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TRODVCLDLVL

The present report covers the fulfillment of works
on Phase II of Contract No.70/75 of January,1971
concluded between United Nations ;ndustrial Develop—
ment Organization and Techropronexport with the aim
of rendering technical assistance to the Ethiopian
Cement Corporation;

Works on Phase II had been carrying out vithin three

months - from February 15 to hay 15, 1972.

By the time of Phase II recommendations of UNIDO
expert on Phase I have been started to put into
practice at the factory ~ the puzzolanic additive -
purmice - was used when cement grinding and the third
component (sandstone) was introduced into the mixture.

It was decided to perform ‘works on Phase II only at the
cenment factory in Addis-Ababa vhich was caused by the
following reasons:

Te ,short time for the fulflllment of works on Phase II;

2. the cement factory in Addis~Ababa is provided 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




The operation of the clinker and the work of the
latoratory being the main weak points at the fac-

tory were the subject matter to my special attention.

Iuproving of their work will permit to increase
production and improve the quality of the cement
produced.

Together with the engineers and technicians of the
factory I revised the sampling ckarts and schedule
of chemical analysis and carricd out a number of
other works described in the report.

Baving studied the work of the factory I have pro-
posed scome recommendations with the aim of improving
technological equipment. The recommendations in
qucstion after being discussed with the enginecers at
the mecetings at the prescnce of General Dircctor of
the Ethiorian Cenent Cerporation have been accepted

& e o e A e
for implementation.




I TUE WHEREANOUTS OF THE FTACTORY

The cewment factory ic disposcd &n Addis AbLoba, On the
flat site of tho vociory in question there arcanod cluo
the production of the asbocenuut arviclec and coucreto

maosonry blocko,

Tue railuay and dighuey accees to the foctery.

The elte du locatsd ot 2660 n vbove the scea level, the
cooruinotes boeing as {olloust 4¢ of northcrn latitudo,
3a°

nounced weesons! rainy and dry.

of castern longitudes Tomperete clinmute, twe proe

IT SQOURCE OF RAW MATERTALS

LI ES570UE
sl ey

To the northuvcut of Addlc Ababa 4n the rczion of the river
Hugber there iv o relatively lurge mau-4if of limcutone,
nearly borizontully cimbodded and deoply imtersected by

tho mentioned siver., Thiw limceutone is purtly coverced

HWith red goendstone, overlaedd by basvalt nlluvions., bownstroom
towards thoe cutuary of the river the strata of lincetone
grow thickor und thiciher.

The scam on the loft bank of the river Yugher, about 2 kn
downstyream Prom the cvtuary of the river Colo 4nto the
Muglier, was vurveyed 4dn 19060, It i about 73 km (rom the
factory ang 17 km from the road connecting Addis Ababa
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uith Dohrea iarkos,

The depoasitus have boen oxplored by meens of 8 borcholes,
thuu the dopth of thoe usolouvs overburden as well an the
quontity of limestone detornmdned. Yome sanples wore
tailen for voce chemical analysisv, The dopouvits of limee
etonie have boea euti&nted at 2,452 tons. Tho quarrey
occupies the vite coverced with o maxinmun af 1,5 m overe

burdoen,

2. The CLAY “UARRY 4o ¢isposcd along the leoft bank of the
Akaki piver ut a alvtance of 28 hm from the fectory LY
ro.d. Thore wae Ro geciogicenl survey,and the dopoeits have

not broon cstituited,

3. GILoUL AllD SANDSTONE

The dopositu aro located close to the lincstono quarey,
There wao no peplogdcal curvey of the dopouits and therafore

they have oot been estimatod,

T I3 TAATYACY
4. Tho DULICH DUDOSTT. 4@ cdtusted ot a distanco of 100~
120 ki Prom the [actory 4o the wrea of three communiticss

Hotosh~Cocntoun and hezureth, Thoe quarry cxploitation 4o
offected by tome out orjsnivation which vupplics the face
tory with punico.

JIT HIHEDG WORKS

A, LIMESTONE OUTPUT

1, STRIPIING,

1907 0wt e Bpemcrame e g

The ctedpping of overburden whero tho limostone layeras are
coverod with Liwaus patches or bassalt alluvions 4u considarod
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as opening oif the uarry. The jobu anre cxecuied by meuns
of buldozers, Caterpiller D« typo, 150 H.P,, max strip-
ping depth bedng 1.5 m.

2. IRILLITG o DLASYIIIG .

-—

The drillicg is done by way of jachhommers with arills of
0.6, 1.6, 2.4, 3.2 and 4 m Yong, The woight of the humner
s 22 kgu. The mojority of drillnholes are ifucliined and up
to 4 m deop with 30O tm ddumetoer,

Comproeusned vip, vupplicd by a oteble comprossor, fo utilized
. for the jockhuramers. Thoe wald compreveor of Lhiel typo

with the clectric drive, clectromator of «3 .Y, hos a

capacdty of G.2 mslmin at 7 atm working provsure.

The borcholeuv are located 4n one row, the spacing being about
2m between the holes and 0.0 m - between the vow and tho
ber vim. 20«30 borcholes aro rejuiroed for a blouw. One

3

blasthole rende approxdmately 7 n° of rock ot the oxplosivo

(¢ynariite) coneumption of 0,13 kg/t of limemtono.

Since tho jnckbzmmerc do not provide throughethe-bermelicisht
drilling (over 12 m) por ono arilld, the foliowing procedere
ie applicd. AN row of Dln&tholci”&gegi&wn wpe Tho Llauted

‘ rock comes down the slope of the working foce. Then this
arca ig cleanod manually to propare spoce for secondary
deilling wnd blneting nand 80 on untill thoe footfonll ie

recachud,

EJFC\””ImTAHDJ&“mﬁO ATTON O LILSZR0UE

ey .

'J,‘O TP GRUSDING SLPATT ol

The broken limeetone is loeded on the dump trucks by o shovel
excavatour, Allle Cholmer type, or a bucket drcdger, Duro Pukovic




o B eb . Seasals 4
t}y@. walli & bucketv capscd

Techniecnl data of Allis Cholmep oxenviator.

-

1. Monufacturing plant ~ Allie Chalmer
2. Uipper copocicy - 31,3 m3

Jd. Lleciric mbcor - Sever type
4. Motor pouor - = £0 Kw

5. kumber of reovol, - 965 rpm

G, Voltage - 350V

7. Tred;or weight in

Wark - 50 ¢t

&, I'redger conctructiLnal

Height -~ d4 t
%. Upeoed of ucoop lifting - 0,37 m/s
- J.6 km/f}
30 a5 6 03
t
4

et ANCEin,
$.92 1R

10, uypeced of travel

11, Max scooaping rango 10, ¢
12, Mox ocoopin hedzht 5.3 7.3 8,7

The transport of limostone to cﬂo crushing dopasrtment g
donge by 4 dump trucku (4 m3 cuach) with the Jdicsel ongine,
The crushin,; dopartweny is sdtunted at a dintance of
150«2C0 m Trom the gyunrry foce. In 19721 the limcstone
output wue 684400 torw, d.0. ab. 380 t/day.

B.. GYPSULD OULPUT

Gypsum is quarrded périodicully, s required. Tho exploitation
consiete 4n drilling the emull hordizontully embedded holoes

by the jockhammers with tho following blasting of the blocke, !
The gypoum is charged into tho dwmp trucks (beding used sleo fop




the limeutone tezeppertation) by the bucket dros
t

Dakovic type. In 1971 the culptn

C.SANDSTONZ DEPOSIT

Since tho depouit in guestion just cuterops it ie guapricd
by tho dredger, Nuere BDukovic typo. In DRocembeor 1971 one
bateh of sandstone wos gquarried 4o the quantity of 1606 tons
and cunveyed to the factory first by ihe ropoway cars and

then by truchko.

D, THE CLAY UARRY

The quarrying facilities of the above guarpy are 29 followe!

1 = ghovel, Chagseside 5L=900,sh0vel capucity
being & o
sud
1 « buldozer, Cateorpilliur De8, 150 H.P.
Yo blasting 4s used. The clay &9 Cransparted from che quarry
by trucks und trailers, FIAT 682/45, with a cepoacity of
22 tons cuch, The cloy ie quurcdice durieyg J wonths (dry period).
In 1971 tho output of clay was 17,100t0ns,

Y, CRUGHING OF LINESTOUZ AND GYPSUS

The crushing depurtmcnt {v located ciouo to the limostono
guarry. Tho blasted limestone s discharged from the dunp

trucks into the receiviay Lan armourcd with stecl plated of
10=15 min thick, A otecl grate plate wita the colla of 430x450 mn
i provided on the top of the bin, Tho overuized materiel

thot would not come through the grate is crushed manually 4n

Y

addition,
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he rntonind ron n b i ddechs
0 oLr ro o DI 1 Crech

-
'1

2d on to the nla

[ *rn
pL4 -

conveyor, BOOXG5COU mm which trunsports it further to the
harmer crusher, Puro Pakovic type, 2NN-f0 with a capacity

of £0 €/li. The sailsd crustier i driven by mesns of two
electromoiors, 2 AiZ=d07«6, 47 KW, 930 epm, thraugh Vebelts,
The rotor diemeter in work is 1500 i {with hammoere),

285 rpm. G hanmeruv cTe mounted on gach rotor, cpacing betweon
the rotor oxloes bedng 1780 mm, Each grate couprises 17 tiie
bhedral grato Lars,

The materiel crushed up to. the vilzo of lese than 30 mm through
the rubber conveyor, 506000 m, i trunsportesd to the 2 Lins
with @ holding copacity of 200 tond cach.

Y. TR XU"DOM_ATIO‘I OF LILZST0INZ, GYP3UM AND SAIDSTONE
O TN FACTORY

Tho above materiusle are transported firut throush the ropotay
end then by trucks suda traflers

The crushed limestone or gypsuns Prom the Line Lo charged

into the roypoway curs. The ropouay covers 10000 i with o
throughput of 25 t/h «£nd 120 bouling unite of 0D Ly 18 eacll.
The ropewsy 1o driven by the eloctrical motar, 150 KW, 970 rpm
through the gear=box snd the opon gear pair, It tekes cach cap
B5 min to cover the Jivtance, “t the zaccoptence utotion of the
ropeway thoreds an open storoge to koep the materdal in pilcee
with & holding capacity of GOCO tons., Tho piling v cllectoed
vhen divcharging the cars as woll as Ly weonp of the bucket
drod.er, Duro Dakovic typo, with a buckot of 1.3 ms. The
dredger dn ucetion 48 used pluvo to chorgo the dump trucks
which tuke the matorinl to the Cuctory being at & distance of
65 kn by road. '
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The trrushort of the raw watsrials {limestone, gypsum, f I
sandetone and cley) i done by 12 trucks ancd trailers,

FIAT 699/n3, with & capucity of 22 tuns each,

!

¥i, POVER SUPPTY CF THI LTUESTCHE QUARRY, CRUSHTHG
Doldnl S0P AND U010 ""A

The above objcctn ere supplied with the clectric eneryy

from the power stetion locusted o€ the crushiuy department

cite, "

Too fellouving dfescle=generctors are ovailoable ot the saild
. power ctattons !

2 e d¢icre) encire, BAGNB2E

genoretorn, 3132-5, 88 FVA, 400 V, Su0 a,
80 liz, 750 rpn, COb){“ u.F

1 = diescl ongdee, # O°
et 6 < et . te
o1y s - > ’
Pl AR Dol Yyl g G5 .‘.’.’i"-' BEXY: 5'!‘.(:“.,

o«
Cy
SGe2/0008,1600 rpm, S0Hz, (::m,?{’ = 0.8

1 = gicuel onodns, 21314

s SYH 4=713 type, POKVA, J00/251 W,
29 B, J5UO rl‘-" \/O”u’ cow ‘?f" 008

Nt T XY
ooty

The olectrival onerpy de tranumitted to the conuvunereg through
A thic trunumiuaiuh linew and cnbles, Tue upper station of the
. ropowcy 1o cvecured with the power clectrical supply tirough
the tranvmiveion line (10 lni) Trom the abtove ecutioned [os.op
stotion, coides a provisi:n was mado of o dieselagoncerator,
SYR 4=~713 type, for lighting,

v11, THE I'AIN BHOPS AND DEPARTIENTS OF MHE FACTORY:

- STORAGE FOR 1M FATERTAT

The Generel Store, the dimvnsions Ledng Z0xICO m, #u forescon to
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keep the rau compononts as woll o3 clanker and additives,

Tho doposdt bull is made of the motuil structures, the {loor

of usbocement plates resting on the metsl trusses; the ro-

inforcaed welle cre of 5 m nigh,

Tho Ltore is dovided into the tuo parte with the length of

40 esud GO m,

The firut purt, a hoiding capacity being 60CO tons, is

envissaed for the

raw corponento;

the second papt with

n hoiding cupacity of 1CGGO téns « for clinker abd additives.

Bosices, the mninm otocke of clay and sandutune are kept

in the open ciose to the Geversl

Ltore.

In the wpon the materinlus cro hiendled by the bucket dredger,
<

Duro hiakovic typo, with a buckel of 145 w7 and by the

grob overhocad crane = in

rictice of the crene are

Type

Carrying en~-
pacity

Bric¢ge span
CUENRC CHpuUC.
Liftinz epecd

Traveliing
crab wpeed

Iiridze travel
spocd

.o

H

L

the

g AT 1N

Tho tochnical characto-

as follous:

t

6°x 20 m

1.75
20 o

b tous

<0 nfmin

GO m/uin

100 n/nin

The mixture of'c clayisandotone and limestone are conveyod

by the g, 'ab crance into tho raw mill bine whercos clinkeor,

gypsun and punice are cherged into tho cement nil)l bins,

The copacity of the Lins e ss.

Liestone bin
Clay Lin
Clinkor bin
Oypcum bLin

¢
$
H
$

120
&0
100
30

follows:

tonsg
tone
tony - .
tono
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All the bins are czmiculoted for & bour operaiion of tho

millo.

Kot lon; 2320 a provision was npde of a ewall metal bin [or

punica to Lo charged into the conent nill.

GRINDING OF THE_RAW LINTURE

The grinding depoertnoat of the rew mixtvre and cement adjolins
the General Store of the matericle. The two mille with the
Bccousories, one being for the raw compoacnty grindiug, the
other = for the cement griunding, are fansrallced 4n one uwnd

the some prenico.

Yhe raw Pecd 3o pround in tbe geparator mill with sinmuvle

toncous deying ae poy the closcd cycle.

Technlca) charactezdstics of the oo mirture
grind:ng facil:ties

”

Ak SYLL

gy

1. typo e Ball mill uith simultuscous drying

2. dinuynuvicns ~ diancter ¢ 2.0 moters
length ¢ L. 1cters

3, Nos of cham_ ,
tero *

4, Chamber sizo-lut 3 2.2
g“d H 305
rid

. Crinding media dietributicn

Charmbers | Grinding media  woipht '$114ny
dintrilution Cons recio
balls p 4 Belld

1 et " g HO 64570 24,2
" /5 60 3600
Jetal Loev b

< nd balis ¥ 50 10,8 e
" LRS! 0, d 25,7
Totul T1..




6.

7.
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Drive 6f Y“he mili

A.Main Drive w olectromotor, 2 Aiua 1C07-G

Re 530 Whyn=8"" opm,VeGOGOIY |

gear=hox , AveT3e5;i=dC0,n=0%3/151 pp

B.AuxITiary didve~ gloctromotor, 2ALSDCTws, LetJdDUopag

- Ve @

Rl , VeRIO/o5ec ¥

-
penr=box , CLE0-GY,.0n, Teld,? YW
. ne 30 vpe

C.0ron Gear pair with & pgear ratio of 7,

Wil rov. Gpeod -« 18 rpm

The kiln is charsed with the paw compongnts by menns of
~4 LY

tho plate fecaers, the vechadcsl chuvicteristica theeeo?

boin; sov follows:

late feeder for llmestonns

plate dicmoeteor ¢ 1230
clectremetor 3 AL 185-8, Na2KW, Y00 rpm, LCU/500 V

lute feeder for clavs

plate diamator 3 8GD 7
eleoctromotor $  2AZ150-8, ¥Fo1.1 KB ,n=0Y0 ppn,220/3680

The conrse=ardned materdnl 4o takenm by the bucket oltevetor

(with the bucket width 630 mm, hedpht « 16,58 m) driven

by the clectromotosr, haedG Kw, to convey it to the air oo~

parator

uhich soparates the finsly ground ,aterinl ( tho

fincress being 10-14 72 on 4500 wieve) [(rom the overeized

naterinl being recurned to tho mill for re=-grounding,.

Alr Seporntor Technicul dotag

1,
24
J.
4.

Type t sv-;a'-so°. Sturtevant
Sopanvator dia ¢ 52530 wim
Capacity 1 60 t/h

separatopr driva'
a) cluctromvtor ADZ 467-6 type, V=72 Ki,nn980 rpm, U380

e

L4
A ]

.
.-‘




b) Vebelt snd taper closed pgear
with the toitnl ration = 124,380

G Dimcnnions § $.E85x42.5L5%6.39 n
e d
6. Voluae : 157 a¥

The oversized oatarinl ceporated in the oir eeparator

ic tzkeon to the mill by weann of 8 scrau conrveyor of

$# ES0x6500 ma with the clectromoior, Wi Kh; 830 rpn.

A pruvision wies made Of an aspiratien fun, VVS 9.75-

983 typo, TwelY msjsuc; heaan200 mm WG, with the cleciro-
RrOtor, BANSI57-4563 typo (H=36 LW, nel147D ppm, V=380 V)

for vacuum crestion in the mill oystem,

Tho acpiring aie ds cleanod da the bLeg (idlter, tho
technicel chorncteristics beinz as lollows:

1. Typo t 6 KI'=150-507L
2, Dimensisne 1 H 2642x3500
3; Totul (ilter

arco t 10 sq.m
4, Active Filter

aroa t$ 150 sg.m

%e hos Of chan
bers 1 6

G, %og of bage t ICR ploces

7. izt ibution
vulve ypm 1 0.2

L, Capucity $ 5060 mslh of sust gag
o iloctromotor: HeB.8 hi, nn650 ppm.

The dust procipitatod in tho bLay Pilter iv conveyed
throuzh the overflow pipe to the ¢levator ond thon to
the seperator. A cell foceder of ¢ 300 mm with the

Ne2,2 K7, 1000 rpm.

the elooironoter




tatiow

icls. Thiv firnace being o
t

o
nary double orum of ¢ 1300x<0GC0,

acice surfece lincd

4
ok
with refractory bericke, is eyuipped witht

burnex ¢ Undzhemr, A 120 TV typo,
* outpur 150 hzs of freljin
control ran;o ~ 133,45

fan

svRg Ly a0 Eyie,,
capacity « 27.4 m” /b

head w 3.00 ma L0
fua iotor ¢ 2 AZ 16 3 2 tyvae with Vebort
{‘. haa Kb, w:”)r,m

The control facilities ere provided to repuleto the
coubustion Procoss,.

TIE RAY UINTURE SILO DEPARTLENT

Grotp &

Row *ixture Tronoportation Crom the 4411 to the
llomoonivation Jiloo,

The vuav feod frow the scepnretor 4o convoycd te the clevetor
througsh the sir 4idoe and further to the homogonicution
. eilos through the syvtem of sir~ulidoe.

1. Adr Slide t De200nmn, Lei7 m

2. Wigh precuure

ne 036 ype
Coun s HEO 03500 type,

Qei0nY/ning 1eL00 mm UC; n=2830 rpn
olortrorntwr, O Ne ‘9n, ne 2830 rpmg
heQed hiry UsD 1301560

3. Bucket Ilcvator
buckot widths D=315 mm, (17,0 o

electronotyr, 204 233-6B5 type,
ReG,B Ku; n=940 rp; Ue380 V

‘:(’"P-h(’ﬁ' rn(’ ’-900'27.3 typc' 5’4.7 ‘;u
ns Y.00/54,6 ¢pm

[y
!
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4, Turoe aiyr slides $ Bal200 om
of 3.0'." 0.0 ang
6.0 m 10“3

6, 1- HP fuan per J
pir slides (the same type auv in the alove pe.2

GEOLUP B

liomo ;enisntion silox

Correction ond blending of the raw nixture iu cffected

£n the vilov 4&n question, Tho vidloe are of lnte atoel,
wolded design, the dimcnsions being ¢ ¢.0x8.5 m, Yolumo
$50 tonos, nos, ~ 2, Tho eir plates with the ciration eyv-
tenm are provided at the silo bottom ta GY¥PpPly COHPrOGLCC
air., The eutomatic facilitico with tihe electricvel drives
throw the vupply 4in and out,

The compreosed oslr iv producod byt

1. Blower for active bloeudinrg, OC=335 mslmin
GL i5.1% typo P=5000 min WO
ns1430 ppm
eloctronntiop,2AL74058«4 ¢ K=92 KU, n=1470 rpn
Us380 ¥, iwi29 a

2. Blower fCor paovsive bJondina, PoROCO mm LG
GL 14.8 W, Q=16.,15 nY/ndn = n=1450 rpr
alectromotor,24h2405=4 § N=q3 KW, n=1d4568 rpn,
Uas0 V, 483 a

CrRovLe: C

Transportation of the raw mixturo from the homo"cniaation
to the ready wmeal vilos.

From tho homoGeonisation c6ilos theo raw mixtureo through the FOLary

fooders comos into the usir slides and then by means of the clevato:




anG air elides 4T is charged &nte the ready neal eilos,
L 4

- 2=

The following Ffacilities are availabloe:

1.

2,

3.

4.

b,

GHOUP D

S aiasr slides

width H
lecugth $

le {iP fon pep 3

9 uir clides

electromotor H

fruckev EBlevator

buckeot width

electromnptop s

gear~box s

Ady Hlddo

width 3
Yonath s

Do 200
Led, 5 »

Seb 6.5 m

HED O34CO typo,
Co1G m/fuin, 1'=500 wm WC
n=2330 epn

012095, N=2,2 K\,
am2i50 ppea, L=220/580 V

H221,5 »m
2AZ23P=035 7 KW
02930 rpa, V=380 V

FLO24, Ne7RU
aa 080 /32 ppm, 4=20.5

e 430 mnm

Lel2 i

HPY fan, the vame type &6 in above p.2

Posdy Yoaal Siina

Tho ©3lo6 in qucotion aroe of plate steel, weclded dosigh, tho
dimon-.dons Leing ¢ G.5x153.C m, capacity = 450 tons, Fos.=2.
The bottomn 4e ecuipped with the siration pipes to facilitate
dischnrze of the raw mixture. Tho compressed adir du produced
by thoe tlower, GL 13.7 typo, C=B.25 m°/h, Pe35C0 mm KC,
n=930 rpn. L[loctromotor, 2@2965~6.

ne$55 rpm, Fe10 KU,
Ue360 V, 4023 o




GROUP §

Raw Mixture Sunpl

r to the Kiln

The raw mixturs througzi the totary Cocdors enters the air
slide (U=200, Lu7,8) und then throujzh the ssid cir olide

fertlicer on to the elevator,

Ono bi;h presuvure fan, HLH 033C0, ie providoed por 2 air
8lides, the tecinical chersncterivtico of the former boing

s followe:

Q
P
n 3

Llectrenator

N o
-4
U o

GLIUP T

Londvition Pacitd

n mslmin
5CO mm WwC
2830 rpm

tios

for the homogzoenie

ation ¢iloe nupirations

W

S _Filter

¢ o 80 nad/min
Nos of chembers 3

Boo of Lazs

2.

<0 (with mechunicasd knocking

Mean Pressure Fan

Q = 124.8 m%/min
P = 160 im WC

eloctromotop

N = 15 KW

n = 965 rpn

U = 300V !
£ = 354 .‘

therecof)
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for the ready mosl cilos aspiration:
1. Dag Fiiter

50 uznsit;‘sin
&

33 (with mechanicnl Komoeking thoreo:

¢
Ko of chawbeors
Eee of bLogs

3., Vean Froesure Dnn

Type 1 LVU=A/7P180
Q 1 76 mY/fuin
P g 160 o WG

elcctromntor, 25.057«2

X e 15 K
n g J5SO ppm
U $ 300V
% i 21 a

CLINKER BURNIKNG

Burning of the clinker 45 offocted in the rotary kiln being
cyuipped with the cycione heat coxchiongoers,.

Tochnical echaracteristics of the B4ln unit facilitioss

Prvengocesng Rotary ¥iln (orectod du 1004)

. 1., Manufscturer - Meunrs, Humboldt
2, Typo - Fotopy Rilo vith the cyclone
beat gxchangerc
3. Longth - 34 m
4, hiamoter of
~the wbell - 2,6 o
~cold ¢nd inlet = 1.6 m
gection
"8, Inclination - 4 per cent
6. RPN - 1,42 ful) epeod

1,0 moean opncd
0,47 1ow epeod

7. brivo

o) Main Drive - eloctrumotor VEDN 165L=06
haJO ki, Bwld50 rpm, UeiJO v,4i=75 a

?
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with a built in gour-box,NARNI/E type,
peer raition veing .84

!7 op fa ™ 119 SN C.-:OO
keu7 KU

inGl.4

b) Auxiliory tUrive @ diceel or-ina, ARANY7=11

[T R L
pgrar=boi, R =725
$30 R

i=55.6

¢} QOpen Geey Folp t 106,38

The kiln housins cousdists of the stocl ringe. Thicinuss
of plates is 18,2 und 22 mn, thickneos of the under
bandage rinlt « 40 im nd that of the under rim rings -

30 mm,
The kiln rcsts on twe supports, the dimcnsions of the
L P AN

box voction Landasewu Leing ¢ 33I6H/L7EI%360 mmy & cnrrying

rolicro of ¢ 1000x450 mm,

2 thrust rollers of ¢ BOOx195 are provided on tho cold
sujdport of the kiln to control and 1imit the axdnl troavel

of the lattaep,.

The kiln 4is connectod with n oystem of the cyclone hecat
oxchangera by virtue of the ndmib:ipn chanmber, o strirge
tever pucking being in betwecn., Tho cdmivcion chenbor

4o connectod aleo to the chimney stuck and gos exchaustier
tith a builr.in gato.

Svatem of the Cvclonce Heat Frchangers

'1. Type « Illumboldt
%.. ‘oo of
armg  ~ 1 .

3. koo of
stogess 4




?

4, Dinmenvionast

Gtuges | Yos of | Orlindricrl port Cono
cyclones beisght heizat !
3] s
min : i
|
v e° 1 25350 L6950
1999 1 2530 2675 |
i
1X 1 340 3050 2595 2675 |
1 2 2060 | 1810 19%0 2560 |
!

. : 6. Guos Exhsusteor crovs soctier:

Doveription ol

Lincar dinenhyions

Sguaro

tho o8 oxaauutler mm G el
from kiln to € Fod&| 1420 x 1210 1,69
from c.4 to ¢. NoJ | 1230 5 12U0 1.9
from ¢.3 0 ¢. Fo2| 3090 x 1220 1,32
from €02 o €. Mol 1005 = 2220 PR

¢ 1130 1.32

Burnin; of mazout
effocted LY means

supner Dovice:

Typo

Copucity
Control ranzo
horking Vreoe~

sure

Outloes hole ¢
Alr pipe

(Purnzce o0il) boina used as fuel 1o

of a burncr device,

Cg 1503
1200 kes/h
1 2.0

20 utr,
JeB~3,2 mm
$ 110 mm, vorticel deoizn




2 furnaco ¢4 Luaturs aro provided for mazout heating.

Furnisco Di1 Hontnpg

Type s OF Glend
Gutput t 1500 Lgofh
Prosoure 20 weta

ELoClric pow-

wop cousump= 3 65 Ru/h
tion

Rog P 2

The primary vir 40 conveyed intn the kiln with a high

pres:uro fang

. P4gh Pressere Fans
Type 3 VN Bl-540
Qurput 1 1502 mo/h
end 2 360 ram WC
.t tor $ Dlile207~3 type,

Fuil RV, n=2550 ppm,
U380 V, 4=21 n

The raw Pocd from tho asdyr slide (B=200mm, L=17.Cm} cntors
the olevatoro which 13ifc 4t to a height of &3 wetere and
chisrse into the bin,

The quantity 40 matoriul in tho Lin is muinteined constant

by means of u velve built in the druin pipe. The esurplus
. matorial {6 thrown out into one of tho wilos. lolouw tho

bin there 46 a cell feoder after wided the praw mixture

i tuiton to tho weighing fooder. The raw meal is weiphed

and conveyed through the pipe with thoe cell foeder to

tho gae oxlhwustur botwe.:n the second and firut cycloneo.

Blovotors

fuckot width $ 315 mm
Height $ 22.86 m
Caponcity § 60 tono/h

Nos s 2
Electromotor $  2A2037=0 typo

Xe 7 Kb, n=950 rpm,Ua380V,4s170
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Gonr=Tox?
DK 2025; M=7 KH

i= 25,6
Nos.: 2

Cel) Yocedor:

Dimencions 1 ¢ 300 x €00 mn
Drive : notor=geonr-Lox NAREx/256% type
K=3 KM; n=690/4% rpm; U=330 V

Place of
installation ~ under the bin

Weicghdl-~ Feedoer: :

Type t Schenk
Qutput $ 20 t/h
Centrol t 10 5 2
ranjgo

Ccll Tordor:

Pimensions 3§ ¢ 297x500
El.motor 1 Ale105~6 type; N=0.6 LKW

n=000 vrpm; U=220/350 V
Gear=box ¢ DN 1023, ¥=0,6 i, n=0CG/39 rpm
Place of ¢t in the pipe after the weighing feeder
instellation

Vocuum in the system Cooler=Xiln=Cyclone lieat Exchangersé
' Electrofiltor is created by tho two exhaust blowers, one of
them being ingtalled after the first stage cyclones, the

gccond - after the electrofilter.

Gas Ixhnust Blower:

Type s MPD 85~133

Capacity 1 00 000 w2

Head s 19% mw WC

l.motor t 2ADZ 355~453, N«28 KW; n=1470 rpm,
U=380 V

V=belt $ gear ration 1=1,66

Gas_Exhoust Plosors Type HK 85/197 piaced aftor the 1 stage cyclon:
Capacity 8 60000 m>/n at £0=3500C

: Beodotor 1 HIZ %q67QG-6,U=160,n=1425 rpo with a phoso
rotor ‘
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o~
&

The kiln flue gooes aie puril H$1

R R N N S N X e
U 413 vl ClovwAViLIZA WYy

H15-5 typc, with the deiree of purification up to 0.5 a/ms.

T™e dust precipitated by the electric filter is tezken through
the s)ystem of screw conveyors to the elevator and on nixing
with the raw mixture further on for burning,.

Serew Convevors

Pimensions ¢ ¢ 250 x 3¢50 mm
Ll.motor $ BAL 155« type, 22,2 HKU,n=1410rpn
Goap=box : DN-1017 ViHCA=331 type

screw Conveyor:

Dimensiong g 250x4A5C0 mm
Ll,motor 3 ZhZ 155-4 typo

h=2.2 Ui, n=1410 prpn
Gear-box $ DN-1017 ViCA-331 type

Screw Conveyor:

Dimencions : ¢ 250 x 16360 mm
Ll.motor g 2 AZ157-Y; h=m3 Kh,nnidl0 ppm
Gear-box t DR 1224 VIiIC A=-300 type

Pricr to being supplind into the clectric filter Jho {lue
gnses aro cooled and molutencd with wuater spraycd into theo
gos eoxhaustor under high pressure before the cvelones of

the first stage. Water comsumption - up to 2 mY/h,

The gasos purificd in the clcctric filter are thrown out into
tho atnosphero through the chimnoy stack, The stack in Guoe~-
tion is made of stool, woldeod design, the invide surface
beinz lined with refractory bricks, Tho dimcenuions -

¢ 1500x35,200 mm, tho stack innor diumeter - 1250 mm,
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Fuller Cooler for the Clinker

Typo t grate plate
Grute plate
dinensions t width - 1200 mm

length= 102350 wm
Grate angle of
slope $ 20 per cont

Capacity $ 2004210 tonrs/h

Cooler drive ¢ eleclironcror, SAZ-187=4
Fohe,d Kby n=1:420 rpm
U=350 V, i=12 a
variator-rear=hox, MSAZLLBJ
Coutirol ranpe = iid

chain drive
i = 3-‘5\)

Grute ber

=115
motion 3 110-115 mm

The elinker 3s eonolced with tho air iniected under the grate

plato by mecans of a high pressuro fan., The alr pacsing
3 x

_throuzh the layer of clinker slowly mooving along the gtato

plate hets up and therefore is uued for fuel bupaing
in the kiln r2s cecondary oir, The surplus air ic thrown

out into theo atmosphere throupzh the exhsust pipe,

I'an

———

Type s 34080 RK,IXII/G0
Capacity 3 «C000 nm™ /h
Head $ 210 mm LC
. Elesmotor ¢ 2 ALZ 357-4 typo
Na36 Bl
nn}1 470 rpm

V-belt, i=1,56

From the Fuller Cooler the clinker 4s transportcd to the
deposit hall Ly the chain conveyor.

Chain Convevor

Typo s SKZ 20
Cupacity : 12 tons/h
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tWidih 1 360 mm
Length t 3540 m
Drive 1 eie.notor JIAZ~037

K=11 KU, a=n1400 rpm
U=380 V, 4=22 a
Vebelt, i=3.75
gear-hox, i=30
chain drive, 1i=2,92

Chain Convevor for the spilt clinlen

Type $ SK 15
Width ¢ 150 mm
. Length s 1C. 05 m
_ Drive t Yotor-seapr~box , 10 IVD 54-6

R=3 il
n=900/ 10 rpnm
12300 V
“’7.3 o
chain drive

1“1.91




Refroctory Tining of Dotory Tiln

The Rotary #iln inside surface is lined with relfractory
bricle wiose proportics vary deveniing uuson the conditions.
The {irct rov (zcuetines oven up to 1.0 m f£reu the kiln

edge) is lined with Cronoex 30 éue to tho closc-to-exit cintor
zone, The next 117w o2 the kilnm body, zones of caleincticn
and coovling, ore lincd with Lzenle.

Due to Ncual buigh trarnsfer velae thorciz a eshoset loyer

shell ond Zagcal. YWne
thiclkness of the refyactory liniug togetner wich shamnot layor
is 220 o in the caleinotion zounc.

ey

Further on (frem p.12.0 to 1330) the =upfree ig lined with
Rubinal; the rofractory lining thiclness being 200 nz.

Brevicucly the caleination zone at o distance of 12,0 4o 26.5
from thd kiln edse was lincd with shcamoty the alupinag con-
tent being 45-50 ner cent.

In Januory 1971 the orea froa p. 19.5 to 26.5 o was lined with
_sheaot, vaxial 320, froem p.26.5 0 34 w -~ Ath ghoaot Ci I,
A12O3 contens being 32--35 . N

The warmezite chrone brickes are bound by a s=pecilul moriar or
underlaid with metal chueets; shamot brichvori is donsg vith a
brick mortar. ‘

The cyclone heat exchzngzers (of 4 stages) and the connceting
flue gas pipes are lined with tae profile chamot, BIIIT and
A IITI Hy 125 wa thick. '

Vaults of heat exchanrers end flue gas pipes are lined with
the overhead shauwot bricks. There is an insulation layer,
67~70 mm thiclk, between the refractory brickwork and saclls of
flue gus pipes as well as heat exchongers.

Valls, vault, pit of the cooter and hot head of the kiln arc
lined with the profile shamot dbricka.

Durability of the refractory lining during tha last campaiyn
emounted to 15 wonths in tho high teapcrature zone and 13-20
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months - in the zones with lower teamperature.

The refractory ring lifetime ic 2-3 monihs.

The refractory lining
operavion fer T years
putting the kilntinto

wotnry Filn Nelpaectorics

in tue caleination zone has been in
onag thant of the rest zones — sincee
cperation.

Prysicocheninnl Dntn
‘ Centnnt of | dcfiracd welting Coanras=| il oro- Chome
Nos Deseription | #1,0, gy | tori- | point sive Den- §sity nal
“ptr centl ness strensin| sity o £hice
°¢C °C kefean”  |ko/dnTi P resi
l
1. Croncx 30 g0 1375 1550 - |y 450 2.30 18 I>50
banxite-corun 1700 :
dum
. ge 60-55 1500 ~ O- (1721
2. Dasel 55 1665 §.1
. 3] - 50 - 7¢O 2,05~
3. Rubinal P2 30 }%58 ECo 3.0) 21
6 Shanot 45~50 %83- g:?’ 26-26
5 Shamot CI IIILi32-35 300- 2,05 (21=23
00
6. Jhanot, 39-42 1730 1450 300- 20-22
Kexial 00
o | 9-42 1730 {1400 200- | 2.0 |21-23
7. Zovn 220 3 )
éi'&lj\‘:'?)t 30
8. Shamot A IIIN; 32-35 1300 180~ 1.95 |25
220 .
9, Shazot AUT 25-30 1320 ;gg- 1.95 (25
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CEEN GRIIDING

Grincdinz of ccment is effected in a two-chombered separator
will.

Pechpicnl charocteristies ef the foeilitien to rrivd conend

Ceinony 131

1.Tyne s Hall Hill
2eDinensions : diomotsr - 2.4 meter
length - 6.0 peiers
3.Ilos of chombers: 2
£.Chunber diuen=- ¢ 1 st chnobor - 2.2 meters
. slous 2 nd chauaber = 3.3 meters

chegbera | Crindine nedlop Yelond 1'

descripiicn tons o

-
-
!

[

~

i~
!-')—'
[

e
Fo

X3
[N

1 &t balle ¢ ©O 243
v g 30 3.7 30

v 460 6.0

Totnl .8

. 2 nd bella ¢ 50 1.0 .

" 40 7.0 29
3
4

(] kYo
o

6.17411 Orive.

A, Hain Trive
a) electromotér 3 fhe sonp iype ac that ¢f the

:\&\V wd
b) gear-tox WWT0~5.15¢"
R=4C0 KW

n=975/153.5 rpo




-

B, mizilisry “rive

a) electrocaotor ¢ the szue type zs that of the
raw 1nill
b) gear-box t SBA0-02.5 ¥
Nie 14.7 UW
: n= 1450/15.8 rpo
- Co Opoa Cear Tair
geur ratio t 7.6
7. ©ill rom : 20.8

The materisl is charged into the uill by woy of the fceeders,
the technicsl choraetericties thereof being s follous:

Plate foodar Ter elirlnon:

Pate # :
Plate rpa : 9
elasotor : A

Pelt woilrhina Tecdor for nunices

Type ¢ Licbhurt
el.uotor s (06/12 type
, R=0.55 Ky n=1500 rra
gear-bhox s G112/27.54 4 5=0,53 k¥, n=1400/51 rpa

chain drive wiih & geur ratio being3.56

Belt weichines focder for ovnoums

Type ¢ ILicbhart
el.notor ¢ the sane type as sbove
gear-box : G112/31.13 iype

N=0.53 ¥

n=1400/45 1pm
2 chain drivos with a total gear ratio 1=30.91

The cruszhed material is charged into the elevator with a




bucket width of 500 mmy heizht 19.3 m driven by way of the
elecircaoteor, N=10 17, Pron the elevuitor tne uotericl is
conuveyed to tae ccpnrator with the toohnical churseicrisiices
belng anulosons 1o these of Ihe raw cill scparator. :

carated overnized uclerizgl throush the zerew couveyor,
£ BUCx65¢0, 1s roturncd to tie mill (o be rc-gruaud.
The mill uwnit acpirats s effected by wmesnz of the fan,
SVh-12 typey capnoiiy (=6.4 n'/ooe, head=-1060 waid, with th
’

a
GLE
electromoior, 24ii 357-0 typeo, =23 LYy n=¢T5 ©pa.

The aapirating air is purdificd in the bag £ilior (tuc soae typoe
‘ as ihat of ta2 raw ill).

SALOS FOR CITTENT

Group A

Cezent 4vononortation Tros tho mill 40 eornont cllos

22

Frem the ceparstor zeomoent thiough the airerlide is
conveyed o tqc clovetor erd further on distributed bevween tac

oilos by necrns of the alr-slidea systca.

1. Alr-nlide ¢ D=200; T=21.% n
2 "j:p ~recsure ¢ NEB 04500 type
fan Q=16 ©°/ut

— 6 in”/uin
P=‘-5CO prigtid 'C, ;-—JZCO rp:n
‘ el.notoxr t 0D 2

=2560 rpa
U=330 V
3. Flcyzator

bucket widin

=315
H=24.5
el.motor H 2A7235-585

v=9’d #fh

Us3d0 ¥




Zear-box s FPO 19.5-27.8

=R, W
u=9~O/J4.6 rpm

4, & air-z1idesn ¢ =200
T,.-‘l'},(), ’55-0, 5051 5.9 ™
G 1~P fzu por 4 cir-slides, ithe yp in p.2
Cronp B
Silon Tor e-ernd:

The silos in quesition are nade frcn plate steel, welded

irn.
Digenzicus s 4 T.0x15.0 w
Capacliy s 750 icns each
nes : 6

y ordcr to provide diechurping of coment the silo botten
In cricr to previae oLan
15 eonippad wiih the air plpes for the compre coed air :u*vlv

Tvo blowecrs ore evailadle to produce the cormpressed alrs

m -

Type ¢ GL 13.7
(=13.7 ufuin
P=5000 v WG

. n=1450 »pa
LN L

c¢l.motor s ¢“4r01~i typq

Aspiration of ihe siles is cffceoted by way of tha two
exhuaust pipes with prior purification of dusty air.

Group C

Tronanortation of coment to the Paekins Plant

After th: silos ccuent through tho sids pneuaatic discharge
dovices is transportced to tho screw conveyor which tukes it
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1o the elevator and further on to the pachking machine bin,

Sercw coriveyor - & 500:25.300 an
liG"' 2
electrenocicr - . 242 2CT7~6B5 type
N=12.5 X%
. U=380 V
n=960 rmn
il2%a
gecr~box - T30 27-17.0 type

CH BT PACKING
Sl L Lo T

‘ As o rule cczent do delivered in bago, one bag weight vith
cenent being 90 kes.

Packing of cauent jg effeeied by meanc of cus somieauts
four-serout nueckine, Duro Dakovie typo, witvh o cepacity o
50 tons/h. Packed cooent by a systen of beli conveyors i
token Yo tihc pluces of leading the teecks, waidad o
ported 1o tihe covered store for the tnred coamonte The mout
part of ccuent is aclivered by trucksa,

Pelt Coenvover

i st Eelt width ¢ 3B=050 mn
length ¢ IL=T7C00 mn
electreuotor $ 2AZ 185=6

‘ ‘ Ii=245 XKV
n=930 rpo

gear-box ¢ DH 1224 {yne
' =2.5 KW

n=310/25 tpn

2 nd Belt widta ¢ I=650 na
length $ L=35500 pm

Driving drun ¢ DT 546/10A type
with a ©aily in
motor~-gcur-box N=3.T7 KW
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Charcine of cenent into the packing wochine Lin is
effected uy the elevator wvheroupon cauent is aa ren 10
the vitraetion sereen and then Yo the bin of 8 0.

Pleveator

bucket vidth B = 500 oun

heizht H = 15.650 o
el.motor 2h2 2375
K=T7 K% n=%50 rpm
cear=-box DN (024, E=T7 K¥, n=$50/23 rpm
Acpiration of tho system is mude by means of a fun.
Ton 5YsS 38130
0=115090 mj/h

H=130 wm

n=1450 rin

el.notor L7 265-4
Inzq.ﬂ v
n=1450 rpa

The acpirating zir 1s clecred in a bag filter.
Bog 31 .0x

Capacity s 10000 u3/h
K 5

£
chitubirs
lios of bags 3 40 witn the mechunical knocking thereof

Cexent spilt during packing i3 collectzd to the bin unider
the packinz machine from which it is roturned to the ele-
vetor througn the scrow conveyors, g 250 4, 1=4.0, 7.5 m.

The dust precipitaied in tue bag filter is taken to the
elevator as well, '

Bulk ceaent is loaded on {rucks througn the air-glide.
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YIYY STLECTRICAL 3UPPLY OF NID FACTORY |

The electricol euergy is supplied by the EVL & PA .
(wthic:iiu ~iC trie Light & Yower Authority) with the
voltaure of 15,000 V.,

trivution

For theclecetrical encrsy is
g cu with

a Dl‘OVl ion 1

anzlorantion and di
& tati
the folloving tranasloms

tr

X

.

nedae of o trensTorocor cub=o
Arse

1« Three~phnse power 0il troncformer
with %the outpat of 630 HV4,
tronsiornaticn ratic being
® 155 0002%34/Gy 380 ¥ , pcs 2

2e Tarce~-phaze power oil tronslormer
of 1000 kVe, tranziormaiion ratio

15, 080+4,2/400/231 ¥ pes 2
3. Three-phase 0il transforacy

output of 250 ¥Vi, trunsior-

mation ratio 15,C0044,5/400/231V pes 1

The nain noters of the cenent and res rills are =suprlicd
with the encrgy from the troancforzsera of 0630 KVA mentioned
in item 1 ckove; thae rest wotors (350 V) - froam the irausiow-
per of 1200 VA in ites 2 (one of the transformers is
stend-by). :

Pactory lisatning (one-paaze, 220 V) iz offected from the
tronzforacy of 2730 uVA, wentioncd in itew 3.

The total ocutput of the transformer sub-staticn io 3510 XVi,
. OOSOI -‘:00 5.

The condenzer batteries (N=%0kVar, 330 V, Hos;=-10) serve for
the power fector raizing.




' The reauired stoek of wnzoub ia hopt dn the petal tan
1
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IX, 11.,20U7 SUPPLY

. 1Y

Two £ear pusps, o0 typos € ,:ﬁ/cug ard
proviced at tuz faetory to dischorge mosind Irca cicterns
and puzp it into the tunk; the cloetromotor 2A4 237~C,
N=7 k%, n=95C.»rna, U=330 V, 4=17a beins o drive of tho
puzIpP e

s of
600 mj. Supply of wazout into th: kiln ond row mill burnor
device i offocted by ucans of the puans, DAITH typo,

0=60 Y/nin, P=5 kgfea’, sooi-d. Tne puup clectricenl wotow,
2A% 157-4 1tyoes M=5,5 KV, n=1420 oy Um330 Vs =12 Q.
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I. ODERATION OF TUT MATH PRCHKOLOGTICAL EOQJIRIENT ‘ ‘
The nain indices of operaiion of the Rotary kiln, raw and , |
coaent pills are given iu Taodbles 1,2 and 3. ‘

Table 1

Clinkcy Eiln eo< Caleaday “or-| Stand~ Hoage | licat spe-| waersy
Yoar Lionth outpuy pscity | hours kingl| £%ill | foctox] oific con| coaciiic
% t/h hour:; houos % cumption | connuny
Venl/le R A ‘
@70 Jon. [ 4942 | 9.9 | 744 434 | 260 |65 | 1040 17.6
Peb. | 4437 C.9 672 463 | 229 1) 1030 7.7
liaer. | 6537 2.3 144 635 58 02 1045 17.6
Apre | 6107 ¢,8 720 620 100 56 1060 17.6
Uay | 6375 Co'T 744 703 36 95 1091 19,5
Jun. | 4723 9.5 120 500 | 220 70 1063 21.4
Jul. | 7207 10.0 744 |1 720 24 g7 1030 21.2
Aug. | 6915 10.0 T44 6¢c2 52 26 1049 21.3
Sep. | 9729 9.7 720 532 138 81 1047 2243
Oot. | 6333 10,0 T44 695 49 93 933 0.5
Fov. | 6132 9.9 720 617 103 36 1022 2201
' Doc. | 3653 5.7 T44 641 103 86 - 1530 37.2
PER Y© 70240 2.5 3760 7357 11373 84,3 1072 20.7
1971 Jan. | 6570 9.8 744 6C1 53 a3 ga5 22.5
Peb. | 5200 8.8 672 5¢0 a2 83 1130 24,2
Ahpr. | 5333 3.3 720 641 75 39 1141 2544
lay | 6516 G, 2 744 710 34 a5. 1082 22.2
Jun. | 6016 EH Y 720 666 54 93 1113 23.0
Jul. | 6033 9,2 T44 .| 665 19 39 10383 23.0
Aug. | 3117 T.7 T44 405 {339 54 1262 28.6
Sep. | 5335 3¢5 720 628 g2 87 1240 23,8
Oct. | €307 9.2 744 638 56 92 1004 21.6
llov. | 6COT 9.3 720 643 77 89 1050 21.9
Doe. | 6110 Co5 744 641 |103 &6 1040 21.4 '
PER YIAR 157704 4.0 7760 740G 12561 25.5 1105 23.0
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TARLE Koo 3

Operation of the Cement 111l

Year montJ Cement [.ill capyg Caolendar) Vorking Stand [Usage [Imergy cpeeilic
producca city kourag houis 0till {factor |concuzpiion
4 +/n hours 5 Y/t
1970 Jan. | 7539 1.8 T44 634 110 65 4243
Feb. | 70352 11.0 672 585 (4 83 40.8
¥ar. | 7620 10.7 144 713 31 6 2.8
Apxr. | T4C5 11.0 720 672 43 93 0.5
Liay | 3292 12.2 744 632 62 g2 36.9 ‘
@ oJun. | o363 8.9 720 493 227 63 2646
Jul. | 53CS Co1 T4 532 162 78 52.9
Aug. | 4405 9.7 T44 452 202 61 51.1
Sep. | Y634 10.7 720 223 107 73 45.7
Cct. ] G 1443 T44 475 209 64 543
Fov. | 6271 13.© TE 451 269 63 37.1
, Dec. | 4C59 13.7 744 556 153 19 32.0
Per yecar |[337¢4 12.2 3760 63572 1¢C2 73 40,2
1971 Jan. | 4712 16.4 T44 5a0 154 5 30.7
Feb. | 5331 14,2 672 446 226 [3¢ 43
Har. | £567 12,9 744 431 313 53 2549
Apr. | 779 1.7 720 650 60 g2 32.4
Way | 7559 12,8 1 T44 50¢C 154 7% 36.9
Jun. | 3546 1245 ve 690 30 96 36.0
Jul.| 6263 13.0 T44 451 26) 65 34.0
@ .| i1 |07 744 s12 | 330 |56 43.T
Cep.| 7831 1149 720 638 81 59 37.8
Oct. 234 14.2 744 500 235 63 33.6
Dec. | %CCO 12.3 744 643 9% 57 35,1
Per year [306934 13.0 3760 6659 2101 76 35.9 '
1972 Jan.| 5291 14.7 744 428 316 58 34.0
Fev.| 7712 15.2 "1 696 507 12¢ |13 26.7
liar. | 7414 13.3 T44 | 539 205 12

Note: Scne part of elinker from the Dire Dava cement'fuctory
is uged for the cement production.
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1972 Jen.| 4165 G2 T14 453 | 201 | 61 1377 22,1
Peb.) 9377 2,4 695 626 e l sTo) 337 17.9
. TABLE Yo, 2

Oparation of tue Raw iill

(ecar lonth llaw ix{iiil} cJ Culenday Vor [Stand |Usege {Heat epeci | Dnerrr
outpuy |[pacity ! heurs king |2ti11 [factor|fic cons. cpoeilic
t t/h hours hre 7 for deying | consemn.

Vel /v Lo
1970 dan.] <090 237 T44 343 1401 40 33.0 2360
Feb.y 7327 © 124.5 672 302 | 370 45 3.7 23.7
ar.| 10747 21.2 Tik 51% 1229 69 36.5 2T.4
Apr.} 10020 21.6 720 469 | 251 64 4.6 274
Lay | 11616 211 T44 548 166 74 3445 27.2

dJun.| 7663 21.5 720 35T 1363 50 3%.5 26,6
Jul.| 11364 7.7 714 663 76 90 §3.2 12.2
hug.| 11143 16.2 T44 616 53 92 4.0 34eY
SGpe| S444 177 720 40. 1 130 75 41.2 312,12
Oct.| 11555 21.2 Ti4 534 210 T2 33.6 27.0
Rov.| 054: 21,1 720 433 237 €7 3G.4 27,0
Dec.| 6007 215 144 437 | 257 65 57.6 271
Per yeori2olAa7 20,2 2750 5032 P327 T0 37,4 23,2
,71 Jan.| 11163 21,2 744 525 | 219 70 | 5.9 “Te6
Peb.} 4533 1.7 672 %00 172 74 35.5 2344
Lar.| 7925 19.0 T44 417 | 327 56 37.4 30.2
Apr.i ©340 1.0 720 H44 176 75 33.4 3C.5
liay | 9330 13.1 744 609 135 8e 46.1 31.3
Jun,| 10743 18.6 720 576 144 80 41¢3 43.2
Jul.| 10749 15.3 T44 633 61 92 49.¢ 32.0
Aug.i 4415 13.0 744 425 {319 57 92.2 42.4
Cep.| €392 15.0 720 659 61 91 . 53,8 374

‘ Oct.| 10617 17.8 | 744 606 |133 |81 35.5 32,6
HNov.| 10099 18,2 720 Hes 191 T3 25.9 31.3
Deec.| 10139 13,1 744 559 155 75 43.2 33.1

Por vonrf17572 17.7 3760 K632 2123 715 35e4 : 31,0
1872 can.| 7125 16.0 744 445 | 243 60 4761 37.2
Fob.| 2033 16,6 646 540 156 73 41,8 42,6

har, 0103 17.3 744 632 142 7 39,1
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Operation of tue kiln is not stadble. The averzge monthly
hour's cutpud of the kiln varicd frou ©.3 to 10,0 t/u in 1670

fluctuations in the aversge daily hcu"‘s output: Troem 6.7 io
10.7 t/h in 1970 and frca F.2 S0 11.8 /i ia 1,71;

The kiln ucage factor io low. The sipgnificant ciandstill of L
0f .

kiln takes place duc $o the technologiczl, mechunical and
cleciricul foults.

™he nein »erocons of the kiln apat douwn

[Ex N

and frem 7.7 30 $.3 1/ in 1771; One could abctrvc eveir rontl

Ycexr |Totzl nunber I % ¢ L un 1 1n 6 )
of stondstill (reunlr und | Techinoloasical Fauvwilct
hours velining Lot i
of thao [ . T
relreceory fotal neczant N
" <ol
19370 1373 806 213 271 110 136
1971 12061 634 213 206 181 150

The gnalysis of the technological equipzent oporation reveelo
that the pescibilities of tne equipueni are not used in fuvll,
Caprovemont of the teehnologsical procens, organisation cof
repeir, edipinction of the aatericl rin
1o raise tne kiln output up to 10 t/h as woll as the usoere
factor up to 20-%2 .. The improvement in guestion in iis wurn
wegnsg the additiconcl production of clinker in the quantily of
10-11 thcuszsnd tons per year in coaparvison witn 1971. There
exist some reserves in the grinding departuent of raw mixiurc
and cenent,

The data on the meterial novecuent in‘1972 for production of it

raw mixture, clinker and cecaent are given below.

Raw Vixture Production

or
o forw tion will perzis
’\

<

i

Zonth g 0o N = U & 2 1T 1 0 Zof Raw 1ix LGS &
lisestore cley ssnastens totol By
: 4 - oatput t 7
1t /- T t , T
January 5393 | T2.89 (160 ”1 3314e Cous | T5C0 375 ]
Bobrunyy (7106 | 7601|2375 | 23,0715 | 0.8 | 0383 473 5
arcn S NN I A T R A 1000 ot .
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Raw mixture consuaption for clinker production

Llonth Roew mixiure Clinlrey | Raw mixiturc [Clinker loss
consumniticn produced | ciceific c. e
T/ of elivh b i
Janucey 78356 4254 1.3 129
February Q752 . 5510 1.65 77
ﬁarch 10331 6291 1.55 189
Iatericls consumption for cement productlon
sonth C 0 b uw v uw 22 I 0 I Outowud L, G S5
Clintrap i L s S e cﬁi:n Sl
[ ,’ b ” t V&
Jenuoey 20001 0TS 1406 | Teo { €79 et G354 63 1
Pebru vy 530G 3T.4 (655 | 3.4 | 32 el 7751 73 i
sarch 6503186, 1674 (9.0 | 307 | 4.1 7489 75 i

IT. ANALYSYE O THY LAD WORK AND CONTROL QF 7N
N ;

P N TR T
WUOBH VLY RIS ) AL IO

1.,QURRET CONTROL, G2 DROMICTION

AsQunlity control of the rew naterisly

Cloy ond Limestons

Tho oanples of clay and livesione are tcken from the plate
feeders, deposit hall snd £roz cuech truck arriving at the
factory with a view to lctermining the content of wmoiuture
anpd Call,., The avarass zanple ls compounded from the said
sembles Yor the chemical ananlycis, walch i3 mede one per
week.




B. Quality control and correction of the raw nizture

Correction ¢f the raw wpixture iz effecied according ¢ the

cortent ¢f CalO,. In compliance with tue reccuncadavion of !
Mr. Percas, UNIZD cexport cen phace of the Trajzet, condutono

io usd¢d ug a corrceiion edulxture in order to roise the silico
module. Clay and sundsiors gre mixed ¢utside ¢f ihe deponit

hall by neans of "a buldozer. First one bucket of sandstoue
ig wixed vith niue bucikets of elay. Alter that the obtalncd
pixture is wixed azein with elay in the Tollowing raiio:

1 bucket ¢f mixtiure - 5 bucicets of claoy.

(34
,-I.

The mixture preparsd in cuch o way, the content ¢f sandstons
being 1.575 is puched into the dsposit halx. The raw 1:111

‘ is equippsd with the two bins, Cne of thzm 43 chargod wiith
linestouay the other - with the mixitura of clsy and condstonze.
The mill 13 zupplicd with thece two coaponents by meains oy the
plate Tecivea. Yrior o Leing fed inte the nowmoginization oi
the raw piziure is suupled ons per /7 W in crlsr to detsnsine
tus content of CalO,. ilodzturs contert and finecaczs of the rov
mixtore sre defincd”once per hour.

]
(=]

The ground raw nill is fed invo the hesogerninotion ailo up'to
2/3 of itu volumo, wiaereupon tae meal Leeﬁin*-is srEiteicd ove
into the cecond nomogenisation silo, fae sile beins filled up
t0 2/3 of the volume, contoins the row meal of a very verie-
gated chazieal coopousition aince the Lwo plate feaidz
will cannot securc the proper accuracy of the propor

‘ The raw meal in the homogenisati gilo is blended wilth the
comprezsed air. After blending two samples (iop - boiios) ars
taken to dateraine the conicnt of Crnl3,. If this content is
not adeguast2 the silo 13 cuppliad with3the additional quunisity
of the raw wixturs, CaCl, bYeins low or high, which mixiure
io blended once again ufid the content of Call, (top - bottcoa
of the =ilo) is determined. Cn getiins~the ad éqa“tc content
of CaCO0 the rew wmixture is puaped into the raw meal ailo for
storagel The raw mixture on the way from the houogeniszaticn
eilo to the ready meal silo is exposed to the control on the
CaCl, content. IL tue latter does not correspond to the noru
they etop pusping of the raw mixturc.




The row mixture ic campled oree per hour when bolng convered
frem the vrow meoul 0ilo into iee kiin. One szopie is ccapcunaed
frem tae above samples for tha weckly chemnienl znalyclz, Thn
conitent ¢l CulU, in the raew miztlure suppli. g {or Lurning io

defincd cnce/iCnr,

It is geatifying to note that the Tuctory usvclly echicves
& high dogree o upiforniii of the rawv mixturz gs far us
the cuux;:t of C2Cd, is conecernsd, tolersnces dcom ths norn

C. P2l ouolity conlvol

SR —

. The furcace oil {mzzout) with o net calorific valuce ¢f 4600
Yeul/iig i3 uiilizcd at the fectory for the clinker burnings
as viell oo Wl drying. The sazple cf aazmcut froa cach voliicele
or ciutcvﬂ is cxposed 0 Yho i

the sulphiur aud peiszture conien 3373

lue. YT 30 recuired the veszout can ke sampled vhen kel
in"ec*cu inte the kilnm fron the tank,

D, Clinker onnlity ecronirol

The szople of elinter is tulicn from the focler cvery hull
an hour by means o a opzdu. The clinker talen is sicved Shre

two sievon; tne sizes of eclls beins 7 and 3 oo respeoiively,

The caunle, contzining particles of 3-T7 wmn, is exponed to the

weekly chemienal anulyels. The elipker litre wolesat 16 definad
. every hull an nouv. Tae ohvsicomashaniczl teztz ef {hs elinhor

ore periorued onefveek, Tie content of free lize in clinkexr

is not deterainoa. The elinier litre weipght is characterized

by & high degrec volerancc to the low values,ua @ rulu,

E. Gyposun ouslity conirol

‘ G&psum is ecompled 3 times/day from the mill feeder 1g order

to deterzin: the conient of © Tho represcnintive of theoe
sacples is expoced to .the ch-u%cal analysis winich tukes place
one/weci.




I,
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Qunlity contrel) of the puzzolon ndd

In compliance with the recommcndations of Ur. ferenz, UKIZO
expert on phase I, the puzzolszuic addiiive - punlice - 18 used

when cenens gzindlnh. 5 per count of pumice ere introduccel. !
Semples of punice are tzken froa each dusp car feor the defini-

tlon of wointure content. The repreceniciive ol tieose suiples
i3 enalized cne per week.

Mislity control of conent rnd preparction of the charee

tTo ho goraund,

In order to tinv:- @ calbility of tha three coanonznts propor-
tioning (elivicr, &J@a“d’ pusice) a provision was rade of :

oY

a zncll) wetzd bin as woll ag o third uc11c10nu] focder for the
cement mill. hut at prézent one of tl 2

idlc, henee clinker 1s mixed wiTh Tun Z

by gnades, Thic pmixtuve of cliuier axd pm:ics in
thz Lin b.é ooequippod with a plete feeder whilss
conveyed {rosn vhne new bin through ithe beld weishing

.
a1 [
i ]

i f
1

vhen being fed into the oilo ciaent is conpled for the defini-
ticn of its finencss. content of £C, is detcrziucd oncu/
shif't., The a»’rqge Lumﬂlc oade 0 the hWoar's seoples ia eunalisc.

=
o
[6)

fhe physiconcchanical tests are carried out Jaily (iiled and
packed ccuent separaively).

REZULTS 0’ THC CHESTICAL ANATYSIS OF THEZ RAW MIATERIALS

CLIIyih Al Cliolw

are presented in Tgbles 4434 eitached hercto.

With a view to improving the produetion teennologicsl proccess
I suggested reconsidering of the chaurts of sawpling and
ohcmical analyses (see Appendix 1),

Formely the chenmical gnalyﬂcs of the raw mixturo, clinker and
raw watericls wore malde once/weck. I zupreated perforaing the
analyses of the raw mixture and clinker once/day ani thouse of
the raw materials - once/month,




In talo woy it .¢ posciblc o muls correction of the
rev pixiers once/dcy since ihe cophusis was couedira 2d

‘u +
0l prerareiion quality contrel of vhe rew miiwre oud
clintcr. &t the cene time the lab wos released fron lcse
ipportatrt jobs.
me 1sb G322 not mote the anslysis on the froc lice conien Ge
fhe olinter vorticlca of 3-7 nua werd exposcd Lo tas analycis
end therciore therc waz mizropreseniaiicn of the resalis.

e
i

(."

in lareh 1972 the new eharis of swipling ong enalyses were
approved by the icnagement o the Corpor ation and putv into
cxecution.

Sinee 4ihe gnzlysicts of the leb mostered the chamieal !

on dotzroination of ihe freo line contont 1t bacase pC”;'“
$to judse tnc doczree of the row mixiure sipterzbitliiy wud
choractorize more correetly the minuralegicsl cGapoaiti

of clinker,

The limcsione ehonical cnolyzis is presented in Matles

‘i"’/c

The enalysis inplics good suality of limestone and kisn con-
tent of CnCO.. At the some tine the cilicz end dron vo oinles

. v o . x : I oI
vary withiin the breed rangcs irem C.33 ©o 157 anc frin
1.085 to 5.4C rcup,,uivol tut duc to the midzet content of
e AL O, cnd Te, 0, in liucctone ind influcnee of thc latior

~d,y ~ 3

S b ]
oves the Tl wnd I 248 fnzisnicicant.

The chixical zpalyzis of cluy is given in Tables B-11.

fuenks %40 the high conieont of Pe, 0, 3n clay the fuoctory can
opcrets wiithout tuc correction addftive rich in Fe,

Tae siliecs wodule of cley lies within the renge of 1,70 -~
2.10, tne ivon moiule -~ 1.70 ~ 2,10,

The chemical anulysis of sasdstone is showm in Taobles 12 and
35.

Only one chenical analysis of sandstons hax beon unds at the
faotory up to now. The anwslysis or gawple 373 ha3 been made
in tbo Casent Researeh Insiituts, Moscow, USSR. Thae content
of silica is nizh, the content of alkall being insi¢nificent.
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Tablea 13-17 attached horeto present the chemicul €Cuipo—~
gition of the raw mixiure.

= 1 an cf tho yaw mirinre shows thot the leticer
orn oa far o6 vhe content of € LO is eoneeruag; 1
¢ 1 jen ©0uule us ":1f as the iron ©odu
i silicn module is leow, buai zt the oo
foetor varies wituin the orocd rangs -

mebles 14 and 15 show the fluecitaticns of the ISF, I, I of tho
Ed

rav niziure within ihe zhort periedc of tinme.

. The row piriure cheaiccl courosition es it is cleur frea tha
cverace woskly dota 5c nos stable. LS varics frea 0.42 o 1,003
% - Tree 1,71 e 1. 0 ond Il - Lroa 164C 1o c-oui‘)’ wiinlow tho
fiuctuoticns of ¢=C0, comivnd are insignificani - froa Tos 20
3
.LO {\Jou(-

fha ebove rientioned ehomical cmalycss imply that the row nix-

ture corrcction voing applicd wi the [aetory does not proviie
ite ehouleal unifermity.

ce Liareh the 1uk perforns the raw mixture chenical ¢ Tnelysio
Gaily (zec Cables 16 and 17).

4 before the correction of the raw mixture is effected

. gecorains o the eonteont ol CaCl, but now the 1o contvcls
ths LSF doily and, if necessary,”echuauges i1 by wvay ol ralsing

or deercising thz ecntent of vdbg in the raw wixture, ALso
once per doy it's poosivlas o chJﬁce the proporiicning cf
gpandstone into cluy depending upon the raw uixture silica
podulo.

Tae method of the raw wizture correcetion proposed by pyself
 provides wore operative influcnee over ita quzlity butv ctill
it does rot cetile ccupletfcly the protlem of preparation pf
the row cixture with the howogenous chewical composition.
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The lice esaturation fretor of Tables 13-17 woes czleunlated
a3 per the ferrule of Prof. V.EIND and V.YOURG:

A ’ 47 - 0(7':. 4 Oo’r'!":':
pors S0= (1.65.41,0,2 0.350.0,)

2;83102

L5F - as per the formula of Loa uand Parker being applicd
at the factory:

- 0,78
pspa—0o0 = 0750,

2.00102 + 102A1203 + 0365 1'9203

The clinkexr chomiecol an:lysis 1o given in Tables 10-22
.attaghked hereto.

The LS? as well as the clinker vinerals sre esleulated

eccording 1o the formula applizd in the UYSIR:

7 (Cal, = Cc - (1,65 AL.0.+0,35 Fe,.0 40,700
pop {828y = 000 ) = (1,63 1.8 20002 50,5520:) 31

2.8 (':.iu2 “Zioains)

€45 = 3.3 10, (31.3722)
® o5 = 8.6 51C, (1-157)
3h = 2055410, 1.7 2,0
= 3.04%%,,0

Q
=
L

3
3

3

Q
f3
%

LSF - as per the formula of Lea and Parker given above.

It was essuped that tho content of free lime in clinker was
1,05 Since April 20, 1972 tiaey uce the values determined
by {the lab.




Ais 1t can be seen fros tae enalyses the mireralogical
composition of clivker ia nonunifera due to ithe cueniezl
heterogeneity of the row mixture. I choalé e reted that
wita the daily eralyses the elinker compesition has boen
fmproved o 1itile - the incereased and uore coaslont conee
of C,E is obzerved.

3
The rosidus-on-the-sieve (30.S00,4900 cee Table 36) cuzlyses
of the rew miriure performed in April shewsd that sandsbone
vas ground perfcetly whilst limcgtone turncd cut 10 be
the most sifficult cozponent to prind in the mixture of
limestone-clay-condstons. That is why it was decided 1o
ineregse the guaniity of sondstone in the charge and raise
in this wuy the silien wodule, what con be seen froa ihe

clinker znslyses in April.

Tables 23-2% enclosed herewith present the cheaieul conpo-
sition of gypous. The gualily of gypsum is good.

The cheaical composition of puaice - see Tables 25-29.

The tesis of pusice wiich have been carried out in the

Cement Leseareh Instiiuie, iioscow, UISR, show that the punice

weets the stundard on the puzzolanic reactivity @
1 g of puuice gbsorbs 61.91 ng of Cal from the saturaied
1ipy solution at ihe nora being cguaul o 50 wg.

- The cement chzwical cowxposition is given in Tables 30-34.

vhen cement grinding 2-G per cent of puaice have besu intro-
duced since feceober 1% 71.



3, PHYSICOL BGIAR UMD & CLIKER -

The resulis of the zbeve tests of clinker are given in
Tables §7-31, thoze of ground ocaent - in Tables 42-46,
packed ccuent - Tables 47-51,

The physicomechanicnl teats of ceacnt show thet the lutter
meeta the reauircnonts of tne Britiszh Standovd. At that it's
necegeary 10 noic that the sirength of cement voarics within
the extcengsive limits due t0  +the nonunifers niuneralogical
composition and fineness. '

Ipproveciaent of the production technelogieal rrocess will give
a possibility to inprove the ceumont ouulity and, thercelore,
reduce consumpdion of cement im the civil engincsring.

ed in the 1leob they us
d gives lesn sirenst!
cr 15 uced a3 rehuired.

Rotot ‘“hen mnk1nr samplec o be tes
sand frea Dirce Dava, which sos
than tne Pritish cne. Tane lad

Yhon using the D.D. sand it was found out that the coop-
respsive sirengih of ,coment alier 3 days whould uve not
less that 143 kg/cm instead of 174 kg/ex” aecording to
the Dritish Siandard.ond after 7 doys - 191 kz/foa”
insteadi of 239 kg/feu .

A
v
i

i

o’
v

4,7ESTS O THR PHYSICO’uCﬁfTICAL PROPERTISES OF CEVIENT
NEPENDING DPOU Wl QUANTTTY O PULILCS THTRODUCLD

A series of the cement oamplea was preparcd at the 1lab with

a view to deteraining thc puwice influence over the cenent
properties. Table 52 prozeznts ihe recults of tezts of 11 pairs
of sanples. Each puir is made of one and the zose elinker,

one of them being without pimice, the other - with 205 of
pumice.

The tests performeld showed that all scmples observe the

- requirenents of the Lritish Ctandarda on strengih, setting

" time and other indices. Zut it chould be noted that introduc- .
tion of 20, of pumice dedrczpes the ccuent strangth by 59 kg/en
after 3 deys and by 72° ka/cm after 7 da ys.
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The results of the phycicomecheniezl tests of 2 ser. of th
cement sanples are given in Table 53. Fach serics of samples
is made of tne same ecliaker with the pumice introduction
being as follows: 0,10, 15,20,25, 30,35 per cent.

The tests were carried out after 7, 20 dzys and after

6 months from the mowent of ccment pmeslingng -

In the first series (samples 1-T7) sonples 1-5 with the

pumice content up to 25 » meet the standard. The strength of
pamples 6 snd 7 with the punice additive of 30 and 35 § was
130 and 131 kr/ca” after 7 doys setting time, i.e. lower than
“the norm (143 kg/ca”).

Al sauples (3-14) of the second series observe the reguire-
nents of the siuandard,

At 1% can be seen from the tosts the additive influenes over

‘the cement strength beccmes less after 23 days and eepecially |
afier 6 sonths, when tae strength of czamples is elmost levellcd
(excluding sonmples 6 and 7 which did not observe the
standards).

Some Commenls conceraing Lpplying of the British Standard
at the Faciory. .

The factory luab is equippmed with the equirsnent for the
teats to0 ba carricd out zccoriing to the Iritich SUtandard
ond elso has the experience in pulying of the latter.

But as 1t's clear now the requirements of this standard
. , hinder the further developement of production.

‘Thus, The Iritish Ttundards prohitit using of any additives
but clinker, gypsua and water when cement grinding. This provi-
pion i3 spocifisd in the standard and bezides there is a re-
quireuent to the incoluble residue - it should be not more

then 1.5 % - which al2o restricts using of additives.

At the samo time in the erea of Adals Ababa there are deposits
of puzzolan additives of the vulecanioc origin.

Experience of the UZ33, Italy und some other countries has

prooved that the puzzolan additives are the good and cheap
2wow moteriql/s
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for production of the ceament since they improve
its tcchunical properties.

The British Standard subdevides cement according to its
atrength into Ordinary Portlend and Rupid-hardening Coment.

The Standards of the USSR, Yugoslavia, Germany and some other
countrics provide for the cubdivision pf cement into classen
(accorllng to its strength) and sceure in this way more
rational concumption of cement in the eivil crgincering.
depending upon the required rigidity of the erccting siructura:

At present the lHthiopian Standards Institution hus started
elaboration of th2 otandard on ccment for Ethiopia. It would
be beneficial to tukc into account the experisnce of other
countries.

- CONCLUSIONS AROUR THE JL1SPING CYSTE OP_THE PRODUCTION COLRACT

The 1ab of the factory applies the classical wmethods of the

chenical aralysig which require ouch tine. For example, detcerud

nation of the four oxidas (30, °10ﬂ, AL.O0, and Pe, 0, tokes
5-6 hours whilst the reault of Mg contcn% can dbe oﬁtainnl
the next day only. :

That is why the current econtrol can he effeeted only according
to the content of CalO, which cannoi cheracterize the cusmlcul
compocition of the raw aixture in full.

with the help of tac row mixturc end clinker daily chumical
analyses it become possible to make correction of the raw
mixture once/day. But even this correction is late though
it ic more operative in cosparison with the previous one
effected onco/week,

The photocolorinetric methods of the unzlysis are used for th
current control of 310 29 ALZ20,, 7e, 0,y in0, 740, being per-

formed with the aid of a photé*lectrécoloribetar. The rmethod
in question is hased on the dependerce of the solution opti-
oal densiti on 1ts concentration. Tae definition of the above
oxides tskes 1 hour.,
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The tridencmetric tiiration is used for the determination of
20 end. UsD, The gnid wathod iz haged on the forastion of
calsium and megniua intra-couplex soluble compoidnds with the

s0~-called trilom B. Ihe method iz very simple wnd tzkes one

hour,

d
a9

]

'3

Autcaatic rocnteenocpectral anolysers are widely used in the
cesent induciry. By ucans of tna above snalysers it's possible
to detarnine th:°00nc"nb of the four muin oxides (Cal, 810,
AL, 0. and Pe. .0 ) within a few minutes, “ith the help of L 46
analgﬁero in” gicetion and the welghing fecders one can

cbtain the raw mixture of the required chemical coaposition
Just from ithe mill.

The correetion adzixture is proportionsd into the raw aixture

. by wmeans of a buldezer and it prevents from the operative intczr-»i
fercace into the process T
At such s proportioning it's not possible to influence the
eilica module untill the mixtuxe of clay and sundstone being
prcpared for 24 bk working has been conpletely uced.

t

The more exuct and controlleble properiiconing of sandstonc ean
be obtuined by way of zupplyivg the rav mill with the additio-
nal bin and weighing feeder for this ccuponent.

Bastering of the exprews methods of the analyoic in combiration
with the sandstone proportioning into {the raw will by weuns of
n ceparate weirhing feeder will give o posaibility to get the !
raw nixture of a uniform chemical couposition on the LIF and cu.f

The analysts of the 1ab have mastersd the methods on deterni-
' nation of the free liue content in clinier and pumice quan-
. tity in ccment.

The method of the pumice content defirition in cement by way
of the hydrocchloric scid surplus titration persits its using
for the currcut control.

The ¢ontent of free lime in clirLer iz determined only once
por day siknce %the analyeis iucomrlioated and takes
" much tine.

For the current conirol of the elinker quality iis necesaary
to assipilate the method on the free lime content under the
microscOpe.
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The usage foctor of the kiln is low: 84.3 % - 1970, 85.5 5 -
1671. The technological, mefhanical and cleetrical faults ere . !
the main reazons of the kiln stundstill.

Prequent ring formation resulis in the shut-downs of the kiln
to remove the ring. Tae total standstill of the kilm due to the
above reasons amounted to 213 hours in 1970 and 215 hcuro in
1971, The ring formation affcets the kiln output and leuds to
the production of the poor qualiiy clinker.

Brezking of the ring is effected by means of water under prea-

sure provided that the ring was forzed near to the exi%t cone \
. end of the kiln. Hence, the kiln operates with the close-so-

exit sinter zone. The operation with the close-to~-cxit cinter

zone causes overheating of the cocler and the end segment of

the kiln, which overheating increases stoppage time being

necessary for the repair of the said oguipuwent. Yhe reduccd

temperature of the guses cowing out frem the kilu into tho

cyclone hewt exchangers leeds to the insufficient preparction

of the material in the cyflounes.

The specific heat consusption For tho elinker dburning is high,

it is equal to 1050-1100 ¥eal/kg of clinker. Jo, climination

of the weteriel ring formaiion is the wain target with a view

to improving ihe kiln operation. ;

Phe analysis of the kiln operation showa that the main rcasons
of the ring formation are as fellows:

1. Yon-stable chesical cosposition and low silica wodule
of tho raw wixture being chargad for burning.

2, Irregular feeding of the kiln with the material.

3., Reducing gae medium in the kiln.

" The previous part of the presenr report was devoied to
the way of improving the raw mixture chemical composition,
that's why hore I shzll dwell on the lat two rcazons of the
waterial ring forzation.
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One of the main rsoszone of the ring forzetion is partizlly
decarbonized material cozing into tae sianter zone which cools
the refractory surfaca ond adheres to it. Under the high tompe-
reture the adaered material is bzing ild and underizkes a !
now poriion of the moierial. The forwed rivg in it's turn ’
facilitates further growth of thc material.

. D

The irregaler feeding of the kiln crd heterozenous chisziceal
compoziticn ol the raw mixture create ground for overiuceting
of the refrretory lining sarfoce and contacting of the unpre-
pered waierial with the latter.

The gbove-meniioned phenomenon tckes pzlee at the factory.

Phougrh the kiln ie equipped with a good weipgning Xeeder, Scheni o
. , types the foeding of the ferper with the malericl is utterly

irremalere The kiln is chorged with the equal cuzntity of the

paterinl irreopcetive of the rotwation sneccde. Por insinnce,

17 tonc of the raw gpixture are cnarred into the kiln at

1.3 rem. If the temperaturc in ihe kiln decreases they slow

down the cpeed of tie ¥iln (cay to 0.7 rem), at that 17 tons/a

st111 being conveyed to the kilnme It zhows tuat the quantity

of the evuisriul is uot reguleted in cozpliunee with rro.

Ao e recnlt cne can oboerve a ron~unifers bed of ithe saterial
end its wavy woovement, boyh sifecting ¢y, tenperature regize.

At low speed the kiln is o cverloaded that proper burning of
the patcrizgl iz ouite icpozsible. Poorly urnt clinker with
low litre weight iz thz ouicome, the figares being as fellewo:

Jamuary 1972 - 28.5 5
¢ PEDAATY 1972 - 25
March 1672 - 30 #

Due to thae non-ctable tewperature conditions eraatzd in the
kiln tac clitiker litre weizht varies within the broad lizitec -
froa 750 to 1570 &, the secendary air tcuperature - from 64C-C
$0 12C0°C, %he cooler grate bars teaperature - froo 40° to
320°C, thc temperature of the gases after the kiln - from

400° to ©:0°C and so on through the whole systea of the

kiln unit.
he por=siable Xemverntnre gonditions in the kiln facilitate
6 ronl licowplese contustion as well a3 creation ol the
reducing gas wediue in the kiln,
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The burnars of the kiln aore not efficient enougn 10 conirul
a nuwber of performances exercising over tho regilar process
of the clinker burning - end this is also one of the reascns
of the irresular heat enginszering conditions in the kiln.

Elimination of the material ring formation requires thoe unifor:

heat engincering operzting conditions for the suifleleant and
uniforu preparction of th2 material for burning. '

wlth this in view it's necessary:
To stabilize thse heat conditions in the kiln (neither cooliing,

not overheating of the material iz nllowable), to take tinely
steps for kecping of the noraal temperature.

?o have max vworking hours of the kiln at the normal spced.

%o slow down, if necessary, the kiln rpo preventing frcm tho

diascard production.

7o exclude the produection of olipker with litre wcight belng
lecs than 1302 g/l.

When chenging the speed of the kiln the cuantity of the raw
pixture being fed into the kiln should be changed cccordingly
in order to provide the unifora bed of the waierial.

Simultaneously with changing of ths fuel supply it ic nccessa-~
ry to change the air cupply to get cowmrleie ccubustion.

The gbove measures will raise not only the cutput of the kiln
and its ucage factor but also provide production of tha :
higher cuality clinter (at present there are 25-30 5 of poorly

burnt clinker),
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CONCLISICHS ALD RECCTLERDATIONS

The Cement Factory in Addic Abazba is provided with one $echnolo-
gical line of the cempleie producticn cycle. The design capa— '
city of the factory is 70,000 %lons of ceanent per ycar.

84,000 tonz and é?,COO tons of cement werc produced at the
factory in 1970 and 1971 respeciively. At that scoe part of
clinker was brought frem Dire Dawa. The output of the rotury

kiln was 9.5 and 9.0 t/h, the usage factor - 84.3 and 85.5 pnoer—

centoges recspeetively. Asfar as the ceuent quality is concernzd
the Standard is observed.

talysis of the factory operaiion shows that there is o poc-
gibility *o improve the guality znd raiso the output of the
cemaent producszd.

The raw matorial quarry as well as grinding departcuent comple~
tely matisfy the fectory needs and can cecure the additicnczl
production of comcnt. A

The onerstion of the rotary kiln and wori of the ladoratory
being the main week points at the factory were the subjcet
matter to my special attention. :

The kiln operation is not stable: its daily average output
varied from 6.7 to 10.7 t/h in 1570 and from 7.2 t¢ 11.8 t/b
in 1‘)710

The main drawback of the kiln running is the intensive material

. ring formation in the sinter zone.

vith a view to eliwminatirg the ring forzation USIDO expert on
phass I of the .ontract suggested raising of the raw mixture
silica wodule by way of the third cozponcent (sandstone) intro-
duction inte the wixture.

. By the time of Thase II tae factory has started to introduce
sandstone ag an additive in the quantity of 1.67 % to clay for
the silice usodule correction. Purther raising of the ovilica
module was rejectei due to the opinion it would affect the
clinker burring.
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Cn the bazie of the résidue-cn~the-sieve (K0.4(0,4500)
cheaical arnalyses perfermed by the laberatory in April 1672
it was de-ided te raise gandsicne quanioty being introduced
into the row caarge.

Tke proportioning of the raw charge hac been changed according-
ly so that the clinker silicz poiule would be within the range
Of 2.0-2.2. *

Survey of the kiln ogeration teing chorpged with the mixture
of a raised silica modnle testifies to rcdveing of the moterinl
ring formation but not compleie eliminatvion.

The proportioning of tae addiiive by meuans of a buldozer is not
precise and preventa from the operative interference into the
process. Consecuently in ordsr to iaprove the raw sixture
quality 4t's necessary to provide the raw will with an additio-
nal bin end weighing feeder for iho senldatone proportioning
when grinding.

It tics been feound out that one of the mzin recasons of the mats-
rizl »ing foruation iz the utterly non-stable heat enginceriung
conditions in ihe kiln duc o tue irre;ular feeding of the kilu
with the materizal and also duc to the fecel that the burners arc
not keen on the up-iordaie wethods of the kiln operation.

In order to rule out the ring foruation =nd stzbilize the c¢lin-
ker cuzliiy it's necessery 1o crente the unilora temperaiure
regione in the kiln providing thereby the sufficient and uni-
form flow of tha procass,

In my opinion it 45 urgent and necessary to truin the factory
burrers so thzt they would master some modern methods of the
kiln operation. Troxz wy voint of view the individual troining
is the wost effective one.

For the abtove purpose it woulld be desiratle that the technolo-
gical engincer with a group of 4 skilled operators should be
sent to Addigs Ababa, the stoy being nbout 12 montns. The burncr:
with the experience of work at the kiln with the eyclone heat
exchangers vould arranse the uniform tecperature conditions of
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the kiln and train the indigenous persormel.

6. The moin shorteoming in the faetory lab work is that it
eppliez ilue oui-ol-dnte, co-oalled classical meothods of the
cheziezl cnalysis which rejuire wuch time and worke.

Some recormendations of mine supgested with a view to igproving
the lab work hsve been realized alreadys:

- The chemical anzlyses of the rew mixture and clinker
are perforned daily;

' - -  The 1lsb has sastered the method on definition of tuz pusicc |
quantity in cesent and free lime content in clinkecr. !

Daily analysis of the row mixture and clinker permits to correct
tho preoszoriicningef tha raw charge once per day, besides the
interfercnc? into the process of production becune nore effeciis
in ecosarison with the time when such enazlysgs were conducied
once per wa2ek.

For further improvement of %he lab functions and raiging its
rolc in ihe process of produetion I wonld considet it feasible
to transier the lab on the exprens mothods of the chenical ana-
lysis of the ruw saterials, ow wixrture and eclinker.

In brder to cester the above methods of the analysis it's

. necessary to buy the cquipment reapents and send 1o tho
USIR 2 or 3 enalysts for trzining (about 5 uonths) waere
they they woull wasier not only the wmethods wetnoned above
bLat some others beinz inlispensable for the cerent production,
for inziarice, definition of tahe free lime content under the
microscope.

7. To raise the output of the fsetory and iumprove the technical
properties of cement ULIDO expert on phase I suggeeted uzing
of the puzzolan additive (pumice) for the cement production.

Since Decdember 1971 ciéht per cent of punice have been int{ro-
duced when cesent grinding. The introduction in question
permits to produce monthly about 5C0 tons of cement in sddi-
tiono ’

The lab tects of pumice performed by S.P.A. SAUTI (Italy)
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showed that the pumice under study could be used for the
wanafeciure of cexecnt without any disad?aninges being
revealed. The suxzples excoced o the tests contained 55
of clinler, 32;% of pumico and 5 ¢ ol rypsun. ilznce thiore is
g pescibility to increase the zcops of produciion by way

of using more cuantluj el pumice waen coment srinding.

The gquantity ¢ pumiece will dopend wuinly upen the clinker
quuli’y and requirexents of thec stendard.

It should be noted that the Zthlopizn Stanlards Instiintion
has started eluboration of standsrds for cecent.

Those standards with the seccount of the locul conditicna arc
baeced on the British Stencdard, and it is true sinece the lovora-

.tories ¢f the Copent Corporation are provided with the cerres-

ponding eocuipment and have experience in applying of the Jri-
tish Standard,

Tut in the Zthiopisn standard 1t ic necessary to mal
vision of 2 pos=aibility to uss the puzzslan L“ul*i"'
as divicion of cesent into classes agcording o 1ts

.
(J [&]
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Prom thez rsascuiraments of the Tuture citvundard it is feasitlo
to exclude the limitation ou the insoluble residue arl stipu-
late th2 nuaber of alaitivies 10 bz dntroduaced in cormont.

Diviuion ¢f cexznt into clacces accerding to its strength will
provide more rationzl using of cesent in tue e¢lvil cuaineeriv
but distinction of price depending upon the cluce will cregte
the incentive of improving the quelity of the cement producea

Execution of tue work provided for by the Countract between
UNIDO and Technovroxsxport of Janucry 1971 secured scue posi-

tive rezults in operation of the Addis Absba cement fociorys

1. PRaising of the silica wodale by way of using s tnird
conponent ~ scandztone -~ in ths raw charge reduced the
- waterial ring formatica in the kiln.

2, Utilization of the puzzolun edditive - puanice ~ in produc
tion of cemont secured raising of the cutput by 5~-6 th.
tons of cement per year.

3. Revision of the zempling chart shifted the emphasis
of ths raw mixture as well as the clinker quality.




Procesding from %the findings of wy work, rhass I 3
Contrzct, I consider it expedient to continue rendering  of
assistance to the Addis Ababa Cement Factory. Fo 1
I wouli recomauend the following:

1. Vith a viow to eliumirating the saterinl ring formation

$n the kiln and icproving thc gquality of the clinker
buraing it'us necessery to create the unifors heat enzi-
nesring operating coniitions, For taic purncse it's pan-
datory to teach the indigencus personncl of the vp-tc-dnic
pethods of the kiln control by way of deputing to Lécia
Ababa the tecnmological engineer with a group of tae effl
cient operators (burners) of the kiln.

[

2. The lazborztcry of the factory chould noster the exprees
’ cethods of the chemiceal anzlysis for which purpose
i1%'s necessery to tuy the relevant eguitcent end
reagents and send the analysts (chemists} of the lad
for training to the UIZIR.

3. In the Sthiopian Sinndards ior censnt Teing cleborated
by the Ethicpion Stardords Insvitwiicn o provision saould
be uede of the following:

- Division of cement into clazses Jdepending upcn

its strengths;
~ DPoseibility %o irtroduce tine puzzolan edditives.

A, GENTCEH
UNIDO expert on pnase II

Addis Abubs, day 3, 1972

Translated from the Nussicn by Svetlana Zfimova
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MAIRTENANCE & REPAIR OF THE EQUIPMENT

LOWTHLY MATHIBNANCE
1. Monthly mazintenance is conducted by the workers of the

adequate occupation (burners, operators of the mills, crushers, :
excavators ete), duty lockaiths and electricians, being well
aware of the operating manuals, by means of inspection of the
equipment conditions and elimination of the minor fauits. All tho

jobs are executed during the working shift.

2. Mohthly maintenance comprises the following jobs: !

- cleaning, checking of the machine and elimination of the

hinor faults;

- checking of the bracing details (being eccessible for inspec-
tion), spline joints, thrust rings 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 dbraking de-~
vices and the control system as well;

~ checking of the running parts, connecting couplings, protec-
ting'parts;

- checking on oil and water presence in the lubricating and
cooling systems;

] - checking of the separate dtails and units regulation.
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In order to mzintain t
necessary to follow al
manuals for the relevant machines.

he equipment availability it is
1

the evnte lzid dovm in the opergting

Vaaw

On revealing any defects which can not be eliminatad during .
this shift the operator should inform the duty engineer about.
the defects and put them down in the logbook or list of the
shift acceptance and passing.

The shift engineer is responsible for the jobs of the Monthly

maintenance and provides due and qualicative implementation
thereof. If necessary, he may resort to the duty engincer.

PERIODIC MAINTEHARCE

‘PM is carried out by the repair team together with the mainte-

nance personnel, if necessary (duty locksmiths, electricians,
operators and thir assistants ete.,) with a view to checking
the technical condition of the equipment, revealing and elimi-
nation of the faults as well as preventing from the accidents.

During the maintenance in question the following jobs are to
be implemented: B

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

-~ Outside inspection (without dismantling to reveal faults
of the equipment and its separate units.

~ Cpening of the units covers for inspection and checking
of the mechznisas condition, replacement of the worn out
or damaged details.

- Defectatioﬁ of the details being in need of replacement
or restoration during the coming planned repair.

-~ Clarification of the details and units lifetime.

- Control of clearances of the main units.
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=~ Control of the frictional couplings and tighining of brakes, |

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

- Checking of the rolling and frictional surfaces, cleaning |
of stratches and the similar.

= Repair end 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; o0il 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 equipment 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. Thé 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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MAINTERANCE

By this maintenance is meant such a mininum (as regards its
scope) kind of repnair during which replacement or restoration

of some details (lifetime thereof being equfal /or less/

to the period between the repairs) should be execited; regu- |
lation providing normal operation of the machine up to the ’
next planned repair should take ppace as well.

Scope of the maintenance is to be set in advance, the results
of the previous periodic maintenance being teken into account.

During the maintenanée the following jobs should be executed:

- Cleaning of the machine, inspection and washing of the
dismantled 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.

- CQClarification of the list of faults found earlier and
revealing of the details to be replaced or repaired during
the next plenned 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 or damaged bracing details of
glands, 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. :

J

~. Checking and tecting of the repaired details and units. i

~ Cleaning of oil chembers, repair of the lubricating, cooling‘
and hydraulic systems; 0il refilling in compliance with
the chart. ’




3.
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- Repair of casings, landings, barriers, stairs, passages,
devices for the protection ¢f the machined surfaces from
impurity a2nd abrasive dust,

- Works on the electrical equipment énd instrumentation in
accordance with the classification of the maintenance.

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

The repair team carries out maintenance of the equipment
together with the maintenance personnel, if necessary. The nme-
chanical (electrical) engincer dirccts the jobs on the repair
of the equipment. The results of the work done are put dovn

in the locbook on the periodical technical meintenance & repai:
of the equipment.

‘MEAN REPAIR

During the above r~rair the accuracy, power eand capacity of th:

equipment should t> 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 gencral overhaul. During the
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 with the account of the

i

previous current repair results. The jobs to be executed durin;

the mean repair are as follows:

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

- Inspection and defectation of the dismantled details and
units. Clarification of the preliminary Taults list for the
mean repair; details 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 coperation till the next mean repair or general
overhaul,

- Repair or replacement of the worn out or damaged shafts,

axles and hubs,
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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
ws well as worm pairs.

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

~ Repair of pumps, lubricating, cooling and hydraunlic systens;
oil refilling according to the chart.

- Refillirg and scraping of the slide bearing brasses and
scraping of the guide surfaces of the slide block and
those of other details.

. "~ Partial replacenent of springs, nuts and check-nuts, fixing
of separate uniis 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 surfaces of the
machine.

~ Checking for noise and heating of the Iriction surfaccs,
Testing of the machine under load following the conditions
of the normal technological process.

.' ~ Works on the electrical equipment and instrumentation in
compliance with the classific¢ation 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 responsivility for the timely preparation of the
repair, execution of the set scope of jobs and quality thereof.
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The results of the work done are put down into the logbook
on the periodic maintenance & repair of the equipment.

CENERAL OVERHAUL

1. The period between the two excceds a year. During the general
overhaul :11 performances of the equipmnent are restored comp—:
letely (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 dismentled in full,
restored; worn out details and units are replaced. Assembling
and checking being in accordance with the following list:

' -~ Complete dismantling of the machine and all its partis.

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

- Replacement or rcpair of all the worn out details.

- Replacement or machining and seraping of the slide bearings
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
. , ’ systens. )

- Assembly of all the units, testing of interaction of all
the units and nechanisms of the machine.

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

- PFilling and painting of all non-machined surfaces.

- Testing of the machine at idle running, testing for noise
and heating of the frictional surfaces.Testing of the
machine under load according to the conditions of the nor-
mal technological process.




L
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- Jobs on the electrical equipment and instrumentation in
+th +

. . oz .
complicnee wi he clacsification for the genersl overhaul.,

[ Y9

The general overhaul depending on the local cornditions
(power reserve, spare parts, materizls, labour force ete)
can be carried out simultaneously or by meaus of a dispersed
method (per units).

The general overhaul is executed by the joint repair forces
together with the operating personncl.

The senior mechanical (electrical) cnpineer conducts implemen-
tation of the work. He is respomsidble for thz timely propaia-~
tion of the repair, execution of the planned scope of jobs
and quality thereof. The results of all the main jobs are
put down into the technical passport or the logbook on the
periodic maintenance & repair of the equipment.

Note: In order to determine the necessity ol the preventive
maintenance it is necessary before shut dowvn of the
equipment to inspect and make a list of Faulis.

If it turns out to be that the cgquipuent is in order
or it is possible to replace the planned repair by
sope other being less in scope, the decision on such

(electrical) engineer upon the agreem¢nt with the
management of the corporation (factory).
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» Apprendix Ko. 2
APPROYXITUATY LIS® OF SPRCIFIC JOBS TO BE LXECUTED
WHEN REPAIR OF T8 THCINOLOGICAL EDUIFRLIELT

ROTARY KILK | |

Maintenance

1. Inspection and partial replacement of the refractory
lining in the kiln and cyclone heat exchangers.

‘2. Replacement or bracing of segments of the kiln
dischargz end.

3. Welding of cracks, cutting out of faulty sections and '
welding of the new parte of the kiln housing and ;
. . cyclone heat exchangers. :
4. Welding of under bandage lirings and supports, replace~
ment up to 20 per cent c¢f underbandage control linings,
cleaning and welding of the bandage holes and cracks.

5. Inspection and elimination 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 shaft bearings.
8. Revision of the kiln drive connecticn.
‘ 9. Revision of the toothing bracing.
10. Inspection and, if necessary, recplacecment of the main
gear-box bearings. Inspection of all the gear-box gears
~ through the eye manhole,
11, Flimination of the gear-box o0il leakage.

Mean Repair

1. Changing of the refractory lining in the sinter zone
at the discharge ‘end as well as in the cycline heat
exchangers,

~r

-2+ Replacement of one-two rings including the discharge
| end ring. ‘ . |




3.

4.
6.
T.
S.
10.
11,
12.

13.

14.
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Instrumental checking of the axle position of the kiln
in the horizontal and vertical planes.

Replacement up to 40 per cent of the under bandage
linings.

Lathing of the barndage working fzce.
Revision of the radial bearings, washing of ecasings,
determination of the normal butt end plays, cleaning

and partizl replacement of brusses.

Replacement of radizl bearings, grinding or lathing
of the rollers working fzces and axle journals.

Replacement of thrust roller axles and bearings,
working surface overmelting and lathing.

Pinion turn by 180°;

Replacement of the pinion shaft bearings.

Replacement of the kiln drive high-speed connectors.
Check of bracing and pentering of the gear-rim.
Revision of the main and auxiliary gear-boxes. Replace-
ment of the main gear-box high-speed shaft-gear and

bearings.

Centering check of the main gear-box with the pinicn
shaft, electromotor with auxiliary gear-box.

General Overhaul

1.
2.

3.

Replacement of the refractory lining in the kiln,
hot head and cyclone heat exchangers.

Replacement of 1-2 cyclones and heat exchanger flue gas
pipes.

Partial replacewent of the kiln housing, charge and
discharge ends.
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4. Replacement of faulity bandzges and under-bandage
linings.
5. Replacement of radial bearings with brasses and bearing
casings.
6. Changing of rest rollers.
7. Changing of the pinion.
‘8. Replacement of the kiln drive low-speed couplihg.
9. Replacement or turning by 180° of the gear-rim.
V1O. Changing of the main gear-box blocks and bearings.
GRATZ PLATE COOLER
Maintenznce
1. Repair of the cboler pit refractory lining.
2., Bracing and replacement of 3~4 raws of grate bars.
3. Revision of bracing 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 w;th partial changing of scraperc

and connecting pins.

Mean Repair

1e

. 2,

3.

4.

Repair of the cooler pit and vault lining.

Replacement of the hot chamber grate bars and partial
changing of the grate plate supports. _

Bracing and partial replacement of the cold chamber
grate bars.

Partial replacement of the side armour plates.
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5. Replacement 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 variator-gear-box; replacement if
necessary of the worn out details end bearings.

"9, Replacement of chain drive chain gears.

10. Selective replacement of scrapers bearing rollers and
: drag chain guides., .

. ' 11. Revision of the drag chain drives.
12. Revision of the forecing fan bearings.

General Qverhaul

1. Replacement of the cocler lining.

2, Complete replacement of grate bars, carrying grates,
side plates and armours.

3. Changing of the mobile frame transverse and
longitudinal beams.

4., Replacement of the eccentric and driving shafts, jour-
‘ nals, cennecting rods and all bearing brasses.

5. Replacement of rest rollers and quides thereof,

6. Replacement of shafts, bearings 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, puil drums,
bearing rodlers and drag chain guides.,




-7 -

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 MILLS
Maintenance
1. Partial replacement of the plate liners, ﬁartitions and

‘. 2.
3.

4.
5.

6.
Te
8.

9.
10,

11,

Mean

outlet grates.

Pightning of bolts of the liners, partitions and
outlet grates.

Inspection of *he charge end and replacement of the

discharge screen.
Tightning of the pinion bolts.

Opening of the intermediate shaft bearings; revision of
brasses and washing of the bearing casings.

Cnecking ¢f the pinion fit and toothing.
Connectors revision.

0il leakage elimination from gear-boxes, oil piping and
journal bearings.

Revision of filtersy coolers, oil pumps and cooling system.

Revision of the distribution plate, fan blades, centrifugal
separator shutters and gates.

Revision and repair of the plate and belt feeders.

Repair

1.

2.

Changing of the plate 'liners, partitions end outlet grates.

Replacement or repair of the charge and discharge devices.




3.

5.
6.

7.

9.

10.

11.

12.

Measurement of babbit layer in the journal dbearing
brasses, thir re-pouring or replacement, if necessary. !

Turning of the pinion by 180°, repouring of the
intermediate shaft brasses, replacement of cornectors.

Check ing of the mill axle as well as intermediate shaft
parallelity.

Revision of the main gear-box and changing of the
high-speed shaft-gear, replacement or re-pouring of
brasses., '

Repair of the gear-box o0il and cooling systems. Changing
of the o0il pump gears.

Changing of the distribution plate, centrifugal separator
fan blades.

Revision of gear-box, changing of bearings of the
separator vertical shaft.

Changing of the separator housing lining.

Repair of the plate and belt ficeders. Revision of the
&2ar-boxes and changing of the worn out details.

General Overhaul

® 1

2.

3.
4.

5
6.

Changing of the end plates.

Partial or complete cﬁanging of the mill shell and
discharge housing.

Charging of liners, partitions, outlet grates, charge
and discharge devices.

Changing of the pinion and intermediate shaft with
bearings.

Turning by 180° or replacement of the gear-rim.

Changing of the gear-box gears, shafts and bearings.



T. Changing of the o0il filter, cooler anrnd oil pump.

8. Changing of the journal bearing brasses.

8. 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 OVIRHEAD CRARE . ' !

Maintenance

1. Revision and change of the bridge and trolley wheels.

2., Checking of bearings, shaft necks, connectors, bucket
1ifting and closing drum.

3. Checking of the rail bdbracing.
4, Changing of ropes.
5. Revision of the rope wheel bearings.

6. Revision of the bucket articulation with rods. Bucket
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.

Mean Repair

"1; Change of the bridge and trolley wheels,

2. Partial change of rails; instrurental chack of the
crane rails,

3. Revision of all the gear-boxes, change of the high-speed
shaf t-gears.




5.
6.

1.
-
3.
4.

6.

1.
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Chenge of bridge travel mechanism and open gears.
Revision of the bridge transmission bearings.

Lathing of the brake pulley.

Repaif of the bucket. Change of the rope blocks
with axles.

General Overhaul

Change of drums with shafts,
Change of the brake pulleys.
Change of the gears, shafts and gear-box bearihgs.

Change of the transmission shafts of the bridge and
trolley travel mechanisnm.

Change of the bridge and trolley wheels.
Trolley replaccment.

Complete change of the rails.

HAMIiER CRUSHER WITH PLATE FEEDERS

Mainterance

1.

2,

3.

4.

Overmelting of the hammers, grate bars and crusher body
liners, '

Revision of the crucher shaft bearings.

Revision of the driving and drag chain gears, shaft necks
and feeder bearings.

Checking of the rails bracing .

5. Repait of the bin above the feeder and pipes.
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Mean Repair

1.
2.

3.
4.

5.

6.

T.

8.,
9.

Change of the hammers, grate bars, crusher body liners. !
Change of the shaft bearings.

Change of.the hammer holders.

Revision of the flywheel bracing.

Revision of the driving and drag chain gears.
Revision of the feeder drive gear-box; change of the
high-speed shaft and bearings.

Checking of the rails parallelity; partial change of .
the rails.

Partial change of the axles, planks, rollers and buckets.
Replacement of the bin section above the feeder and
pipes.

General Overhanl

1. Change of the gear-boxes.

2. Change of the grate plate and liners.

3. Change of the flywheels and pulleys.

4., Change of the shafts, gears and feeder drive bearings.
Connectors replaceaent.

5. Change of the rail~way line, 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.
ROPEVAY

Maintenance

1. Drive revision (gears, shafts, bearings, grooved
pulleys).

2, Revision of the rest (support) rollers.




3.
4.
5.
6.

T
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Revision of the drag devices.,
Revisioh of the pulley and carrying ropes.
Revision and small repair of waggons.

Hangers (rollers, bearings, axles) and waggon locks
revision.

Repair of the charging device.

- Mean Repzair

1.
2,
3.
4.
5.
6.

Te

Changing and repair of the drive details.

Waggon repair, changing of the locks and hangers.v
Changing of the rest rollers.

Changing of the support elements (some of them).
Replacement of the pull rope.

Checking and re-tightening of the carrying rope
line couplings.

Bracing and dressing of the waggon siding track.

General Overhaul

1.
2.
3.
4.
56

Vaggon changing.
Support chenzing,
Carrying rope changing.
Grooved pulley changing.
Drive changing.
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ALLOWABLE CLEARANCE EXPANSION BETWEEN THE SHAFT
AND A HUB
(for the cast iron 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 " 400 mn

7 mm n 500 mm

Allowable clearances in the unit - shaft-bearing)
(bearings with the babbLit pouring)

0.5 mm at the shaft diameter 50-~80 mm

0,8 mm " 80~120 mm
1,2 mm " 120-180 mm
1,6 mm " 180-260 mm
2,0 mm " 260-360 mm

The glar~box bearing brasses are to be babbitted at the

clearance expansion up to:

0,003 of the diameter at 200 rpm
0,002 " at 200~-1000 rpm

The driving shaft bearing brasses should bde 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 journal hearing brasses 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 ie necessary to

overmelt the butt ends,

Allowable clearances in the roller bearings.

2 times expansion of the initial clearance is allowable in

the main units and 3-4 times expansion - in the marginal amﬁg




slow-speed units,

In the bearing units with the high requirements, ¢ |

for example, in the metal cutting machine spindles, the

clearance expansion should not excecd 25 % of the .

initisl value,

The allowable tooth wearing on thickness as

per the pitch circle,

Type of the gear drive

Tear-andwear %

Open deives with the steel and
‘cast iron wheels including the

géars of the kiln and mills,

Gear Qheels of the gear-boxes and
other main drives running at thev
peripheral speed of 6§ m/sec, inclu-~
ding the wheels of the crane motion

mechanism,

Gear wheels of the crané lifting
mechanism as well as the drive

gear wheels running at the periﬁhe-
ral speed of 5~10 m/sec and gear
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 nsainting or resto-

ration,

30 %

20

15
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APPENDIX No. 3

NOMENCLATURE OF THE SPARE PARTS
OF THE MAIN TECHNOLOGICAL

EQUIFMENT




«. .. .
P
./ J
: .

2,6x34 m ¢

¢ - ROTARY KILN
' 3 .
- Description of the detzils, : . .. t. t__ Veight :
short characteristics thereof : Drw, Nos : Katrial :Qﬁ: sunit : total: Lifetime
. Gear rim 4030x330 &, m=30, 7070-1/1 atg 52.81 1 6500 6500
o Z=134
Gear rim spring with loops 7070-2/2 St 37 U 12 874
460x820x20
Joint pin 55x480 & . © 7070-2/4 St 4$0 L. 12 108
Geer pinion 690x360 ¢ w=30, .
Z=21 .7071=06/1 25Criio4 1 920 920 |
o
- . . &
- Gear pinion shaft 220x1490 g 7071-05/1 St60,11 1 318 318° '
Gear pinion shaft thrust 7071-20 compos ite 1 230 230
bearing cesing 340 F
(3580::260=440)
Gear pinion shaft roller .
bearing casing 340 ¢ T7071=10 CQm,oasl./g 1 200 200
Eandage 3365/2723 x 580/350 4 7075-1 St452 2
Rest roller 1000x450 & €932-23-I Stg 60,815 4 . 680V
th axis 330x1590 g and 0832-26-1/1St 50,11 4 3800
locking rings 0932-26/4 St 42.21 8 - 108



1 2 3 4 6

' Rest roller insert 300/340/450x 0932-27/2 gBzi4 8 400

x4C0 &

Rest rodler besring casing 0932-24 Gg22 8 4000

510x740x3C0 with a face cover 0932-25/1 Gg22 8 360

atnd packing rings 0932~-28/1 Gg22 8 60 .

Thrust roller 800-195 & 0932-32-I Stg603E 2 760

with axis 250x652 & 0532=34-I/4 3t50.11 2 360

Thrust rcller bad $38x510x5C0 03932-33=-I CGg22 2 660 ‘
Forging ring 1200x 2600/26804  7072-0  HI DIR 2 3786 N
with straps Pos.5
- Discharge end 1 4315

Discharge end sezment 70721 24 '

Sirter zone forging ring 7072-0 HI DIN 3 8772

1900xg2600/2644 =22 Pos. 10 17155

Forging ring = 30 7072-0 HI DI 2 5508

13COxg2500/2660 Pos.3 17 55



C OOLER '

Eccentric shaft

Driving chain gear Z=11,
t=63,.5

Driven chain gear Z=38,
t-53.5

Busheroller chain t=63,6

Connecting rod two-part
buching from the eccent-
ric side

Connecting rod doss from
the driving shaft side

Bccentric shaft bearing
two=part bushing ¢ 125
DIN 506 :

.Priven shaft

Roller boss
Rest roller LRI

ﬁofler'guidesps 2
Sealing frame

Driving shaft sealing

pressure plate

Journal sealing pressure
plate

. FULLBR COOLER

St 50,11

DIN 8180

K0.000-28,
02.04A

KO.000-28.02,06.
A/l

KO. «)0-29 .01 .01

'B/1

KO.°°°-33 901004
C/1

K0.000-33,02.02C

K0.000-34,10,02

B/1

K0,000-34,18,03

B/1

¥0,000-34,19,02
B/1

St 50,11
Kokel
casting
Mn casting

Gel2,91

st0021

St.00,21

-

455

80

12,5

13,5

207

42

15,58
16

13
13

455

80

25

15

27

207

168

62
64

24

24

'
x
o]

¢



Sealing spring 2.5xS50

Rest rollér journal
Grate plate support LT48

Grate plate suppbrt uTS

Wedge end grate plate,left
PG2214KL

Wedge end grate plate,
right PG 2214KR

Wedse grate plate PG 2214KM

Wedzge end grate plate,left
PG GIL

Wadze end grate plate,
right FPGSKR

wWedge grate plate
PGEXNM

Flat end¢ grate plate, left
PG6 FL '
Flat end grate plate,
right PG6FR

Flat grate plate PG6FRd

Top wear plate BS1

Top wear plate BS2

Top wear plate BSJ3

Wear plate, left KGSKL
Wear plate, right KGSNR

KO. 000-3 “o 17.02A

K0.000-35,11,11D2

K0.000~35,11,12D2

32/1965

3171965

30/1965

33/1968

K0.000-35,02.10C2

KO.$09=35.07,15C

Spring 12
steel
st 50.11 2
Stg Cr=Ni
Mo -9
stg 14
G22/14
Heat 7
resSe
steel
" 7
" 14
Steecl
G6 15
" 15
" 30
" 1
" 1
" 2
Hoat 2
res,
stesl
G22/14
" 6
" 12
8
8

0,02 0,34
a2 84
85 765
64 896
16 113
16 112
16 224
16 240
16 240
16 480
14 14
14 14
14 28
11 22
13 78
14 168
25 184
23 184
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Top =side casting, left OLS

Top=side casting,right ORS
To=side casting, lest NSL
Top=side casting, right NSR
Square tile hanger HH-6f1
Sidew-casting, left GEIL.
Side=casting, right GENR

Bolts for grate support

with rectangular head

2 - nuts M20x100

1 - washer M20x340
M20x430

with countersunk head

M16x90
I=Bolts for 3rate platea
2-nuts, m16x220

2=washers
lespring

T-Bolts for wear platces
l=nut M16x85S
l=washer M15x220

Syuare head bolts for
side=castings

1=nut M20x60
2-washers M20x90

- 3 =

K0.000-35,05.,12D1

"
"

"

K0.000-35,04.07B1

K0.000=35,06,10D6

Heat
res,
steel
GG

& b b WO R

50

53

103

35
a3

§0

‘110

110
75
75
22

130

130

0.25
0.76

0.4
0.5

110

110
150
150

88
520
520

30
8,32

14,84

82,4

8.75
16.72

20




- " DRAG _CHAIR SK 15

Driving shaft
Driving chain gear
Drag drum with axle
_ Support roller with axle
- Low guide S15
Scraper
Connecting pin

Driving chain gear C=11,
t=83.5

Driven chain Z=21;t«63.5
- Hub=roller chain t=63.§

DRAG CRAIN SK 30

Driving shaft

Oriven chain gear

T Drag drum with axle
Suvpport roller with axle
Low guicde SN 30

Scraper

Driving chain gear Z=13,
t=63.5

Driven chaian gear Z=38;
t=63.3

Hub~=roller chain t=63.5;
L=e3429 mm

o,
K15S5K=91,0184
K155K=91,04,01D3
K155K~92,01.01B1
K138K-93,01,01C1
K158Ke94,02,01A
R15SK-95.01,01C1
x1ssx-95.61.01C1

X0.000-11,10,07C2
DIN 8180

DIN 8180

St50,11
Stg

St

St

St

Stg

St
St
St

P Y T

11
155
188

- e

31

32 32
50 50
100 100
25 100
7 77

3 465
0.4 62
13 13

45 45

!
O
o

!



®  RAW MI

1L 2,68)7nd

Description of the details,
snort characteristics thereof

‘Nos drw.

. [3 - "1' H
. Waterial :Aﬁg i ielght ‘Lifetime .

unit : totalg

1 2 3 4 5 5 7
¥3ill body with flanges T7065-6.4 HI 1 8800
7065-15.,2 St42.11 2 1120
Cutlet end with jouranal TO55-1 Stg45.3 1 4560
Inlet erd with journal 7065-2 Stgd45.3 1 3880
Gear rim 4032x470 #; m=24;
Z=164 7065-4/1 Stg 52 1 5100
Gear piniomn 552x370 g3 m=24; S . '
2=21 7065-5.2 1.25Crio4 1 470 ) . N
. . ) |
Gear pinion shaft 240x3500 ¢ 7065=5.1 St 60,11 1 1020
Gear pinion shaft bearing bress . :
lower 200x350 g£ - 70214.1 compoc/fe 3 49
Gear pinion shaft bearing bress .
upper 200x350 . T021=3.1 cornposie 3 58
Brass of journal 950x380 g 7016-102,1 " 2.
Cherge pipe 990x731 & 7081-1C0 " 1 . 392
Discharge device 7035-100 " i1 s
7035-300 . 1



® P ®

1 2 3 4 5 5
Inlet end extermal linmer ' 7065-3.1 12in 14 53,5 819
Inlet end interazl liner 7055-3.2 12%n 14 44 616
Externzal liner plate fixing
belt W30x2x125 - 7C65-16.5 D5 1 28 20,2
Internal lincer plete fixing ‘
bolt L30x2x140 7065-16.5 D5 . 14 11,2
Internel lirer plate fixing , -
belt W30x2xi35 7065-16,5 D5 14 12,5

First chamber liner plate 305x494x... _
50 7065-3/1-1 12¥n

First chamber sosll liner
plate 305x244%...50 7065-9/1-2 12n

Fixing bolt of 1st 2nd 2nd
chenbers liner plates M30x
2x120 . T7065-16.5 D5

Fixing bolt -of the liner plates
abutting to wmanholes i30x2x
140 7065-16.5 D5

Second chamber liner plate
305x494x..50 7065-10/1-1 124n

Second chaater small liner
plate 305x244x...50 7065-10/1=2 124n

91 56,7 5159 .

26 28,35 737
552 386,4

20 . 16
169 42 7138

26 21 546

- CH -



o "’ e
1 2 3 4 5 7

Partition slotted sector 7065-6.1 12¥n 16 90,67 1450
PARTITION solid sector 7065~6.2 12kn 16 80,52 1288
Partition double sexi~-ring
730x180 g 7665-T.1 G352 2 g2 184
Partition sexi-ring 730x60 g 7065~T7.2 G352 2 45 =)
Lining for the partitiom ©C65-9.1 St 37 16 468

7C55-9.2 St 37 48 28,32 ,
Slotted scctor fixing bolt to h 4
the body o . ’ "t
Fixing bolt for the sectors
¥24x1,5x185 - 7065-16,5 D15 48 32,4
Fixing bolt for the sexi-rings ,
1E24x1,52115 7085-16,5 D5 8 35
Discharge grate external sector 7065-8.1 - 12¥m 14 66 918
Discharge grate internal sector 7€65-8.% 12in 14 54 756
External sector fixing bolt 7065-16.5 D5 28 27,2
M30x2x170



1 2 3 4 6
Internal sector fixing bolt
1130x2x240 . 7065-16.5 D5 14 19
Irnternzl sector fixing bolt
14 25

M30x2x315 . 7065-16.5 D5

- g6 -
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Charge device

cEuENT uIl2,4xsamyd
Description of the details, :. 2 L Ano-. 3. Velgat
: Nos drw. Yaterial [~ e—m——eFeee- Lifetime

o . nf . - - .

characteristics thersof : : unt ‘unit:total’
1 2 4 5 6 7
¥ill bogdy 7015-103A composite 1 10643 .22
Inlet end with journal 7015=101.2 GS=45.3 1 3370
Outlet end with journal 7015-101.1 GS=45.3 1 3650
Gear rim O 3338x450 .; w=24;
2=160 7015 104 GS~52 1 4880 ‘
Gear pinion5352x370 Csm=243 L _ - i
=21 . T015-105.2 25Criiod 1 470 i
Gear pinion shaft5240x4300 & 7015-105.1 St60 1 1295 ° ,
Gear piricn shaft bearing
brasg lower©200x350 7021=-4.1 composite 3 49
Gear pinion shaft bearing
brass upperodC0x3s50 7021=3.1 " 3 58
Journal bearing dbrasw . 7016=-102.1 ¢ 2
950380
Gear pinion shaft bearing casing " 3 642,6
7021



M 30x2x105

532

266

1 2 3 4 6
Discnarge davice composite 1
[Inlet end external liner Pos. 17 ‘
plate 7015-108.1 12 ¥Un 12 53 635
Inlet end internel liner 7015-103.1 12 Un 12 41 492
plate Pos. 18
External liner plate. 7015-112.6 St 37 24 18
fixing bolt 30x2x130 :
Internzl liner fixing : '
bolt W 30x2x140 7015-112.6 .St 37 12 9,6 O
) ' ]
Internal liner fixing . !
“bolt M 30x2x150 7015-112.6 St 37 12 {0,2
First chonber liner plate
"303x494%...50 : 7015-110A2 12 Un - 84 60 5040
First chanber small liner 7015-110A1 12 NMn 24 30 720
plate 308x244x...50
Second chauber liner plate 7015-11142 12 4an 168 45 7560
308x494x...50
Second chamber small liner 7015~111A1 12 Mn 24 22 528
plate 303):2441...50
Liner plate fixing bolt of : -
the 1st and 2nd chambers 7015-112.6 St 37



1 2 3 4 5 6
Fixing bolts of the liner T7015=112.6 St 37 20 12
plates abutting to the '
mannoles M 30 ¥4 ¥{30
Partition slotted sector 7015=-106.2 12 Mn 16 82 982
Partition solid sector - 7015-i8.1 12MUn.. --16 T2 862
Partition double semi-ring 7015-107.1 GS-52 2 .87 . 174
g 700x130 ) .
Partition semi-ring '
g T00x60 . 7015-107.2 GS=52 2 43 86 8
' 1
Slotted sector fixing bolt :
to the body ¥24x1,5x165 7015-112.6 St 37 32 20,8’
Pixing bolt.of tue sectors :
M 24x1,5x185 7015=-112.6 St 37 . 48 36
Fixing bolt of the semi- :
rings 24x1,5x115 7015=112.6 - St 37 8 3,6
Discharge drate external 7015=-109.1 12 Un 12 60 720
sector Pos. 15 :
Discharge grate intermal  7015-109.1 12 ¥n 12 50 © 600
sector Pos. 20 :
* External sector fixing
bolt ¥ 30x2x175 7015-112,6 St 37 24 24



1 2 3 4 5 6 7

Internal sector fixing ' .
bold LI30x2x235 . 7015=-112.6 St 37 12 16,2

Internal sector fixing
bolt M 30x2x295 7015-112.6 St 37 12 - 20,4

!
O
O

!
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Driving shaft
Bevel driving gear

zl;x!':‘.g\?exlln ’bleovel rim

Z=54; m=10

Driven wheel doss
Driven shaft

Driven shaft upper nut
Driven shaft low nut
Scattering plate boes
Scattering plate

Selective ventiiator
disc

Selective ventilator
blade

Circulating ventilator .
disc

Circulating ventilator
blade

Circulating ventilator
small dlade

Cylindricsal ueér plate
Taper wear plate

Wear plate bracing bolt
M12x35

Wear plate bracing bolt
M12x30

Nut M12
Control valve plate

.CBNTRIFUGM. _SEPARATOR (No. - 3)

3551695-2
3551673-2

3551673
3551673-3
3551695~-1

'3551695-10

3551838~-1
2551677-2
3551679-17

3552401~1
3551680-3t
3551679-18
35;1680-1

3551680=2
35516978
3551700~6
Lis 60

Lis 18
3552 341-1

'Y

s ks e

48

1

6

6
1
h

168

152
St38.13 320

15

0,046

0.04
0.016

7.7238

6.56
5.12

= 00L




ELLEVATOR B=630

Driving shaft $130x1300
Halfl of driving block

$ S00/130

Distance bush $200/130x160

Connecting pin $20x510
with rings $4a0/20x20

KNut M20

Spiint pin
Spline 32x18x240
Spline £28x16¢125
Drag block axle $100x1046
Drag block

$SCG/1C0O

Distance hush 4170/100x

160

Spline 28x16x240
Bucket 630
7=linked chain AC 26

Clamp 105

locking plate 1:x48x155

Nut M24

A156/1

A 155

A 156/2

A 156/3
”n

DIN 934
DIN

HIN G885
DIN 6886
A 161/1

A 3161/3
DIN 6883
A 154
DIN Y64
DIN 745

St 50

Stz 42

GG18

St 42
"

St3Id,13
$t.00
Sté0,11

st 50
Stg 42

GG 18
St 60
S5t.CO

1

4
1

12
24

24
24

1
2
59

St.35.,13k 118

§t.00
S$t.38,13

118
118
236

135 1386
132 528
23 23
1.53 18.4
0,02 4.8
68 68
132 6528
20 20

42,9 2531,1
18 2124
4,8 566.4
0.12 14,16
0.097 22.9

1
-5
(o
=

I



EL-VATOR Bx3500 (h‘ua-?el._l.

Driving shaft $120x1335 A 139/13
Priving block half g800/120 A140}1
Distance bush ¢$200/120x1135 A139/2

Connecting pin ¢20x510 A139/3
with »rings $40/20x20 A139/3
Nut M20 DIN 934
Splint pin ¢g4x40 DIN 94
- Spline 32x18x200 DIN 6885
******* Spline 25x14xi20 DIN 6886
Spline
Draz blocks axle ¢g100x
916 & 143/1
Drag block half @gE0CE1CO A 140
Distance bush $170/100x
115 A 143/3
. Spline 28/16x200 DIN 6885
B Bucket 500 A 149
for elevator H=19,3
" H=15,65
. " %7=linked"chain AC23 DIN 764
for elevator l=19,3
"o H=15.65
 Clamp 91 DIN 745
for elevator H=19,3
" H=15,65

_ Locking plate 1x4i8x140
for clevator i(i=19,3

" H=15,.65
Nut M24
for elevator H=19,3
" R=13,65

st 50
GG22

St4?2
St42

St38,13
$t37,12
St60,11
$t60,11

St60,11

$t50,11
GG22

§t60,11
St.00

St35.13K

St,00

86
54

132
108

132
108

132
108

264
216

113
90
18

1,25
0.15

0.064
0.044
0.6
0.3

57
S0

13,5
C.6
23,85

12,1

113
360
18

15
3.6

1,54
0.1
1,2
C.3

57
360

13.5
1,2

1§74,1
1287,9

1597,2
1306,8

481. 8

394.2

13.53
11,88

25.6
20,95

- 2oL =



ELEVATOR B=400 : ‘

Driving shaft

Driving block half ¢ 710
Distance bush

Connecting pin ¢ 20x440 A 107/4

with rings $40/20x20 A 107/5
Nut M 20 DIN 934
Spiine
Spline

Drag blocks axle ¢ 80x688 A 107/1°

DPrag block half ¢ 710/80 A 104
Distance bush ¢1£0/20x70 A 107/3

Spline 22x14x180 DIN 6885
Bearing casing 175x210x

$125 A 107/2
Labyrinth $130/70x43 A 107/6
Bucket <00 DIN 15234. A 106
7=-linked chain AC 20 DIN 764
(.lamp 80 ) DIN 7451555
Locking plate

1x45x125

Rut M20

GG22

"

St42,12
$t.42.12

St38,13
§t50,11
St60,.12
€t 50,11
GG22

St50.11

GG22

St,00

§t.00

160
160

160
320

66,25 265

1.03 12

27 ‘27
66,25 265
5.7 5.7
0,475 0,95
7 14
2,3 2.2
16,3 1304
9,2 1472
2,3 368

- ¢0L -



ELEVATOR EB=315

(Nos, = 4 el.}

Driving shaft ¢ 85x875

Driving wheel half $630/85

Distance bush $140/85x40

Connecting pin $20x370
with riags $40/20x20

Nut M 20

Spline 22x14x160

Spline 20x12x1035

Dray blocks axle ¢70x3593
Drag block half $630/70
Pistance bush ¢ 130/70x40

Spline 20x12x160

Bearing casing
1602200x$4110

Labyrinth ¢118/60x43

for elevator

”

'9-linked chain AC

for elevator
"

Clamp 63

for eievator

L J
"

‘Bucket 315 DIX 13234

H=17
H=21,5
H=22,85
H=22,85
i6

H=17
H=21.5
R=22,85
H=22,85

H=17

H=21.5

127/1
122
127/2

127/3
127/ 4

DIN 934
DIN 6883
DIN 6885
A 121/1

A 122

A 121/3
DIX 68385

> b > >

A 121/2
A 121/6
A 136

DIN 764

DIN 7454555

St50,11
GG22
GG22

St42.12
Sta2,.12

St38,413
5t50.11
§t60.11
St50,11
GG22
GG22

" StG0.11

GG22

”

St.,00

[t

g0
82
90
8o

124
164
1380
180

124
164
180

39
65

0.15

18.2
55

11.92

- #0L -

4

739,04
977.44

1072,8
1072.8

644,8
852,8
936.0
936,0

148,8

196,8
216,0




for elevator H=22,85
Locking plate 1x35x1C0
for elevator H=17

" H=21,§
" H=22,85
" H=22,85

Nut M 16

for eleovator H=17

hd }1'2105
el H=22,85
n 3522085

st 60

180

124
164
180
180

248
328
360
360

216.0

- 6oL -



GRAB CRANE,

Bridee travel mechanism

Driving wheel § 5C0 with

end face caps 2217,25=2
5QN
Eriven wheel with end
face caps 2217,25-2 :
Lheel axle ¢70x325 ~ 3=4%820

Driving wheel rim 28,001-00.3 St52,81

m=10, Z=30
@éarwpinion m=10,Z=19 4-45368 C 45

Transmission shaft
end secticon

Transnission shaft sec~
tion ¢ 50x

Transmission shaft sec-
tion g 50x

Tranemission shaft
section ¢ 50x

Transmission shaft coup-

Trarsmission shaft
bearing casiny with cap Z2217,31-1

Gear-box gear pinion

m=5, Z=17 3-44757 C €0

Gear~box driving gear
axle

Gear-box driven wheel
m=5, Z=36 3-44758 C 45

Gear-box driven wheel
axle

Brske pulley
Jemie-coupling
Coupling pin

~i _ ;

5t x 20 m

A B Rk R

320,3

225,18

38.4

31.6

71,76

200,76

= 90t =



Trolley travel mechanism

Trolley wheel

Trolley driving wheel shaft

Trolley wheel axle

Trolley whael bearing axle

box with caps

Trolley transmission section

¢ 55x305

Troiley transmission

- eection ¢ 55x705

Trolley transmission
coutling o 55

1 stage driving shaft-
pinion m=2, Z=34

1 stage driven wheel

m=2, Z=38

II stage driving shaft-
pinion m=3, Z=34

I stage driven wheel
n=3, Z=S0
IIYI stage driving
sgaftepinion m=5,
4=23

*

J1I stage driven wheel
n=5, Z=246

III stage drivean wheel
shaft

Brake pulley
Semiwcoupling driving
Driving coupling pin

L345-75=3

2345=-77=3

2345-04~-2

2345=31=3

Z2345-32-3

2345-=33=3

. Z345-34-3

2345-35~3

Z345-36-3

VMS1356

$t60.11

St70,11

St60,.11

$t70,11

(]

h kB e

10,5

15

10,5

15

69

= 4oL =




. . ‘

. Lifting and closing mechanism

Drum ¢ <00 B
Drum ¢ 4CO A
- Drum toothed clutch

Bearing casing with end face

cap
1 stage driving shaftegear Z345-07-3z+
m=4, Z=24 3=44537
1 stage <driven wheesl
= =g, Z2=72 Z 345=09~3
II stage driving shaft-
gear m=5, Z=19 2345-06-2
II stsge driven wheel
m=6, Z=58 Z345-08«~3
III stage driving
shaft-gear m=8,%Z=15 Z2341-105-2
III staze driven wheel .
oo m=8, Z=30 Z2341=108-3
III stage drivea ‘wheel A
shaft

Brake pulley
Driving semi-coupling

Coupling pin

B} ‘Hydropushsr MD6-315 SSW
Diffeorential , 1393
oo : SSW
_ Chain gear t=9,525,Z=8 3-45550
Chain gear t=9,525,Z=40 3-45549
) Chain gear t=9,525,Z=40 = J3-453548

Chain 1x9.525x3.2x8

VMS135

St60,11

V#3135

St70.11

VCMO150

VMS135

32 64
36 36

0.16 0,32
2.15 2.15
0.73 G.73
1.8m 0,39

0.39

!
-
Q
(62}

1



3

G RAB1,75 m

Wire rope wheel ¢ 400

Red axle bracing to the
bucket

Rcd axle dracing to the
bucket traverse

Traverse block axle
Bucket head block axle

Closing rope bracing

thimble T

Bucket parts axle
bracing to head

Tothed sector
Lifting rope rocker jaw

Rocker bracing axle to
travecsse

Lifting rope bracing axle
to rocker .

Wiix rope guide

- 60L -



CRYUSHER 2DD-80

Shaft ¢ 580x2385

Hammer holder 1160x450x120
Hammer 235x260x385,5
Flywheel ¢1650x400
Shearing pin ¢30x83

Bearing cuasing
770x330x515

Bearing casing
510x240x323
Grate bar . 100x350

Arnour plate
430x200x175

Armour pilate
<30x150x340

Armour plate of
the manrhole 375x120x30

7004,301.2
7004,303.4
7004,302,.2

7C04.316.5
7004,.300,8

7C04,300.9
7C04,201,.2

7004, 57,2
7004.458,2

‘7004, 459, 2

St 60,11
55t52,81
St KHS
Gels,S51
St42,11

composite

composite
Stiglin

gSti2inCr
g£Sri2MnCr

gSr12MnCr

730

225
76.6

2700
0.6

1460
2700
920
5400
2.4

426

130
1139

112

210

88

- 0oLt =
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OBLIGATORY STCCK COF THE COHSWIABLE AND

1 0'“" VO LT eV AT Ty Ay r A S ORI R
LSS L ANSVU LA i i adkD 2y Jad  iciohadedd

ToCii OLCGICAL LoULil ol

endix 4

Nos. Description of Appr. HNos of Nos of .
- p . Unit of life  details obligat.  Remarks
units & details . . )
neasur. time per unit stock det.
1 2 3 4 2 6 7
ROTARY KILN
1. Pinion shaft rolling
bearings res 2 2
.2. Rest rollers " 4 1
3. Rest roller inserts " 8 2
4. Thrust roller rolling
bearings set 2 1
5e Sinter zone ring run m 4
6. Discharge end segnents set 12 months 1 1
KILN MAIN DRIVE GEAR-BOX
7. Driving shaft-gear pes 1 1-
8., Driving shaft-gear
. rollir.g bearings set 1 1
FULLER COOLER
1 E¢centric shaft bea-
* rgng Jrasses & pair 2 2
2, Connecting rod pes 2 1
3. Driving shaft pes 1. 1
4, Rest rollers " 4 2
5. Connecting rod bushing
from the driving shaft
side " 2 2



1 2 3 4 5 6 1
Roller bushing fes 6 months 4 4
T Rest roller journal " 2 2
8., Pirst chamber grate
bars . set 3 months 1 1
9. 2 nd chamber grate
tars " "1 0.5
10, 1st chamber grate
plate supports " 6 months 1 T
@ 1. Top wear plate BS-1 " "
12. Top wear plate BS-2 " "
13. Top wear plate BS-3 " 12 months 12
COOLER DRIVE GEAR-BOX
14, High-speed shaft-gear
15. High-speed shaft
rolling bearings set 1 1
DRAG CHAIN SK-15
16, Scraper set 1 0.25
. 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 pes 1 1
4, High-speed shaft gear-
box bearings set, 1 1
RAW MILL & CEMENT MILD
1. Inlet plate liners set 10 m cement lifetime ic
er nill 1 given for
p cement wrill
aill only




L3

1 2 3 4 6 7
2. 1st chamber plate ,
liners set 8 m 1 ifetime -
or_cemen't
will only
. 2nd chamber plate
3 liners P . " 18 n 1 "
4. Partition
' a) solid dector " 8 1 1 "
b) slotted sector " 15 1 1 "
5. Journal bearing brasses pcs 4 1 lifedime
for both .
Pinion " 2 "
T. Pinion bearing brass pair 6 2 "
8. Discharge screen set 48 m 2 "
Mill drive
9, Gear-box driving shaft-
. gear : pes 1 1 onc per
each nill
10. Shaft~gear bearing ) '
brasses pair 4 2 foE both
_ mills
M. Priven shaltopoerbox 4 2 "
12, Toothed clutch pcs "
HAMIAER  CRUSHER
1. Shaft pes 2 1
2, Hamamers set 48 m } 1
3. Hawpmer holders " " 1 0.5
4, Pire bars " 1 1
5. Liners " 1 1 '
6. Shaft rolling begrings pcs 4 2 one of
each gsize




-l

2
I

Lo

GRAB OVERNEAD CRANE

Bridge driving and
driven wheels set

Trolley driving &

driven wheels - "
Bridge transmission "
Rope wheel "

Bridge travel mechaniem
FECar-v0x

Pinion pcs
Einion shaft rolling "
earings

Trolley travel mechanism
gear-box

Driving shaft-gear "
Driving shaft-gear

rolling bearings "
Lifting&elesing mecha-
nism gear—-box

Driving shaft-gear "
1st stage gear-wheel "
Driving shaft-gear
rolling bearings "
Second shaft rolling
bearings "
Third shaft rolling
bearings "
ROPEAY

Line couplings set
End couplings "

Divert, line and turn
shoes

Rest rollers
Waggon locks
Waggon hangers
VWaggon running rollers "

%

two of cuc!

- N

& & &+ ON

the ropev;

et b = b



- 115 -

LIST OF FAULTS

APPTRDIX Yo. 5
EE I AP L T

determining the necessity of repairs of the details
and unfitness thereof (by means of measurement and
out inspection)

Details

¢

I_.8

to be eliminated

determ. unfitness of detail-

2

3

SHA%if AND AZLES

2.

3.

4.
5.

6.
7.

HUBS 1o

2.

Residual destortion
due to bending

Separate scratches
and the similar on
working faces

Longitudinal cracks
with the length
being not more than
10 ¢ of the length
and depth being not
wmore than 10 % of
the marginal shaft
diameter.

Ovality and taper o
necks exceed 0,0002
of the diazmeter.

S

.4.

bif

Tear-and-wear of key-

grooves being not m
than 15 %.

Hollow chamfers dam

Damage of different
threads.

Centre holes damage
0il groove damage.

Slight ¢ccratches on
working faces,

ore

age.

1.

2.

Cracks

Residual destortions
due to twisting

Tear-and-wear of working
surfaces exceeds 5 % of
the normal diameter at
the iwpact load and 10 &
at the norpal one.

Tear-and-wear of -
8lit, faces.

Through cracks and
shears.,

Clearance expansion bet-
ween the shaft and hud
due to abnormal tear-
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3

SLIDE BEARINGS

QQ.FH WHEELS
uncluding
’ GEARS

———asa——

KEY JOINTS

WHEELS AND DRUMS

FOR_ROPES

1.

2.

3.

1.

2,

1.

2,
3.

4.

1.

Vhite metal pouring
demage (cracks, scrat-
ches, overflow, untight
adjustment).

Abnérmal tear-and-wear
of the white metal pou-
ring

Lack of lateral clearan-
CCSe

Cracks in the rim, spokes
and spider of marginal
drives.

Break of not more than
2 teeth in turn (in the
marginal drives).

Break of 2-3 teeth in the
main drives (50 % of the
length).

Clearance between the spi
der and shaft exceeds the
tolerance for the slide

.fitf

Spline loose fit.

Availability of linings
under the spline.

and-wear.

1. Cracks in bronz2 and
cast iron brasses.

2. Abnormal tear-and-vear
of bronze and cast iren
brasses (upper clearan-
ces).

1.Cracks in the rim, spo-

kes and spider of main
drives (including hoi-
sting mechanisas).

2. Preak of two and more
tceth (along more %hzn
50 % of the lengin).in
the main drives.

3. Abnormal tecar-and-wear
of the teeth thickness.

Keygroove width expansion

exceeds 15 %.

More than 2 mm expansion
of the keygroove width
against the normal one,

Spider fitting orifice.
expansion,

00/03

1. Cracks in cast iron
details.

2. Through cracks in me-
tal detail rims or
spiders.




2 H

Py
2

BRAKE BELTS AND
SHOES

SUPTORT WUEELS OF
HOISTING 3 sCHATIE!

LOADING AND WELDED

CHAIRS

PLATE LINK CHAINS

3.

4.

1.

2.

3.

5

1.

2.
3.

4.
5e

1,

2.

1.

Groove surface tear-and- 3.
wear exceeds 3 mm.

Thread holes damage. 4.

Tear-and-wezr of frirtio- 1.
pal linings exceeds 30%

Pear-and-wear of rivet 2.
heads (being subnerged

less than 255 of the initi-
al thickness of linings).

Clearances in fixing of
frictional lining to the
belt and shoes.

Loscning of support loops
fixing to the belt.

Oiled frictional linings.

Flats on the wheels rol- 1.
ling faces.

Thread holes damage. 2
Irregular wear of the

rim rolling faces (more

than 15 % of the initial 3.

thickness).
Non~-through cracks.

¥ore than 0,005 D difference
between the driving wheels
diameters.

Cracks ia the joints of 1.
links. '

Notches and craters in the
joints of links.

Partial damage of plates 1.
and rollers.

v

Tear-and-wear of slits,
spider orifice expan-
sion. '
Tear-and-wear of the
drum wall exceeds 0,1
of the initial thick-
ness.

Cracks

Sharp overbending and
tears.

Tear-and-wear of the
bead thickness exceedos
50%.

Rim tear-and-swicar
exceeds 40% on thick-
ness,

Through cracks

30 % wearing of the
rod initial diameter.

Cracks in plates.




3

CHAIN GEARS

GEAR~BOX CAST

IRON CASILGS

ROTARY KILNK
FORGING RINGS

ROTARY KILN
BARDAGES

REST ROLLZRS

-

1. Teeth wear on thiciness does
nor exceed 15%.

2. Cracks in the disc or spokes
(spokes quantity being not
more than 25%).

1.Thread holes damage.

2. Through 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. Cracks.

3. Working face expansion or
taper wear,

1, Roller taper wearing exceeds

10 wm on the diameter.

2.

3.

1.

1e

2,

3.

1,

2,

3.

Te

Tear-and-wear of roller
necks and holes in plate
cheeks; total wear exceo-
ding 20% of the normal
diameter. |

Broken teeth.

S1ip tear-and wear. Expol
gion of the fit holes.

Cracks in the rim or
spider.

Cracks in the fil places
of bearings.

Metal tear-and-wear
exceeds 40%.

Gtructural changes of
retal being resulted in
eracks appcarcnce and

metal inweldability.

20-25% deformation of
the surface.

Box bandage rolling facc
wear is 50% of the rim
thickness.

Cracks which can not be
eliminated by means of
welding.

Progressing expansion
of working face.

Roller rim wear exceeds
50 % on thickness.,




MILL CASIKG

MILL ENDS

i 1! LIKERS

PARTITICHS AND
PLATE GRAZUS OF
THE 1IILLS

BLADE VHEELS OF
THE FALRS AWD CGAS

EYHAUST BLOVERS

2.

3.

1.

Scratches on the roller axis
necks.

Loosening of the roller fit
on the axis.

Local damages such as cracks,
deformation and wearing.

Cracks, taper wear and
scratches on journals.

30% wear on thickness is
restored by means of
overmelting.

Holes expansion.

Vibration

2.

1.

1.

1a

Te

Cracks along the rin,
spider or roller axis.

Valls wear exceeds 309
on thickness.

v2ll wearing oxceeds
30% on thickness.

Yearing on thickness
exceeds T70%.

Viearing on thickness

exceeds 50%.

Vear of bladeuy exceeds
T0% on thickness.
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INTER OFFICE MEMORANDUM

Addis Ababa TR Tthy 4y T2

. - s 7
M 77 Y
From : -Chiefof..aboratory{é{/}f; cle.

To: . Ahehe Plant Fanager

Subject : . 83 m}:llng ................................

Sampling of materials is as important as tho tost itself,
The results of the test will have no significance if the
sanpling is not done properlys. Every possible prcoautions
should be taken 1o make sure that the sample contains both
the chemical and phyeical characterstics of the material

it reprecenis.

Sanpling of rav materials to determine their suitadblity

for uso in the cement plant is done 2t the site of the
guarrye Soveral samples ave taken at several locations

and 211 poosibvle depthks for the whole area of ths deposit,
Sampling o+ raw mzterials for the purpose of quality control
in the procsss of production ie done at the feeder, truck
or heape A bit of the material is taken from several points

on the heap, feeder or trucke

Sanpling of raw mistiure and cement aras dono according to
chart below. Sce saumpling locations indicated (1-9) in tha
flow diagram of tha coement productian process.

Sampling of clinker for liter weight = the clinker retained
on any a;propriate sieve n-uld be used for this purpose i.e.
particles of clinker with certain sizes are used for liter
,weight deternination.

“Sampling c? clinker for physical and chemicel teats is done
in such a way that it includes all sizes of clinker produced.
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Froguency oi

Site of

turrosoe of

dzily for a vieek

" fr

'
mple s .. i
Sang sanpling sanpling E Sabpliing
r
Clay Cnce & day facdor or hoap % noisture
nowo. each truck " "
once a day from heap and conplete clhemical
for a noath fer truck enislycis
Lirentons onco a day fecdor , % moiBtura, % CaCo
" owow hoep endfor xuck " " y 5 CaCoy
" . L L complete cremical
for, month annlyois
Cypaun !'Thrce tines a day | feecder & S.ﬂ?i
for 4 week i W crenical anulysis
Mohth‘ﬁ T T
‘ every hour daily ! w | kilogram gynoum consuinid
i ! por Linute
!
Purmice onco a day i each truck tolsture

-
NN

CaCo, ard counlete
chericll aralysis

Naw mixture

i

every Lalf hour

every hour

LU "

on thoe way to

hereosenization Silo

on the way to
houogenization silo
TO“ enAd h

JARNER41¢ 0 °C

tic
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o silo
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ozloric value and
spacific gravity

8

Frequaency of Site of Purpose of
Sazple sanriing sanupling s.mpling
Clinker every half kour end of tuller cooler liter weight
every half bhour non " " conplets chemiczal analysis
daily ' .
every half hour g " " " " physical testis
monthly
Coment overy hour on the way to storage finenees
Bilo
every hour for cachi on tke way to storage
shift (three tiiec | ®ilo ) So3
a day)
‘ every hour daily on the way to siorage | complate chemical analysis
for a week silo :
every hour daily on tho way to storage | physicsl tests
for z veek silo
every hour daily acked cerent rhyusical tests
for a woek
Fucl oil on arriving et from each truck % suliur %, water gross
the plant sito or railwvay wagon czloriu value and cpeciflic
gravity
26 required going to kiln % sulfur %, vater groes
: caloric value and
speeilic gravity
as reguired dsrot % suliur %, vater gross

-

four tines a day
at an interval of
2 - 3 hours
as required

as required

feed end cof
kiln

cyclones
exrit cleetrofiltar

€0, €O, O,
€0,y €O, O,

h  maew reheelocic A Mico(: el (:
PR R BTSRRI § :t.mi’.[ (s GWc.u-l@u»&
Cad acley o Te bl Syeoprom—tands

cc. Gentosh Unido Expert

e
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Technological Chart No. 1.

RAY MATERIAL QUARRY

R S

Ho.

Description and
type of the cquarry

- >
agsregote

Faterlal
to be
cuarricd

T Y " KRR 3
18 Simeg of the
iy te et nele 8
rateyial particles,
1'*.‘.‘.‘1
Rt v

In the
guorry
face

Afcer the
cuarry

. S
aoorenaie

IEnerpgy Consumpe=
tion for
cuarrying

I{uv‘-'l"o H. /T

Transport

treating
agrresate

means to the

2

A

v

7

zeavatoy Duro
Dzltovic type, 3
Vbhucket = 1l.75 n

Dredger, Duro

-, <2
Peoligvic

Vbuckot = 1.3 m3
Ixcavatpr.Chaseside
type; SL-CCO
Voucket = 1.0 ms

Linastore

Cynszun

Sanistone

Clay

400

I Aole}

lassif

400

L0O

Snzlls

Snalls

TYPO, .
V=4 m's

Dunmp rucks,
Duro Dakovic




Technological chart No, 2

Raw material crushing,

Crusher tyve Xatorial tlax, sizes of the Crusher Eneorgy conumpe-
and to bo materinl particles capacity tion for material
characteristics . Tiellis t/h crushing K.heHe/tC
crushed ——— oy
CU..!:L!!\, CQu-c.‘..lIg
into the rom the
crusher cruslier
1 2 -3 4 5 6 ‘
-
o
. +
NManeer crusheor Limestonag 400 30 80 . 072 I

Duro Dakovic

2 Db - 8Q type Gypsunm 400 30




. ‘

\
’ ‘ Tochnological chart No. 3

Eaw matagprial ¢transhortation

Pescripticn and
Ko typo of tTrazzsport Y¥aterial Moisture Numbder. cquipmont Energy
. © moans and oquipe to be of the of or consumption
ment transported material loadings systenm KeWella / t
3 through put
t/b
: 2 3 =) 5 6 7
1. Ropoway Limestone 2.0 (5.0~
. Le10 ka: rainy scacon) 1 25.0 3.72
. Gypsun - b |
. Sandetone 5.0 1
B 2. Dump trucks,
. FIAT 682/3 with
a capacity of
T T 22 tons each Clay 22,0 (30.0=
- rainy season) =

- G2l -




125 -

{(Co53o3
. w.w cwm. . Lo TOTIS2TE of
3°CL) 0°C STTUuS CTI Jo Suzhap cnocu

alene o o - -, Lo ol
=T, _.'L,.wu rvunu: vaTAa

1

ﬁ.ﬁo))]U) azroon -y Lew &
: P RAXITIIND O
FARunsRS P Tsr et

o) QUOSTUTS | ~0°G 2 oc SUSLSIUTT CXSUTRE 613 LGHOE
T 15E 0°6) ©° o CoETUY g m.._.,,.” \.no«rummuu

L 2
A 9 . 1] 7 € 4 T o
i ’
. 7\
(SRR by | - ATDAI0D L
- — -~ - - amenpy S Tom
rey o ro 0 noTedionsst DI T COTQTNIDE | UCERUETITNRCD
'R OOH‘LNJHHJJI})!. @~ v ny TD * 'ual'n.MJ. u,n..m
e Gl LY el Ld o [IEE XTI TN 3 s ~ -
TCTI9™ gy emomny ,H.Jr(; SOTASTIDAOTITYD
“t pue odly P2
v— T r
Dy \ ~
XI09 TTT: FLSE2] ot TEwd
. o, - - e lond -~ Nagon o - .
DALY SYA CAUT PALINYD JUTOY TOTaLLUIl any
~

DNIANIUD FUNIXTW MV

*fp *Ol' 3XTYD TBITICTOW(SAL



——p

(vosTos 1,
FATOTeR |

ToTITATn oM

3 . Y] .A“ ’HH«J plivd kﬂu)qﬂ o L - o
0%) ¢ sREES °10 FO Jutnfap Tonocut
acTns voma =S3TUSES o1 UATA

f.f. VR WRV ] . ;(v A O..Mnn.wf.. a‘p

Lo m.;;. X0 2
| oT PUOASPUTS { =D*S5) 0°¢ ce _ cuogooupy { ArIuina s WAL b !

A ] . G i 0

13
(3Y
i

Iz e » ’
' oaNNITT ot | ‘
n LN i 4o noqu.mﬂ 235D coToTATed | voThATaosaD
~ -~ ot
~ p\ OULEN DEALITEDY e TOTEA]
- PRV IS N o L L p—
N 7 O ¥ Ny s e - S IT: CCTASTISADVTTY)
< n .(r..ub ..U.lu.k B [y t\-\l ¢ bt
e ol pPre

HMTAO0II0D
SOF DANETY

T 3w0Ga ed3 TTR

DHIQIIND TuNEXTIT AvY

*f7 °Ol ITYD TEOFTOTOWYIDL




Technological chart Noe, 4 (Continuation)

Raw nixture grinding,

Characteristice of rcady production

Tirons s
ficoness % Moisture % CaCo3
rosidue on SUO sieve residue on 4200 sieve
. norm tolerance Content \
nogrm tolerance ~tolerance * A
I\
2
) 9 i1 12 14 I
O' +0.2 s 1.0 2,6 in depends

of L.S.F,
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Technological Chart No. 4 (Continuation)

% CRINDING

~~

Corxreccted raw flour

J411 Chombers

- G2 -

Before 113l or 19421 Min, margin for the lengih
Kiln operation 1
Talcrans YR hours
Tolcrance Toleroance I 1T
19 20 21 22
80 - 100 5 + 15 24 2.2 3.5

-




‘ Technol. .cal chart No, 4 (continuation},

Raw mixture uriandine,

- - - Pastition useful section £i11in2 of the mill with grinding specific
B S redia € consumption
{ of grinding LoD om
doscripticd Clramber modia kg/t A?Il'
h 4 IX and sive ol - { dry material e
grinding
medin I . 11
a3 24 23 o1 ] 27 a8 29
- !
- . ' -
- 15,8 15.5 balls @ %0 2,2 0.128 19.0 b
- " @ 80| 6,6 !
" ¢ 60 3.9

totall2.?

balls ¢ 50 12.0
] | ' - : v @ <40 11,5

total 23.5

S S .
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Tcchnological Chart No. 4 (continuation)

RAY MIXTURSS CRINDING

¥11 pain motor Szaocific encrgy 17111 Cecpacity llsat Censunption
amncter indices coasurtion for  on dry Yeal/ir.
a dxr material raseria ariecd :
‘Torm T roloranse KeWelle/2 t/h material -
P
. . '
30 31 32 33 34




Technological chart No,

4

Dust precipitator

S 6 XF - 150-90° L,
active filter area
F=130 m=,
capacity 23000 m
- - - of dusty gases

3/n

Dust precipitater gas temperature pressure degree of gauesn
type after procipitator afier precipitator dgsty
and characteristics c A i e Co gr/on
agon tolerancae nor" tolerance veforo alteor
preci- rreci-
pitator pitatorp
36 37 I8 39 <D 41
3
Bag Filtero 70 +30 240 10

o
it




Tochnological Chart No. Se

) CLIITER BURIIILG

RAV IIXTURZ CIARACTLRISTICS

Kila type Cement sedsture 5 Firenoss
R and kind and
o " Characteristics oark residue oa €00 residuc cn 4900

- - " § nora tolerance ' slev sieve '
5. DY Sl 21 . . * K -

NS

nor tolerance norn tolerance ™

!

s i 1 . 2 3 b 5 6 7 3

Rotary kiln ordinory 2.5 X 0.5 0 + 0.2 10,0 +1i.0

2.6x 34 n ST en
g’i‘l‘.; one branet Fortlond

- o~ E-T 5 - oo
- Syston oFf & e Ceumont
S S -2 .
po3 un‘\a\L J \.J—v-.ae

koot ercihwanscrs,

funboldt type




Clinker burning,

Technological chart No., 5 (continuation),

Raw mixture ctharacteristics Fuel characteristics
of mazout
L.S. T, heating
N B tole- moisture S content calorific tole=
norm § toleraace 1 rance of ef valve norm | rance
kecal/kp
9 10 12 14 is 16 17 13
]
0.7 +0,02 + 0.7 tp to Oe5 | up to 206 min 10230 95 » 5 i
-0.,01 | *




Technological chart No. § {(continuation).

Clinker burning

Clinker charactoeristics

Liter weight maXe coantent LS. Sedle
B3y of free lime '
tole- b "} rora ] toleranco norm | tclerance ToMe
norm
racce
19 2C 21 2 prass 24 25 26
. | |
1376 12 78 0.8 0.94| +0.02 21 | =+ 0.1 . 5o norn 3
: . - N3
«0,C2 |




Technologzical chart No. 5 (contiruation.).

Clinkor burning.

Ilue pgas cauructeristics.

- temperature X “C
after tho kil: gas composition after the kiln pressure mm
o %a
R
in the kiln jat the kilni before gae
CO Co o _
aorm tole= 2 2 head ¢old ond exhuuugl ,
'Y rprance A OWer
nosay tole- agrsi tole~ ot | tolee pnorm § tole~ frnorm tolo~{ norn} tolco-
ranes § xance rznce oance fance i rance
| . e
N
27 . 28 Q0 3O 32 32 33 34 335 36 27 38 39 £0 ;
830 2 25 21 > 3 8 + 0.0} 4 + 3 S +3 5 :5 2850 :50




Technological Chart No. 5 (continuaiioan)

CLIINTER BURNING

Primery aix Sinter zene refractory lining
) characteristics , _
. r.De.e at Hoat
Speed at the worling F3iin T Reivactory
- - - injoctor oul TEETe R e Exhing nouanti
£an :Eit?cvo; S‘;,nc cnecd sutoug |CoRSUEDUion Nofracto Refractory | ©© 1,,;/kl°n
S capacity §_o7Ue e eEEe Rt t/n |for clinker FACTOryY liifo time e
- 3 per nin, . e Tyne - of clinker
oy n’/h nora | tolerance _ Ikcal/kz days
41 L2 43 % L5 46 47 43 59
' .
t
) 2660 6 , 10 1.2 9.5 ~1ce0 Crome 300
‘ ‘ norezite
bazal
- rubinal

S
[J‘a‘ 1



Technological chart No, § (continuation),

Clinker burnina,

Cyclone heuat exchangecrs

PLressury

Gas tenmperature at the ma WG out loss on Raw material
- 4 o thoe cyclléne | iinition teiperatiure
cycldae inlet "C IV inlet of mateorial o
C
engoering coming entaring coming
Ie I1X IX I into out into out
cycldane I | cyclonelV | ¢evcldne X | cyclone IV
I
§0 51 £3 g3 54 59 56 s? 8 {i
(9]
|
750-850 | 600=7C0 |450«550 |200«300 20«30 31 60«70 GCO=700
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Tochnelogical Chart No. 5 (continuation)

’.ﬁ‘_’ rery
DUiwid iy

CLINE

TER COTLIR

Aiy prescure under

L) -
s paente e e Terperature
Ainker tenmerature | 4° g,z&’:o‘%lul.cs O
™ seming out of tas R
Joe ceoler '
and characteristics o¢ hombeyry | Chiamber | Sccondary | Lirst yow
lo.1 Ho.2 air g ot S!‘f'-"'c'
e sle : pilatcs
L
53 . G0 cl - oA €3 Gl
Crate Cooler 50 = S0 {40 - 70 | 800 « S50 { Max. 300
witlh thie grate dimen. |
cions being !
1.:. X 10. 25 m and slonpc,




Technological Chart No, 5

CLIIHER DURNILG

e X .‘

DU..JJ. PRECIPITAT
v Degreo o gzses dusty
15% precipitator temmorature Frogoure ol '
type and : boLoro preé?t?vgtor ®
e g o e

characuer;stics : anvLéLqucr “*;i Yofors aftop o
: (W » nrecipitator precipitator -

65 €5 67 c3 69

Tlectro=filter 160 ~ 200 340 - 200 g0 0.5

15 =« 5 type




Techuolbgical chart No., 6

Cemont grinding,

Mill type and

Cemont typve

Clinker charactoeristics

characteristics mqi;d clinker typo maxe. particle max, tempersw~
o sizes ture op
mm
1 2 3 < 8
Cement Mill Ordinary Rotagy 30 80-100
0 2,4 x6.0m Portland Kiin
Ceniont ¢linker

separator,
two chanbers

- Ll -




Technological Chart llo. 6 (continuation)

CEIENT GRINDING

Gyosum and adnixture craracteristics Finencss of ccment &
‘e ilax size rozidue on €00 {residuc on 4200
¢ of Y laszimum siove sicve Spccific
ad ."'. - IJ.O ?'.1. i ol o - (%) !
dc,g;;;gfgn adniwture |pariicles |uolsture surfaco
= = invelveaent it} o cmg/-m
norn |tolerance |norm [tolerence c
6 -7 8 9 10 11 12 i3 14
L]
Gypsun 4 0 S 0 + 0.1 5 + 1 nin. 2700
Punice 8 2 5 - 2

- 2hl -
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Technological Chart No. 6 (continuation)

“

-¢hl -

CEITNT GRIIDING
e da v oy m e yon
Pressure oo VC st LCUaGTALUIC 11111 chsmbers Partition usaful
°§rgg‘£§;’ fﬁiinu lenpgth un seetion ¥
before Cter %¢
the mill the uill I IT I IT
15 16 17 18 19 20 21
5 - 10 80 - 100 60 - 70 2.04 3.78 14.7 13.4
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Tochnological chart No. 6 {continuation)

Conment grinding

filling of the mill with grinding media spucific consumption PeDemMe
of grinding mill
description modia kyg/t coment
and size of chambder
grinding
madia 1 It
22 23 24 25 a6 3
balls @ 90 2.3 0.228 © 20.8 {
¢ 80 3.7
@ 60 6,0
total 12.0
balls @ &0 11.0
9 & 7.0
¢ 30 3¢5
total 21.5




Tochnological chart No, 6 (continuation),

Ceoment grinding

mill main motor Tacrgsy Mill
anmetor indices congumpticn capacity Soparatoy
a for cecment t/h
gricding :
" 91 1
norn tolorance | KeWel/T Type and ’°°iszzv:n 4900
Chsractcoristics
in tho in the
material vroady
>ntering producCs=
Pntering J
freparator tion
27 a3 29 30 31 32 33
120 b 36 14 Air sepazator, 435 =6

SV=14'~20°
Sturtovant typo,

$ 3250,

capacity = 70t/h

- &hL -
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Technological Chart No. 6,

oRIITTY

b et

Tuat procinitator

6 Fr-150-93°L,
dincnsions being

;«; 2%5h2 x 3500,
activa 113i P area
= 1/0
"prC.LLJ-._quU to- /h
L duslty gascse

O("“

- '_'._‘:_‘._vr;.'n % Sn\c
Dasct preosure Ltor Degree of gages
— . vmea NS P ate k] R ot oy o ~tom
precipitator sfter precipitator p'“CLgl“3°°r custy gr/ nm
tyr2 and c
characterictics bef
. ~ . e . - efora aftor
nowma tolerance nori tolerance precivitator | precipitator
34 35 25 37 38 39 4
Dos £il%or, 210 <10 25 5

b
o~

it
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. t FINAL REPORT

by K:A.VEJLIVISEV,UNIDO expert,
covering phase I and II of the
Contrzct between the United
Nations Industrial Developement
Orgonicztion and Technopromexport
of January 14, 1971.




INTRODUCTION

The present report is stipulated by Contract Ho:7o/75
concluded betieen the Ynited Nations Industrial Develop-
ment Organization and Tcchnopromexport for the provision

 of services rclating to the assisbance to the Ethiopian

Cement Corpgration for its cement factory located in
Addis-Ababas

Tn accordance with the programme previously agreed with
the administration of the Ethiopicn Cement Corporation
I acquainted myself with the equipment of the factory
its exploitation and its structure:

Vhile studing the running and the structure of the
equipnent in question I proposed some recommendations
aimed ol the improving of the organiztion of repairs
and increcasing the time of operating service life of
some parts and assemblies of the main technological
equipmcnt;

Special attention was paid to.the improving of systen
of organization of repairs. The proposed system 1z also
acceptcble for implementation at the cement factory

in Dire Dawa. '




OPERATION AND RZPAIR OF THE EQIPIZRT

Operation of the equipment comprises a compiex of
organisation and technical eveni consisting of the

following:

- systematic training of the operating personnel
with a view o improve guslification as well as
provide regular instruction and checking of
knowledge;

= - 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.
Tuties, rights and responsibilities of workers

should be stipulated tuerein. Routine of maintenance
during operation; efficient measures to be taken under
the accidents or disturbences in the technilogical
process, procedure of inspection of the equipment

are to be set forth in the operating manuals;

- opportune and gqualicative repair, replenishment of
the obligatoryAstock of spares and materials.

Organisation of training

During erection of the factory specialists from
Yugoslavia, indigenous shift foremen as well as

Chief of production realized training of the local
operating personnel., Later on systematic training was
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 grcat need of such a training.
The workers do not tzke exams aimed at checking of their
knowledge. :

‘Maintenance of the Equipment

The technical condition of the equipment depends upon
meeting of the requirements stipulated in the operating
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manuals as well as requirem

ent concerning maintenanee,
ludbrication and inspection of the equipment when tzaking

over and acceptance of the shift.

The standard instructions on all kinds of the main technolo-
gical equipment are available at the factory. The instrue-
tions in question include the data on the arrangement,
commnissioning, maintenance and lubrication of the equipuent.
(These instructions were worked out by the Design Bureau

on the Civil Engineering, Zagreb, Yugoslavia). But they

do not comprase a nunber of necessary provisions concerning

duties, rights and responsibility of the operatinz person-

nel, monthly maintenance as well as the procedure of inspec-
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
elstorated the operating manuals for the main technological
equipment but they have not yet been approved by the Board
of the Cement Corporation.

Lubrication cf the equipment is effected in complience with
the recommendations proposed by the technical staff of "Shell®
upon agreement with the engineers of the factory on the basis
of the above mentioned standard instructions.

The aim assigned to the said recommendations was to cut the
assoriment of the lubricant materials. As a result the nunber

of these materials was reduced to 15 from 31 previouily provided
for the purpose.

. A1l materials supplied by "Shell" are of high quality; but it
should be noted that the periodicity of o0il refilling of the
main technological equipment is not set forth tn the recommen-
dations.

Observation of the Equipment Condition

" Limestone and gypsum auarr.es

Excavateor, EB-45 type

The excavator working equipment is in order, all joint and solid
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connections are characterised by good repait. The beam

racks are well fixed. The tear and wear of the rack teeth

as well as rack gears is midget, practically no wear of
saddle bearings, no cracks in the weld joints of the boom.
Rope wheels and drums are sound, the turning mechanism details :
are in order; normal gearing ( slong length and heignt of
the tooth) can be observed between the gear and turning
meBhanisn ris. The conitact in the running mechsnism between
the longitudinal shaft tevel driven gear and transverse
shaft bevel gear is not sufficicnt - 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 Department

The acceptance ben is in order.

Plate feeder

All the details of the feeder in question are in order, good
tension of the canvas should be marked. The chain plates as

well as rollers are exposed to wearing but still can be exploite:
for a long time; one can observe good tightning of the details.
Centering of the high-speed coupling is far from satisfactory -
the distortion between the semi-coupling is about 1.5 nm.

The coupling on the motor shaft is fixed by way of the electri-
cal welding (this is quite an infringement).

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,

The plate feeder is open from above, hence when discharging
» the material from the dump trucks the dust drcps into the
mobile interconnection and causes its premature wearing.
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Crusher, 2DD-80 tvpe

. The crusher shell is in good repair. Smooth operation of the
crusher testifies to the good balancing of the rotors. The

. hemmers and grate bars are in need of restoration or replace- |
ment due to their great wearing.

Since wear of ths hammer holders is insignificant they still
can be operated. The liner plates of the shell are worn out
and further exploitation may cause the shell wearing and
appearznce 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 cracks both
on the rims and spokes. Good condition of bracing. lluch dust
coming from the crusher precipitates in the interconnections
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 overflcw pipes are sound. The drives of the technologi-
cal equirment are interlocked; pre-starting signalling and
emergency switches are available. The auxiliary equipuent

as well as the material transport means (from the quarry face
to the crushing department)are in -order

Ropeway

The ropeway is in good repair. There are no visivle faults
(cracks) in the rims and spokes of the vertical and horizontal
pulleys of the driving and drag stations.

‘The pull and carrying 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 counterbalences of the carrying ropes (at the first
intermediate pull station) has a very midget action radius,

but the rest - a sufficient one. The supports are sound. The

rest roliers are changed and lubricated in good time. ,

The waggon locks and switches actuate well, there were no

cases of thir failure. The waggon hangers zre systematically
checked and lubricatcd; there were no cases of the waggon
spontaneous tipping. The drive is kept cleen. All the drive
details are well lubricated and have no wearing. In order to
provide proper control of the operation and ccndition of the
details and units the ropeway is equipped with all the necessa-
ry devices =nd facilities - sound and light signalling, direct
telephone communication between the terminus and control
stations, special eguipaent to clean and lubricate the ropes eic
4 controllers effect daily checking of the ropevay.

Grindinz Devsrtment and Raw Materizl Storage

Metal Structures

The metal structures are covered with a layer of the set dust.
The layer is thicker along the row A between axles 3-8, The dust
prevenis from thorough inspection of the metal structures.

The brake truss bolt bracing got loosening along both rows -

A and B, eopecially along A row. The crare rails are well fixed
but rather worn-out. Side wearing («f6 wm) is observed along

" A row, between axles 3-4, 6-7 due to the great oscillation

of spans (in respect to the rest) between axles 4-6 caused

by the centrifugal separator vibration.

The bins being provided 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 wear of
wheels from the bin side), bridge bolts loosening of the travel
mechanism transrission couplings and thiir ill-timed tighting.
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This testifies to the indufficient daily mantenance.

The expansion of the lifting mechanism drum toothed clutch
is 2.5-3 nm. The details and units of the rest mechanisms
are in a satisfactory condition.

The brakes of the lifting and closing mechanisms are properly
relulated. The trolly railway line is rather worn-out, especlal
ly from the side of the control booth nearby A row.

The trolley bucket condition if far from being satisfactory.
Tear and wear of the bearings ard rod bracing axle to the
bucket is up to 35-40 um, and that of the ears and jaw
bracing axle to the bucket head is up to 20-25 mm. As a resut
the bucket head jaws went away by 40-45 umm.

Great wear of the ears and rod bracing axles to the traverse
should also be noted. :

The jaw edge has the great and non-equal wear, hence the huck:t
is not closed properly and some material is released during
transportation. In some places of the jaw end play there are
holes. The ropes are well maintained and lubricated.

The erane is equipped with all the necessary facilities to
provide safety operation and maintenance of the crane.

Raw 1111 with accessories

The mill shell and end plays are in good condition. The
charging device is sound.The inlet grate liners are strained
to the chamber side (went away from the end play by 80-100 wn).
It results in the bracing bolts braking.

The partition sagged to the side of the second chamber and
requires repair. Thickness of the discharge grate is consuued
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 discharge device 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. The operation of the journal bearings is good.
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Lubrication of the sbove bearings is offected by virtue l
of the 0il buckets which provide even o0il clad all the length
long.

The mill main gear-box runs smcothly. The intermediate shaft
bearings opcrate without vibration. The filter, cooler, zll
facilities and devices being necessary for the operating
control are avallable in the main gear-box lubricating systca.
The cooling system of the jourmal bearings, intermediate
shaft bearings, gear-box lubricating system is 0.X.

The mill platc 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 teuperature 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 satisfzactory. The distri-
bution plate, the blades of the separating 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 smootin-
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 driving 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 is
0.K. All the details and units of the mill and its accessories
are properly lubricated and kept clean. The working places are
maintained in drder.
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Cement ¥Miil

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 of the central ring and the balls roll
from one chaaber into the other.

The discharge grating wear is up to 45 %.

The centrifugal separator operation is not satisfactory due

to the grecat 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 asymmetricel.

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 consvmned by 35 %; the liner cylindri-
cal part wear is up to 5 mm (in some places). Comstant vibratic:
of the separators (eepecially of the cement separator) leads

to vibration of the metal structures of the grinding department
and raw materials deposit hall. It affccts operation of the
crane, condition of the building structures and may lead to the
fatigue cracks in the metal structures.

Along A rvow, on axles 4,5 and & up to the top level of the b
the coluuns are embedldel in concrete, but in the places of the
column abutting to the bins down to the column foundation therc
are some cracks in concrete, caused by vibration of the sepa-
rators.

S wr
RR TS

The condition of the rest units and accessories of the mill
is the same as of the raw mill.

Homogenisation; Ready bieal and Cement Silos

The equipment of the above silos is well lubiicated 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 cracke and cenvexities. Support
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rollers operate without distortion. Contact between the l
rollers and bandages 1s spread along the whole width of the

working face. The rest roller and bandage surfaces are smooth.

The rest rodler 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 consumption being
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 1100-1200°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 mn., It affects the discharge end segments. The orange or
dark yellow cclour of the segments testifies to their being
heated up to 1050-1150°C and higher. The quantity of eair
forced by the wventilator for their cooling is apparently not
sufficient.

The primary air fan and all thes facilities of the injector
are in good repair. The kiln hot end packing is not efficient
gince between the packing sectors and the cooling branch pipe
there is a slot of 100 um.

Tne kiln cold end packing operates well. The condition of the
cyclone heat exchai:gers is satisfactory.

The roofs of the IY and III stage cyclcnes are strained and
iC 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 bearings thereof
being cool.

All mechanisms of the kiln feeding system are 0.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,




Fuller Cocler. Clinker Trancperiction

The first chamber grate bars of the cooler very often operate
under high temperature - 500-500°C. The air being supplied

into the first chamber is not directed under the bars. On ente-
ring the chamber it stalls the speed z=7 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 nnm.

Vear 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 between the eolid

and mobile bars, which expansion causes additional load on the
drive and accelerates wear of the bar interconnected parie.

Wear of the front fare sealing frames (in contact places with it
rest rollsrs) is up to 4~5 nnm.

The front face sezling of the driving shaft is not hermetic and
air from the first chamber is blown out.

The small drag chain is satisfaclory. The scraper connecting
pins are worn out by 25 per cent. The chain ie slack.

The concrete chute with the gquide 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 250-3C0 mm. Some guide plates eare
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 Plant

A1l the facilitiesfoIr cement supply to the packing machine
are in good repair.




Tne packing machine aspiration is not satisfactory. There is
plenty of dust in the air. The prezsence of dust in the
weighing wechanism interconnections affects the accuracy of
welighing.

The belt converors are O0.K. All the drives as well as the
bearing mechanisms are properly lubricated and operate normally.

-

Note: The above comments concerning the condition and
operation of the closed gears as well as the
bearing units are based on the observation
of thir running (checking by ear and to the touch)
There was no possibility to examine them being
opened.

Maintenance & Repair

De-centrilized system of repair is being applied at the
Addis Ababa cement factory.

Every section has its ovm repair personnel headed by & foreman
or a rechanic, which personnel executes all kinds of the
repair jobs.

The required devices and stock are available at the disposal
of the sections.

Manufacture of the new details, simple mechanisms and devices,
restoration of the worn out details is effected a2t the mechani-
cal workshop.

Sometimes the repair personrel 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.

' Meftianical workshop

1 Universal Jathe, model TES-3-250-3000 Prvomayska
Height of centres 250 mm
Distance between ceitres 3000 mm

H
Turning dia over saddle : 350 mm
Turning dia in the gap H

750 mn
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2.

3.

4.
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Width of gap in front

of face plate # 220 om

lathe is eguipped with the rest.

Universal) lethe, model S-4 Galled

Height of centres s 210 mm
Distance between centres : 1500 mm

A part of the lathe is removable. The lathe is equipped
with the rest.

Universal 11illing Machine, model UHG-290x1350 Prvemayska

Size of table : 290x1350 mm
Max distance of spindel
centre from table surface : 480 mm

The machine is equipped with the interchangeable faecilitics
and dividing heads.

4illing, gear cutting and slotting fobs can be executed
by means of the machine.in question.

Shaping lMachine, ¥P-400 Seping

Size of table
Slide travel

400x400

400
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‘7.
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10.
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Radial Drill. model RB-35 LZTK

Bore of drilling : 32 um
Spindle travel : 200 nm
Maximal radius of t 850 mm
swing

Bracket travel alon

the column . : 600 mm

Drilling lachine, BU-32 FAI

Max bore drilling : 32 mm

Size of table : 400x400 mm
Spindle travel : 180 mm
Max distance between

spindle and table : 680 mn

Electrogrinder, model EBR 35/14 Prvomayska

Size of grinding wheels : £ 350x127x40 mm
Grinding wheel speced ¢ 1600 rrm

Flectrogrinder, model EBR 20/23 Prvomayska

2 grinding wheels with the size of ¢ 200/32x25 mm
Grinding wheel speed =~ ¢ 2800 rpm

Sheet cutting machine WM ITM

Sheet max thickness s 4 mm
Sheet max length ¢ 2000 mm

Hand operated lever dJelsingrad
shearing and cropping :
machine with notching

attechrent, model KS-1

The SHEFAR cuts:

sheets up to s 1O mo




The Cropper A%tachment, cuts:

Rounds in steel up to diam : 30 mm
Squares in steel up to : 26 mm
Angles at right angle up to : 60x60x8
Angles diagonaly up to s 45x6

11.

12.

13.

14.

15.

16,

Shect Rolling Machine, SSI-5 Jelsingrad

Sheet thickness up to : 5 mm
Roller diameter ¢ 150 mm
Roller length s 2050 mm

Hydraulic press, Matra M-78

Press force 15 and 10C tons

Alr Homper VC-150 ILR

Veight of ram, kgs ¢ 150
Max stroke of ram, mm : 487
Size of anvil pullet,nm ¢ 280x360
Distance centre of ram

to body of hzzmer, mm s 320

Two mechanical ssaws are available
for billet cutting

Welding Machine IJ.CC-300

Nominal current 300 a
Nominal voltage 30 V

Current control
range(for welding) 75—320 a

Complete OXY~-Acetylen welding
and cuttins set with reducing
valves, TE-BA (3 tons)
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17. Manuslly overating girder is
»rovided at thne workshop for
transportation of the details end
units,

It can be inferred from the above charac*teristics that

at the mechanical workshop it is quite possible to handle
various details provided that relevant materfals, casting &
forging ballets as well as’ relevant facilities being applied.

The following deiails 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 supporis;

2., wheels and disks of different shapes
with the diameter up to 750 ma and
width up to 220 nm;

3. pinions of g up to 400 um up to
nodule 16, forged pieces, rings etc.

The electrical welding is Qidely 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. Pepair c¢f the equipment is made as required.
The period between the two repairs varies from 15-20 days to:
one or a few months with the duration of repair being

5-6 days.

Only omne repair is carried out regularly - during rainy season
in June or July with the duration of 10-20 days. The executed
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 eguipment, assess
" lifetime of the consumable details and wake any conclusions
. about the repair system since the records are not complete
and sometizes not exact.

The network schedules elaborated at the factory - rve for the
repair operative control as well as the repair dates coxp=
liance. 3 or 4 links (Three persons each) are involved in the
repair for about 12-14 hours per day. Such practice extends
the tire being necessary for repair.

Provision of Waterials and Spnares.

There exists a certain assortwent of waiarials and spares
necessary for the factory needs since 1964.
. The orders for the wmaterizls and spares delivery are placed

with a number of countries in Europe, as a rule in Italy,
Western Germany and England.

The period from placing *the order up to getting the mate-
rials is about 6-9 months.

Lack of the permanent suppliers and two-party agreements
-sometimes delays the deliveries.

There are no technical passports of equipment and almost mno
detail drawings at the factory, a moment being an obstacle

for the timely drawing up of the requests.
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Placing of orders as well as correspondence concerning
deliveries are under responsibility of a epecially assigned
person.

The materials and spare parts are kept in the cloced store.

CONCLUSIONS _AND _RECG:HENDATIONS

Phe main tacks 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 equipment at the rated
hour’s output by way of proper maintenance and timely
qualicative repair;

The equipment at the Addis Ababa cement factory is £&n 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 not permit to be
prepered for the repair in advance, besides, it extends the

duration of the repair. The jobs are not execuged in full scope
and sometimes they are not qualicative.

Prolongation of the interrepazir periods at the expence of the
abnornal (progressing) wear of the details increases expenditu-
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res for repair and sopetimes reduces the output due %o thne
decrcased capacity of the eguipment. Such cases take place
at the cement mill when the plate .iners are being operated
up to their complete wear; at the hammer crusher when hem-
mers, grate bars and liners are abnormally censused and etlc.

Timely restoration and strengthening of the details can
prolong tklr lifetime. :

At the sape time the forced standstill of the equipment
(lack of the electrical energy, raw materials, clinker etc.)
are not used in full for checking and meintenance of the
equipment.

The faults records as well as schedules of preparatory jobs
(which are not prepared at the factory) woull provide more
“thorough exccution of the work and facilitate to shorten the
tice for repair.

There are no norms of the details and units wearing, no list
of the consumable parts and list of the spécific jobs to be
executed when repair of the technolegical equipment; when
being on hand they would permit to plan somehow the jobs

of tefhnical mazintenance and repair of the equipaent.

The simple methods of raising the detail wear-resistance were
not spread at the factory:

- strengthening of the inner and outer surfaces by way
of the surface running inj;

- strengthening of the working faces by way of the surface
hardening;

- hardening of faces being exposed to cruching and abrasion
by means of filling with the hard alloys, cast iron etec.

As it came to my knowledge there are about 20 details to be
replaced ov repaired which cause the most frequent stanstill
of the equipment:

-~ cotler first chamber 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 ard second chamber armours;

- cenent mill partition sectors;

- cesent mill centrifugal separator fan blades and
armouyr platie;

—~ grab crane trolley and bridge driving & driven wheels;

- pins of rods bracing to grab bucket jaws and head; etc.

-

The 1lifetime of the above-meniioned details can be exten—
‘ded by way of improving their working conditions and
raising wear-resistance with the @id of the known wmecthods.

It can be inferred from the foregoing that the existing
repair system is in need of improvement.

Repairs can be organised as per one of the following umethcds.

Standarda rervszir method

The machine is stopped for repair after a certain number of
vorking hours or after 3 certain amount of production and
all the details and units (to be replaced in complicnce with
the technology of this repair) irrespective of their con-
dition are chenged. The positive side of the method in gques-
tion is high quzlity of repair and nigh reliability of the
machine operation and its drawback is bigh cost of repair
since the details with a slight probability of being out
. of order till the next repair are replaced.

Periodical repzir

The equipment is shut dovm within the time provided for by
the repair schedule. During this repair should be replaced
only those details and units which can becowme out of order
before the next planned repair.

~Method of after-inspection repair

Inspection of equipment is planned beforehand but time and
scope of repair are defined after or during the inspection.

The method is sipple: the machine is repaired as requirecd
but the method is not devoid of a number of shorfcomings.
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The date of repair is fixed some time before the work
should be done that is 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 obtained 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 mainte-
nance was worked out. The said repair is aimed at prevernting
from wearing and sudden failure of the equipuent.

The preventive maintenance provides a complex of events in
respect to maintenance ancd repair of the equipuent.to be
executed in a rertain order and within the period being fixcad
~ in the plan.

The events should secure uninterrupted operation of the equip-
ment under the set working conditions at a high efficiency
and min expenditures fer maintenance 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 service at the cement factories

of the USSR has been prooved in operation, provided the best
utilization of the eguipment, permitted to raise the usage
factor of the main aggregate -~ rotary kitn - up to 0.94,
sometimes even higher.

With a view to improving the repair service and achieving

the high factors of the equipment usage at its working capa-
city being kept I would recommend to introduce the system of
the preventive maintenance at the Addis Ababa cement factory.

LY
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For the better planning system, rational use of facilities
and manpower the preventive mzintenance provides for the
elaboration of a list of specific repair jobs and setting of
the following norms: periodicity, duration, repair cycles,

conplication.

On the first stages of the P introduction I suggest definition
of periodicity, duration and repair cycles and further on
resorting to the complication.

Periodicity of the equipmnent shut downs for this or that
kind of repair as well as periodic technical maintenance
is defined according to the lifetime of various details,
peculiarities and conditions of operation.

Durztion of repair (periodical tefhnical maintenance) is
defined according to the eguipment complexity, possitilities
of the repeir service and orgonisation of rerair. The duration
in guestior is calculzted from the memeat of the equipment
shut-dovn up to its starting up into operation.

The gtructure of the renzir crycle comprises the totality
of the pericdiczal technicazl meintenance, mean repair being
carried out after the set periods of time between the two
genecral overhauls.

One and the szme structure of the repair cycle is applied to
the main technolegical and complete equipment (coolers,

gas exhaust blowers, fans, centrifugal separators, elevatiors,
feeders ete.).

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 électrical 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 cement factory
I have:




2.

3.

Made the awpproximaie iist of the specific jobs on repair
of the main technological equipment (Appendix No.2);

Corpiled the nomenclature of spares to the technological .
egquipment with the zid of which together with iir. Fegash, .
The Senior iiechznical Inginec» of the Czment Corporation,

it became possible to acssess the lifetime of the consumable
parts (Appendix Wo.3);

Elaborated the approximate list of the obligatory stock
of the consumatle znd most impcrtatnt details of the main -
technological equipment (Appendix No.4)

On the basis of the initial data obtained, with the account of
the repair service possibilities I have prepared a Table of
periodicity, dvration and number of renzirs as well as the
periodical technical maintenance within the repair cycle.

The said Table contains also the data on the number of repairs
and technical maintefiance, total standstill of the eguiprment
in hours and percentages to the calendar time of the yezr.

For example, it was possible to assess the periodicity of
maintenance for the rotary kiln and cooler (three months)
according to the lifetime of the grate bars as well as plate
supports of the cooler first chamber; periodicity of the
mean repeir (12 months) aceording %o the lifetime of the

kiln discharge end segments and ring, also some other detzils
with the lifetime from one to ten years.

The general overhaul should take place once per 10 years since
the lifetime of the relevant details (underbandzge rings,
sinter zone rings, bandages, toothad rim ete) is over 10 years.

For checking of the kiln technical condition, revealing and
elimination of minor defetts (to prevent from the accident),
assessing the degree of the details wear I would recommend

* once/month to stop the kiln for the periocdical technical
attendance.
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DURATION, PZRIODICITY 41D NIFBIR OF RIPAIR & PERICDICAL
TICHMICAL ATTEDANCE CF THS

SEUIPIENY

Duration of
repair ard per.

Periodicity of
repair and PTA

Mnrber of repair
and PTA within

‘umder of replir nnd/’/

ThA per year

Total standetill
for rejair and

techn., attandans ons repair cycle - TA per year
m?nths ////,/’//// Humber of
days Vhrs hours _
[ T e o | . e
G0 M@ | x pTa f¥R | H pra joo | m PTA ¥RorGo PTA hours |calen.tife
i . i
1. ROTARY KILN with § 2.6 x"33 1 20! 15! 3 112 {120,142 3 111 " 9|30 |80 1/360 ! l 3/216 | 8/96 672 7.67
L e 4t : : !
with the Cooler ! . 1/480 ;| 3/216 | 8/%6 792 9+04
2. RaV¥ NILL with the outfit 6! 4,2 | 4 812 ; 6 1)1 114 (14 50} 1/96 E 1/48 | 10/40 184 2.1
| 1/144 | 1/48 ! 10/40 232 2.65
b !
3o CZVEIT MILL with the outfit s 5.3 ; B Jag; 93 ;0.5 1 (15 |43 269 1/120 . 3/216 - 20/160 | 436 566
! 2/264 . 2/144 | 20/160 | 568 |  6.48
4. HAMZR CRUSHZR with the 71 62 & 148112 3 .0.501 3 j12 | 80 1/144 | 3/144 © 20/160 | 448 el
outriy i 1/168 | 3/144 . 20/160 | 472 5.4
|
t. ROPIVAY 20 8: 2 8 48.\12 i3 ;o.s 1 3 j12 ;8o 1/194 | 3/144 . 20/160 498 5.68
! ! i 1/480 © 3/144 ; 20/160 | 184 8.95
.- ! i ; | l
6. GRA3 OVSRHIAD CRANS 5 30.5{ 4 120 12 ; 3 '0.331 9 ]30 320 1/72 : 3/36 32/128 236 | 2.7
E i ! 1/120 . 3/36 : 32/128 | 284 | 3.24
; | i ! i !
7+ PACKING MACHINS with the 5 2,_' 1 8 60 123  0.231 4 15 220 < /48 3/72 1 a4/352 412 | 5.4
outlit l : l 1/120  3/72 ; 447352 544 6.2
! ! | ! ! i |
- | ! ; ! t

GO = peneral overhaul

KR =~ mean repair

i - maintenance

PTL < periodical techaical
attendance
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On the haciz of the above principle it was possible to

define the periodicity of repair and technical handling
for the rest technological equirment.

Systematisation of the egquipment shut-downs for repair helps .
to keep the equipment working capacity and, as it can be seen
from the Table, to get a high useage 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 number of
the standstill hours being 1261 (14.5%) in 1¢71.

The annuzal and monthly schedules for repair should be made
o on the basis of the said Table.

When working out of the annual schedules it's necessary to
coordinate the shut-dovn for repair with the planned stops
(relining of the kiln refractory, reloading of the grinding
media of the mills etc.).

Besides, for planning of all the events of the P.M. it's
necesszary to record the technical condition of the equirment,
for which purpose there shoulé be the techniczl passport

per cach pachine containing the main technical data; structu-

ral modiZications, if any, the dates and description of the
major jobs e:xecuted during the general overhaul or recconsitruc-

tion,
The data on the repair jobs executed (as well as results of
‘ inspection) should be recorded in the logbook of the eguip-

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 and
prolong the interrepair periods are of great importance as fer
as the usage Factor and expenditues for the equipment mainte-
nance are concerned,
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It's possible to decrease the 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. The techno-
logical charts saould be maid for the most complicated
jobs.);

- the good organication of the repair according to the
plans and schedules elatorated in advance. These schedules
provide for the parallel-cubsecguent repair and assembling
of units, the two-shift worik of the repair crews etc.;

~ utilisation of the wax possible rumber of workers during
‘ some part of the repair period depending upon the scope
of work; .

- application of the per-unit-method of repzir.

Prolongation of the interrepair period can be achieved by way
of s

- raising the wear-resistance of the consumable details;

= improving quality of tue repair and current prophylactic
events (lubrication, cleaning, clearance regulation,
bracing tightening ete.), timely revealing of faults;

- partial repzir and replacemént of a nupber of units and
details during the forced standstill of the equipment .

Besides the above-mentioned events the system of preventive
maintenance stipula“es the provision of the repair with the
spare parts being manufactured or repaired at the worksho
or received from outside. -

In Addis Ababa there a possibility to get the steel and
cast-iron castings (no guarantee on the material), bronze
and alumpinium castings. So, the factory needs in spares can
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pertially he setisfied on the spot. These are the details
whicbk do not require specially stipulated materials and

those made of the rolled stock: couplings, various bearing
casings, labyrinth rings, shafts & axles, guide and suppors
rollers, chain gears, gear wheels, pins, bolts, armour bolts, -
bronze bushings and inserts excluding the rest rolier insertsf
and some other details. :

The details with the special properties such as: grate bars,
grate supports, cooler side plates; drzg chain links;

discharge end segnents and kiln rings; plate liners, grates
and pertitions of wills; hammers, grate bars, lirers and shaitc
of hammer crusher; gear pairs of gear-boxes and some others,
the most important details are to be ordered outside.

. Por 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 difficulties when there was a necessity
to handle the eclevator wheels and cooler eceentric chaft ( no
machine). For the above purpose I suggest using of the willing
pachine.¥ith the changeable turn head and various holders

it can serve as the boring one and then under certain condi-
tions ¢f cutting it would be poscible to handle details with

the diameter up to 1000 mm (max possible distance between the
spindle head centre and the table surface is 600 mm).

The cooler eccentric shaft can be handled on the screw-cuttins
. lathe, rodel TES-3-350-3C00, with the following modification:

to replace the shaft butt-end waskrs by the similar ones

having two centre holes with the distance being equal to

the shaft eccentricity.

As 1t has already been mentioned above the periodicity of tne
equipuent shut-downs for repair (or the inferrepair period)

» in many respects depends upon the details lifetime, i.e. thiir
wear up to the allowable limit. The following factors exercise
over tne detail wearing: materials they are made of; guality
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of the friction faces machining; harcening of the working
faces; load and its distribution, speed of the details running;
temperature and working conditions of the details; impuristy
and dustiness of the working faces; characteristics and kind
of lubrication; scundness of sealings ete.

Hence, in order to prolong the interrepair period it"s necessz-
ry to reduce influence of the factors leading to the wear of
details. '

With this in view I would recommend to take 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 seguents it's neces-
sary to improve their werking conditions by way of changing
the refractory lining of the cooler pit frent wall -
sketch No. { -(or by mooving away tne head as far as the
coupling pernits) and intensity of the discharge 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, reducing in this
way their temperature (skeich Ko.d ).

3. To strengthen the eyclone flue gas pipes (in places of
the chute abutting) with collars or to connect the chutes
and the flue gas pipes by means of flanges in order to

. ' prevent spreading of cracks (sketch No. 3 ).

4. To raise the working face hardening of the mill plate
liners, hammers, grate bars and liners of the hammer crushe:
by refilling them with {the hard alloys and cast iromn
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 wena-
resistance: after 1.5 year running the mill liners refilled
with stalinite turned out to be worn-out; whereas consumption
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of the liners refilled with cast iron was insignificant and
they went on operation.

Upbn ny request the workshop in Addis Ababa casted the cast- -
iron rods of £ 10-12 mm. By means of these rods I demonstmmtes
the way to refill details made of the alloy and simple steels
(using the worn out liners of the cement will) with the harad
layer.

I taught the welder of the shop of the said method and showed
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 poesible to raise the wear-resistance
of the edges of buldozers, dredger buckets, gradb jaws and
other details being exposed to crushing and zbrasion (support
rollers, drag drums, drag chain driving chain gears, screw
conveyor spirai edges; elevator bucket fromt edges ete.).

5. To slow down the centrifugal separator rot.speed by 25%
replacing the pulleys of £ 600/¢ 355 by £ 800/8 355 or
g 710/¢ 315 or by putting the electromotor with 120 rpm
instead of 980 rpm.

The electromotor witl a2 phase rotor would 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 operation of the sepa-
ratoéos as well as beneficizlly tell upon the metal struc-
tures of the grinding department and the General 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 increasing
the number of the separating blades of the ventilator up to

48 pcs. as well as throwing the control gates into operation.




At present the raw separator fan has 8 blades and that of the
cenent separator - 14. The control gates are pulled out
and do not operate.

6. The lifetime of the elevator driving wheels can be
"~ inecreased by substituting the distance voss between the
halves for 4 ring. At that the load from chains acting
at present on the wheels arms only will be distributed
between the arms and the rirg (sketch No. ¢ ).

7. In order to prevent wearing of the drag chair. (SK-30)
reinforced chute it would bec beneficial to embed along
‘ the drag chain length the railway rails (the worn out
. ones) instecad of the lowver supports according to
sketch No. 4 .

8. Gradb Crare

a) To avoid the crane distortion it's necessary to inpose
as a duty and demand from the operator daily tightning
of thé bridge travel mechaniem transwiscion 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 differcnce
between the diameters be over 0.005 thne wheels have o
be replaced.

‘ b) It is necessary to reazm and exchange the crane rails. I+t
will give a possibility to continue operation of the cranc
untill replacement of the rails without frequent stops
for refilling the worn out parts of the rail being over-
loaded as well as improve {he crane operation and opera-
ting conditicens for the operator.

At present one can observe the intensive vibration of
the crane due to the great wear of the rail part.

The most worn out sections of the rails (along A row,
botween axles 3-4, 6-7) should be exchanged with the
end sections of the rail.
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c) In the near future the cran should be stopped because
of the gradb repair.

In order to spare time reguired for the above repair
(i.e. cut standstill of the crane) it's necessary to
manufacture in sdvance ithe new jaw ears and when repair
to replace- the old ones.

Later on to avoid the crane standstill due to the grab
repair I consider it worth while to buy a stand-by grab.
It would provide more thorough repair of the grab.

9. The rolling face of the bridge and trollcy wheels can
be strengthened by way of the surface hardening with the
acetylene-oxide flame.

10. Dropping of dust between the shali (or journal) necks
and cooler rest roller bushings should be prevented in
order to extend their lifetime.

11, Po cut spreading of dust when limestone charging into
the bin above the hemmer crusher fezder at the quarry,

and supply tlhe crusher shafts with the ack bladeno.

The list of jobs to be executed at the factory could be
continued. For instance, in order to prevent warping of the
raw will inlet liners it's necesssry 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 reguired to eliminate accumulation of cement
or raw meal etc.

Proceeding from the foregoing it is clear that the problem

of the interrepair period extension ac well as decrease of the

equipment standstill is always vital.

All the jobs suggested excluding buying of a new grab do not
require great labour and material expenditures.
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Upon request of Mr, Negash. The Senior Mechanical Engineer,

I have picked out the conditions for metal hezting(prior to
refilling)depending upon the chemical composition and the
conditions of the thermal treatment after refilling. Desides

I have rade a list of metz2l articles being used in the c2ment
engineering in the Soviet Unich. .




- 180 =

The proposed system of the preventive painterancs is eppli-
cable to any cement factory in Ethiopia with the account of
the local conditions.

Por rendering of the technical assistance when introducticen
of the system in question zs well as all events being in
connecticn with it I consider it worth while to depute the
expert - Engincder in Cement Llachinery - to Addis Ababz, the
durgtion of stay being 12 months.

The above findings and recbmmendations have been discussed
with the engineering and technical staff of the factory and
with Mr. Civis; The UNIDO Senior Industrial Adviser.

In conclusicn I would like to express my deep appreciation
of ¥r. Vonchina's, The plant Manager, efforts ard those

f Mr. Hegash's, to facilitate my work at the factory and
present the reguired documentation.

K. VEJLIVTSEVY
Nechanical Engineer,
UNIDO Expert on Phase TI

‘ Addis Ababa, May 8, 1972

Translated from the Russian by Svetlana Efimova







- 182 -




- i85 -

e et s e e
i

\v
/

Sketch #3




C

—<3
o2 fipo 2y <
l\\\\o ” 7t ﬂ \
WO IpOU YR
3

Q40)39 POO; O WQNIILSIT - /

: 70 421275 7 T ’ ) “




SwoAhsam0 MILOS
OYf 40t S9N ayp o pasn sue 7

P w ,/ ﬂ,,,,/, N >
\.\BOQﬂ S0y m\\\ wuctw o2 W;.wﬁtthw _\

S GpEYS







	Binder36.pdf
	0006A02
	0006A02a
	0006A04
	0006A05
	0006A06
	0006A06a
	0006A08
	0006A09
	0006A10
	0006A11
	0006A11a
	0006A12
	0006A14
	0006A14a
	0006B02
	0006B03
	0006B04
	0006B05
	0006B06
	0006B07
	0006B08
	0006B09
	0006B10
	0006B11
	0006B11a
	0006B12
	0006B14
	0006B14a
	0006C02
	0006C03
	0006C04
	0006C05
	0006C06
	0006C07
	0006C08
	0006C09
	0006C09a
	0006C10
	0006C11
	0006C12
	0006C13
	0006C14
	0006D02
	0006D03
	0006D04
	0006D05
	0006D06
	0006D07
	0006D07a
	0006D08
	0006D09
	0006D10
	0006D11
	0006D12
	0006D13
	0006D14
	0006E02
	0006E03
	0006E03a
	0006E04
	0006E06
	0006E06a
	0006E07
	0006E08
	0006E09
	0006E10
	0006E11
	0006E12
	0006E13
	0006E14
	0006F02
	0006F02a
	0006F03
	0006F04
	0006F05
	0006F06
	0006F07
	0006F08
	0006F09
	0006F10
	0006F11
	0006F12
	0006F13
	0006F14
	0006G02
	0006G02a
	0006G03
	0006G04
	0006G05
	0006G06
	0006G07
	0006G08
	0006G09
	0006G10
	0006G11
	0006G12
	0006G13
	0006G14

	0007A01
	0007A02
	0007A03
	0007A04
	0007A05
	0007A06
	0007A07
	0007A08
	0007A09
	0007A10
	0007A11
	0007A12
	0007A13
	0007A14
	0007B01
	0007B02
	0007B03
	0007B04
	0007B05
	0007B06
	0007B07
	0007B08
	0007B09
	0007B10
	0007B11
	0007B12
	0007B13
	0007B14
	0007C01
	0007C02
	0007C03
	0007C04
	0007C05
	0007C06
	0007C07
	0007C08
	0007C09
	0007C10
	0007C11
	0007C12
	0007C13
	0007C14
	0007D01
	0007D02
	0007D03
	0007D04
	0007D05
	0007D06
	0007D07
	0007D08
	0007D09
	0007D10
	0007D11
	0007D12
	0007D13
	0007D14
	0007E01
	0007E02
	0007E03
	0007E04
	0007E05
	0007E06
	0007E07
	0007E08
	0007E09
	0007E10
	0007E11
	0007E12
	0007E13
	0007E14
	0007F01
	0007F02
	0007F03
	0007F04
	0007F05
	0007F06
	0007F07
	0007F08
	0007F09
	0007F10
	0007F11
	0007F12
	0007F13
	0007F14
	0007G01
	0007G02
	0007G03
	0007G04
	0007G05
	0007G06
	0007G07
	0007G08
	0007G10

