7 L 18 • t 19 I ::: 20 ] 21 = 22 ~ 

80 - 100 475 :.t 25 60 + 15 24 2.2 3.5 

--··~- .. -

-l 
I\: 
-..t: 
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F~rtition useful section 
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~' 

I II 

23 24 

1s.s 1s.s 

' -

• 
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Tochno1~.ca1 chnrt No. 4 (continuaiioa). 

Raw mixture grinding. 

I fillin.; of t~e 11'ill tvith zrinain:J \ specific 
consumption r.1('\~:1.tt t 

l uf g rinclina r.p.m. 
d"'s c::-.ipt.ic r~ Clrni;ibez- mocliu '£:.g/t 1':lill 
c.:n.J ::d:.:~o of! dry rriutoi•ial 

. gi.'ir.di;~3 r- I I II ' • m,HJi~l . 
25 26 27 26 29 

~ 
I 

\ b•lh 9 ~o 2•2 0.12& 19.0 

" c;o so GeG . 
" Q 60 3.9 

~oto112.? 

ballG </J &0 12.0 

.. ~ <.O 11.s 

totnl 23e5 

. 

-

..,) 

\j.. 
c 
I 
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t-1111 m3in motor 
or:::.1Yi:or iii.dices 
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-

l a .--.r•· ~w•'' 

lrorm Tolcrml~o 
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Technological Chart No. 4 (continuation) 

R.r\~:~ !-1IXTUf'J3 Cr!.!~.JDIIJG 

Sp.Jcii.'ic en~rgy 
co:1ni.:~r.:.r-l;ion i'~l:-

d:"'~· r..'lG."~ Cl."\~Cl 

I,. .. , II /·'· \.• r. e . • I~ 

Hill Ccp~city 
011. dl"'y 

r:nt c:-·ic.1 
t/h 

-
l!oat Ccnau."'lption 

., l '· hC~ ./L':'J• 
tll"iod 

material 

-· 
'3l; 

I -----·---.;·-. -···-·:----r·-----·---· ---... o:J.---.. ----

31 I 3~. ,3 30 

-
130 + 10 30.0 lS.O ;,s.o 

.......... _.-..;o.. ....... __ ... ______ _,.,,.:. .............................. ______ ............ ~---------------------......... !... ........................................... . 
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Technolosicnl chart ~o. 4 

Duat precipit~tor 

Dus~ precipitntor gas tc-r.i1)er;.i t uro presa\lre I degree or saoeo 
type after p~ocipitator nf:c~ procip\~ato~ cJusty 

and choracteristics I 1:1~~ 1..:. c. \) 
o,.. r..r/nui ..... ·-• ti i ., .... 4'"' tolc1~;,inco no:r-:n toloritnce be Corl) nrtor .. .. .... ·~. n 

I 
prCl'ci- l'l'eci-

I p:f.tntor pitRtOI' 

35 l ~G 37 :e 39 ~::> 41 
« 

" • 
Bo.3 fil. 't.ei' I 70 I 

+J.0 2-ro +10 - -6 KF - 150-90° L 1 
. 

active filter crea ' 

-· \>l 
l\l 

F~150 m2
1 

capacity 2Sooo • 3/b 
ot <lusty gases 

I 
r 

l I -,_ 

' l 

~ 



·1-

.·· . .. ... . "· ·~ 

.::~- .~ ........ ~" ... : ... · ... 

' ........ -- ..... ~--~ .... ,, 

- -I - -
I ' 

Kil..."'l tYJ?Q 
and 

Characteristics 

e 

Cc:::;.cn:c 

l:!.."ld t!...'ld 

o::irk 

-
Toclmolog!col Chru:"t llo. 5. 

CL!E!ml'-l. numr!I~G 

. ~ '-~· ':'.:'.'~. l·::CXT= C!tO.IlACTEilISTI~S 
9 :.:o.ist;.t~c ~~ fi.r:.cnoc~ ~·5 

nor..a -Colcrcnce 

I- -1 i -
residue on ~00 I rc:;i<luo en 4900 

~iovo oiovc 
._ .. cee~ m - ." . .--rs __ _....._ • ~ 

-------·~ 
2 

l· 
3 
I , 

4 
I nc~ ·tolo:~~ce _n00~ L~~::an:e ~ 

__________ .... ___ --.- .· ·--··-·--· . .. - ' -- '--·-----1 
; , ~ . .. - ·-
~ f . 

Roto.1~ l:iln 
f/; 2.6 x 34 Ill 
wi-cb. enc bl .. ~"'1.eh 

' . 

Ordinn.ry 
Po:::--tlo..i."'ld 

~'~.~~~ on ~ l c~---~ 
...,""-._.-" .J"""'·.J.v-• 

h~c.t e::c1:.:..-;.:.1ccrs. 
1Xl::lbo1dt type 

2 •. 5 :l:. 0.5 0 + 0.2 10.0 .±. 1.0 

:;:-:.:.~,~71. c~·.~~ ..... :c "'~-..;.:..a.;,, 1· . 

' . ~ -

• 
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Raw mixture characteristics 

I I 
L. s. F. <' H 

i ~·-··· • 
i tole-norr:1 'tQlcr.incc- norr:~i ' ran ca 

9 10 11 12 
~ t 

+ o.J 0.97 +0.02 1.$J -
-0.01 

• 

I . 

e 
Technologica1 chnrt: No. 5 (continuation). 

Cl ink or 'burnin6. 

Fu~l ctiaracteri.atico 

of n1azout 
I hErntinG 
I . I• r1·l. ir.IOl.S'tUi:'O S content calori f'ic tole-

r-t r' val l!e norm ran co , .. ,., 
kClll /kf!, • 

13 1.;') 15 16 17 13 

co ::.orrr:. cp to o.s .. , \;(} 2 •. 6 mi;i 10!2SO g~ • G -
l 

_;, 

\.>I 
.J:· 

I 
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L:.i.ter w~i.;iht msx. co:itcnt 
..-~ 1 • of free lime 

t:ole- ~ , .. 
norm rnz:;.co 

19 20 I 21 

.. 

1375 : 75 0.8 

. ' 

• 

' ' 

e 
Technological chart No. 5 ( co.1t.inua tion). 

C:l inkc-r burn i n;:'t 

Clinker chnracto~istics . • 
t~~.r ... 

::>. ·"' • 

not:'.l toloranco norm tc·lerance 
·x.M. 

22 l ,. .,. 
~w :24 25 26 

o.94 +0.02 2.1 ! 0.1 ' 110 nor11' 

. -0.01 ' 

! ----

~ 

\>J 
V1 

I 

~ 
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Tcchnolo~icai chart No. 5 (contirua~ion.). 

Clinkor burninu. 

riue c~s cbur~c~c~iutico. 

------------------------.... ~------------------------~-----------------------------------------.~-----------------------------------------------------
tem:.>erature 
after ~ho kilt gos composition after tho kiln 

1>roeeure mrn J.:C 

I o .. 
•- l. 

co C<=l 0 1:.n tlle kiln -ut tho kilnJ boi'ore gne 
2 bend col<l end exhulue1 1-----1-----~!---J!.-a ; ewer l :tc.:r::•J tole- I noria tol.c- 1

1 
r.o:-r.1 tole- r.ol'm 1 t:olc-1::;: >:olc-

tole- I 2 norm I 
r~nco 

f ~~~co i rcnco i rnuce ~once I ~nnce . ~ . . ---:~---+--~-------· -·· . 1-::1 32 33 I 34 j' 35 3G _::J SR 1-::_t .:) 
- nor:-.1 f 'tolc--

1 I ~uncG 
, t 

'27 ! 2s f~!> I so 

850 I ! 2~· I :?1 I ! 3 
+50 +S - 260 3 +:;J .. ~ 

.:.:> + 1 -.,. o. t! 4 0 

• • • Q • 1 ii • I I I . . .... ............ ... 

-~ '.N 
~/\ 
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Tochnoloeico.J. Chart Mo. 5 (continua'f::ion) 

CL!Im:ER BURNIHG 

ch:~i~i;iics I :i 
s....,,., ..... ,, ~·'" ..... I r.p.n. :it . -~· ~--;..!. .... ... "-"'"" i~ • ~"'n I ., ..,,_.; 'c·:-o- o· ,·::. i .. 10·"'~~ -T ..... ,... F"...iln lC:l."& 

..,....,;....,., ---"',.._ ..,,. J.. L!v ..._. •-.,...J.---0 

ca!3%ty ~,~: .. niece .. I P:~c:~\l. o~%ut 1;:~s:i~~~:~ 
no1r:i ~olci""n.."lcc Iccol/1:'7 

4J. --,.- 42 ,...... 43 ~'!:''" !. -1~ . -~·1··· . :..~ .. 
t~~ ~.r.; 1,r.: .. _, ..... ~ 

J ~. --... ··---
' 1. . 

1080 2600 

Sinter zo11c rci'rrlctory 11 ni11,z 

ncfr::i.ctory 
type 

11cfi."c.ctory 
lii'o timo 

days 

Rc:fl":::ctory 
CC!~t~U:.1;.1tion 

1~3/t 
ot clinker 

47 r ~J=~~ 
Croce I 300 
CC.[)1CZite 
bn~nl 
ru:Ji110.l 

____.~__L__J__!_~j__~__J_ __ 

.~ 
\)~ -....... 
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G~s temperature nt the 

c~clrine inlet 0 c 

IV III II 

50 51 52 

750-850 600-700 .$0-560 

• 

I , 

e e 
Technolo3.icnl chart No. 5 (continuation). 

Cl~nkor burnin~. 

Cyclone hcu t oxi:~u1n~1:H"'e 

pi:c..:t:.t> u.1;U 

r.im ~.c £1 t loaa on naw mat~ri.r.il 
'tno c~·cl'ino i:.!niti<.>n te;•11iora tu re 
I'/ inlot v f •:lil. 'to rinl. oc 

Q;lj;:Gt'ir&g coming ont.~i·in~ coming 
I ill to out into Otlt 

cycldln~ I cycl.onoI'! ~l-1.no x Cr.£1 Qna JV 

53 54 GG 5G S~' 5S 

200-sc10 20-:so 35 60-?0 600-'.700 

.~ 

\).. 
I);;· 
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i".roo 
and clw.ro.ctoristics 

e e 

Tcclmoloe5.cal. Ch~ Uo. 5 (continuntion) 

CLI!!!·~!=t B1JP~r:r:·!Q 

CLI!Ja:n COOI.rm 
,_ -·TI-

.:linl:c::.1 tcr.roorn.·turc 
-·c~·; J)!'l' out o:t tha ..,;) 

cc:JJ..cr 
OC 

60 

i:~"l 't.'C 

Tcr:.pcr41turo 
OC I /'>il .. v:,o!::c_ura undcrl 

tho Gl':J:i;o pl~tcs 

r
-·~:!rJ:7oc; ·1r .... c-1~-.... -~-.b-c-r-~1-;..._~-c-,c-0-n-d-c-'J:'Y---£-· i_r_::;_t--:t-·o-,.-., 

"' l r:< • of c;rffl;ci .... o. ..o. 2 air i;l.:.r~;u,; 

-
GI~ 

~-

r-:m::. ;;oo ~f~~O-:-f.~O~~~-:-~ A., ... "'l'l ~ 1 50 - 90 r co - 10 1 ooo - 950 
\• - w. .,. • ..._ ~.a., C.. .. w\,iii b..1.1~~ .,. ! ;.. 
sic1:.1~ boi::~s 1 .. 
l.2 x 10.25 m n..~d ~lop~ 
or 20?;.. i'uJ.J.e.r ty,;.10. -

I ~ 
. ~ . . . . . . . ...... ~ ------------.-:.-.::..· ____ , ________ , - --

-
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Tochnoloaical Cl"..art no. 5 

CLir!KER DUR!!!r:a 

........................................................................................................... .......... 

Dust procipitator 
typo end 

charo.ctcristics 

DUST Pfu~CIPI~A~O~ 

C:l:::; I Pre::-cure 

bc:f.\)~"'a p1•ccif1i to.tor "' ..,,., re artnr 
nrccip:t t~:ccr t:.::.i i:c ·'?-?"·..,to'" prGcipi.-l;n!;,,r ~ nrcc~p~w- • 

Dcerco ot £~ . .cc:: duat~r 
G 

... ,,, ... ,-· 
J. '" ..... 

tc:;-r.::::~"';:'-·eurc tofo::.··o ,._ - - j--

OG I .. ------· ----t·~ --=-=-~--I- 68 I I 1!"15 : 67 • --65 ~ "-
' "-

G9 

E1cetro-~il.tar 

I-115 - 5 type 

~ 

160 - 200 J-40 - 200 80 0.5 

~ 
.j::-
0 
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Tochnologicu1 chnrt No. 6 

Cesnorat grin<Jin~ • 

. 
Clinker cbaractoristice 

Mil1 typo and Cemont type -characteri.sti.ca nnd clinter typo pr.rticlo tempE•ra-
11\i\ r.k. r.1ax. max. 

oizes i:uro oc 
I rn m 

I 
-

1 2 3 4 & 

- ~ 

:S 
Comcn1: Mill Ordinary Rotas:-y 30 80-100 

9 2.4 x 6.0 IQ Portlnnd Kiln 

separator. Cem1:tnt clinker 

two ch.nr,1~era 

-

i 

I 
t ' 

-
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Technolorzica1 Cho.rt Ho. 6 (continuation) 

CEr!BNT cmnmIHG 

- w 

Gypsum ~nd tl.c1r.i!xtw. .. o cho.1•0.ctcriotics Finoncos oi coi:iont ~~ 

i·:X.r. nize ro:ziduc on 900 rcciduo 0::1 l1900 

nd:J.!xture ~~ o~ ,,~ !1~~ir::tU:l :::iovc zicvo Spcc:U'io 
description adrit~:~cura po.!··4;iclc~ r.:01~·~u.ro I 

norm I tolor·cnce 

curi'cco 
invclvc:J.cnt t'~ "' cQ2/cm , .. , . 

noro tolcro.i'lco - --- -·-
6 7 a 9 I 10 ll 12 13 14 

- -· -· -
• 

Gypsum 4 ;;o 5 0 + 0.1 5 + l :nin.2700 

Pumice a 2 5 -2 

- i - -· -

..J, 

..;::· 
f\I 
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Pros~uro =o '·:c 

before a.ft er 
the tlill tl-:.e z.:i1l 

15 I 16 

• 
s-10 so - ioo· 
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~echnologica1 Chart No. 6 (continuation) 

CEI-~~ GFJI!DING 

I:~~. tc·!:':~,_,Or~·t·:-~:'C Hill chc.r.abcrs Partition US 1;?f°.J.1 of' cci:1~n:t cc:1ine lontrch tl :..cction ,., 
i'rou th~ tlill. /J 

oc 

1. 
I II I II 

"- I 17 18 19 20 21 

I 
60 - 70 2.0l> 3.78 14.7 l;>.4 

--

...) 

+: 
\>J 
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e -Tochnolosicnl chart No. 6 (continuation) 

Con•ont ~ rindina 

fillins ot the mill with grindin3 ~oJia &:0pe1cif ic consumption P•P•"'• 
ot srindins mill 

description 
char.'lbcr modia kg/t coment 

and oize ot 
grin<Jins 

I mG\iia I II 

22 23 24 25 26 

balls (I 90 2.:s 0.228 · ~o.a 
' 80 :s.7 
9 60 6.0 

• 
to Cal. 12.0 

ball• 9 _60 u .• o 
~ 40 1.0 

9 30 3.5 

total 21.s 

~ 

I 

I 
~---

....... 

-
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~·· 
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I - Technological chart No. 6 (continuation). 

I - Cement grinding 

-
11nill snain mo1:or Energy Mill 
am:netcr indices cor.acr~;.,ticn c;;:.pt".:::i:ty Soj,)nrntori 

a for cement: t/h 
srit:.din3 

~olor-anco 
t:. \,;.H/~ Type and 

residuo OD 4900 
DOl'r.l tiiovo Chsraetorietics 

in tho in the 
~ntcrinl c-oady ~ 

~ntcrin!J produc-
.:op o i.•n tor ti on ~ 

- I 

27 23 29 :so 31 :S2 33 

120 + 6 36 14 Air s0pnrntor, 45 Z-6 - . :::;V-14' -~Oo 
• Sturtevant typo, 

t;J 3~SC, 
cavacity - ?Ot/h 

. ' 

-

- - .._.__L -
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Tcchnolocical Chart No. 6,. 

c~·:J~!!T G!?n:;:.c!?G 
............................................................................................ ~ ....... -.. === 

r.u;;t r-r-oci n:T. t:i:i:or .,.., .......... .., ............ ,.. .... ..,-!i.._,..,_. .............. .., .... M • .._....i._ ...... ~:-~'~ ....... ._.,._.., ......... .,. .. ,.. ..... ..,9'11"".., .............. ,.. .................. ,.. ......... .. 

~:..?~t 
precipitntor 

typ~ ~lld 
cl".o.ro.c·teristics 

p:ccczt~X'c? 
.,,.. .. , ..... .,,,..rt 
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FINAL REPORT 

by K•A.VEJLIVTS3V,UNIDO expert, 
coverine phase I and II of the 
Contr~ct between the United 
Nations Induotrial Developement 
Organis::i.tion and Tec.':mopromexport 
of January 14, 1971 • 
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IlfTRODUCTION 

The _present report is stipulated by Contra.ct l:To~7o/75 
concluded bct\·1een the united Nations Industrial Develop­
ment Orcanization and Tcclmopromexport for the provi~ion 
of services relating to the assi:-;tance to the Ethiopj_nn. 
Cement Corporation for its cement factory located in 

Addis-Ababa.; 

In accordance with the programme previously acrced with 
the administration of the Ethiopio.n Ceraent Corporation 
I acquainted myself with the equipment; of the factory 

-.-
its exploitation and its structure• 

Vlhilc studing the running and the structure of the 
cquipncnt in question I proposed some reco~Jnendaticns 
aimed o:li the improving of the orc;aniztion of repa.irs 
and increasing the time of operating service life of 
some parts and assemblies of the main tcchnolocical 

equipment. 

Special attention was paid to.the improving of system 
of organization of repairs. The proposed system is also 
accepto.blc for implementation at the cement factory 

in Dire Dawa. 

I II 
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Operation of ·the equipment comprises a complex of 

organisation and technical ever.;.~ consisting of the 

following: 

systematic training of the ope~ating personnel 
with a view to improve qualificatj.on as well as 
provide regular instruction and checking of 
knov1ledee; • 

availability of the equipment to be maintained 
by way of proper lubrication and timely maintenance; 

elaboration and periodical revision (according to change 
of the local conditions) of the operating manuals. 
nutics, rights and responsibilities of v1orkers 
Jhould be stipulated taerein. Routine of maintenance 
during operation; efficient measures to be taken under 
the accidents or disturbances in the technilogical 
process, procedure of inspection of the equipment 
are to be set forth in the operating manuals; 

opportune and qua~.icative repair, replenishment of 
the obligatory stock of spares and materials. 

During erection of the factory specialists from 
Yugoslavia, indi5onous shift foremen as well as 
Chief of production realized training of the local 
operating personnel. Later on systematic training waa 
forgotten in spite of the fact that there existed 
the urgency of it. It should be noted that the burners 
of the rotary kiln are in great need of such a training. 
The workers do not take exams aimed at checking of their 
kn~wledge. 

~intena.nce of the Equipment 

The te~hnical condition'of the equipment depends upon 
meeting of the requirements stipulated in the operating 

. 
. , 
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manuals as well as requirement concerning ~aintcn~nce, 
lubrication ~nd inR:pP.ctj on of the eq11ipment when ta.king 
over and acceptance of the ahift. 

The standard instructions on all kinds of the main technolo­
gical equipment are available at the factory. The instruc­
tions in question include the data on the arrangement, 
commissioning, main·tenc.nce and lubrication of the equiplllent. 
(These instructions· were worked out by the Design Bureau 
on the Civil Engineering, Zagreb, Yugoslavia). But they 

do not compr~se a number of necessary provisions concerning 
duties, rights and responsibility of the operating person­

nel, monthly maintenance as well as the procedure of iuspec­
tion of the equipment. 

On the basis of the abo.e instructions and with the account 
of the local conditions a group of engineers of the factory 
elab0rated the operating manuals for the main technoloeical 
equii)ment but they have not yet been approved by the Eoard 
of the Cement Corporation. 

Lubrication of the equipment is effec+,ed in complia.nce with 
the recommendations proposed by the technical staff of "Shell" 
upon agreement with the eneineers of the factory on the basis 

of the above mentioned standard ir1structions. 

The aim assigned to the said recommendations was to cut the 
assoriinent of the lubricant materials. As a resttl t the number 
of these materials was reduced to 15 from 31 previou~ly provided 
for the purpose. 

ill materials supplied by "Shell" are of high quality; but it 
should be noted that the periodicity of oil refilling of the 
main technological equipment is not set forth mn the recommen­
dations. 

Observation of the Egulpment Condition 

Limestone and gypsum auarr~es 

Excavator, EB-45 type 

The excavator working equipment is in order, all joint and solid 

I I 
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connections are characterised by good repai~. The beam 
racks are well fixed. The tear and wear of the rack teeth 
as well as rack eears is midget, practically no wear of 
saddle bearings, no cracks in the ~eld joints of the boo~. 
Rope-: wheels and drums are sound, the turning mechanism details : 
are in order; normal gearing ( along length and height of 
the tooth) can be observed between the gear and turning 
mechanism rim. The con-tu.ct in the running mechanism between 
the lonc;itudinal shaft bevel driven eear and transverse 
shaft bevel gear is not sufficient - about 20-25 per cent 
both along the length and height of the tooth; GOOd gearing 
in the gear drives; good condition of the supporting roll 
drag and driving chain gears. All the units of the excavator 
are lubricated properly. 

Crushing D~artment 

The acceptance bcn is in order. 

~]:ate feeder 

All the details of the f eedcr in q~estion are in order, good 
tension of the canvas should be marked. The chain platefl as 
well ao rollers are exposed to wearing but still can be exploitc · 
for a long time; one can observe good tightning of the details. 
Centering of the high-speed .coupling i~ far from satisfactory -
the d.istortion between the semi-coupling is about 1.5 mm. 
The coupling on the motor shaft is fixed by way of the electri­
cal welding (this is quite ~n infringc~ent). 

Toothing between the gears of the plate feeder drive open 
gear has a big radial play - ab. 6-7 mm and it leads to the 
irregular wearing of the teeth along the height. 

Tear and wear n~ the pinion teeth on thickness is about 
20-25 per cent and that of the driven gear teeth - ab. 15 per 
cent. 

Th.e plate feeder is open from above, hence when discharging 
· the materj.al from the dump trucks the dus:t drcps into the 
mobile interconnection and causes its premature wearing. 
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Crusher. 2DD-80 tyne 

.The crusher shell is in good repair. Smooth operation of the 
crusher testifies to the good balancing of the rotors. The 

. hammers and grate bars are in need of restoration or replace­
ment due to their great wearing. 

Since wear of the hammer holders is insignificant they still 
can be operated. The liner plates of the shell are worn out 
and further cxplo·i tation may cause the shell wearing and 
appearance of cracks. 

The play control device between the hemmers and the grate 
plate is sound. One could state the normal operation of the 
shaft bearings. 

There are no obvious defects on the flywheels - no cracl~s both 
on the rims and spol~es. Good condition of bracing. Much dust 
coming fro~ the crusher precipitates in the interconnectio~s 
of the mobile details and accelerates their wearing. 

Belt Conveyor 

During operation the belt run-out is not observed. Sufficient 
control ~f the belt drag is provided by way of a drag device. 
The connection of ends is well executed. The support rollers, 
driving and pulley drums are in good repair, there are no 
faults in the belt drive. 

All the overflew pipes are sound. The drives of the technologi­
cal equipment are interlocked; pre-starting signalling and 
emergency switches are available. The auxiliary equipment 
as well as the material transport means (from the quarry face 
to the crushing department)are in-order 

Rope way 

The ropeway is in good repair. There are no visible faults 
(cracks) in the rims and spokes of the vertical and hori%ontal 
pulleys of ~he driving and drag stations. 

The.pull and carryin~ ropes are well lubricated and have no 
brakes of the surface wire. The couplings and shoes of the line 
are in a good state. 
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One of the counterbalances of the carryinr, ro~es (at the first 
intermediate pull station) has a very midget action radius, 
but the rest - a safficient one. The supports are sound. The 
rest rollers are changed and lubricated in good time. 

The v:aggon locks and swi-cches actuate well, there were no 
cases of thlr failure. The waggon hangers are systematically 
checked and lubricated; there were no cases of the waggon 
spontaneous tipp.i.ng. The drive iz kept clecn. All the drive 
details are well lubricated and heve no vmaring. In order to 
provido proper control of the operation and condition of the 
details and units the ropeway is equipped with nll the necessa­
ry devices ~nd facilities - sound and lieht signalling, direct 
telephone communication between the terillinus and control 
stations, special eq_uiFaent to clean and lubricate the ropes etr- ' 
4 controllers effect daily checking of the ropewcy. 

Grindj_nr~ DenBr'bent i:nd P.aw Uat~rial Storage 

Metal Structures 

The metal structures are covered with a layer of the set dust. 
The layer is thicker along the rovt A between axles 3-8. The dus·;· 
prevents from thorough inspection of the metal structures. 

The brake truss bolt bracing got loosening along both rows -
A and B, eu1H:ciall;y along A roY1. C'be Acrune · raj_ls are vmll fixed 
but rather v;·orn-out. Side v;earing (c,j6 mm) is observed along 

· A row, betvrecn axles 3-4, 6-7 due to the great oscillc.ticn 
of spans (in respect to the rest) between axles 4-6 caused 
by the centrifugal separator vibration. 

The bins being provi dcd for ·the mill charging are in good 
condition and equipped with the grates. 

Grab Crane 

There is no deformation of the crane main metal structures. 
The crane operates with the distortion due to the following 

·reasons: driving wheels irregular wearing (greater v1ear of 
wheels from the bin side), bridge bolts loosening of the travel 
mechanism transmis:Jion couplings and tlh.r ill-timed tighting. 

I I I 
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This testifies to the insufficient daily mantenance. 

The expansion of the lifting mechanism drum toothed clutch 
is 2.5-3 mm. The details and units of the rest mechanisms 
are in a satisfactory condition. 

The brakes of the lifting and closing mechanimns are properly 
relulated. The trolly railway line is rather VIOrn-out, especi<:":.l·­
ly from the sido- of the control booth nearby A row. 

The trolley bucket condition if far from being satisfactory. 
Tear and wear of the bearings and rod bracing axle to the 
bucket is up to 35-40 mm, and that of the ears and jai'I 
bracing axle to the bucket head is up to 20-25 mm. As a resut 
the bucket head jaws went away by 40-45 mm. 

Great wear of the ears and rod bracing axles to the traverse 
should also be noted. 

Tho jaw edge haz the great and non-equal wear, hence tb.e buc}::<; 
is not closed properly and some material is released d~ring 
transportation. In some places of tho jc.w end play there are 
holes. The ropes are well maintained and lubricated. 

The crane is equipped with all the necessary facilities to 
provide safety operation and maintenance of the crane. 

Raw Mill with accessories 

Th3 mill shell and end plays are in good con~ition. The 
charging device is sound.The inlet grate liners are strained 
to the chamber side (went away from the end play by 80-100 mn). 
It results in the bracing bolts braking. 

The partition saeged to the side of the second chamber and 
requires repair. Thickness of the discharge grate is consumed 
by appr. 20 per cent, besides there are big slits (12-15 mm) 
in the grate. 
The shell plate liners are in good repair, equal wear thereof 
should be marked. The discha~ge davice and discharge screen 
are sound.; they can operate for a long time since their 
consumption is insignificant • 

. The end play bolts as well as those of the pinion are well 
tightened. Th.e operation of the journal bearings is good. 
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Lubrication of the above bearings is effected by virtue 
of the oil buckets which provide even oil clad all the length 
long. 

The mill main gear-box runs smoothly. The intermediate shaft 
bearings operate without vibration. The filter, cooler, all 
facilities and devices being necessary fer the operating 
control are available in the main gear-box lubricating systc~. 
The cooling ::;ystcm. of the journal bearings, intermediate 
shaft bearings, gear-box lubricating system is O.K. 

The mill plate feeders are sound. The mechanisms being assigned 
to regulate the quantity of the charging raw material are 
well lubricated and operate easily. 

The firing device fer the raw material drying provides the 
required temperature of the gas. 

The bucket elevator works smoothly.The elevator drive is kept 
clean. The drive couplings are centered properly. 

The centrifugal separator running is satisfactory. The distri­
bution plate, the blades of the separatinc and circulating 
ventilators as well as the armours are partially consumed. 

The separator mobile part rotates easily; but the separator 
vibrates during the operation. 

The condition of the screw conveyor is good, it operates smooth­
ly. The srew blades wear is insignificant, good running of the 
conveyor drive and bearings can be observed. 

The air-slide together with the fan is in good repair. 

The condition of the bag filter is satisfactory. 

The bevel drivin3 gear of the bag filter machanism drive is 
consumed up to 30-35~ as far as the tooth thickness is con­
cerned. The rest details are sound. 

The bag filter fan operates well. The bag filter cell feeder iB 
O.K. All the details and units of the mill and its accessories 
are properly lubricated and kept clean. The working places are 
maintained in ~rder. 

1 
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Cement !.!ill 

The mill casing, inlet and outlet ends are in good repair. 
The inlet liners properly adhere~the end play, the consumption 
thereof being insignificant. 

The partition is devoid ~f the central ring and the balls roll 
from one cha~ber into the other. 

The discharge grating wear is up to 45 %. 
The centrifugal separator operation is not satisfactory due 
to the great vibration. The vibration is caused by the bad 
balancing of the separator rotary part. During checking it was 
found out that the separating fan blades were asym~etrical. 
The blade wear of the circulating and separating fans is not 
equal. Here and there the separating fan disk is eaten through. 

The distribution plate is conEoned by 35 %; the liner cylindri­
cal part wear is up to 5 mm (in some places). Constant vibratic; 
of the separators (eepecially of the cereent separator) leads 
to vibration of the metal structures of the grinding department 
and raw materials deposit hall. It affects operation of the 
crane, condition of the building structures and may lead to the 
fatigue cracks in the metal structures. 

Alonz A row, on axles 4,5 and 6 up to tha top levol cf the binG 
the columns are embeddel in concrete: but in the places of the 
column abutting to the bins do•·m to the column foundation there 
are some cracks in concrete, caused by vibration of the sepa­
rators. 

The condition of the rest units and accessories of the mill 
is the same as of the raw mill. 

Homogonisation; Ready Neal and Cement Silos 

The equipment of the above silos is well lub~icated and in 
good repair. There is uo doubt of its availability for a long 
time provided that timely preventive maintenance is undertaken. 

Rotary Kiln Unit 

Rotary Kiln 
.. 

The kiln housing is good, no crack~ and cenvexities. Support 

II II I 11 
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rollers operate without distortion. Contact between the 
rollers and bandages is spread alorig the whole width of the 
working face. The rest roller and bandage surfaces are smooth. 
The rest rohler bearings operate at the normal working tempera­
ture. 

The thrust rollers rotate easily and have no visible faults. 
The kiln drive runs without chocks and outward noise. The 
gear pair can operate for a long time, its consuoption beint; 
insignificant and equal along the tooth length and height. 

Smooth operation of the drive (it can be inferred also from 
the ammeter indices) and good operation of the rest roller 
bearings testify to the linearity of the kiln axis. 

The kiln discharge end is constantly heatedup to 110.0-1200°C 
due to the close-to-exit sinter zone. 

It should be noted that the kiln is exposed to the additional 
thermal loads since it protrudes from the cooler pit by 220-
230 mm. It affects the discha~ge end segments. The oranGc or 
dm·k yellov1 colour of the segments testifies to their being 
heated up to 1050-1150°0 and higher. The quantity of air 
forced by the ventilator for their cooling iz apparently not 
sufficient. 

The primary air fan and all the facilities of the inj ec·~or 
are in good repair. The kilµ hot end packing is not efficient 
since betv1een the packing sectors and the cooling branch pipe 
there is a slot of 100 mm. 

~~e kiln cold end packing operates well. The condition of the 
cyclone heat excha~~gors is satisfactory. 

The roofs of the IY and III stag~ cycle:nes are strained and 
it affects the lining. The gas exhaust blowers after IY,III and 
II stage cyclone have cracks (in places of the chute abutting). 

The cyclone chute valves move with difficulty along the axles. 
The gas exhaust blowers operate smoothly, the bearines thereof 
being cool. 
All mechanisms of the kiln feeding system are O.K. 

.. The balance metal structures have no visible defects. 

The condition of the electrical filter and all its mechanisms 
is satisfactory. The barbed electrodes require centering, 
since the interval in between exceeds 5 mm. The flue gas pipes 
are in good repair. All mechanisms are lubricated properly and 
kept clean. 

I I I 
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Fuller Cooler. Clinker Trnncport~tion 

The first chamber grate bars of the cooler very often operate 
under high temperature - 500-600°C. The air being supplied 
into the first chamber is not directed under the bars. On ente­
ring the che.!!,ber j_ t Bte.lls the s-r eed a.:2~ the cooling therefore· 
is not effective. 

The wear plates of the cooler walls are in good repair. 
The cooler drive operates smoothly. The chain drive chain gears 
have insignificant consumption. 

The connecting rod insertions on the driving shaft are worn out 
by 2.5-3 mm. 

Wear of the rest roller bushings is up to 14 mm. The rest rollc~· 
end their guides are consumed by 2 mm. Wear of the rest roller 
bushings leads to the clearance expansion betrreen the aolid 
and mobile bars, which expansion causc3 additional load on the 
drive and accelerates wear of the bar iriterconnected parts. 

Vlear of the front fa.<'e sealing frames (in contact places with tl. 
rest roll~rs) is up to 4-5 mm. 

The front face sea.ling of the drivi1:g shaft is not hermetic and 
air from the first chamber is blown out. 

The small dl~ag chain is .satisfactory. The scraper com1ee:t:°Lng 
pins are worn out by 25 per cent. The chain ie slack. 

The concrete chute with the quide plates is very worn out. 

The drive details are in order. The chutes after the cooler are 
eaten through in many places. 

The condition of the drag chain to supply clinker to the depo­
eit hall is also satisfactory. Here and there the concrete 
chute is consumed up to 250-300 mm. Some guide plates are 
missing. The chain drive driven chain gear of the conveyor 
drive is worn out by 20-25 per cent as far as the tooth 
thickness is concerned. 

Packing Ple.nt 

All the facilitiesfPn- cement supply to the packing machine 
are in good repair. 

-- I 
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The pacKing macnine aspira~ion is not ea~1siactory. There is 
plenty of dust in the air. The presence of dust in the 
weighing mechanism interconnections affects the accuracy of 
weighing. 

The belt conveyors are O.K. All the drives as well as the 
bearing mechanims are properly lubricated and operate 1101":!1.ally. 

Hote: The above comments concernint; the conditionan:l 
operation of the closed gears as well as the 
bearinB" units are based on the observation 
of t~r running (checking by ear and to the touch) 
There Vias no possibility to examine them being 
opened. 

Maintenance & Reuair 
==.....;;...=~;_..;_..;;~ -

De-centrilized system of repair is being applied at the 
Addis Ababa cement factory. 

Every section has its own ~epair personnel headed by a fore~an 
or a mechanic, which personnel executes all kinds of the 
repair jobs. 

The required devtces and stock are available at the disposal 
of the sections. 

Manufacture of the new details, simple mechanisms and devicen, 
restoration of the worn out details is effected at the mechn.n)­
cal workshop. 

Sometimes the repair personnel pf the workshop takes part in 
repair being effected in the production sections. 

The mechanical workshop is equipped with the machines for 
metal cutting, welding; with the hoisting mechanisms, tools 
and instruments for repair. 

Meflb.nical workshop 

1. Universal lathe, model TES-3-250-3000 Prvomayska 
Height of centres : 250 mm 
Distance between ce~tres : 3000 mm 
Turning dia over saddle 350 mm 
Turning dia in the gap : 750 mm 

1 
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Width of cap in front 
of face plate 

: 220 mm 

The lathe is equipped with the rest. 

2. Universal l~the, model S-4 Galleb 

Height of centres 
Distance between centres 

: 210 mm 
: 1500 mm 

A part of the lathe is removable. The lathe is equipped 
with the rest. 

3. Universal Milling Machine, model UHG-2'30x1350 Prvo:r,ays1rn. 

Size of table : 290x1350 mm 
?.1ax distance of spindel 
centre from table surf ace : 480 mm 

The machine is equtpped w). th the interchangeable facj_li tir:·r_; 
and dividing heads. 

Milling, gear cutting and slotting ftobs can be executed 
by means of the machine in questio~. 

4. Shapine !.Iachine 1 KP-400 Seping 

Size of table 
Slide travel 

: 400x400 
: 400 

I 

_J 
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5. Ra.dial Drill. model RB-35 LZTK 

13ore of drilling . 32 mm • 
Spindle travel . 200 rom • 
Maximal radius of • 950 mm . 
swing 
13racket travel along 
the column . 600 mm • 

6. Drillin[i Machine, BU-32 PAM 

l~ax bore drilling 
Size of table 
Spindle travel 
Max distance between 
spindle and table 

: 32 1Dlil 

: 400x400 mm 
: 180 mm 

. • 680 mm 

7. Electroe;rind.er, model EBR 35/14 Prvom8.yska 

Size of grinding wheels 
Grinding wheel speed • • 

p 350x127x40 mm 
1600 rpm 

8. Electrogrinder, model EBR 20/28 Prvo;iiayska 

2 erinding wheels with the size of ~.200/32x25 mm 
Grinding wheel speed · 2800 rpm 

9. Sheet cuttin~ machine 1'11! I'Th! 

Sheet ma-..: th:i.clcness 
Sheet max length 

10. Hand operated lever 
shearing and cropping 
machine with notching 
attachment, model KS-1 

The SHEAR cuts: 

sheets up to 

4 mm 
: 2000 mm 

Jelsin(2'ad 

: 10 mm 
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The Cropper A"';tachment, cuts: 

Rounds in steel up to diam 
Squares in steel up to 
Angles at right a.nele u:p to 
Angles diagonaly up to 

30 mm 
: 26 mm 
: 60x60x8 
: 45x6 

11. Sheet Rolling Machine, SSIJ-5 Jelsinerad 

Sheet thickness up to . 5 mm • 
Roller diameter 150 mm 
Roller length • 2050 mm • 

12. H~drnulic Ercss 2 Matra M-78 

Press force : 15 and 10C tons 

13. Air Jimm!lcr VC-1 50 ILR 

Weight of ra!l, kgs 
Max stroke of ram, mm 
Size of anvil pullet,mm 
Distance centre of ram 
to body of ~a:mmer, mm 

: 150 
: 487 

290x360 

320 

14. Two mechanical S9.v:s are available 
for billet cutting 

15. \'/elding Machine TIC0-300 

Nominal current 300 a 
Nominal voltage 30 V 
Current control 
range(for welding) 75-320 a 

16. Complete OXY-Acetylen welding 
and cuttin1S set •11i th reducing 
valves, TB-BA (3 tons) 

.'· 
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17. Manually onerz.ting girder is 
~'t'ovided at the workshop for 
transportation of the details end 
units. 

It can be inf erred from the above charac~eristics that 
at the mechanical workshop it is quite possible to handle 
various details provided that relevant mate:-~ als, castj_ng & 
forging ballets as well as' relevant facilities being applied. 

The followinr; details can be handled: 

1. shafts with the diameter up to 350 mm 
and length up to 3000 wm by means 
of the rests or intermediate supports; 

2. wheels and disks of different shapes 
with the diameter up to 750 mra and 
width up to 220 mm; 

3. pinions of p up to 400 Illill up to 
module 16, forged pieces, rings etc. 

The electrical welding is widely applied at the factory 
to restore the initial dimensions of the details. 
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The technical condition of the equipment is not recorded ·~ 

at the factory. ~epair cf the equipment is made as required. 
The period bet\1een the two repairs varies from 15-20 days to · 
one or a few months with the duration of repair being 
5-6 days. 

Only one repair is carrj_ed out regularly - during rainy seu.soE 
in June or July with the duration of 10-20 days. The execute>cl 
jobs are registered in the logbook which. was started in 
July 1967. 

According to the records in the said logbook it is rather 
difficult to analise the condition of the cqui~ment, assess 
lifct)me of the consumable details and rr:c.kc anr conclusions 
about the repair systern. since the records are not complete 
and someti~es not exact. 

The network schedules elaborated at the factory rve for the 
repair operative control as well as the repai~ dates co~p~ 
liance. 3 or 4 links (Three persons each) arc involved in the 
repair for about 12-14 hours per day. Such practice ex~ends 
the tirne being necessary for repair. 

Provisj on of Tfa.terials e.nd Suares. 

There exi~ts a certain assortment of mat~~iala aod ~pares 
necessary for the factory needs since 1964. 

The orders for the materials and spares delivery are placed 
with a number of countries in Europe, as a ~ule in Italy, 
Western Germany and England. 

The period from placine the order up to getting the mate­
rials is about 6-9 months. 

Lack of the vermanent suppliers and two-party agreements 
·sometimes delays the deliveries. 

There are no technical passports of equipment and almost no 
detail drawin5a at the factory, a mo~ent being an obstacle 
for tha timely drawing up of the requests. 
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Placing of orders as well as correspondence concernine 
deliveries are under responsibility of a epecially assigned 
person. 

The materials and 8pare parts are kept in the clo~ed store. 

CONCLUSIOHS AND RECQi.iFEN"DATIONS -·· -- -· - .... -· ~ 

The main taEd:s of the up-to-date cement factory are as 
follows: 

to fulfil the plan as far as the quality and quantity of 
production ar ~. concerned; 

to raise labour productivity; 

to get a high co-efficient of equip~ent at the rated 
hour•s output by way of proper maintenance and timely 
qualicative repair; 

The equipment at the Addis Ababa cement factory is mn order, 
kept clean and lubricated properly. 

The weak points of the factory are: 

grab crane 
cement mill 
cement mill centrifugal separator 
Fuller cooler 

The condition of these units requires more serious approach 
as regards maintenance, systematic inspection and repair. 

The organisation of repair and the logbook of the work done 
testify to the imperfect system of the equipment shut down for 
repairs. 

The shut down taking place as required does n~t permit to be 
· prephred for the repair in advance, besidef>, it extends the 

duration of the r~~air. The jobs are not execu~ed in full scope 
and sometimes they are not qu2licative. 

Prolongation of the interrepair periods at the expence of the 
abnor~al (progressing) wear of the details increases expenditu-
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res for repair and sometimes reduces ~ne outpu~ aue to th~ 
decreased capacity of the equipnent. Such cases take place 
at the cement mill when the plate :iners are b~ing operated 
up to their complete wear; at the hammer crusher w~ien ham­
mers, grate bars and liners are abnormall~r consumed and etc. 

Timely restoration and strer.gthcnine of the details can 
prolong tb1r lifetime. 

At the same time the forced standstill of the equipment 
(lack of the electrical energy, raw materials, clinlcer etc.) 
are not used in full for checking and meintenance of the 
equipment. 

The faults records as v:ell as schedules of preparatory jobs 
(which are not prepared at the factory) wouli rrovide more 

·thorough execution of the work and facilitate to shorten th~ 
time for repair. 

There are no norms of the details and units wearing, no list 
of the consumable parts and lict of the specific jobs to be 
executed when repair of the technological equip::ncnt; when 
beinc on hand they would permit to plan somehow the jobs 
of technical maintenance and repair of the equipaent. 

The simple methods of raising the deta:!.l wea!'-resistance were 
not spread at the factory: 

strengthening of the inner and outer surf aces by way 
of the surf ace running in; 

strengthening of th~ working faces by way of the surface 
hardeuing; 

hardening of faces being exposed to cruching and ab~asion 
by means of filling with the hard alloys, cast iron etc. 

As it came to my knowledge the~e are about 20 details to be 
replaced o~ repaired which cause the most frequent stanstill 
of the equipment: 

co~ler first chamoer grate bars and support grates; 
rest rollers; 
cooler rest roller bushings; 
kiln discharge end segments; 
drag chain (SK-30) lower supports; 
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inlet plate liners; 
first ar.d second chamber armours; 
cement mill partition sectors; 
cement mill centrifugal separator fan blades and 
armour plate; 
{;7'ab crane trolley and bridgG driving & driven v;lleels; 

pins of rods bracing to grab bucket jaws and head; etc. 

The lifetime of the above-mentioned details can be exten­
ded by way of improving their working conditions and 
raising wear-resistance with the aid of tlie knor:n methods. 

It can be inferred fr0m the foregoing that the existing 
repair system is in need of improvement. 

Repairs can be organised as per one of the following methods. 

Standara renair method -""--.;.,...;:;.-.;"-'------'--""-------=--'-

The machine is stopped for repair after a certain number of 
v:orking hours or after a certain a.mount of production and 
all the details and units (to be replaced in compliance with 
the technology of this rzpair) ir:.-..·eGr>ect)ve of their con­
dition are changed. The positive side of tl~e method in ques­
tion is hieh quality of re:pair nnd high reliability of the 
machine operation and its drawback is bigh cost of repair 
since the details vii th a slight probability of beine out 
of order till the next repair are replaced. 

Periodical renair 

The eq_uipment is shut do11m 'Iii thin the time provided for by 
the repair schedule. During this repair should be replaced 
only those details and units which can become out of order 
before the next planned repair. 

Method of aftor-insuection repair 

Inspection of equipment is planned beforehand but time and 
scope of repair are defined after or during the in~pection. 

The method is sipple: the machine is repaired as requir(:d 
but the method is not devoid oi a number of sho?fcomings. 



l 
I 
~ 

- 168 -

The date of repair is fixed some time before the work 
should be done that i3 why there is no time to be prepared 
for the repair properly; the outcome is the prolonged time 
of standstill. 

According to the experience of the USSR the best results 
can be obtaine~ when applying the periodical method of repair 
which is quite acceptable for the Addis Ababa cement factory. 

On the basis of this method the system of preventive CTainte­
nance was worked out. The said repair is aimed at prever..ting 
from wearing and sudden failure of the equipment. 

The preventive maintenance provides a complex of events in 
respect to mail).tenance anG repair of the equipment. to be 
executed in a ~ertain order and within the period being fixed 
.in the plan. 

The events should secure uninterrupted opera~ion of the equip­
ment under the set working conditions at a hi&h efficiency 
and min expenditures fer tiainteuance and repair. 

As far as the jobs to be executed during thz preventive 
maintenance are concerned see Appendix 1 to the present 
report. 

Note: All the Appendices attached hereto are made 
with the account of· the equipment operation 
at the Addis Ababa cement factory. 

Such system of the repair servi.ce at the cement factories 
of the USSR has been prooved in operation, provided the best 
utilization of the e~uipment, permitted to raise the usage 
factor of the main aggrecate - rotary kiln - up to 0.94, 
sometimes even higher. 

With a view to improving the repair service and a~hieving 
'the high factorA of the equipment usage at its workine capa­
city being kept I would recommend to introduce the system of 
the preventive mainteµance at the Addis Ababa cement factory. 
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For the better planning system, rational use of facilities 
and manpower the preventive maintenance provides for the 
elaboration of a list of specific repair jobs and setting of 
the following norms: periodicity, dura~ion, repair cycles, 

co:nplication. 

On the first stt:i.ges of the R.~ introduction I suggest definition 
of periodicity, duration and repair cycles and further on 
resorting to the complication. 

Periodicity of the equip:nent shut downs for thts or that 
kind of repair as well as periodic technical maintenance 
is defined according to the lifetime of various de·t:ails, 
peculiarities and conditions of operation. 

Duration of repair (periodical technical maintenance) is 
defined according to the eqt<irr.10nt ccmplcxity, ~ossibiliti~s 
of the repc.ir service and orgnnisa.tion of rcptir. The duration 
in qucstio~ is calculated fro~ the mc~c~t of the equipment 
shut-down up to its startine up into operation. 

The struct:ire of the ren~ir c:,rclc cc!Ilpriscs the totality 
of the periodj.cc.l technical rr.aintenancP., maan repair being 
carried out after the set periods of time between the t~o 
gen~ral overhauls. 

One and the same structure of the repair cycle is applied to 
the main technological and complete equi;ment (coolers, 
gas exhaust blo·:;ers, fans, cent:J.""ifugal separators, elevatcrn, 
feeders etc.). 

The calendar time of the work execution is fixed in accordance 
with the structure of the repair cycle, periodicity and 
duration of the periodical technical maintenance and repair 
of the equipment. 

The electrical and mechanical parts of the equipment should 
be repaired simultaneously. 

In order to obtain the initial data being necessary when 
planning of the repair jobs at the Addis Ababa ce~ent factory 
I have : . 

; 11 .. 

I 
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Made the up11i-uxi1!.la ~e list oI i;ne specific jo-Ds on repair 
.of the main tachnological equipment (Appendix No.2); 

Co.npilcd the nomenclature of spares to the technological 
equipment v:i th the aid of v1hicL1 to.sethcr with t:r. Eegash, 
The Senior Llechanical Engineer of the CGment Corporation, 
it beca:m.e possible to assess the lifctiT.e of the consumable 
parts (Appendix ·Ho. 3); 

Elaborated the approximate list of the obligatory stock 
of the consuma.ble and most impcrtatnt details of the main · 
technologica.l equipment (Appendix No.4) 

On the basis of the initial data obtained, ~ith the acco~nt of 
the repair service possibilities I have prepared a Table of 
periodicity, duration and nur:iber of re!)2.irs as ncll as the 
periodical technical maintenance within the repair cycle. 

The said Table conta).ns also the data on the number of repairs 
and technj.cal maintetlance, total standstill of the eq_uipt"'.ent 
in hours and percentages to the calendar time of the ye3.r. 

For example, it was possible to assess the periodicity of 
maintenance for the rotary kiln and cooler (three oonths) 
according to the lj_fetiu:c of· the erate b2rs as well as plate 
supports of the cooler first chamber; periodicity of the 
mean repair (12 months) according to the lifetime of the 
kiln discharce end secments and ring, also some other details 
with the lifetime from one to ten years. 

The general overhaul should take ~lace once per 10 years since 
the lifetime of the relevant details (undcrbandaee rings, 
sinter zone rings, bandages, toothed rim etc) is over 10 years. 

For checking of the kiln technical condition, revealins and 
eljmination of minor defects (to prevent from the accident), 
assessing the degree of the details wear I would recommend 

· once/month to stop the kiln for the periodical technical 
attendance. 
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llURATIO?I, Pl::!!IOD!CITY U:!l 1V>13ER or R;;;PAIR .. PE!IICDICAL 
T::::CH:O:C,\L A'!T£::D.U.Ci: CF rn::::: ~t:Il':.::.;:m' 

Dur3tion ot Periodicity ot ?-~u.ber of rer·air ::um~er ot repair and./....- Total 1tand1till 
re?air ar.d per. repair and PTA anci PTA withl.n TA ;oer year / ./ for re;:3ir and 
techn. attendano• t~ on<i repair cycle / 'l'A per year 

111on ua >limber of 

I hours · 
d"Yll 1 hre ./ • 

oo \ ?:R l ): PTA oo 1 rn ! M 'eTA c;o ! ~:it •: !PTA l·Jlorco I v. PTA hollra I ~a~!n. ti .. o 

1.ROT~l.KILNwith/2.6x"34 2oi 1513 12 12oi12. 3: 1 1i930160 1/3601 3/216! 8/96 672 1' 7,67 
vitn tne Cooler I I i I ; 1/4eo 3/216 8/96 792 9,04 

2. lUW ~!ILL vith the ou.ttit 6 .
1 

41 2 4 180 12 ; 6 1 1 14114 !150 1/96 1/48 10/40 184 II 2.1 
I I : I 1/144 1/48 10/40 232 2.65 

I I i I I 

J. C::::·'.::~;T ~LL with the ou.ttit 6 5; 3 8 144 I' 9 ; 3 i 0.5 1 : 15 43 i?69 1/120 3/216 20/160 496 j 5.66 

. I ; I I l 2/264 : 2/144 i 20/160 568 : 6.48 

4. HAM:·::;:R CRUSm3 with the 7 6: 2 ' S 48 ! 12 , 3 , 0,5 1 II 3 12 i 80 1/144 3/144 • 20/160 448 5, 1 
ou.ttit I I I I l j 1/168 3/144 1 20/160 472 5•4 

I i I I ' ! I . 
~·· RO?:;.:i!A? 20; 8·1' 2 8 48' 12 . 3 j 0.5 1 I 3 112 : 80 1/194 3/144 I 20/160 498 . 5.68 

I 
I , 1 

! I i I l I I 1/460 i 3/144 20/160 784 8,95 

1;. GRA3 O'ft-:Rfil!A::l CRAllS 5 i 3 0,5 I' 4 120 . 121' 3 : 0.3 1 1 9 30 \320 1/72 : 3/36 j 32/128 236 2.7 
I i I : ! 1/120 3/36 : 32/128 284 3.24 

I ' I I : ! I i ' I 
''• PACK~M:l t!.°IC!!I!\3 vi th the 5 2. 1 ! 8 60 . 12 i 3 ; 0.2' 1 : 4 

1
15 :220 './46 3/72 , 44/352 472 5,4 

ou.ttit I I i i : !: I ~/120 3/72 1 44/352 544 6.2 

I ' I l I i I I I I ! 

GO - ~eneral overhau.l. 
i:a - ~ean r~pair 
~ - main~enance 
PT~ - feriodical techQ.ical 

atte:danoe 

. ! ! l ; i ' ! 

-
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On the b~sis of thP. Rbnve principle it was possible to 
define the periodicity of repair and technical handling 
for the rest technological equipment. 

Systematisation of the equipment shut-downs for repair helps : 
to keep the equip::nent working capacity and 1 as it can be seen 
from the Table, to get a high us~ge factor. 

Thus, the total standstill of the kiln for repair will amount 
for 672 hours per year, i.e. 7.67% of the calendar time 
whereas in 1971 it was 965 hours - 11%; the total nuubcr of 
the standstill hours being 1261 (14.5%) in 1971. 

The annual and monthly schedules for repair should be made 
on the basis of the said Table. 

When working out of the annual schedules it's necessc.ry to 
coordinate the shut-dovm for repair ·;ti th the planned stops 
(relining of the kiln refractory, reloading of the grinding 
media of the mills etco). 

Besides,for planning of all the events of the P.M. it's 
necessary to record the technical condition of the equipm~nt, 
for which purpose there should be the technic~l passport 
per each mo.chi11e containi?!g the main technical data; gtructu.­
ral modiiications, if any, the dates and description of the 
major jobs e~ecuted during the general overhaul or reconstruc­
tion. 

The data on the repair jobs executed (as well as results of 
inspection) should be recorded in t~c 105book of the e~uip­
ment periodical attendance and repair. 

In order to control the condition of the equipment details 
I have elaborated a list of defects and allowable wear (see 
Appendix 5) • 

The events which help to decrease the equipment standstill an·:i 
prolong the interr,~pair periods are of great importance as f2.:r 
as the usage factor and expenditUi:_es for the equipment mainte­
nance are concerned. 
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It's possible to decrease th~ repair duration by way of: 

the hiGh degree preparation of the repair - availability 
of the faults record, detailed plans of the preparatory 
and repair jobs, done-in-good-time manufacture and fitting 
of all the necessary new details and units. 'Ihe techno­
logical charts ~h.ould be maid for the mof.'t uomplicated 
jobs.); 

the good organi.sation of the repair accorc11.n& to thn 
plans and schedules elaborated in advance. These schedules 
provide for the parallel-subsequent repair and assembling 
of units, the two-shift work of the repair crews etc.; 

utilisation of the max possible t:umber of workers during 
some part of the repair period depending upon the scope 
of work; 

application of the per-unit-method of repair. 

Prolongation of the interrepair period can be achieved by way 
of: 

rai~ing the wear-resistance of the consumable details; 

- improving quality of the repair and curr·ent prophylactic 
evento (lubrication, cleaning, clearance regulation, 
bracing tightening etc.), timely revealing of faults; 

partial r~paj_r and replacement of a nuJ;Lber of units a.nd 
details during the forced standstill of the equipment • 

Eesides the above-mentioned events ·the system of preventive 
ma,intenance stipulr'·es the provision of the r~pair with the 
spare parts being manufactured or repaired at the workshop 
or received from outside. 

In Addis Ababa there a possibility to get the steel and 
cast-iron castings (no· guarantee on tho material), bronze 
and aluminium castings. So, the factory needs in spares can 
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parti!!.lly "be se.tisfied on the Rpot. These a.re the det~ils 
whicb do not require specially stipulated materials and 

-=~.t 

those made of the rolled stock: couplings, various bearing 
casings, labyrinth rings, shafts & axles, guide and support 
rollers, chain gears, gear wheels, pins, bolts, armour bolts, 
bronze bushings and inDerts excluding the rest roller inserts 
and some other details. 

The details with the special properties such as: grate bars, 
grate supports, cooler side plates; drag chain links; 
discharge end segraents and kiln rings; plate liners, grates 
and·partitions of mills; hammers, grate bars, liners and shafts 
of hammer crusher; gear pairs of gear-boxes and some others, 
the most important details are to be orderc~d out;:;).de. 

For manufacture and timely preparation of requests on the 
spare parts delivery I would recommend to acquire the dra­
wings of all the details. 

The factory ran into d:i_fficul ties when there was a necessi t:v 
to handle the clcva tor ·::heels and cooler eccentric ~haft ( no 
machine). For the abo,re purpose I suggest usine of the milliDG 
machine.With the changeable turn head and various holders 
it can serve as the borinc one and then under certain condi­
tiona of cuttiLg it would be possible to handle details witt 
the diameter up to 1000 mrn (max possible distance bet·ueen tho 
spindle head centre and the table surface is 600 mm). 

The cooler eccentric shaft can be handled on the screw-cuttj.ns 
lathe, EOdel TES-3-350-]GOO, with the following oodification: 
to replace the shaft butt-end wr.u·krs by the ~imilar ones 
having two centre holes with the distance beine; Cr:Lual to 
the shaft eccentricity. 

As it has already been mentioned above the periodicity of the 
equip;aent shut-downs for repair (or the interrepair period) 
in many respects depends upon the details lifetime, i.e. thfuir 
wear up to the allowable limit. The following factors exercise 
over the detajl weari~g: materials they are made of; quality 
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of the friction faces machining; harc:ening of the working 
faces; load and its distribution, speed of the details running; 
temperature and working conditions of the details; impurity 
and dustiness of the working faces; characteristics and kind 
of lubrication; ~oundness of sealings etc. 

Hence, in order to prolong the interrepuir period it"s necessa­
ry to reduce influence of the factors leading to the wear of 
details. 

With this in view I would recommend to ta1te the following 
measures at the Addis Ababa cement factory: 

1. In order to reduce the influence of the secondary air and 
heat of clinker over the discharge end seunents it's neces­
sary to improve their working conciitions by way of che.nginc 
the refractory lining of the cooler pit front wall -
sketch No. i -(or by mooving away the head as far as the 
coupling pemi ts) and intensity of the dj.scharge end 
blowing. 

2. To improve the working conditions of the grate bars and 
grate supports by virtue of concentrating and directing 
the air current under the grate bars, redtlcing in th:i.s 
way their temperature ( ske ~uh. No. fl ) . 

3. To strengthen the cyclone flue gas pipes (in places of 
the chute abutting) with collars or to connect the chutes 
and the flue cas pipes by means of flanees in order to 
prevent spreading of cracks (sketch No. 6 ) • 

4. To raise the working face hardening of the mill plate 
liners, hammers, grate bars and liners of the hammer crushu~. 

by refilling them with the hard alloys and cast iron 
increasing thereby the lifetime of the details. 

· Special survey of operation of the cement mill liners being 
refilled with stalinite or cast iron proved their high we!'~ 
resistance: after 1.5 year running the mill liners refilled 
with stalinite turned out to be worn-out; whereas consumption . . 

II I 
Ill 
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of the liners refilled with cast iron was insignificant and 
they went on operation. 

Upbn my request the workohop in Addis Ababa casted the cast- : 
iron rods of i 10-12 mm. By means of these rods I demonstnnt<:!i 
the way to refill details made of the alloy and 8imple steels 
{using the \VOrn out liners of the cement mill) with the hard 
layer. 

I taught the welder of the shop of the said method and sho-.·:ed 
the best conditions for it. 

The worn out piston rings can be substituted for the above­
mentioned cast-iron rods. 

By the same way it's possible to raise the wear-resistance 
of the edges of buldozers, dredger buckets, grab jaws and 
other details being exposed to crushine and abrasion (support 
rollers, drag druws, drag chain driving chain gears, screw 
conveyor spirai e'dges; elevator bucket front edges etc.). 

5. To slow down the centrifugal separator rot.speed by 25fo 
replacing the pulleys of ~ 600/p 355 by p 800/p 355 or 
p 7i0/p 3 i 5 or by putting the electromotor with ·1-c.o rpm 
instead of 980 rpm. 

The electromotor witL 1 phase rotor V10uld be the best one 
since it gives a possibility to change the rot.speed. 

Decreasing of the separator.rot.speed will reduce vibra­
tion and in this way improve the operatl.on of the sepa­
rat~Ds as well as benef icinlly tell upon the metal struc­
tures of the grinding department and the Ganeral Store. 

Decrease of the rot. speed is possible sinde there is' a 3-4 time: 
margin of the separator capacity and the flow speed required 
for the material separation can be raised by way of increasinc 
the nu~ber of the separating blades of the ventilator up to 
48 pcs. as well as thr?wing the control gates into operation. 

- I 
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At present the raw separator fan has 8 blades and that of the 
cement separator - 14. The control gates are pulled out 
and do not opc~ate. 

6. The lifetime of the elevator driving wheels can be 
increased by substituting the distance boss between the 
halves for A ring. At that the load from chains acting 
at present oa the wheels arms only will be distributed 
between the arms and the rir~g (sketch ~o. i/ ) • 

7. In order to prevent wearing of the drag chair. ( SK-30) 
reinforced chute it would be beneficial to embed along 
the drag chain length the railway rails (the worn out 
one a) instead of thE: lci".ver supports according to 
sketch No. !) . 

8. Grab Crar.e 

a) To avoid the crane distortion it's necessary to iu:;>ose 
as a duty and demand from the operator daily tightning 
of th~ bridge travel mechanism tr~nsmiooion shaft coup­
lings (which tightning does not exclude the daily 
maintenance of the crane) and measure the bridge driving 
wheels diameter 2 times per month. Should the diff crcnce 
between the diameters ·oe over 0.005 the wheels have "'i:;o 
be replaced. 

b) It is necessary to rerun and.exchange the crane rails. It 
will give a possibility to continue operation of the crane 
untill replacement of the rails without frequent stops 
for refilling the worn out parts of the rail being over­
loaded as well as improve the crane operation and opera­
ting conditions for the operator. 

At present one can observe the intensive vibration of 
the crane due to the great wear of the rail part. 
T~e most worn out sections of the rails (along A row, 
between axles 3-4,. 6-7) should be exchanged with the 
end sections of the rail. 

I 111 
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c) In the near future the cran should be stopped because 
of. the grab repair. 

In order to spare time re~uired for the above repair 
(i.e. cut standstill of the crane) it's necessary to 
manufacture in edvance the new jaw ears and when repair 
to replac& the old ones. 

Later on to avoid the cran~ standstill due to the grab 
repair I consider it worth v1hile t·o buy a stand-by grab. 
It would provide more thorough repeir of the grab. 

9. The rolling fa~e of the bridge and trolley wheels can 
be strengthened by way of the surface hard~ning with the 
acetylene-oxide flame. 

10. Dropping of dust between the shaft (or journal) L~cks 
and cooler rest roller bushings should be prevented in 
order to extend their lifetime. 

11. To cut spreading of dust when limestone charging into 
the bin above the ham.mer crusher fe~der at the quarry, 
for which purpose to protect t~e feeder with a houoing 
and supply Lhe c:cut;hel' shafts with the back blade::":. 

The list cf jobs to be executed at the factory could be 
continued. For instance, in order to prevent warping of the 
raw mill inlet liners it's nece~sa.ry to expand the clearance 
between them; to avoid braking of the raw and •"?ement mills .. discharge devoces - to hang, from inside the false walls and 
knock them as re~uired to eliminate accumulation of cement 
or raw meal etc. 

Proceeding from the foregoing it is clear that the problem 
of the interrepair period exten~ion ao ·well as decrease of the 
equipment standstill ~s always vital. 

All the jobs suggested excluding buyine of a new grab do not 
require great labour and material expenditures. 
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Upon request of Mr. Negast.: The Senior Mechanical Engineer, 
I have picked out the conditions t·or metal heating( prior to 
refilling)depending upon the chemical composition and the 
conditions of the thermal trc~tment after refilling. ~esides 
I have ~ade a list of metal articles being used in the cement 
engineering in the Soviet Unicb. 

11 I 

I 
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The proposed system of the preventive maintenance is appli­
cable to eny cement factory in Ethiopia with the account of 
the local conditions. 

For rendering of the tcchnicc:Ll assistance when i11troduction 
of the system in question as well as all events being in 
connection with it I consider it worth while ~o depute the 
expert - Engineer in Cement Machinery - to Addis Ababa, the 
duration of stay being 12 months. 

The above findings and reco~mendations have been discussed 
with the engineering ari.d technical staff of the factory and 
with Mr. Civis; The UNIDO Senior Industrial Adviser. 

In conclusion I would like to express my deep appreciation 
of Mr. Vonchina's, The plant Manacer, efforts and those 
\,..f Mr. liegash' s, to facilitate my Vv'Ork at the factory and 
present the required documentation. 

K. VE-JL!VTSEV 
Mechanical Engineer, 

UNIDO Expert on Phase II 

Addis Ababa, May 8, 1972 

Translated from the Russian by Svetlana Efimova 
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