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Pose titlo : 

:;.irir.:; th::: ::fr.ort - ter:: us::;icn::cnt lo~iiin;::; 1,6 ~.:c:-.--.;.:: ;;~i.-. ~-··· 

'-'::;:J c:mccn:rctcd on proble;:;~ of ;>rod.uc~i::m ~f c,:.·li;:~,..,.i..' li::c::-.: 

t:.1c fo;.inC:ry n:.,4_·;. i.'.ort" in :rovi Sc.~, Yt;.z;0:3l<;Viu, :..::;8Gl::..:i..J ..... ~· 
C.c~: i;;n o.:: c~ ui p::un t. 
I::.1rovur:ent.s in~o t~~c oper<i ti on of :fcccUn:::, of the ccntri::u:..;:.; ~-

of ~or~ hav~~~en propo~ed, ~icinc to incroa~c :he ~c~u~.c~ o~ 
I 

r~·:i line=~, r'c.:luc !:;io:-. of porso!!.a~l vnd. incre~:.:o ;;:-~o ;;:lG:1u;;. 

1 ct;cilcd liGt of teo~mical cc:uipcc; ; reco"1:.1cnd.Jc'!. ;;::i :mrcl::.:~;..:: L. .. 

0~:1exod L:!~ tho draft progran of f1.1rthcr <.:c cior.:.; ·:::.1.:..\;.~ ..;lo~ .... ~ 

un~ort~kcn tr i~prove tho centr~fucol ce~tinc ;rocc~s in the 

'27 :.:~rt" f ~o tocy • 

~" I\ ..... _ 
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· · 1 · r t"c f'·c'"o.,~ .. .,. r"L ... ,,I') - t· .. ·1R -.1.··'"!;.u".!..'~"".,-: ~!-..:_ .:_'.:C : •• ~1:1 fl Lil\;:3 o.._ -~. ... "' ~J .,..._ .... > - - - -'-'-

?hnt. 
'.;.~:1c f:~ctory l"iD~ .55 :1c~:=~ ol~! i1i~GO!.'j", ·:;u~ l;:!c ~=\.:?.._·c ... ~ o:;~·~·---:-... 

!#~1pplic::;. 

- . ... ,,.. v. ;. J ~,. _, , . ~. . .. ' r.:;o o:..:;:i..n:; Oil 11.le .... o .._.:.;., ~~ "'""··'-''·"...: .,~·- ·· 
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In spi~c of exr-erienccd oncl C:.cvotcu C"1~npo·:::.;r =01<.:tiv..:.L:: l.;~:.- .;_:::.::G-

locic[;l <lisciplir.c -the tcc:-.ni~Z;l r;:nd. eco.:-.o:.1ic rc;j._;l~::, :.;_.l!~ -

of t~e founur:y_, vrc poor. 
-rhi::; sit1.w~ion Gi.i.oulcl be o :;tributcd. i;o olu ,tjrc'- ;;l~· '·~=1!:"Jci:; ;;... J •••• 

~;:la control c~ui£)::en~, :Joor qu<Jl!.:;y of ~;uxiLi.:,.l.·~i r:;:i;J::i:.i2..: -".~~.::-::.· ...... c_ 

in·.~uct!.on channol t:,it,>e furnncos i~ the ni0n of ~;o;.:c i::-.)r::iv::: .... ;.i. 

ir. thi::i ficlC.. 

::.:•o cuin :>reduct. of .tho fuctocy ore cylinder liner~ /tLc 
~reduction ranse abcu~ 450.0JO pcs finisL01 linor~ ::.a./ 

...... -.. , .. 
.. -'~ ..... •..J. - ... 41 

ch~ncen to increase the output up to 1 ~ilion pcs ~.~. ~uc to 
f~vouruble situ~tion i~ tho market. 
~hcroforc strone; e::iphc.::;i.3 !:>hoLlld. be put in t:~i:.; p:.•oj~;;;; er~ 

' . 
:'··.' ~ J.l. l,! ....... 

cor.cc:-nir.c lin1'!.i'.3 /C.e::;i~ of ci::chinc.G ac1d ~oulcl:.;1 r.;c~:-.;llurf;J, ~.::. :·_;­

niz;Jtion of w'Jrk/ to ~Din m:Jxir..u::l incroo::;e_ of ou:;:mt •;;ii;h ; .. L~.i. .:.~ .. 

inventmcnt co.Gts ond without ctondntills in produc~ion. 
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:- o = •";) ::-.::., 1,1:: 103 C:ii.":; '.:;ciG:1t: 5,) :-:.Gs • 

. .:::.c liner:.; o.:.·c :-.:;nuf:;c t;urcd of l::r::-:; lloy iron · .. i ,,;a 

::-.c~~:.;urcocnt5 /220 - 250 H1/ c.md uetullot;r~p:liC ;.; t:•..i..; .;~~a 

/;}r::.rlito/. 

. - .... - - . - . 
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Iron for linor3 is ml.!ltcd in t..:o ti ton~ cu;>ole; fw..•n::-.cc;.; · .. .:..t~~ 

tiltin;; rcccive.r-s. It is poured. froo a rec Giver t;o ti~·::: L:c.'.1-: 
:;C:.J n;::; hunGinG .on o i;;onor.:;il c:.ind. i::> tran;.;t)Oi.·~..:;~ to ti:..:; Ct!::~:;:oi~-~~>.;_ 

o:;c:lines. 
·:.'hu::;c. c-.ochino5 tire ·crouped in two stands : 

the big 12 - position c~rouscl Soviet ~~nufnc~uro 

stond o:! four.to<m s:noll cotrifu5:;l mcchincs c~:.:-3 ..?oJ ich 

cionutnctul'o.1.11 theze mnchinos 

hn~o horizont~l ~xis of rot~tion and arc w~ter - cooled. 
Tl~c cr.rou~el in pou.:.-ar1 diroctly froc the l~dlc 500 :~G~-: .' ·::i ;:;:: h::' -

weir-~ht batchin{; device/, metal for sciull m:;chir.o::; is fir~t G.c.auli:; . ..;.­

rizod . /by cic.,ns of zoda a::.h/, then pouri:C.. to o s:::~ll tilt.i..::~~ 

tr1nl:, fror:. which it is b~tchcd by woiaht to sc<Jll c.1:.mu<.:l l~::llc..; 

I GhLJn~r...o/. 
Thtl "dry" could ourfaco coat i'or iron of the co~r..crcial n01;~0 

·~o~~~li" /Yuco~luvian prod~ct/ is used h~ro. 
LinDrs - s~lidificd und cool~d to ~he tocpc=aturo obcut 7co 0 c -
ora pulled out fro;:i. the mr.ciline and put on ~he c;1 . .it;c fror. ~:..o::~c:~ 

they foll onto tho unclorzround npron convoyor. J.-w t:10 o:.itlc:; c;.· 

tho cc:wo:,•or t;ho fir~t technical in::;;-ioction t'-i~:e::; ?:<-cc :;nu thc.:r. 

cv~tin~n ore thc~mnll~ trootcd /ctrccs roliovin:,.2 hou=~ 

450 - 550°c I. 
~ho proc!uctivit;y of tho cerouael : 1200 pc~ I r.hift ·::ith ~·.le 

monpo~c~ ? pcrGon&. 
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.· . ,~-/ .·~·- ···i''-'i ...... :"-.; ;,v..., ...... !l...,: ""' .. J \11-

:_._::;:~l .:;on:;\l .. ! :;.:.01:: the 

;;:1..: ~::.--.:Jll c;t.;:-..;i.·L'u:;;:l c1<..cili!:"l.;~: .:.:.,5 !io:i::; I .:.;::.i:'..'.;. 

:.~c to e:·~~,:;:;:.;ivo r::.:chinin~ L:l..:..o·;:::inccJ enc. i:.i,;l: ;k.i.'.;,.~~~ c_ . c-··~ 
I" •. , ;;n-:: :;·:;wr:.il y iuld. of production of liners i:.; vur.'J le.·:: 

f o~.- ;.: .. \:r lino1·s I. 

Tn 3CCO"··-,...,~e ···i~i:> "'U~··'"o"tiOll" Of th~ w'.;l~<:.:·;c:::e•1t; a::_ ~i~I..) :::.'< ~: ~;::.- .'l 
... .. ......... ""'••\,; ··011 .. " .._, .. : v ..., 

tr~c op~r:ition~~ . ::;:0c!1inan c?=.:-;; ·;;cs L'n<>li~cc. ::;-,c;·:.: c:...rt::::':.ll 

-~::c L:vcr:;~;o cycle o:: '.'!Ork of o ~~cL:r:c L.:;t:.> :-~·:Jo~:; ;_~c :;...;G -- • 

con~iGtu of the follo~inG operations: 

rota ti on, inc lllt:inl"; pou:-inc;, .::;oliuifico i;ion :..:n:. 
coo line 

- ror:iovinc of front boiit:m .::;ncl of the li:13r 

clucninc of the ~ould /~ith bru~h Lnd cora~rc~~cd ~ir/ 
- ir.tro!lucinG o~ po·.·:d.ereJ. co~t 

,,. . 
iv 

II 

~:10 opur!'tions /1/ end /2/ last too l::1r:.r;. 'file :;ilco:::-e:i;ic:1l :;.:.:~.·] 
fro"'l pourinc; to rcnov.31 of a c[i~tinc - v1hen cooli!l~: ·.-;ith ·:::; ·:,c· -

/"'·.; 

/~/ 

/j 

/·/ 

~. i.lOLl:l t;~. 

, .. 
'/6 soc. The opcratio::i of romvi:-ll: o:Z :. :10!; 

- . . ' 
....1; 1..; L' ::i.. •J •• ;) ... :: 

;:-.:•nunlly u..;int;; octhod of ra;:>l)inc, is not only t;h~.e - cor~:..;u:. . .:..::_, 

but ulJo vc~y tirin~. 
Tho pcrzo:mol of the otnnd ia too numerou:.; /totolly 'i2. lh;r~cr~..;/ 
1 wor~:er i.J bu:3:J with trc.in~port of cctol i·ror.1 t;L.~ cu;;olc, ': .; ·,·~:..·: . .;,:., 

the tilting t2nk and tho weiGh, 2 pour mochinos, 7 o:.>ur:~tC' ::.:. ~;~:i.;~cs, 

1 is ra~pon~ible for ooats. 
The avo=oco Gcrnp /nutfoll/ ~mount5 0b. 30% • . , 
C::u.;os of ou;;full con bo divided in-co four ci:oup:; : 

-inclusion:.. of sand on outer LJurf~cc of tho line.= -; 'j,. 
sluG inclusions ncor innor su~face 1~: 
~ronG otruoturo /presence of cecentite / 3;. 
not ~ot Gi~cnsional tol~roncc~ 

'fho cxtro~cly or:.rJll E:srea botwoon t·:10 rows of rn<1chinc~ :.r.cl ·:1o!'n, 

~lip;;ory flo~r crocto c; ro~l h:nortl . or \'!Orkor:... .. -.:10 i~•·r. ;l<J tl.(: o 

~1th coltcn ootol anG hot cuatinGo. 
In cunclLlGion;. the a tend of ocall ceutri:.'UGul :-.:.:.cll.:.no;.; c1:: .. -;, r.::1;t.J.L·: 

imm~diato incovotiono and recon3truction. 
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(presented in drw5s.l,2,3) 

':'he o:t.i.n problc::,hm.-: to increase the ditlensional :::.ccur:1c:; o: 

cili:lder liners and to reduce the n~ber of \·:or!.::c~rs c::iploycd. 

on this stand,can be be•;t disolved by introduci.nG the 11 b:.r '•:cir::-.." 

dosine: of iron i.nto t!1e machines.'1he only new equip.:icnt in tl:c 
~ih . 

system will be the mechanical,dial~inr; under a ::-.onor::i.il tr-

ack and carrint; hoist with the lad.le 200 KGs capncity.'.i.'lw t! •.: =~ ... ~-

iled technical specifications for the weigh are listed :: .1 

Annex 1. 

The batches of liquid iron previously deter:::iinatcd a."1.d st'!:; o:: 

the weie;h will be signalled by means of electric sicnnl~,i.e. :,;,!' 

color bulbs on the perimeter of the weir;h and o:i the ladle !:0L:1 _., 

near the operator's eyes, will flash.The button 'to ::-·~~•(!j;.:~. '. riu :r : ~·-

ter each filling of the ladle should be located on ~adle ~:olC.c:c ~:1 

the reach of operator's hand.The capacity of the ladle (200 !::G::;) i;, 

sufficient(with reserve)to pour all the machines CFl'l-3 workir.3 in 

the stanc(l3 ~cs according to the drwg.l). 

The transport systelii of :;wo tracks:track "A" (existint;)with n ln.:.:.-

le 500 KGs from the cupolas to the place where fillin~ of the 10d­

les 200 KGs and modi!ication o! metal will take place and. track 11 :>" 

-in the shape of a closed loop,where two ladles 200 AGs will ci~­

culate workin~ in ·continuous (cyclic) system of work. 

Short distances,litle space,many starts and stoppages make it i>:~­

prectical and nofcono:nical to .introduce electric driv.? for la.u ,-::;. 

Ther:!_odre the conception (drwg.l) is ba~ed on "CJ:;~;Ti<OZA.?" ::.am~:1ll;r 
,oper~ 

~quipment,listed in thL Annex 2.It is strongly r~cor.izendcd or to 



i 
I 

' 

.f 
I 

I .·. 
i 
I 

purchas::? -:?:c this --·' - -...... w.:;.- .... :-.-.&..;,,.... 

"C2i23.JZhP11 ele!!lents as a ::i.oC.el. 

~o cbtc.in ::ore s:n1.ce fer operati.o!'.l. of ladles the· le:-:; row o:: ::r,c-

hine (to5cther with chutes) should be displaced at the distance 

about 1300 tl!:l to the left (facing to the carousel).To i~p~ove the 

safety conditions the whole floor inside the sta:id should be rep-

laced. 

Drwg.2 pr·esents interim. solution (e.g. during a failure of the we­

ic;h) • .• that is by volume'' syst· m of batchinr;. '.:.'t.e pourin5 box. !'la-
• 

ving· volw:tc exactly equal to the volume of metal required to po-

ur the machine,fixed to the inlet trouf;h,has calibrated hole ~ade in 

core-sleeve,securing outflow of aetal at the average speed of lKG/sek 

In this variant much depends upon skills of the operator althout;:~ the 

dimensional accuracy or the castings will be worse. 

After icplementation or the changes proposed on the drw5.3 (intro~u­

cing bronze sleeves,change of material of the pushing piston onto 

very heat-resistant alloy Prokron 10) the operation of the pus'i'li~::­

-out mechaniJ~ will run scoothly,without obstaclas and cnn~al d.raeg 

ing ot casting3. 

After implementation ~! all the proposgd changes the fillowin~ adva..~­

tages will be obtained: 

- ~ood accuracy ot the castings (the inside diamete:· tolerance 

in the ranee !o,4 mm) 

- reduce~ aumber o! personnal. (down to 7 persons) 

increased output due to the en!orced cyclic system o! work. 



cn~P.~,and ncchn...~ical shock. 

.., 'i'l:Jra.n~c or weiehing: 0-200 XG. 
'-• I 

A 
}. ~he snalest graduation: 250 G. 

4. AJ.toraatic rcdjustment ·of "0" after a sir;nal of the opcrv.·::.or 

(e.g.after pressing a button by hilil) 

5. The dial should~quipped with a set of adjustable contac'tn 

for signalisation purposes. 

6. Si&ialisation-by electric system (own source of enerc;y).Sir,-. 
nals,after cl ... 1sing the electric circuit,should be tran:;:-.~ttc:!. 

to the ladie·(protective shield on the operator's side) a.n~ 

outside the dial • 

. · 
: · Note: 

,. 

. .. , 
' 

As the alternative to the electric' sys-ten of sie;no.lization co:-.­

sider the p~eumonic system as very reliable in hard conditio~s 

or work,in dusty atnosphel"e,high temperatures and the like.All 

component elements 1 including color signalizators are manufacturcc 

by many !i~s,i.a ~"IECMAN,Sweden, 

Thin tlexibile plastic tubes connecting the weigh wi-:h 

t"iie signalization points are easily repairable in case of brc il.l:i~1::; 

or other failure • 
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·~zcn:ac:tL :r;i::.UIP::~~::·r R:=.co::.:.:~ffJ.L:;D FOR ?~nGH1,s~ .. 
rt -1rI .. -,-:-.· ·c;.--.'~r-·--G·L C'-::: 0 -,_.,. .. ••. ! L ·~.._ ....,., .._."\ • U h .t•u.t..l.IiU..:> 

";:J/ 

I .. ,_-::. OV::, 

in brac!rnt.c; : tbJ mozt suituble m~nufocturers 

1. i.~.:!ch~mic&l dial weigh - rcdesir;ncci ond adapt~·.: 
/I.:i.B~Li.., Cclja, Yucosl~via/ 

2. !.:onorail trnc~ type K~!J-500 

J• Hand operated hoist t::;pe ?DP. 250 

~. La~le holder type UK0-200 

5. Ladle type KPO 200-2oq KGs cupacity 
/for ite~s 2-5: C.ENTROZAP. Poland I 

6. Spectronetcr type JY 32h, scope o:f an:;li5is : 

about 15 clec:onts /JOBI'N YVQl;, Frimcc I 

7. Pyrometar -cype ".Pyropto" 

l -

. .. ... .,. 
.. ; . l l .. ·.· 

"' pc..) ,;; 

2 pc~ 

') '""'' ... ,...... c:.. ;..t\J 'JI 

2 r•~S 

1 _?C 
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~=:-:JGitt:?.l CF J:.'u"':{Tii~ J\C·~ro::s mnca SE:OUQ BL G:-;0.:.:;~i·~·I :·.~i.:,:: ~o 

Ir.~i..1110\'E ·~iiS CE~imI~UGi\L CAS:rIUG Pi\CCl.\SS IK TH~ I•'GJr:Dh;[ 

Not~: 

Prot;r~tJ ind.iontcs only act;:i.ons \ihich do no~ re;:uirc zuh::;t.:1;.i;i~l 

o:>..rpcnsos and which can ba realized. self' - rcli~ntly by ti:.~ :;..;.;!"-::.i­

cal personnel of the fact;ocy - ov(!ntually ;-;iti:l a~;:;i;:;toncc of t::.o 
?fovj. Sad Univer6itJt or UNIDO~ experts. The ac!;ions nre lis:;cd . 

occordin~ to diminishing ioportence for the 1~cto~y. 

1. Conplex of actions and ceasurcs aininz to elimination of surface I 
and subsurface defects "'n castines /\"1ith ovcnt~;;l cnan::~; o.f 
mould st:ri'ace coat; modificator, introducinG of o·oli~;~.:;ory 

temperature measurements/. 

2. Applioetion of partitioned ~oulds for manufacturo of' p~ofileu 
linors, peclllierl:/ on mnchines CFM-3 • .Aic: to l'ecuco 03C!U.r.ir:·-; 

allowances down to abollt 2 mm. 

3. Rcconstr11ction /rcdesif;;!l/ of the pllllin~ a1chanism in ~he 
carousel ocntrifu~al mcchino. 
Aim: to eliminate tho vecy tirine; manual operation o:f "pu!;!:in:;" 
hot liners fro::i the mcch~>niso end t..i> ic;provc cun<lition:; o~ ·;:or~·:o 

4. Application of centrifugal oa~ting process to nDnufncturo o~ 
piston rings /centrifugal sleeves insteod of individuvl snnd 
oast1nf;/. 
Aim: genoral improvement of econoacy of production of rin~s. 
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