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Xxpea of 2lant for coatiouous stesl sasting

In spite of the differences of opinion whioh s$ill exist on certain eeconomie

problems involved in the substitution of continmous costing for convensional ocasting

methods, the continuous casting process has now received offieinl recognition as an
offootive methoc of production in meny countriass throughout the world.

Aeeording to publisheld figures, there are now about 6C industrial, semi-industrial

and experimental plants in opercsion in 22 diffurent countries; and about 30 more
plants are under construction.

Alshough the first experiments in continuous casting were started before $hLe

Second Vorld Var, it was not until the Jeriod 1943-30 thet large-scele experiments
weFe undertaken in a number of Zuropean countries and the United States of imerioca.

Initial research was carried out on experimental semi-continuous casting Plants)

and by the early 1930's this had already produced the necessary datn for designing

and building larger semi-industricl and industrial plants for casting steel in
vertical moulds from which the billet is continuously extracted.
GE.63-15139
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Between the middle 1950's and the prescnt day continuous casting Las ocome to
be used on an industrial scelc in the USSR, the United Kingdom, the Federal Republic
of Germany, France, iustrin, Japan, Czeci.oslovakia, Spein, iiexico, Braesil, the Polish
Poople's Republic, Peru and the Urited Arab Republiec.

According to figures publisked by Concast cbout 2 million tons of steel were
produced by the continucus casting method in 1962, and about heclf of this totel was
produced in the Soviet Union.

The equipment nmcst commonly used {8 the vertical plant whicih has considerable
technicel 2nd economic advantazes in that 4t Dossesses noné of the unsatisfectory
features cssocicted with inecliacd wnd horigontal systems suci: os continuous ocontect
between tie billet and vae of the mould wells, asymmetry in the structure of the
W 1let, and & lerge surface of metel in the mould.

Depending on tlie anctucl conditions proveiling in individual works, tho plants
are installod ir differont positions iu. relation tn the flior level of the shop.

Some adventages and drawbacks cro ossociated with both the main positions - the
above yground position in whieh the entire plant is situated above floor level, and
$he underground jpesition when the grecter poart of the oquipment is located in under-
ground pits, and only the pouring platform is raised slightly abowe floor level.

In the USSR and other countries plants of both types = "tower" and underground - hav.
been operating successfully for ¢ number of years.

¥ith the latest continucus casting plant it {ia now possible to produce square carbon
stocl and steel nlloy billets from 30 x 50 mm to 300 x 300 mm in sizse and slabs up %o
200 x 15C0 mm in size from ladles of up to 130-300 tons cnpacity.

In recent yenrs thore have been roports of new design sclusions for individual
parts of the equipment nnd for the Plents as o whole, ineluding arrangements for
bending the billet in the verticel Plane ns it is extracted, and for pouring she
steel into moulds placed in racind formationy aend these have made it possible to

Feduce the height of the plant considerably and improve its efficieney indiocasors
still further,
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2. Maln copmonsnts of continucus sosting olant

(a) ladle

Two different types of ladle are used - the stopper-type for pouring very
heavy heats, ond the tea-pot type for hects of less than 30 tons (though tea-pot
ladles are used for pouring 90-ton heats at the 4ppleby-Frodinghnm works).

The difference in the $ypes of ladle used for different purposes is e
to the fact that the temperature of the metal falls rapidly when small
quantities of steel are poured from stoppor-type ladles; there is a risk of
the metal solidifying in the tundish and the flow of metsal is diffioult to regulate.

. When tea~-pot lodles with lids are used, it is easior to obtain a higher
temperature before cesting} and it is also possible to keop the metel hot during
the casting process with hecters fitted in the 1lid.

On the other hand, when the metal is poured from tea-pot ladles, it 1s
dram off from underneath the sleg and therefore contains a lorger proportion of
non-metallic inclusions,

As the metal sclidifies more quickly in the mould, slag inclusions do not
have time to float to the surfacej; ond continuous ecasting therefore calls for
higher metal purity standards. The content of non-metellic ineclusions ean be
reduced to & minimum by ensuring that the cherge is of tue right quality, that
$he correct technique (rimming and deoxidation regimes) is used for preparing
the heat, that the rofractory linings used ‘src Lighly resistant and that the
metal is provected from secondary oxideticn when it is being tepped fiom the
furnsce, poured into the tundis: and thenco into the mould.

(®) e fundishes Which distribute tle mesal $o ench mould, facilitate
$he removal of slag particles and reduce the hydrostatic pressure when the metal
is poured from the ladle) are a2lso of two kinds. One is fitted with a stopper,
ond the other with mensuring cupss '
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r of the tundish is=s heeted to & temperature of

Before cesting, the linin
heated by portable heaters.

12000-13000, and the ..easuring cups ere also
e is uade of tuendishes fitted with stoppers. The

In the USS1 oxtensive us
ed for additional nossles

aedvontage of this tyve lies in the fact thet there is no ne

for drawing off the first wou
consists of two loyers - one the re-inforcement and the other

e refractory raterial with

rings of metal end slag.

he tundish lining

the lining propers ‘he ro-inforcement loyer is nade of

low therral conductivity, rd refractory cley briek.

l1ids and tundishes by

and the lining proper of stande

Good results have been obtained From experinents in lining

padding thenm with plastic refractory moterinls.
The relicoility of ithe stoppers cail pe increas
conpressed wir and using suitable refractory moterial for the plugs end cups.

Satisfactory results heve been ovteined with e system in which the metal is
(insert) being mede of & wear-

ed by cocling the stems with

poured through douvle-leyer cups the working plece

resistant meteriel and the outer cup of refractory clay.

Cups mede of gircon or high-elunine refractorios may be recormended for cneting

rinming steel.

For killed steel deoxidized with plucinium, gircon and bi-ceranic oups with &

n tc produce setisfactory results.
n inserts nay be used for casting

clay-grephite protective leyer wey be relied upo

Standerd clry-lined culs cna cups vith girco

transformer ateel.

(¢) The moulds ore made of copper end copner tlloys vhich have & high therwsl

conductivity.
For casting snell sections the norusl practice is

in & stcel cesing with cooling vober circulating inside the wells.

e comron to use thick-walled sectional
The vworking surfeces of

to use soamless moulds enclesed

_ tor larne and rediw. sections, it is mor

moulds with chennels for the cooling weter to circulete.

these moulds may be planvd epein end ernin to remove the feults which always arise in
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the course of operation; and this gives them & longer lifotime, sometimes as much
as 20,000 to 30,000 tons of steel oast, - | T

The length of the moulds used in plents in different countries veries within
& vide range from 500-80C mm to 100U=1500 s,

Long experience has shown thet moulds should heve en "inverse conical" shupe, -
1.0, with the dirensions smaller tovards the botten. The dimensions should be reduced
by an absolute figure of 1% of the width of each side, and the reduction does not
depend on the length of the mould.

The "inverse coniocel" shepe gives the mould better heat reduction qualities and
reduces the risk of longitudinel heat cracks forming on the sides and edges of the
billet.

To reduce the amount of friction and eliminete the risk of the orust sticking to
the mould walle, one solution is to use various types of lubricant such as organic
oils, perattin, the waste products of the fats and oils industry ond minerel oils.
Another method is to keep the mould vibrating by mounting it on springs or moving it
up and down. In the latter case, it will move downwards at the same speed o the
billet or slightly faster, and then resurn to its original position at three times
this speed. | |

* The reasons why the crust sticks to - or "hangs" on - the mould walls are:
(e) faults in the ‘working surfeces of the mould vells at the point where the crust i
touches them (300-400 mm frow the top); (b) geps in the joins between the valls,
ond the leakege of metal into them; (o) deflection of the mould from ite vertieal
axis as it moves; (d) displacement of the axis of the nmould in relatien o that of
the plant as & whole; (e) faulty lubricetion of the walls; (f) particles of steel
attaching themselves to the mould walls when the cooling rate of the latter is roduced;
(g) poor quality of the metal. .

Experience has shown that pure copper is not the oaly substance which can be ¢
used for meking the moulds. koulds with working walls of copper with am sdmixture f
of chremium, which makes them tougher, have produced satisfactory results in terme i
both of lomger lifetime and the quelity of the tronsformer steel slabe prodused. -
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(d) S°°2ﬂ§2:¥ cooling sygtems. This consists of ¢ number of jets vhich spray

water round the billet, and nrlso of guide rollers which prevent the billet from
bulging.

Bulging and warping (bending) cf the ovillet occur [or n number of reasons
including: insufficient intensiiy and uicvenness iv the ecooling of the sides, _
particularly the narrov ones; incirveet distrivutior of the wetor in the secondary
cooling arce; insufficient stiffness of the rollers supporting the steel bar in the
secondery cooling arve, or too hizh o castin: speed with the rosult that the liquid
phase in the contre of the billot lasts until it hes nassed below the sccondery cooling
area. .

48 the quality of the pillet and the »resence or ebsence of internal cracis
depends to e large extent on secondery cooling, meny countries are underteking
intensive research to discover the best vossible designs for jets and supporting
systems, and the best cooling systems for stcels of different gredes.

Ais @ result of this rescarch the equipment is being simplified, production and
reneir costs are being reduced and the cooling weter is heing used to better purpose.

(e) Pipgh-roller houpigg. This usuelly houses one or tvo pairs of rollers
(though multi-roller systeus are occasionally uscd when the billet enters the housing
with the core still liquid; in this cese the specific pressure of the rollers on the
billet must be reduced to prevent the formetion of cracks dwe to uneven temperature
changes)

The rollers nre driven by elsctric motors with mechanicel or hydraulic transmissioa.

(£) Scparation. The billets are usually seprrated in even lenpths with gas
cutters which move dovnwerds at the same spced es the billet itself. On plants where
the billet is bent on cxtrection it is usually separated in the horixontal plane, and
sometimes even by heand.

Por separating snell scctions some plents erc equipped with hydrcullc_lhoari
instead of the oxy-acetylene cuttoers.

Uther efficient methods of seperating the billets tre now being developed, Tlilo
include sliding shears, exnlosion methods, etc,
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(g) On plants where the billet is met bent on extraction, the gsquinmeat for

m-ﬂi-lmn consists of tilter-bnskets, roller conveyors or inclined

elevators in the case of underground or semi-underground plant.

Coatinuous casting plants oen produce & wide variety of stcels, in terms both
of cross-section and qualisy. '

The least sujteble scotion, as reogards the formation of intermal and extemmanl
cracks and flaws in the centre of the billet due to shrinkage aad liquation, is the
round section. -

S8quere seotions are not so Sough as round omes, as there is alvays some "give"
in their sides, and the¢ risk of internal cracks is somewhat reduced. As regards
-strustural flaws dwe to shrinkoge and liquation, the square section is ne better than
the roumd one. : '

Roctangular sections (slabs) are less lisble te internal oracking, as the broader
sides offer less resistanse to the shrinkage of the inmer layers. Flaws due L [
shrinkage and liquation usually cppear alomg the lomger axis of the section. Nigh
output figures oam be achieved in casting rectangular sections but, as the wideh of
%he slab is increased there is o greater risk of lomgitudinel heat oracks om the
broader sides.

The min technical paremcters whioch determine She quality of cemtimuously cast
billets are the temperature of the metal at the time of casting, the oasting speed
aad $he oeoling conditions when the billet is in the mould and after it leaves i4, i

The metal hardening conditions and the duretion of the casting process mean that
Wality requirements for the hot steel are much higher.

When the metal is under-hoated, it is difficult to oast the whele hodt. The
billet vill have an unsatisfactory surface, with wrinkles and soabs. - PFrequent buraing
of the ladle and tundish oups compliocates .the oasting process and sdversely affeots :
the quality of the steel. , !

Yhen the metal is -overheated, the limings of $he furmace and ladles are hoavily

scoured, tho proportion of slag ia the meulds increases and the casting speed has to
be reduccd consideraly to prevent tho metal dropping right through the mewld whea tho
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outer crust of the billet is so thin. There is nlso preuter rilk of intelunl and
external omck-, the stoppers do not funotion properly, the gal mtuutiou of tlc
atoel is inercosed ond the qunlity of the billct is impaired.

If the motal is cast ot thc'rioht tempemtu:,, thise difﬂcultlea do ni trilo
and the quality of the mctal produced is completely satisfactory; amd it is therefore
cssential to discover the optimum tempcreture for coeh grnde of steel, bearing in mind
that the temperature of thc metal will drop b.twecn the furnacc aad the tundish,

~ Vhen the temperaturc of the steel and the casting speed are increased, the -
surface quality of the billet is impreved but there is an additional risk of intermal
eracks ond porosity along thc axis. For continuous casting, therefore the
teqerature should not be mor. than 15=30° C higher thoen that adopted for normal
outing, though allowance should be made for the fact that the duration of the prosess
is longer.

High casting speeds are valueble from the point of view of output and the
quality of the billet surface. But speeds are restricted both by the height of #he
plaat and by requiremonts roperding the structure of the stecl produced. The'
optimum casting .speed should therefore he selvoted inm the light of the section and
dimensions of the billet and tho grede ¢f steel used.

On cxisting industriel and semi-industrial plant the casting speed varies
within a fairly wide renge from 0.25 to 15 m/min, but in actual practide shere is
little difference between optimun casting speeds. 7hen the speed is reduced, the
tundish cups tend to block up and & ocrust forms on the surface of the metal in the
moulds. When the speed is too high, there is a risk of the metal dropping right
through the mould, or bulging above the pinoch=rollers.

The highest specds can be nchicved is casting smll sections. According to
" published figures, the Bnrrow Steel Works, Barrow, uses speeds ranging from 5.6 to
14.5 m/min in casting 50 x 50 mm billets, nlthough the optimum speed a."un to be
about S=10 m/min, : ‘

' On the plant operrted by the Sumitomo iletal .Industries, Osaka, the maximum

speed attained in cesting 90 x 90 mm squares from oarbon, stcinless and spring steels
is &6 dl‘ﬂo ' ' :
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Casting speeds on plants at Ibbse (Austria), San Adrian (Spain) ond Eskilstune
(S8weden) renge from 3 to 4.5n/min,

For widev slabs, casting speeds have to be roduced considoradly. Om a plant at
Hikari (Japam) w!ich produces carbon and stainless stecl slabs of 115 x 1030 mm and
130 x 1200 mm the stecl is cest at spoeds of up to 2 w/min.

On & plaat in Dillingen (Federal Republic of Germany) low carbem risming and
killed stecls eare cast in 200 x 1020 and 200 x 1500 nm slabs at o rate of 0.7 m/min.
Approximately the same specds are used in large plants in the UBSR,

The quality of the continuously cast billet depends to a large exteat both on
proper coatrol of the stream of metal flowing inte the moulds and on the chemieal
composition of the stool. :

Even with optimum temperatures and oasting spevds, it is cssemtial to avoid any
splashing of metal which may ocour when the lower rim of the tundish {s crecked or
pitted, whon the amount of metal poured is too smll for the section of the tuadish
chamnel, or when the level of the metal in the tundish is too low and pressure is
imadequate. .

Vhon wide slabs are being cast the baok=-flovw of the stream of mctal in the
widdle of the mould washes away the orust of the billet at $he thimmest point (the
middle of the broader sidc), and this oauses longitudinal oracks to form.

If the stream of metal is deflected to & peint one third of the widéh of
thoe mould from the narrow side, the proportion of rejocts due to lengitudinal csachs
oAn be greatly reduced,

The min elements which affect the formation of longitudinal cracks in mediue=
carben steels are oarbon and sulphur. If the ocarbon content of the steel is Mpgh,
the sulphur oontent has to be correspoudingly reduced. In the oase of 15C x TO m
slabs, for instance, no eracks were observed in steels with a oarben centent of 0.148
and a sulphur content of less than 0.028%, :

The quality of the inside of the billet is greatly affected by the rete and
evenness of cooling after it leaves the mould, = {.e. in the secondary coecliag area,
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One striking tnturo of the continuously east billet is the wniformity of its
owul‘o':oqodﬂon and the sonsistency of its mechanieal Propertiss both lemgitudinelly
and in eross-seetion, but porosity at the oentre of the billet is more developed,
partisularly ia the case of Square sections. In earbom and low alley stecls, however,
$his porosity may be easily corrected by rolling after & 4= $o 6-fold redectiom.

4, o '

.Continuous oasting has a nunber of sconomie, technical and operatiomal advantages
over the normal easting prosess. '

It helpa to incresse labour produstivity, improve wvorking sonditions snd reduse
the costs of the steel-making and rolling proeessss, | ‘

It completely elininates the consunption of pans, mm plates, bogies and other
stesl-making equipment, and does sway vith the operstios of transperting the Millets
to & spesial seetion for stripping. The consequent redustion in the labour feree
*sployed ewtis oonversion costs per ton of steel by 3-14%,

The Jones and Laughlin Co, sstimates that the cost of semi-finished steel prodused
by the eontinuous casting method is about 7. lower thah with convemtiomal fasilities,
Asoording to Conocst the reduetion will vary ascording to plamt layewt, ¢rades of
steel, ammual tonnage, heat sapacity, and the design of the continuous easting faeiditgys/

One oonsiderable veonomic advantage of rolling continueusly east billets is that
there 15 mo need for top and bottor trimming, whish secowmts for 13-23. of the velwme
of conventional billets. The eontimuously east billet in wweh lenger thes Sheee
Prodused by conventionsl methods, and $his meanms Shat vastage as & result of trisming
and outting amounts o only 35, This fizure ean be further redwsed by inereasing
the amount of metal powred in o single rem,

It has been demonstrated both by prestiesl experience {n the operatios of extsting
Plants and by economie ealeulations thet, while the yield of serviceabls sdeel
Prodused by the normal method is 83-86/4, it is as high as $4=96; with the sontinecus
¥/ Beel, vol. 131, me. 12, September 1T 1962, pp,06=91. '
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casting prooccas. In other words, in rollin, continuously eqst billets of killed oteel
the yield is increased by 8=13 ., With rimiing stecl the Yield is inereased by 3wd,.q

Another fnetor to he token into consideration {g the redwetion gn eosts nshieved
by doing away with the reehieating and hlooming proecsses Tequired for billets prodused
by the econventionmal nethod,

Nearly all the operations gn Sontinuows casting plamts lead thomee lves to
meshanization and automtion, and this makos it vossible to release a eomsidersdle
Proportion of the laiour forec for other purposes, Eeomomists have ostimated that tihe
reduction in the num'cr of opesators required twans that vages payable per tom of
metal ecan e cut by about 10 ., |

One oharncteristie fonture of the eoatinucus Suating prosess is sh..: it is Maly
sfficient hoth for large iron and steel works amd for scmller works with on anhua )
output of 50,000=250,000 tons of stceli in other worde $he advantages of large=aeale
prodwetion (ond of large billets) no longer apply to the same extont,

Continuous easting mokes §t possilile hoth to do away with the blooming mil) (and
thus ~edwee the nuber of rollin, operations and ewt down sapital owtlays and operating
costa) and to mupplemont the work of the vlooning mil]l when output from the stee)-

‘making shop and she finished mills is remning ahead of bloening mil} oapacity. Anocther

advantage of sontinuous ensting ia that steel produetion oah be inereased without
enlorpding the area of the snatin; shop,

wetal Hrodueed fron :my kind of plant {, suitable for eomtimuoue easting, but the
bost results ure obtafnod with converter cr oleetete furnase steel,

The eontinuoug casting proccus gan produse small and large seetions of slaset any
srade of wteel,

Ly eontinuous castin: apucinliate believe that this prosess 1y particularly
Promiming for the produetion of r1lloyed and Mih=alloy steels vhere the ceonenie
effeetn of the higher ylold ype tueh yronter than i $he eane of earbon steel,, Shough
the poswilility of produeing large mmanes of carbon ateel hy 4ige mothod sheuld net
be overlooked, oOther "peciclinsta take the OPPosite view that the future of sontinuens

oastin: doponds on the succons whioch plants of this type ean aohieve in produsing
earhon stoels,
N
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The catent 10 vhioh sontinusus casting plants are likely %0 be used in the irem
and steel industey doponds on the posethilities of inereasing owtput., At ome plant
in the Seviet Unioa it has been caloulated Hat, by inereansing the sasting speed hy
0.10/nin and redusing the time Saken to prepare the spudpment by 30 ninwtes, predusiive
sspacity can be inereased by abewt 30,

ne decisive way of inereasing ontput 1o ¢ sast the steel ia multi-otrand ‘moulde
or $0 wee multi-strend plants. ‘

In shors, the present.peeition regarding eentinuens casting may be swmed w by
saying thet .the process has moved owt of the oxporimental stage inte the vider arems
of industrial steel prodwstion fa RaRy sountries Shroughout the world; end $hat 4n
these sovmiries it 1o bringing abowt radieal ohanges in the Sechnique of iven
and steel produstion, and rofeing the gtecl-vorking and sasting presesses %o a nov and
higher level of indwstrial development,

5.

™he results already cbtained from sentimeous sasting plant fully warvent & further
extonsive application of thie advanced prosess, and its dovelopment vill be cenbinued
hoth by She imstallaticn of mew Plaats in enisting vorks end hy the censtresticn of nevw
nlants,

I8 is guite clear frem mporionse gained at the Nevolipetek plent vhich wag She
firet in She world %o operate without ohill pans and bleoming, and frem the results
obbained at vorbe in & nmder >f other Sountiries, that {4 is new peseidle 4o move oo
to\huﬂM--h&“l”tdmamumhuul&mmm
mm-mapwuammmmpm vithowt any blosming or
slabbing mille. ‘ ' '
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The eontinuous castin, plants whieh will Teplase the dlooming and slabbin;

milla in large vorks will radieally ohange

the whole oryamisaticn of produetion, the
loeation of $h: watn vorkshops and the

AFramgenments for transport vithin the werhg,
Calewlations mad. by Gipromes (U&H)‘/ indiecte that, ia o woshs producing

3, 200,000 tons of rolled shect stoel, netal consurplion can be reduoed by 700,000 tons
by weing continuous eastin, instead or slabbing,  TLu netal Consumption fastor per
tom of rolled steed will bo 109% Ky, cuipared with 1300 Ny, by the eanventiomal method ,

P & be reduced fpom 117,000 to 88, 000 m2 and
v whcle eun be pedueed by 60 hectapes.

The lenpth of Fullway lince required will be
swmber of work.ra

The dotul urcy of the rollin, she
She arve requirdd for vh. works .s

rodueed by 1. kiiometzen, The ‘
wmploycd in the stevlenaking and rolling shops will be reduoed by |
80, and laboer productivity will b 19. hiLher shan with Sonventional faeilitfes,

The effvets of eontinuous easting .re partioularly striking whea the presess

i waud eunjunesion wieh URYACR eonvert.ps, Satiafastogy Wushronisation of $he

SRvertor prnecas vith that of the eontinuows susting pleat 1, svaranteod by the
Fugularity of Wil eonvoert opy,

I8 sveme possidlc too to cast o numbep
' In e proeves; and $hia rodue.
«fficiumey of the plant,

of hiate in one rleat without o booah
& sPvpilation Sime, and iaeresses the productivity

0 wide arv clready i Sporetion) and date obtained fron
sraetien shov that it 44 Sochnisally pessidle to sand
slaba up to 10002000 1 vide and squar. soetjons of 330 me and wors,

The developmont of industeial
vay for the ocomplet.. y the sonvuntional esasting process by centinueus
Santin, ,

vApuePimeats wnd produetion

The witimuge Meccas of eundinuous Sastin, depends largoly om the sbent ¢o
whieh She ppccoun enn by

wtonatod, wnd Tueevareh (s deing undortahien te preduce
| smtocatie devieon (op Feoulasing the ousting prosess. These consist of Wwetwme to

Pearlate the ),y oot the metnl tn $he tundish und the M“, both of them ‘O‘“
mbjeet o 4 ainic etcnteod,

‘/ !O:O i“‘.. m. N(«lol’ 1960.
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hohﬂtuotﬁbouwouuuﬂulyhm\hlmlotmmu
uudumuunum-nouqm.uauunqmlmo
withia precerided Aimdte,

lhlmltclmdnmlmonq“mumﬂ”mdﬁowo
and She tmiich reqpectively.

mmnmmummmmmummmm
*.ummm,muun«mmmmum.

uwuwmu»mmuamnumt-m
ﬂq.‘duddﬂ-“plﬁqhﬂd“cd““mh
snsccssfully cast ia small and large seetions. M the sane Vime, tundiches are
muquu.quuam«mmmmumw.
' unamwwammauumtau.MMouu
Sent frem the vertical te the berisental pesitien. 1% bas alveady bomn demenstonted
&uuum-.u.o-uuo-»mum.n. ¥k grecter widthe of
hﬂ-’h-.tbmnuuhuuhwuﬁ-lc-nm wd, as the
ummummamm-mummmuaamuo
muumuutmmummmummdmm-n
varied. .

uuuutum-mammmumtm-mm
-u.nmuu.nuuuuuuu.muummwu-
angle. ummmmmu«-m-.uu.duummmmu
uumuumwmm.uuauowﬂmuuh
pu&-utmumum‘unmmmommmuu. Theve ase
hMmM\t“tmmmthmtudMM&uod
.uuumnu--.huamuu.uuu..u..um-.unadu-
soquired quality.

uuuumm.uuwuuummum
Wummummutmumm ad the tecindecenl
am.mt-s-qamm.m.uwumumnm
of ootual emnditions onisting ia o given wothahep. 1 10 ofben advisshle %o ont
“&Wwo“ho“hy&“md&“bﬂun
abeve grownd level, l--nmmummnuu.cmnwwuuu
woed, eaaly the future will show,
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The sueeesscs achieved 1n sontinuous easting have paved the way for the
developaent of o eombined eontimwous easting and rolling proseee whieh, 1% is heped,
vill eonmitute the nuelvus of the steel-mekin, vorks of the future.

The wdvamtages of $his cre that She duration of the prodwetion ‘presess fep
finiahed steel would be reduecd, the yield would be inereased (lese Srimmings and
other waste), se ital owtlays would be redwsed, labowr cxponditure would alse be
rvduecd (oliminatton of sevural Stcebnionl Sransyort and wxiliary operations) mad
better posaibilities would be offered for eomplitc mechanisation emd astonstien of
She watire proecss.

The main obstaele to the solwsion of this probler is that ecntimwens sasting
«nd relling are sarriod ouwt .t differvmt specds. In o vertical centinweus sasting
plansd, for instamer, .. 300x300 m: Squary seetion will move o8 a speed of 0.6 a/nta,
ad She owlgut of 1 sin le strand i 25 tons pur hour, But the peed required for
rolling Billets of this afse in the firet stand of & continuens rolling aill is
M a/atn, wnd output 18 730 toas Por hour.  Thus $he owtput of o siagle-strend plant
is ane Swemby=fifeh or one Shirtiv8h of shat of the rolling mill. Por 20001000 am
olabs, Shv owtput of & simgle-strand 2lent 18 one ei kbh or ome Semth of et of o
Shda=sheit rolling mill,

Obher diffionls ,eoblems ar: hovw $o symehronine the opotation of the plamt end the

rolling mil), hov %0 maintain an oven Semperatur: at the separation petimd, ote,
WNen sontinuous oasting and rollia, are ram together inte o sdagle precess, the

illet hus to b of Wi A Quality o8 1% 19 Aiffiouls S0 shosk and climdnete fenits whea

e billed is movin, santinucusly forwesd tate the rolling mildl, Aoocndiagly ene of
She main problume of thig sombinid proeves ie how to produey o contimucusly sast
4llet vith no surfae. and internal flaws whieh have 0 be removed defore relling.

Yor produein, lar ce and medium- svetion rolled steel {t 4o »0008ble to woe mlti-

Wrand vertisal eontinuous sasting plunts 1 sonjunetien vith channel-tgpe Meoters for

Reating She Billoss nad She rolling mill and Reoping Shem ot MR oven Sompereture.
Continwows snetia, ,lants upe Mituble for the inecsporatien of sdditienal

foaturus sueh na sreliminary veouumi sation, arvengements for predecting the flew of

\

‘/ Lol ..“.0'. 0.4, :':“MOV". w n No, " 1982,
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mmmm«u-uﬁmumms (Nisvegen, asgon,
poofanc, ote.) trestacnt of the metal vith guthetie slags, ote,, sll of whieh
omedderably iagrove the quality of the Milles,

ia shest, ccatinuens casting 10 & Dasie precessy amd, if 14 1o embonsl voly
Wylied 1a the neer future, 1% chould wesurege the constousticn of wehs with
Mommmu-cmuummmuu&
solldag presces. nmutmmm.mm-qmum
tosinique of 1ven and Mool predusticn.
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