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- - LONG VEEAR S| DE DAMS BACKGROUND OF THE I NVENTION I n

the continuous casting nethod of manufacturing steel,
woreioramsés i qui d) steel is cast directly into tPCTABR007/000351

by a casting machi ne. The shape of the strip is

determ ned by the nold of -t he casti ng nmachi ne, which

receives the nolten metal froma tundish and casts the

metal into thin st&b& §E33§%r Sbe further

subj ected to cooling and procéessi ng upon exit fromthe
casting rolls . In atwn roll caster, nolten netal is

BACRGROMMEE dr0 ekwe eRvan@doly of counter-rotated
hori zontal casting rolls which are internally cool ed

so that netal shells solidify on the noving casting
roI | surfracene aadtaheobrsouaau:lhggﬁltelmbdabft h@nﬁ'fﬁcturing

t.h t [ls.t d t i
g R L S et Sl B Ly O

stcrapt byg ar @lalssinghmachime’. niThe ishagpsedfhabhel st dfser
dett%r'}n*i%e%?% “f‘n%'l&” ol i sté}]%gc ﬂsztibr{l%ef O'Jhg.c?{ gm

cl osest toget The nol ten net oure

regeiygise the GISP&FFeﬁ‘ metal daomy e yrungki sded tdfe a

meltdNdiisit AR id %Q:&&Pﬁomhbe stead ety Ediihidd RubdjRcted
forma casti of nolten netal rted on the
toL SEFITE & AR BEEEP TR FBOFS iy & TN T SARFAnS
ro@itsendi ng al ong the length of the nip. This casting
pool is usually confined between refractory side
plates or dans held in sliding engagenent with the end
sur f aces Iof at kwipagrilhgcorsites  smodsenomedsils disn infigoduced

beltWeeaN@s ]_::%.f:l.zt %ff %%wt%&-&%ate\wemﬁ@%ﬂt@a %aeseémat A 1s

in.atwn caster, thin cast strip leaves the

whiich arequ?neﬁlﬁ!eﬁﬁ&‘-&éurs@s theyt mekadr Ry lds &édddéy
on. thle &mﬁs@d daG tiegnilo 14! KRR, idndMdde SHdwihtvery

togé%ﬂ%fﬂé iéﬂ% %H% between the casting rolls to produce a
thin cast strip product, delivered downwardly from the nip
between the casting rolls. The term “nip” is used herein
to refer to the general region at which the casting rolls
are closest together. The molten metal may be poured from
a ladle through a metal delivery system comprised of a
tundish and a core nozzle located above the nip, to form a
casting pool of molten metal supported on the casting
surfaces of the rolls above the nip and extending along
the length of the nip. This casting pool is usually
confined between refractory side plates or dams held in
sliding engagement with the end surfaces of the casting

rolls so as to restrain the two ends of the casting pool.

When casting steel strip in a twin roll caster,
the thin cast strip leaves the nip at very high
temperatures, of the order of 1400°C. If exposed to
normal atmosphere, it will suffer very rapid scaling due
to oxidation at such high temperatures. A sealed

enclosure that contains an atmosphere that inhibits
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to oxidation at such high tenperatures . A seal ed
encl osure that contains an atnosphere that
WO pw7ho983DxXi dation of the strip is therefore pPOWAU2M®7/000351
beneath the casting rolls to receive the thin cast
strip, and through which the strip passes away from
the strip caster. The oxidation inhibiting at rmsphere

oxq@ét*i"% crgatd I%XZIJ:L? gt | %r%f%% g:’&’oq}ﬂet@ b%%sefatfho
exanpl e Su or

an 1 nert uc rogen,
caemgsmodrlseml;ﬁcene@u@mg tgageeasﬁu sy i \ae#q/ thtxwelgh

wh.e.eel Bl %%ﬁ% b sy haal yae%m 8@ et ARIdEtd NI G2

an anbl .Oxygen-confai ni ng at ppsphére duri ng

°x&{51é|t&t° nbabifd ng AtRospbese, méﬁfd beh exsa§ch B¥ont ent
ingéchﬂiegabnmhef:ﬁdanzwgn g’falee €l eedmlreedmednﬁrrﬂ G s
aﬁl iani ti al Inp Oase Ocas %I% t%.vgnn%x%XI SQZt roerc]iu%f:l.n
SUERe 38t AT & AR g&i’yggn PR S ed e 5SSt e 9
gasesdi s@ldsevhativigiivt,ethst sned oRatrentays b‘es.i_sub@s:aaltd.ally

e R ne Y A o P R, AT aé“%a

atsvsmér\ﬁeérurém ERraFatienc efe tﬂ?ezflteflrt lﬂﬁﬁ‘-‘ﬁ?raﬁd‘
x3eh. Mhlddmtd H Q:hia‘i‘%.l&% eQ@mﬂ&lﬁQﬂtﬁHw%cﬂ.%éu&@

S e source of .hat, . | j es | adl es  of
re?e FATEE Bt e PPAR e PR &Y A g
o:aidlattemm@faltmrsmri r‘t@naﬁmrta@d: foxygyear dirany fhesisdaded

enF1REhY & Jlele%‘”éiﬁ% ?.fn %"nﬁ] ﬂ%é & Gastd ks 7835 126

een extend| n e core nozzl e
andyB3di%&9 ,&5P -si de dans, and thereby reduci ng the cost

per ton of casting thin stri p. When a nozzle, tundish

or side damwould wear to the point that one of them

had to bg"hfee|:]'Ie§(,g§l§l ofha E&?Fﬁﬁg EEH‘FEIIQFF Wdu s tadve Todt
cal%&elitjmrwd;eﬁ(bdd&a\dmyn deltie rind i@ et M'&aolpﬂis&d byThihse
WO U ener a ulrre r Vi n e
wefll AL e [HL 1T A WAL dans.
Mud@u-leaiﬁealaywmew bvenl be o tinuste senng mF Bhef ul

sdude Ut :ﬂ?ﬁ: Wt 1P WAt JLRlRARE 'R ARG steel, by
onents
use|g% a turret on which multiple ladles of molten metal

can be transferred to operating position. Therefore, the
focus of attention in the casting has been extending the
life cycle of the core nozzle, tundish and side dams, and
thereby reducing the cost per ton of casting thin strip.
When a nozzle, tundish or side dam would wear to the point
that one of them had to be replaced, the casting campaign
would have to be stopped, and the worn out component
replaced. This would generally require removing other
unworn components as well since otherwise the length of
the next campaign would be limited by the remaining useful
life of the worn but not replaced refractory components,
with attendant waste of useful life of refractories and
increased cost of casting steel. Further, all of the
refractory components, both replaced and continued
components, would have to be preheated the same as

starting the original casting campaign before the next



10

15

20

25

30

35

with attendant waste of useful life of refractories
and i ncreased cost of casting steel. Further, all of

w0 b@7nefssact ory conponents, both replaced and PORAUZWE00351
conponents , would have to be preheated the sane as
starting the original castisg-canpai gn before the
next casting could be done. G aphitized al um na, boron

caghiﬁglﬁo&fﬁ Q&rBQ 'trb?ﬁgﬂkEEQQhaaiﬁﬁEﬁé'tﬁér@ enltglde

es O SUIta e re ctory materirals'for the si
andahgrorundtshdanaitepaipogempoebipenanes exampdessphice

sui@ﬁb@@r§e§9§é£8rytM8€é§ha§5df§kd€hga§§dé|HaﬁQVethﬁdQQh
reheated to ver h tenperatures a prgachln t hat
angf °Phe RBFEch SP BP“ Btﬁnthéiﬁﬂd EORFRCERRI ER*EhBOZZ1e,

tufdlisRnasdieeidevéamkoafjlphavedso benprdaealkd wastvergf
.CAsti ' t L0 esul S n
nffs Ao hErRE' UEEDCARTIALNRLFTY! L nBTESHS,ERE "o
wimhatanddepehdehtwytbfthhemeétennszgeésouﬂa ilongi periods,
coﬁggdéQQSESnGSEEéyoﬁfcsgﬁhnetE@he Eggwééﬂecgﬁgﬁlgﬂ§t

initially be urged against the_ end he castin
reFBFF§dund§?eaH§IPé&eP6r§8§ 5m&84bé§§eénﬁn5 By7m@g? ‘S0

as to ensure adequate seating agai nst outfl ow of

nolten s fromthe cagstin Qol The .forces

nopl §ed 250 netBF ki %, Mol tateRandpfEiFoge the
cokainbahlbeddndgtundpehuodpdbmndapbhdahméysoweeaabhother-
Thghgldéhaéﬁs ﬁu§£gghghgaﬂﬁgmﬁéru@&ehh§g§hﬂ§td%ﬂ§ ends of

hroughout the castin rati on I's reason, the
th@o?és bBg| sohhE PB#&FSHPEéﬁﬁéngﬁF§eﬁm gRe fbegded in” by

weQ@'bBeé¥ E&Séﬁghﬁeubﬁeﬁﬂ&%easéaﬁﬂﬁb bighenkkadutEeow ¢
S g uld n rnallg contin g be ogerated 4 &
mol KRBy § e§év Far TBFe“RS4fLBY BP° hes£QEres ppPLdgd t°

thensadeadpaksgnayf beheedaetd alficte ah tihé tiedebddding-in

l,d d h | o
pei il BRRCHLER Sl Uk 00T AR, CRERS9LT bgp gicant
WeehangeﬁhﬂhemdﬁhéaQSdéh§&#§h8P§ @hange§tﬂ@g'9@ﬁ@a§e°n

F09a§hhggr€§§@ﬁ|t%hgfcbgé adskek. aEHrEﬁﬁﬂashh%oﬁﬁbﬁents in
nozzi e.myst .be pl ace_hefore the tundi

thgofigrbe by LiRETR TP EARGop gehave a longer 11fe’Hhan

the side dams, and could normally continue to be operated
through several more ladles of molten steel supplied in a
campaign if the useful life of the side dams could be
extended. The tundish and core nozzle components, which
still have useful life, are often changed when the side
dams are changed to increase casting capacity of the
caster. Further, the core nozzle must be put in place
before the tundish, and conversely the tundish must be
removed before core nozzle can be replaced, and both of
these refractory components wear independently of each

other.

In addition, no matter which refractory component
wears out first, a casting run will need to be terminated
to replace the worn out component. Since the cost of thin

cast strip production is directly related to the length of
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renoved before core nozzle can be replaced, and both

of these refractory conponents wear i ndependently of
weawhiesber . In addition, no matter which refP@UATROP7/000351

conmponent wears out first, a casting run will need to

be termnated to replace +ha worn out conponent. Since

the cost of thin cast strip production is directly

thEe Ic@t%%q.n?o t&ﬁ% | ﬁﬂqggnotzgplﬁoﬁgﬁtt'sng.nt e mdPAQY raelﬁvery

onents in th system are genera
SYlséi&Fﬂaé‘é'G gengralifie reRdacr #@l orgsdhe end @faghgir

usRiERAaUtiFeN a0 aayekdatitibhekodi Iasrroum £ thler! 8 SA@Ption of
thcastlng canpai gn. Thi.s res bﬁﬁ tendant maste f

Gs Bt CPFE18F FEFPREESry ts ERc RS
was&egeﬁemsbfylhehaelnfphefeaﬂ&urqgc@mpdmm@tby a side

dam hol der. The side damtypically includes a V-shaped

bevel ed bottom portion and the side dam hol der

t ypi cal | Barhckidesdamvishapagrrddypheddeinnrdanki during

catst&&n\ﬁr ggaaeéla%vagﬁdhmates&m Pl @1 dahif t3ideadary i s

seat ed -sha e conf |gurat| on serves to positian

inglydks @ t"ﬁé’@P&é‘ Bavelfdp PREEoM POTF teRs BNy the side
dahlionedder &y@hcsudy daclagieena) |ve~$hlap§d rideptarild into

f d bef d ' ' .
WG SRSy VL RERERE, PEVESCat G TS S Go Ry Gam
ist lsead;@sh n§heqi-phepe. cSpddiofuiradiilon, selmyesorte podd tion
an@@%%l@ﬁ@h@ @&d@aﬁhﬁohﬂebiaﬁ%ydﬂﬂfﬁa @é@%y m@&ﬁ@%er,

dans are t o wear

a a
sueér 1sa1dﬁ= E@F’htassﬁﬂéll’-§§ullt’-mllﬁ d&ﬁag’éetf&% Héf%agtf ifge side
daﬁ;@uwmte adRereboke imbae tinde thledye® WFUaHeY cast

Qre such da e to the ges qf. the cast
StEIP BAOh A el 0gs SRR AP HTEE i TeL RIS S Ement
Spéau.iunaﬂ.lgf, the @ashi sgdean!pmsgrandAssm@epl@mnénblaiansemay

al‘i@gﬁn &'&‘Z”eldﬁ_hg m@ﬁ@é ah%t%'iaq.lg:'eq:h ! 'E:?Ldl';)a 'H%nan e% ta‘igl%wﬂ?i

z ener a

tonwmagaPaisiy acsﬁapr&nagn §>P&|ntted anﬂw@e@aétﬁ i @@magepéro the
caTsQﬂan dftiipmehi. P GAskelebde Camed M@ RNdU @O sually
rep g%%%ﬁﬂé%ogges%%%f%amage to the edges of the cast strip
and to casting equipment can occur limiting the duration
of the casting campaign. As explained above, when the
side dams are changed, the removeable tundish and nozzle
core will generally also be changed and a new casting
campaign started. The casting costs per ton of thin strip
cast thus could be considerably reduced if the useful life

of the side dams could be extended.

Further limitations and disadvantages of
previously used and proposed thin strip casting systems
and methods will become apparent to one of skill in the
art, through comparison of such systems and methods with
the present invention as set forth in this present

application.

SUMMARY OF THE INVENTION



10

15

20

25

30

. 35

of the side danms coul d be extended. Further
limtations and di sadvant ages of previously used and
w@e@poewas t hin strip casting systens and mnet hoRIST/aiukd07/000351
become apparent to one of skill in the art, through
conpari son of such systens &nd nethods with the
present invention as set forth in this present

appl i cat j op; 3UNNVARK, OF ulé'gf.+WEé@£%8hgetQ§H‘ £8i1

use in a continuous twinr caster systemis ]
cagtst| sysgem he digelaspdhathrgsSépposiame haying spppadss

oukkthsapreaeute it baseoheercaikraben¢oiDlbartRtiay and
castln% rolls and an opgoihte oyt er surface haV|n%

mof LepeRrhgip8Pth GRS ERFeAlIN GBaAél‘ld OPPE e “YFdsi t e

supfhee huvtiage fastenapgbperefioatt axitendinige ositterdafron

end_$hAg4aD Rokder Loc0eLd bhe sbde dame 1. RLAREAUGHL0
cas??ng. sirde dam hol'der Tor GsSe€e 1Tn a continuous

sidej damoltph eastide dpmt bmlderditoc heddd thehesidieddamadn

p1Bekdah-hay kgsatihgchment portions capable of receiving
and supporting a Side damat fastening portions of the

side dam and w thout any exposed portion of the side
dam hol drr sedkeddinnHo 3885t 861 akkyihnaacOnteatibGs twin

ward. an outer surface of the side damfor contacting
ro} 8RR eRE, Sr=Ten’ di, Aifelpeprsathing om Aam, BRLERR |
hapyngoatitaocbmentapbrrigons darpebdscofcowseiving ahnd
. : ( X S n I i g | .
suﬁ%é?%;ﬂ _ﬁi%hf%e?é e%&egﬁgFg?%§?g%§g%%Fk%gogoﬁg%aﬁlde
da@elPvgryl§9§P§nﬁ68nﬁﬁP§Fﬁé epPraEigamefadirgc sddet HeMends
hoQBekh é;d&?ﬁdtiﬁgc @ubis,r&an%ifamayi aaf B.?ﬁl'ir%fcﬂi‘é'nt Rhnt %wle:{euabn
uppor on _casting.surfaces o casting r s
ouf Bl SuEEeRoe Phe HISnFAEE BRDoEPTe COMEr aas ded ten hetal.
portions one
A method of producing thin cast strip by

continuous casting is disclosed comprising the steps of:

(a) assembling a pair of casting rolls having a
nip therebetween;

(b) assembling a metal delivery system
comprising side dams adjacent the ends of
the nip to confine a casting pool of molten
metal supported on casting surfaces of the
casting rolls, where each side dam has
opposite outer surface portions one
contacting the molten metal and the other
having fastening portions capable of
attaching the side dam to a side dam holder
to hold said side dams in place during
casting, without any exposed portion of
said side dam holder extending
substantially beyond said opposite outer
surface of said side dam toward the outer

surface contacting the molten metal;
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contacting the nolten netal and the other having
fasteni ng portions capable of attaching the side dam

W 00168988 dam hol der to hold said side dans i PCPAEZE®7/000351
during casting, wthout any exposed portion of said
si de dam hol der extendi ng-sgbstantially beyond said
opposite outer surface of sai d side damtovvard t he

out er surf ce.col ti.n m)l t al
introdum g Jf’t err? éltcé‘e ? Sen 5t éaqgéﬁr cas alr
rolls to formed casttiing pvoéllssd;ppdmvdaoma@mgmm@ool

surfaces of tRGERASHRO RO %t&%@f ISRed R S Y 15

dans; and (d) counter-ro ating t castlngrollsto
form sol i di fi &SP rodds| §°6Hﬁltnﬁ61 byr sad&s sddq gams

casting roll samad cast thin steel strip through the

ni p bet the ¢ t|n IIsfomsaldsoll ifi

Shol T, THED s 2 SPRRER BOIPEIRE Shousen (Or "y Form
conprise refraotlo.ldy.ff:&dtm& ehiedddi oy hheosthrfaiceks of
opposite oute ur ] t er

The refractor;t %aéa%%gr?dr?&g%cﬁ%% %Ia:dethqq{nme strip
att achment porthrenghoftheadips bgdvesm Héed@astbdpg rolls

interact to pegioh @Rilh@cilidr rdad fsple1aasting. The
fastening portions of each side dam may conprise

ceram c pins which are attached into said opposite
out er sumhacfapaehiing pbredehssodcedah skaeh daimdmagam

coﬁgtrg%es!i‘:‘%%r';%‘é%r E%%Q@?:‘% sh ! tt'e?.'&% ng B EH%r IoHd'Said

or trou portlons of
oppiesitiedoutem surfacst ,am@#ntthet% |ad§1@hndasm dctlgtsirad
to the side dam hol der during a casting canpaign

Al ternatively, the side _dam hol der may have
The refractory fasteners of each 51de dam and

attachment portions of each side dam holder may interact

to position the side dam for casting.

The fastening portions of each side dam may
comprise ceramic pins which are attached into said

opposite outer surface portion of each side dam.

Each side dam holder may have attachment portions
comprising notches, or troughs, into which fastening
portions of the side dam can seat, when the side dam is

attached to the side dam holder during a casting campaign.

Alternatively, the side dam holder may have
attachment portions, which are usually ceramic, that
extend into the fastening portions of the side dams (which
are openings in the side dam), so that the exposed
portions of the side dam holder do not extend
substantially beyond the opposite outer side surface of
the side dam toward the outer surface contacting the

molten metal.
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attachnment portions, which are usually ceramc, that
extend into the fastening portions of the side dans

W@ 207a983F € openi ngs in the side dam , so tharCt/AE2007/000351
exposed portions of the side dam hol der do not extend
substantially beyond the epposite outer side surface
of the side damtoward the outer surface contacting

the noltgn c n casti
system i & SpEstanefs CBALATAENTe) HuSsThEl ByEREh: BE ap=o
diggdhseddwibh aidasdam aEgenbdiige éé\'frneaS;beﬁbld? of a
caC@apri ses a side dam having opposite outer surfaces,
one for contacting nolten nmetal and the opposite outer
surface having fastening portions capable of attaching

and hol dgaahtbedaidmdaﬁsémbm&aaemfluﬁ.'sae gastigsgdamhe
h de dam_ as % nbl¥ furth%r caonpr.i ga%_n1holdi%
aF{é%}gn&PEPF& RnBRESFo Pt ﬁ?ec?apé’s*lee 6’F F&E‘ RIVEET ket
mesappentl thet hpposdtedomtatr shefhast baviggpfatsitensng
polichBRY! ¢ Bxbgépeiregtegw 8y dhd 213:46 8w haldetan in
ext en stant 1 al on e opposite outer
P1§Gﬁf§@61§6rFF§ﬁlég -the side dan1tomard t he surface
portion for contacting nmolten nmetal . The side dam

assenbl npr.i se dam havi ng at l.east _thr
ceran1cyB ﬁgs% ?eﬁé?nasﬁﬁ ¥ 2 8ﬁ¥?h§°ﬂ§ﬁ&§ﬁ?ea055§§

damuhbadercapabhg attathaehitnportiving atpablecolf receiving

angp%hF%Q§Fg% S?fﬁgggasghpg!d%ﬁea%ggg%hqn1a§%qﬁﬁﬁﬂ¥3
w1é;h9@tnayyo@nppsgé QOS'Itd-@nda’lfl ¥dled & dea diang h¢d4d@|¥es ,

ex%nhrl%g Qabstsﬂreaahqyokeg%u it Bpdad talRRYdY RGAfRe
dam urln castin % t out any exp osed portlon

P°6ft’-f’ﬁe ofj &beg él"rfiﬁoFl&E‘r §b‘5§5@§ﬁt PREt- e FOF
cohltactipgsinbe teut aetaar.f ace of the side damtoward the
surface portion of the side dam
The side dam assembly may comprise a side dam
having at least three ceramic pins extending outward from
the opposite outer surface capable of attaching to the
attachment portions of the side dam holder and holding the

side dam in place during casting.

The side dam assembly also may comprise a side
dam holder having notches, or troughs, capable of
positioning and supporting the side dam during casting,
without any exposed portion of the side dam holder
extending substantially beyond the opposite outer surface
of the side dam toward the surface portion of the side dam

for contacting molten metal.

The system and method of continuously casting
thin strip, with the disclosed side dam assembly, can
extend the length of a casting campaign by as much as 50%,
or more. The useful life of the side dams can be extended

without risk of bleeding of molten metal from the casting
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for contacting nolten netal . The system and net hod of

continuously casting thin strip, wth the discl osed
W@ @/ 1083 assenbl y, can extend the | ength of aPCHAU2000000351

canpai gn by as nmuch as 50% or nore. The useful life

of the side dans can be extgnded w thout risk of

bl eeding of nolten netal fromthe castingpool at a
poBl8edaM-Gails a8 HaNRYG ! BakE LU0l JNR LR B st

and resulting 1n Cerm nat I on the Casting sequence .
strdpt aad reissd tahgdamafermanafdomaofi tdeegaistingt from
sebugfdieng of nolten nmetal at the side dans is

substantially reduced. Also, with certain enbodi nents

of the present invention, the positioning of the side

dans a}‘teurmﬁebeakiisg b¥ aahaltg& it&f fthel takatiag bﬁuipment

ass ing t Si ans.i_n pla ar. gasting.. These
R PO A0 En PR EsP A oV A B (A SRR E %1 esent
substenttied lyagedulcledas details of an illustrated

enbodi nent thereof, will be nore fully understood from

the follow ng description and_ draw ngs. BRI EF

DESCRI PTR&RCOFWSEYERRE toi PV smPratmenBRARENEBeFPgesent
inirénge_@dnl,l ltsx%r @b&i\tla.lbh(ih%t a&pwets sqfd_eara\xaﬁ?se R RSy

continuous twn roll. caster . em.in ich.. .
PrefSHAEnEY SPRPHE prolaL LoRANRT GY ARF0king fhe side
daasc dnd@lacanifolr vasitdng .aspects of the present

invention . Fig. 2 illustrates an exenpl ary enbodi nent

of a side dam hol der, used in the system of Figs.

1A-1G i Ahgseopsdnebheart pdyanitegesagpecnovel fratures of
thré[r%&?yeﬂt?\i@x?tem&pga gl%- w%&13§!§_ |det4:hﬁirl@ Q}farane?egpl ary
, odi nent o .side m used in e system i gs.
L13ReFaated ROPOILRCREa EE T e "iide BE A0S G Fi 0.
undeyr sitidcalC Fatothathe oLl owdhigO die sasfigaiivno fanidn @l rawdsey .

invention . Figs. 4A-4B illustrate an exenplary

enbodi nent of
BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

Figs. 1A-1G illustrate various aspects of an
exemplary continuous twin roll caster system in which
embodiments of the present invention are used, in

accordance with various aspects of the present invention.

Fig. 2 illustrates an exemplary embodiment of a
side dam holder, used in the system of Figs. 1A-1G, in

accordance with various aspects of the present invention.

Figs. 3A-3B illustrate an exemplary embodiment of
a side dam, used in the system of Figs. 1A-1G and held in
place by the side dam holder of Fig. 2, in accordance with

various aspects of the present invention.

Figs. 4A-4B illustrate an exemplary embodiment of
a side dam assembly comprising the side dam holder of Fig.
2 and the side dam of Figs. 3A-3B and used in the system
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a side dam assenbly conprising the side dam hol der of
Fig. 2 and the side damof Figs . 3A-3B and used in
wo b@7ayssenof Figs. 1A-1G in accordance with REF/ATA®7/000351
aspects of the present invention . Fig. 5 shows a flow
chart of an enbodi nent of —agnmet hod of producing thin
cast strip by continuous casting using the system of
oMk8s. HAZIE Wihn L08R IR0 ASIRNLY OhEEEL s 67 Bhe
i A dccordancé Wt h varous aspects 0 ihe ptesent
preaenht fomenbEPAlL LED DESCRI PTI ON OF THE | NVENTI ON Fi gs
1A-1Gillustrate various aspects of an exenplary
continuous twin roll caster systemin which _.
enbodi mefig-oP BREWHr 8sELPYi ﬁ%éﬁt‘-i 8f arecmbegimppt of a
me@R64r 88Npeodubingathads caspestyipf byheopteaadus casting

L nvention. he illustratiye.tw n,tol caster ,conprise
usén?mﬁﬁerSVFzggsfgr%ggﬁOtgé—égngﬁg Ifhgssffep983UCFﬁ§m§ly
of cBsgsstdelBst Anp at2onmbdrokepud $bs vartibus aspegitsdof the

prE8BEheSYhGehikp @ guide table 13, which guides the
strip to a pinch roll stand 14 through which it exits

t he seal ed encl osure 10. The seal of the enclosure 10

DERYLRD! DEEcRIMIIIONE OFbyHEapRVERTISNE tOo al | ow contr ol
of the atnosphere within the enclosure and access of

oxygen to the cast strip within the encl osure as
her ei naf Fégsde3arlBedllitteatexvarngushaespealtedof an

ex%ﬂ%h%%%r%o%@i&h@%sSE%ER g?ilpagétgquQ%Qeﬁt @ whid ed

osures and may be subjected to in-line hot rolling
emhadimgotisngft thet PEesengr ANVgnAdopasreofsee AResent

ackBY@BhkeNwitW RarlblisCaspebthl o¢ORR $2&s@nRAiihvehtion.
|aterally positioned casting rolls 22 formng a nip 15
t herebetween, to which nolten netal froma ladle 23 is
del i ver ethehitagstaankiral tdehi vel]l spstem 2émphksak a

del ivery system24 ri undi . a
endf EPEL sRETRE R oERM GeRsEad v B0 M. BrodhiaP {f dase
steedastdinpbdee wbiehnippsses within a sealed enclosure 10

to a guide table 13, which guides the strip to a pinch
roll stand 14 through which it exits the sealed enclosure
10. The seal of the enclosure 10 may not be complete, but
appropriate to allow control of the atmosphere within the
enclosure and access of oxygen to the cast strip within
the enclosure as hereinafter described. After exiting the
sealed enclosure 10, the strip may pass through other
sealed enclosures and may be subjected to in-line hot
rolling and cooling treatment forming no part of the

present invention.

Twin roll caster 1l comprises a pair of laterally
positioned casting rolls 22 forming a nip 15 therebetween,
to which molten metal from a ladle 23 is delivered through
a metal delivery system 24. Metal delivery system 24
comprises a tundish 25, a removable tundish 26 and one or
more core nozzles 27 which are located above the nip 15.

The molten metal delivered to the casting rolls is
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The nolten netal delivered to the casting rolls
i ssupported in a casting pool 16 on the casting

W@ e0of7/aew3s of the casting rolls 22 above the niRpCI/AU2007/000351
The casting pool of nolten steel supported on the
casting rolls is confined a0 the ends of the casting
rolls 22 by a pair of first side dans 35 , which are

sugggkhgg %R gtg Q%Qngnggggf %h%nr%%% cg¥t9B%r%H cg% _E

ydraulic c units actingthroug
theheastirgdzoddscérnebrye thesnd® dam hol ders 37 . The
casting rolls 22 are internally water cool ed by

cool ant I 7 and d iv coun rot ati onal
et oThBrcts E a8 RaotL ¥ nal BBt BEokhe PrEbEaed: pp the
casttihberobisndscashifigedohklit thef aneds af tthe casttimg rolls
f t | .1 .
220 BOBEIVKE ERRBIL A0 dehs) 53] Wen e NERT T8 o
steppetdhiendsacf $hei golls, byhicperasigal p\;felae@admmﬁar dly

hyH&QGlEEe ?iﬁnéérb%hWQ%nB%h%cEthSthrB%@wfﬂhf@éﬂ %ods 50
fitted 28. Molten _stéel is introduced into

°°PH€°FEHdF§h52§efﬁGWIP&&F@rfs33|a an outlet nozzle 29.
The tundish 25 is fitted with a stopper rod 33 and a

slide gate valve.34 to.sel ggtivel d cl th
out | et S%Eana & egtrOl?y 2%nFF§|¥PﬁerPﬁi%¥ Va%égaFogled
byf comlahé suppilyh 170 anlkde drédwvenraline coundiesh r2da tilemal

dlqelc*teennskahr&k@ws 1fg" 0t ttm'ts hetaat E‘h%li% %‘?:1‘1‘&1'1?%(

hr ou an outlet nozzle 32 to renovabl e tundis
thsemocfapsoce&rtrl@a 19d 1d is¥rEreeso 2 sy &8ge (cagt i, fainbiages

moRe€&8roughndhh@a sitd ngo r;q.eonolzml es E&éfseﬁnetﬁifﬂ. $h¥lll Ofare
t|n eratlo a snor ngt | r t, stri

brpuSHE, HeBedher” ito Homs ARy Lootd FESRECE THE (Hn ARk

steapt LAYowbichstisngleld vestesdb dowines rdillye fomat ithge mdlp 45

betiBciP¥ed 3R3RE slightly and then brought together
agaln to cause this leading end of the strip to break

away so as to forma clean head end of the follow ng
cast stririnb9sht 26t ikh€itted with a 1id 28. Molten steel

is introduced into the tundish 25 from ladle 23 via an
outlet nozzle 29. The tundish 25 is fitted with a stopper
rod 33 and a slide gate valve 34 to selectively open and
close the outlet 31 and effectively control the flow of
metal from the tundish to the removable tundish 26. The
molten metal flows from tundish 25 through an outlet 31
through an outlet nozzle 32 to removable tundish 26, (also
called the distributor vessel or transition piece), and
then to core nozzles 27. At the start of a casting
operation a short length of imperfect strip is produced as
the casting conditions stabilize. After continuous
casting is established, the casting rolls are moved apart
slightly and then brought together again to cause this
leading end of the strip to break away so as to form a
clean head end of the following cast strip to start the
casting campaign. The imperfect material drops into a

scrap box receptacle 40 located beneath caster 11 and
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casting canpaign. The inperfect material drops into a
scrap box receptacle 40 | ocated beneath caster 11
w@nafoesshg part of the enclosure 10 as descriPerdAU2007/000351
bel ow. At this tinme, sw nging apron 38, which normally
hangs downwardly froma pivit 839 to one side in
encl osure 10, is swung across the strip outlet from
[ d d.an to Shr]
foLH na gaég % b?ﬂé gnkmﬁfﬁﬁéfégdgstﬁegﬂglﬁéﬁ %%ﬁgp At
thpsn@hmﬁol Fwinaghtglaprapr 88 ,38hicht neﬁmaétlyabta@ssmck

dolAwhtal aEQbﬂgapﬁ§b5%039tQoabh@“%EB% shl bLRci@sharg 10N is
alo eneat h e_caster, as shown in Flgures I B . an

op
SWPB‘J BeErgPe £he §FFFB BH§%€§ tf6°f“h§h§uPEtB abite gyide the
heulieendi bfeppageast stieepssneo ghidei dablel herswhikd

oII caster Iustra ive e,qf t ki n
el ch@! Legsl g Lhousiball vehy Tkaeagl {AEde i
thent eaﬁ:rmosed 5a¢84te68tanbaﬁglaWposzlSlonarm paflove rtbe

sty Qg HQH% £Q Ehgégppﬂhﬁgg%hf%heaBQEQQE'ag% shown in
C nal t he

) onstructi det ai form no part of
FigpgeeniBi apentPonPefRrenthss §tEiRaPRS§EEL iton the guide

tablel oBNHRekbeitashyagesoll Suddedohs of0GiRAeWrL] 19rde
pl ates 64 provided with notches 65 shaped to snugly
recei ve the side dam pl ate holders 37 when the pair of
si de danth&5twin po2isedsagzi nilusheatndelyf magsbengf the
.rgl [ rsuni 3 i ot e f.
bl WBIER Y 1IEaCLratcll s techil 18 BRateR states
Pamm: Z:I@éu émé8416§ﬁea§éal5967ﬂy 248 dppgd Federepss gay be

mabBi B Bapcﬂo%@abb.lﬁgans trae %ﬁ@r%&&atéocoﬁgiﬁc%d?ﬁ\l be
fornpe gf geram c fiber % %g ot her sui.t abl eallng
deﬁﬁ&éﬁ ypichTharEy pPnBEF tu At SRSePERSERY SOVGRY

t hrough the enclosure wall section 41, and at these

'ocat'onﬁnthSan§L9%”&Sth§28%ES§Sngéﬁékoﬂﬂd%'%h%fh27

fitted to the en
casfiéhgs grdl@a kP seelt Aen £ormeide witthe sdgdei ndew-aﬁmﬁt% are

pr@%ﬂéﬁ? q'?.?]:ﬂ HB%Eﬁe"sh @ 5P 2Rlapeliotdr &nkbalesreaiastitHd1&ide
da%npia%e ho%dggg %ggwhen the pair of side dams 35 are

pressed against the ends of casting rolls 22 by the
cylinder units 36. The interfaces between the side dam
holders 37 and the enclosure side wall sections 41 are
sealed by sliding seals 66 to maintain sealing of the
enclosure 10. Seals 66 may be formed of ceramic fiber

rope or other suitable sealing material.

The cylinder units 36 extend outwardly through
the enclosure wall section 41, and at these locations the
enclosure is sealed by sealing plates 67 fitted to the
cylinder units so as to engage with the enclosure wall
section 41 when the cylinder units are actuated to press
the pool closure plates against the ends of the casting
rolls. Cylinder units 36 also move refractory slides 68
which are moved by the actuation of the cylinder units to

close slots 69 in the top of the enclosure, through which
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rolls. Cylinder units 36 also nove refractory slides
68 which are noved by the actuation of the cylinder
W@ a09885 cl ose slots 69 in the top of the encP@EFADZ007/000351
t hrough whi chthe side dans 35 are initially inserted
into the enclosure 10 and-izg o-the hol ders 37 for
application to the casting rolls . The top of the
seal nclosure_10.is,.¢closed.by the tundish t
engF 8a8H. ARS agr 757+hE s pla%, REek By dALR B8 enbiBsure
10c9hdndatoumh53haiéeastaatéérteppﬂgeathensméethawsagsing
ro?%@' ns&'hteh%ogaé'f' Blef ElegieaZencmgﬁret 105 ; get:%@eae%y

at a ch an% e nade In the sid 35, cofe

thgofupdish 38 ,réhsvabtie fardhefdegsddd Fadv\éé‘le slidpy 68
whafother cieanasr pheReabiragactuatederocdrgk ahececad@d dams

refract conponent identified to be in need of
35r35?&8§%e%?? $EF§18?eﬁ8§Eanbof the second tundish 26
or second core nozzle 27" is started while casting is

cont i nui e gtlgeggtdgtggﬂﬁﬁeﬁ ﬂé@ 5r8ﬂ§%8é hast k8 be

operating position, eatin the secon
madedandihe §5de|§a§ﬁa3§edC8Fel@&§F19 €7hedr ¥epevabde

tuhB38sf 9% Hoet B8 QBEEALEFNEANROSNLILARY -E@a%oﬁr eb%‘h'e@uﬂ::.'n%
done in preheatlngpﬁgater 50, 54 or picall

1spF8ﬂ§‘§f’Fﬁ& efafn&rC refsagtosy EBH'PBHFQFTT lfi&nt ied
tochet &h hiéedhof repluedmbhaem t Thicpereheadipgsiofi aheof

sebBRq Ehhath %r&scomonggkidd%%'rgg Ga3h! ”%rD‘i“ 11 WYy
preneati ng 0f “the replracenent refrac ent.,
whidet cagtingi dal bpnédnuiinge g tnilelast 2i hp@mubﬁf@nre When

trhRg Feef LACkALY o@%‘ﬂ%ﬁﬁ&t % it82dY LADNLEPAEREting of
nanely, the tundi sh F he core nozzle 27 or the side

th&aﬁ'§°3’5‘ Ehees feps aét eigy startedsad Arasithd -Buberas
beZbret ke angFern@az PtanIspa&dthlfag Pa$liitignRooThiG are is

d of. | | th diggh 26's
prahiadiag dangons ik & BrEnsRtine, frarey Hiq A o257,
typnda@adualpmehea¢uogbeambenenusgaaﬂ@caheomop@mwanMGat
tosi?:ggg%algft%'}eﬁtle,dbﬁ%d reRLRE ¢ 2% dnd BPea% iy P&ition

of the refractory components during casting.

During this preheating of the replacement
refractory component, casting typically continues without
interruption. When the refractory component is ready to be
replaced, namely, the tundish 26, the core nozzle 27 or
the side dams 35, the slide gate 34 is closed and the
tundish 26, the core nozzle 27 and the casting pool 16 are
is drained of molten metal. Typically, the tundish 26’,
and side dams 35’ are preheated and replaced as individual
refractory components, and the core nozzle 27’ is
preheated and replaced as a singular or two piece
refractory component, but in particular embodiments may be
preheated and replaced in pieces or parts as those

portions of the refractory component are worn.

When it is determined that a change has to be
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refractory conponent, but in particular enbodi nents
may be preheated and replaced in pieces or parts as
wo bwgao9ses t i ons of the refractory conponent arBCTADZN07/000351
When it is determ ned that a change has to benade in
the side danms 35 due to wear3 ¢r any another reason,
preheating is begun of one or nore second side dams

maéé'-hdsﬂgiékgg.hgmge se@ooa?hﬁphecsngngngihgésting
contl nues . | S pre N e secon S| de ans
reasonispsebeagdnatisebsguo gfheaﬁsobemere segastleside

da&9939peiaéhE§fE@3'EbOBe EHrhEthBESrQ%QQ%éhéH% gk the
epl acenment refractory ggonent cas is typically

caEBﬁPgnE@Bt&PPﬁéut FHFérPE FBﬁlngvﬁgntPﬁesﬁF@HéaFFH&

dams ssnphetedaa&ddtae gbaBgeol.B hotdesdBeEorse teahslfer to
he sl ate 3 ed and thg .tundi_sh, 26,

I
eng PESkaY e 5 obas PG BoE 18 BPEPRAE R OEnd Ehe
repastemgnks refirectopyedompopentk , otastangf és typbicelly

coﬁ@ﬂﬁﬁgdtagtkgﬁ%t1§%g§rq?@§oﬁ5 fﬁﬁ@thﬁeOEEEﬂEh%ﬂng is

ositlon hen a transfer ots
comPaﬂ§eérapﬁet@@cehangﬁdéndaﬁéeséamﬁréﬁ1Fﬁetakeheéﬁpﬁg

théhambaé §thoBMhQSOEQbéban§n§0&h5|QﬁndNQhGZBbabore

bots 55 and 56 e the s S [
n°EF ﬁré9I%9 cFﬁ§F§g|§°8§ngaérFoPrFﬁ8 giergﬁgFéng
ist dntapirdpyeset aspdért bé teanséérfrbbbt5|6é daneveb the

fth%E¥§&e h %agg %Egﬁ Eﬂerggg¥ggg§§h§o§lQEOQan§n§5tﬁ%g a

ioni ng t hé “second dper ating
papnspfu@ﬁanswgrpapb9t§f5§r&ﬁgnéﬁerobbﬁssssoaddsgéené?m

3sbesepR! ehedprEflbla@Wngd cRaRbEROBNEcOknENS %&Q&QgSIde
danms 35" in the_op eratln%&§05|%|on he s

posdtigBnedNP&er ithet FEapshars Fo58t8nad>care Rg “tne

saﬁadaéoeﬁbwas&mnglga&b 16, igndheest iBua paabengorN&he

t ha ran Q ots and 56 t he_sa .
erppfkel FOB5Rs K0G8, 30000 0RE el BEnBURR sipor
s1dezdaas,35|tt§@wwweh,at9e§ené §emegnmpgsmoanmg the side

daﬁ@cgstEﬂBSE%%iEQ%%HnEZthé3seégnangiég Wam@ B8ROl the
operating position, two pairs of transfer robots 55 and 56
may be employed. Following positioning of the second side
dams 35’ in the operating position, the slide gate 34 is
opened to f£ill the tundish 26 and core nozzle 27 and form
casting pool 16, and continue casting. Note that transfer
robots 55 and 56 may be the same transfer robots 52 and
53, used to transfer the core nozzles, fitted with a

second set gripper arms 71.

Each transfer robot 52, 53, 55 and 56 is a robot
device known to those skilled in the art with gripping
arms 70, 71 to grip the core nozzle 27 or 27’ typically in
two parts, or side dams 35 or 35’. They can be raised and
lowered and also moved horizontally along overhead tracks
to move the core nozzle 27’ or the side dams 35 from a
preheating chamber 54 or 57 at a separate location from

the operating position to the caster for downward
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devi ce known to those skilled in the art with gripping
arns 70, 71 to grip the core nozzle 27 or 27

W ypraedsBy in two parts, or side dans 35 or 35PCT/ATU®Y/000351

can be raised and | owered and al so noved horizontal ly
al ong overhead tracks to +m#e 4 he core nozzle 27" or
the side dans 35 from a preheati ng chanber 54 or 57 at

1nee§%98£a£% gﬁgaggggeér%H&Lnﬁhogﬁgagie@sp%§'&h%% %gethe

for nsertio the plates throug
hoéﬂerg 89. |nﬁ@lpﬁérhewmér§03arecﬁisaepparﬁ§l¢otar6eaP§6

tomsaﬁblgokelbﬁgose dbrheaskePabkz28S29f cWOKAdeOHaAms 35.
nozzl| e

7 or side da 35. The 0 renDV|n
ThGoFheRi 6 HSRHPYSREs ggnaww sﬁéﬁasgﬂ Eéyl"?n&‘@ f?ivt 36
opkpabvihdeglihbert hhuitt 360do5@ishlikael ¢hel thiraskpend BO

Lot 69 nd £50 brln Sld am,3 n
= EPbi PRSP raPRon at o Pap B 3pl k8 ROTRY Sloe dan 25
1napnpﬁelbionhdlreamQWebenQB@h Sba@aﬁlb@ Ieﬁ@e@dWhhpbughe

gruaglﬁbosrho-var bl tthé %‘::Qﬁs@é@ §5baedssh%anr @tesq@wteeed

aw the worn sid he side_dans 35 may
thrgughefhgnahothnéy Eé&Bm‘éhﬁoFFrdFodé-b‘eéf’f rad Itrhﬁl"t §a&§ed

tomhhhh?eaﬁxphélﬂeénf&&ﬁheﬂahe|OthaagdﬁEﬂah& BeMmagdbe
one ti n to a specifie . 1n .
refatehnuhrty tirg BECERE NeZFn e, TRPCHELeR, Lindts g% 111
bederpldinhdyv funtherd bad owo andumsgrbeceembaebewab attha
tlm@agsraggn % H ge@ fng51§ a9l Epr %tﬁ&g run

sensors, eatl ng rep acenent Si

andsatj 3 @eWﬁeﬁe§ervalpbéﬁea§ ﬁbenaeég semsy SifeB@vgg worn
dofhagbens azs§§9a6@bg1%rqawbhe ¢hst geatlrate FaRGe thee

si de _dans , en the | ten steel ai ned from
dapRoSRerar Be POBLFoERS: B 3&&58§§v|ﬁ§%p&%ﬁ heridis of
repliatemafi tasedepeaaised5t 0 isetpasented Snderéh@atolfuenaces

at3§ gﬂggggwg bl sd%@‘§'g3§a%2 gLract %&b%sg%%&hlahe

are opene retrac n nmovenen
of the slides 68 Tr ansfer robots 55 may then be

| over ed @HCBhEHgE Eh@lglaélaahggsgrn§hé9 ¢ae abuﬁehh%teel
side dans 35 and_rai sed renove those worn side
ha&aﬁ§§1ﬂﬁﬁcﬁrom the metal dellvery system and casting

pool, cylinder units 36 are operated to retract the side
dam holders 37 and to bring the dam sides 35 directly
beneath the slots 69 which are opened by the retraction
movement of the slides 68. Transfer robots 55 may then be
lowered such that their gripping arms 70 can grip the side
dams 35 and raised and remove those worn side dams, which
can then be dumped for scrap or refurbishment. The
transfer robots 56 are then moved to the preheat chambers
where they pick up the replacement side dams 35’ and move
them into position above the slots 69 and the retracted
side dam holders 37. Side dams 35’ are then lowered by
the transfer robots 56 into the plate holders, the
transfer robots 56 are raised and the cylinder units 36
operated to urge the preheated replacement side dams 35’
against the end of the casting rolls 22 and to move the

slides 68 to close the enclosure slots 69. The operator
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can then be dunped for scrap or refurbishnment. The
transfer robots 56 are then noved to the preheat

W@ b@mhessss where they pick up the replacenent sSPUEAU2008/000351
35" and nove theminto position above the slots 69 and
the retracted side dam hel d& s 37. Side dans 35' are
then owered by the transfer robots 56 into the plate

th&glgggéatégesiiégs £Le"9ROLS §§1@{§t%a£é ﬁeﬂoahsf

units 36 erated to urg r eheat ed
cagbpngcevepeusing Bakkensstaghi H °tFEn€h§h of 6t fpd core

no£asti 99y rebl sn28iabd LonsBME1tBE&sEihgespbBatiofil Bfieca
the enclosure slots 69. The operatorthen actuates

miRIPER GatE®A to initiate resunption of casting by
pourlng nmol ten steel into tundish 26 and core nozzle

to ipjt s tio
i i mum Bf kb8 FESIEELSLo MefPEed 4°01uf Ban ox dams
35swhendﬂqr0rt@aﬁBessfmﬂénlmthstosgﬁbcaﬁlEbepl#h?sdam(s)

bedHl 82 w@fﬁ bb&ofaiake PEERABLOL . Wi FbrbEGARBle, the
unservi ceabl e. For exanple, the wear, of the Sld% dans

weggyobethsnfiorcdaBs RR¥nBeorordLaratshy aReRBAt ©
1o£ﬂﬁﬂ$§ﬁ£€é§T€ﬂﬂntﬁdneﬂueykénﬂeﬁﬁtaa ofnheylyhtader 36.

Wi era e_opera e
TP Ut EGRE T BPRE ah o Eos ot Asad 48 aE, iy tapose @
relativalybbddhngorqepenlbuelﬁldhldhmshéﬁedumnhgbena
1nh£9gfrb$ﬁéin aeré?EEEBdm@hcnhlEﬂetﬁQEQewﬂﬁi be pedyghdr

to a nor nal force. The oufput of
WeﬂFsEPﬁ@eﬂﬁﬁ?rtWhﬁ§€uc§h§ SﬁrE?IWﬂHeP§ 36 ESﬁdtWQnabe

no@ﬂQRY$§SrQ¥aﬂgCEBEE?| S!ﬁée?hgﬁﬁﬁabEYthéCHﬂépugcament
uteril ze Cl [ CUl esta S ro SSI.V
crRRPBuGRES, ncSYIirErs BFrEoh: thRRCRe! ROSHE R By
coneaoh aykeem/ astuwnbilghibbéudidg pl abmpubecrdmed c1rcu1t
touaé%m&gﬁb% Przﬁqﬁegg%re%eaaﬂsw anﬁe%eoeéteiﬁattg fta\he

SEnsors ne the tine reheatin
tipepphcwhigh §h§eweaﬁsww&étr§echnatiavea aﬁuuhlpa the

sibBt pibvati Bdcbhe Gaskri9behBRbacemmat cohtikbe Sydecdais
responsive to the sensors to determine the time at which
preheating of replacement side dams must be initiated
prior to interrupting the cast for replacement of the side

dams.

Fig. 2 illustrates an exemplary embodiment of a
side dam holder 37 for use in the continuous casting
system. The side dam holder 37 is used in the system of
Figs. 1A-1G, in accordance with various aspects of the
present invention. The side dam holder 37 includes three
attachment portions 210, 220, and 230. In the embodiment
shown in Fig. 2, the attachment portions 210, 220, and 230
are refractory notches or troughs (typically ceramic) that
are capable of receiving and supporting a side dam without
exposed portions of the side dam holder 37 extending
substantially beyond an outer surface of the side dam
adjacent the side dam holder.
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Fig. 2 illustrates an exenplary enbodi nent of a side
dam hol der 37 for use in the continuous casting
W@ y®rams3The si de dam hol der 37 is used in thePGHAUIUT/000351
of Figs. 1A-1G in accordance with various aspects of
the present invention. Thel® de dam hol der 37 i ncl udes
three attachnent portions 210, 220, and 230. In the
enbodi mrent shown in Fig. 2 , the attachment portions
210, 220, and 230 are refractory notches or troughs
(typi calFigeerdndy Wshrate A lase Fupedingrt of
a §Mﬁ@0%£mnﬁsad§égg ﬂ@n%MéggfgteﬁX8§SPﬂ QF{lAﬁﬂé dithﬁld
si de dam hof der xt en S L a eyond an
in Riare sty He %$g?h§ i&%ﬁwiﬁ %gth rste dam
acdetdeficE&i gsth G&rﬁ&hsl&ﬂpécaseoﬂnthaeppéaeyteﬁhwdhhénn.
of a,side d y § S -
L R R e
the mcnl’aenomelhabeanﬂthnvappgastasgeées surfaeepptlechpving

thféae§£é98n1£8€p§£9foﬁén3§§ 'QQbUdSﬁda§4@UteF1 urgaces a
faces the nolten netal an ogﬁ05| e outer

fr%%Ffﬁé%W39§ Ra%i fiyde niee ?és?ﬁﬁlﬁbgpo?Pl sa3spdegygev

of atHe 340deFiigm 8%. 1 SIA Atedtdihew withhansefbBodamedt of
t he side

d
g REPHARE oL W TMCARP enbia) REREDF AP BCRFLaRR 320340 aze

refnaenbrynfashenéastéeng poeramvhas 929534@hépb are held
mhé%é&tauh&ﬁ%wﬁ ifCefle: sE8LOELG BENEY %k@?r@&%ory

[ace wt oles In the side dam 3
adh%$%§@t@#y9éﬂﬁ93|WbeoFeﬁFa§t°#HefP§F?§€F5r929a§99néﬁ§end

oudwlrd48remt end syfawawef 5ama§:hsu@|eaeal BeoovEekhauktfiaee
of the aphitized

dag 857 4ot RRRR L EL AR P LRRHBS  PPPESH, B EHANBL AhgeaRan

nlexﬂdﬁkesrobn$a|tahpesiEésaater9xampéesab§ tuitebdesi de

re %QE r hﬁag8L ﬁslf Stﬁéosﬁ Of Ehg étéarignes
il BfccHsetas o

trate er e ySI cal
35@oﬂnch5§l\n pf Fha.c38t Eﬁgvﬁoltpsl\%éﬁtirﬁ§?aw eaeu fthg side

aﬁags'ﬂgkggcﬁhQQLCEE aenehdangetw theabagkbag wBNl sOfwhen
Er esent | nventl on .
1nstal ed in a casting machine, in accordance with an

embodiment of the present invention.

Alternatively, the side dam holder may have
refractory attachment portions, which are usually ceramic,
that extend into the fastening portions of the side dams
(which are openings in the side dam), so that the exposed
portions of the side dam holder do not extend
substantially beyond the opposite outer side surface of
the side dam toward the outer surface contacting the

molten metal.

In accordance with an embodiment of the present
invention, the refractory fasteners 320-340 of the side
dam 35 and the attachment portions 210-230 of the side dam
holder 37 interact to position the side dam 35 for casting

when the side dam 35 is seated onto the side dam holder 37
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Al ternatively, the side dam hol der may have refractory
attachnment portions, which are usually ceram c, that
we@xaenassht o t he fastening portions of the si deCTHAIB007/000351
(which are openings in the side dam , so that the
exposed portions of the sid@& dam hol der do not extend
substantially beyond the opposite outer side surface

suﬁeéﬂf? sifle 9@%9&%&; he QUE L5 SUL a&ftﬁmte&él B8oughs

ten accordance wt an enbodi nent o
21Q+R3Qr esBre cavapie oping 20 A3 3P yeralt dRetede an

s 200 f.?ﬂe §|lg@a&i)an322.'5 !glﬂib%ggeﬂéaﬁbnﬁélppﬂéldoﬁﬁe
. - 0 e Sl ae am Nno e | er a,

side A 25 gSRFEESFBY EBR T YT viEh ?ﬂg‘aﬁF dg’ d%}en gg‘% hent
posEbsesl 2N0 cahde280 de Tiwen dwoteiesiSnsud21thatgt beer the

at Ceéli“mr%nt n#gétgggs 3%’0 &3 3%506 L Qch h€h%£°HﬂQSs§&Q 438l 35
cera eacC i nclTude an ext ensl on
is (buglteca heam?v@zgnhm;:th seesrech hel phaosiédendan felder

37‘%ﬂn§5d§f&HE§oﬁgp2 andfen i POl dré %% p8kistt gghaent

portions 210 an 20. The extensions é hang over the
surfage hAkft OpoFPe oREde 19AR 3P 220 R LRRCPH ?nFﬁew§FBeaﬂan1
emis&dimeht nbfedhé npﬂayeﬂe ninweﬁhmﬁs pené fastbrisgde dam

. : .
poRfHEHe RFPaLEL SHOCOrY | A SR dbn Hanths oPROzkES, §RREE
sunfabeadlenbbdthensidé déme ®5esent |nvent|on, t he

fastening portions are refractory glued into the
opposite outer surface 310 of the side dam 35. Fig
AA- 4B i | Fi@$r afR 4B thkbpprzate o otraRnta sy %mE?a%m%%hn°f

a %ﬁéén?w 498eR/BIPr 160 NGohPLisSiflg €& Bﬁzlddeaaﬁ7hgﬂ.d5r937
sea I n

h the dam, 35 . of 3.and yse
of FES oy €1 BRFERarTaLh the LELuR a8 8P oA ELdr A oar Haee
in ashecsgstémt b€ PigsenlA+b@egninoaccoEdgncedmithowerings

asé%ggsdggggﬁgeggé¥eégoi n%fgfﬁgaStF S'hho hogbgthé8s1de

Si am asse 0 at Fnstal lation using
dam assembdy ABBoet4tbe cFpb PPEH§F@P robEFg4léB|§h8UFethe

sili@ 8%heBdsembly 400 at installation using a transfer
robot 410. The transfer robot 410 is able to extend
downward, grab the side dam 35, and pull the side dam 35
upward to remove the side dam 35 from the side dam holder
37. Similarly, the transfer robot 410 is able to set a
new side dam 35 down onto the side dam holder 37 as
previously described herein. The transfer robot 410 does
not have to be as precise in positioning the side dam 35
with respect to the side dam holder 37 as in prior art
configurations. The configuration of the side dam 35 and
side dam holder 37 is more forgiving with respect to
positioning. Other machinery holds the side dam holder 37

in place.

In the cast position shown in Fig. 4A, the side
dam 35 is positioned tightly against the side dam holder
37. No exposed portion of the side dam holder 37 extends

substantially beyond the opposite outer surface 310 toward
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downward, grab the side dam 35, and pull the side dam
35 upward to renove the side dam 35 fromthe side dam
wheiodae9sdy. Simlarly, the transfer robot 410 PGI/ABRm@®7/000351
to set a new side dam 35 down onto the side dam hol der
37 as previously descri bedlgerein. The transfer robot
410 does not have to be as precise in positioning the

thé' &&Qm&é;%gh;ifsafc\t.hé o 8g &éﬂessaﬁbb%gﬁ{:aézlﬁﬁ
e

urations . he con uration of
mo%t@e Haher35 afiuch; aecqaﬁ%ﬁ%ra‘éaaoe?ailéovfﬁr €orothpvrhge

dat 35 £&SBECHsER meﬁgéwﬂwgca&bﬁg anahiveakymbekdbetbee
si de dan1ho|dei 37 .in pl ace ﬁi F % sition
hagHRantenPe| GEBAACeRhe APHCoRARTB5OF o thesFePBRRIG
pottibhty320aBa6t mafeatsdebdaal howddr t87wealoaexpbsed
rtion_of the_si m I e
ca8BL Ao e S B SRedRn. 8 Ak P datE Rty yarions
embgdamdnhe gﬁt@hesprﬁaeetslnvent%ﬁé si de dam 35 for

contacting nolten netal . Such a configuration allows

for the side dam 35 to be used | onger for casting,an
wear nnr%lﬁefEréhﬂ8§iﬂgf}%wb%h?ﬁﬁlggeﬁ? A °§FmﬁgF
methedf BebesEngrpauciags tB2A- 348tneyrapsbybeocaliauedst o

th [ d
cafEthoaie Do B 00 B EES PR R I LSS IOE oem
asbegbly efioWdgs ﬂho%cchantagﬁoadaenboUPWEnNa6ﬁ038n§§§G§tS

ofsggeo£rﬁégg%cﬁﬂgekQEBncaS&nSEEég QXOCQQt%ﬁﬁoﬁétﬁéatsﬁg
sin e system of FiIgs he side dam

a BééﬁnﬁﬁycéﬁtFpgerAléc aVﬁnScEoP&Bn&@eWPPEtVEFPOG§e

as88fBeLy . of Thhetrpesent, anmeﬁhuoalellhneiye@yal;emof t he
ro

met hod 500, f t
CoPRER hBBuG P B SERAFRRE FheoPBRohat hehaie aze
asdembiedy tsy sbafinenar castgngi geodaws adildeanmetthd ends
suﬁ%P%din ?alggtgi%eggg%QCEg Bgnkh%ecgfgggglgglﬁ%0| @Ech

rted on casti ng sur
sidegstamghas| p@posm oyter gumfRESsopprs sASFcS

cohERGRY th¥Gcldcha®@tal and the other opposite outer
surface having fastening portions capable of attaching the
side dam to a side dam holder to hold the side dams in
place during casting. No portion of the side dam holder
is exposed beyond the opposite outer surface of the side
dam having the fastening portions. In step 530, molten
steel is introduced between the pair of casting rolls to
form a casting pool supported on casting surfaces of the
casting rolls confined by the side dams. In step 540, the
casting rolls are counter-rotated to form solidified
shells on the surfaces of the casting rolls and cast thin
steel strip through the nip between the casting rolls from
the solidified shells.

In accordance with an embodiment of the present
invention, the wear of at least portions of the side dams
is monitored. The monitoring is performed by a sensor

such as, for example, an optical sensor or an electrical
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contacting the nolten nmetal and the other opposite

outer surface having fastening portions capable of
wW@eaoaabusey t he side damto a side dam hol der tBCTIaUZD07/000351

the side danms in place during casting. No portion of

t he side dam hol der is expa®ed beyond the opposite

outer surface of the side dam having the fastening
se€£§£|OQ§% i£5§£e£d$§9t139|$§n S%f&é 48m! § feggfﬁéed when

cast to form stin

th@o@¢n%®ppn¢v%@l®ntba§tth@ %a¢¢aé§§ b WﬁEncﬁgtPH§°1fled
1ihPtss confined by the side danms. In step 540, the

casting rolls are counter-rotated to formsolidified

shells on the surfaces of the casting rolls and cast

thin stepl sinmaryhrosgbaimenbedimémesnot hehe astesgnt

in§QhkRol LOMLLDE. 0! LOhL! 80 SOELLAY 1y | BoBCEOLERREEulLLN

Bf tﬁe present 1Tnvention, the wear
tWieas¢lbo¢asbes system. suﬂbedandeuéamnﬂssembay Fheludes a

s1&2”a£ﬂfﬁ991h§ QﬁrSQEQdeQ¥f§c§eEéGérauﬁﬂeaﬁoltEﬁrmetal
exar‘r‘p e , an Opt| cal sensor an electrical sensor. At

anﬁe%%t°EP®%+F?oﬂuB?rangﬁécﬁah?V%ngeﬁ?ﬁE@Blﬁﬁeﬁ°Fﬁé°ns
exﬁ@ﬂ&ﬂﬁgTGNEﬁéﬁdtbﬁbmtBﬁesbﬁﬁodﬂﬂélSuﬂétnsh@fabecaﬁded
cert LN enbgdlnenta

caB?%%%n?flﬁggﬂ?ﬁnagngsl o[ 3 e Qath 528808 FkhEOIder at

theoopposibts buterrshhfeaetetosbglénthéheldﬁddamann place
du9§§gng£¥ﬁiﬂﬁgud@ﬁe s§agedggn599¥hﬂg aaleutgaciuaéacs

[ten neta an opposSite outer surface
sidavilag haé@@ﬁ|hgvbagtaéhécbmﬁeﬁdpﬁgtaapﬁapapﬁbéﬁ1Pﬁe

re8899§g§eaﬁat§ﬁpﬁékﬁﬂﬁ§ énd saaabaamostathachaegehmag
am 110

d I de _dam hol der t he p ter
POZhiphte, "t BRABEGSEHePSFHEOBART| KBl SHECARM GRS ng.
exterdihgesdbstasseablly begondnthedeppassitade od&rrhehdfnce

tongangyétsaghﬂega BREL' 8RS +A2PARLE Aln' 268/ LLAYaAUIng
appor Re G ast eni ng ort
momkehomﬁtahy portion of the side dan1ho|der extendlng

substantially beyond the opposite outer surface

While the invention has been described with
reference to certain embodiments, it will be understood by
those skilled in the art that various changes may be made
and equivalents may be substituted without departing from
the scope of the invention. In addition, many
modifications may be made to adapt a particular situation
or material to the teachings of the invention without
departing from its scope. Therefore, it is intended that
the invention not be limited to the particular embodiments
disclosed, but that the invention will include all
embodiments falling within the scope of the appended

claims.
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toward the outer surface of the side dam for

contacting nolten netal . Wiile the invention has been
walemenidsesl with reference to certai n enbodi mnenPGT/AUR(07/000351

wi |l be understood by those skilled in the art that

vari ous changes may be nmed&@nd equi val ents may be

substituted wi thout departing fromthe scope of the

invention. In addition, many nodifications may be nade

to adapt a particular situation or material to the
WHRZAERi RHRT Dtﬁ@'invention wi t hout departing fromits

scope. Therefore, is intended that the invention

not be ljmted t the articul ar.,enbo .
Lo s osett Borot Rt ieRE FhbEntobh URPFEr By en, p side
damnbedembhyscobmpkirgngi:t hin the scope of the appended

cl ai ms XV@Jaé5&£%A£Q@Ehgsbgéos1ka QQtEﬁE@HEeEMABne

roll caster systen1 a Sl nlasse conpr|3|n%
sagfdeugam ﬁavf-ﬁgeoﬁsasppetaeﬂ:épgwpiﬁeesme&ﬁé &xpg the

op@HE@EeséﬁﬁéﬁesﬁgfaegnhaﬁihﬁgfEBEbﬁﬂn&EbaktdﬁﬁstE%pable
OS|te out er surfac

°fcﬁﬁ§BFB’-Bf3 setdcRiAg gﬁf“d 3e éﬁe? ngh@ﬁr&t&' aif hold

thbhokdeae HamhmhdpEEEeSdd&ld@ﬁbaﬁtﬁhgceaddrIng casting;
and a Slge gge Qghdﬁglg 'ﬂgvﬁhgaghgggkﬂg gggg%ions

capabl e of "Tecerving an supporting sal
capabdef aft taragvpoot Rods suPRRE4Dg &ﬁydeﬁas‘éeelaﬁblatﬁ Gaid

faQEeﬁﬁhg ﬁbQ@lgﬁg]hQﬁ@ﬁBuQXEQQdb&%o%éQSbégﬁléhlbfb%ﬁﬁﬂﬁ

sai osite outer sur dam toward the
5158 SRnahPides PHECRSIRL SRs tRBI o) Lo by ond, S534

opﬁaﬁﬁ.ﬁglueti&ekwsﬁrlfalcle ofstthe $ydkedahationgral dihee otder
asse as clainmed in aim1 ere said fastening
suﬁ%??ﬁoﬁ§r FORERG LR em8§n1conprr§e refractory

fasteners extending beyond said opposite outer surface
2.adjacentT£8 é@hQiﬁhgﬁsd%WEhokgiﬁ-caster system having a

side dam assembly as claimed in claim 1 where said
fastening portions of said side dam comprise refractory
fasteners extending beyond said opposite outer surface

adjacent to said side dam holder.

3. The continuous twin roll caster system having a
side dam assembly as claimed in claim 2 where said
refractory fasteners of said side dam and said attachment
portions of said side dam holder interact to position said

side dam for casting.

4. The continuous twin roll caster system having a
side dam assembly as claimed in claim 1 where said
fastening portions of said side dam comprise at least
three refractory pins which are attached into the side dam

at the opposite outer surface of said side dam.

5. The continuous twin roll caster system having a

side dam assembly as claimed in any one of the preceding
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3 . The continuous twin roll caster system having a
si de dam assenbly as clained in claim2 where said
w0 edoraetsss y fasteners of said side dam and sai BCT/AU2007/000351
attachnment portions of said side dam hol der interact

to position said side damfalr €asting. 4 . The
continuous twn roll caster system having a side dam

claiasn@hxréssska'EEGaEngh@Igbltm@ﬁgeofagglaa§&aa

E tions of sald side dam conpri se at least three
holderaepBPyipenBofRPeR aFe t&PRgBRed™i Hhdchhaaddydagipning

po2tibhe eppesiliesoubetanuirbatewhbnsanidska@eddsm 3s.
ter system having a side

h t | |
aHRRP RS EROF S s LR RB PRIGRS -one of o

precedi ngcl ai ms where said attachrrent portions of said

Si de da I At i i
©-3urd {ackad) d5heRIDLLoRalRl EHSE 0ASEL.0P3cEA ks <
sidgi dawj dese ySaatFAen@@dtensana 9nee°§aﬁ#ﬁém&e# to 4

whéhe %HEthBHQHﬁm&ﬂhHPBQEho%%SbQVtﬁéSEQHéha&mn%odd@rde

dam assenbl y ¢larnmed i,n any_qne of cl aing
exfRBfe1pke EefaeﬁﬁaﬁtPﬁaﬁﬁpaﬁs%BFCSherg.88eaéﬁﬁﬁoﬁaethe

siest dafl, i Rbopkastidei ltgepebcploeesl pbmmhoaseocﬁpethmgadm dam

nolgs S A g BUEIS I IRORE0 BT O Butlo e
oubpposhrfacet of §bef§edeoﬁamhéoyhad &bﬁ\p@Wewdswﬁéace

coRbL8ki AYr ftﬂ@emSQ‘ETeﬁCh'e%ﬂ he nolten metal . 7 . The
conti nudbus twin rol caster system havi ng a si de dam

assenbly as cl ai msd in claim6 where said attachnent

7.portionsTRé tbAtshdeudamwhal delleskerdri Bystehehaviag a
am.are cer

a ILn_a cantiguaus .t W, 1 roll .caster
sides Fam aissr“géydgﬁw SEAM5T 16‘0.%?;?‘? r?g £5S1 §&*Fam
atltav:hmgn@pposrtu.ensutoér thigr fsdcles damt hodders sixtemgt énto the

sisr age far ceeatacting nolten metal and the opposite
outer surface having refractory pins extending

8. In a continuous twin roll caster system, a side
dam assembly comprising:

a side dam having opposite outer surfaces with
one said outer surface for contacting molten metal and the
opposite outer surface having refractory pins extending
outward from said opposite outer surface and capable of
attaching said side dam to a side dam holder to position
and hold said side dam in place during casting; and

a side dam holder having notches capable of
receiving and supporting said side dam by said refractory
pins, without any exposed portion of said side dam holder
extending substantially beyond said opposite outer surface
of said side dam in the direction of the outer surface for

contacting molten metal.

9. The continuous twin roll caster system having a
side dam assembly as claimed in claim 8 where at least

three refractory pins of said side dam and at least three
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outward from said opposite outer surface and capable
of attaching said side damto a side dam holder to

w@omiowses and hol d said side damin place duriPgI/AU2007/000351

casting; and a side dam hol der havi ng not ches capabl e
of receiving and supporti-n@2sai d si de dam by sai d
refractory pins, wthout any exposed portion of said

noéaﬁés damn QPJ,@@{ eéf eadi g gs..s.&é?sééﬂtﬁéi&é!r bfaeagaéel do

osSite out surface of sald side damin
P°%ﬂ E@¥|@mdo$uEE@¢%u¥%+dsﬁ%¢%c@a$Oﬁuﬁbﬁga%??ﬁbnﬂnlten
metal . 9 . The continuous twin roll caster system
havi ng a_si de dam assenbly as ai med
100"} o Tty G SR of Y, TRl breARrer crimlel Parhiy. o
sideadimt hssemiol v hes claimedgis oclaimi 8 sitdeldam Rowlere

e BUSEAED dfnd Rl Rlehdealopaiboatiflcs desdoByiut oo
oubew| rgrface def demidssedel 9als claimed in claimd or
claim9 where refractory pins are refractory gl ued

into said opposjte outer surf of said side dﬁ
The coM$ MERRELRYRYS r BYHR ERT&rCR§ 5 EnFHAF Y %VéPge

s1danaamss§bémb3§ & achaiimed aﬁyaﬂpeoné ofachaifist 8 6 10
ere_s

efr ctor LN [ a st._0
w8 Snid rekfarEehy Fifnosnanei fifk el EhbEbn et
noueheSSOﬁtSasdealde @amdhglderduhehosded side damhes

at£QBh& UQHSSA ns£ 8Ll a&RAShEiasyst em having a side dam
asse as clainmed n any one of clains 8 to 11 where

at Ieast sone of the refractory pins of said side dam
12incl ude @meeaéﬁﬂsﬁ@au§0tﬁsﬁi5&1bo&ﬁéegrsaydtsmdnadaﬁg a

0 8 to said side d
=43P BeReAP FOFObEcaP bt BRe, AloBEY (AP PBI PLAREPGP 0 13

wheyet et leastl sode déinthavie§rapposit pinst ef sanﬁa@eée
damﬁigcfﬁgeo#ﬁeéxﬁ RE26g 8ra690LaChLIE: lESEd"%E@E A3

S an an opposite outer surface aV|ng
lanéPGﬁlWgtboFF59ﬁ§te%PeﬁéFﬁgSéé?wéﬁﬂ hpdAeFai d

13. A side dam for use in a continuous twin roll
caster system, said side dam having opposite outer
surfaces with one outer surface for contacting molten
metal and casting rolls and an opposite outer surface
having fastening portions extending outward from said
opposite outer surface and capable of attaching said side
dam to a side dam holder to hold said side dam in place

during casting.

14. The side dam for use in a continuous twin roll
caster system as claimed in claim 13 where said fastening
portions of said side dam are capable of interacting with
attachment portions of said side dam holder to position
and support the side dam when said side dam is positioned

during casting.

15. The side dam for use in a continuous twin roll
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opposite outer surface and capable of attaching said

side damto a side dam holder to hold said side damin
w@bk@caomss i ng casting. 14. The side dam for usBCT/AU2007/000351

continuous twin roll caster systemas clainmed in claim

13 where said fastening poRB8i ens of said side dam are

capabl e of interacting with attachnent portions of

caéééld mi%gleeﬂla%@ f@iéﬂﬁﬁe& 03 POS14 iR M RSk SEPPOR 14 MEnSLde

n sa damis positioned during casting.
sanics faﬁ’l%e%ﬂ-% mﬁ*%‘?s RE FHLA AR | ARBUSCRRFHSS

ref:%és@ﬁgr qﬁusyswmmaﬁé awfﬂawoﬁjr agTudd Dntel satils
said faste id side dam

rtio
°pQRﬁ¢ﬁ?s%P?%ﬁr%ﬁf ?? P ﬁ cﬁl ?e R8fractory gl ued

into said opposite outer surface of said side dam 16.

16 1N€ si depgar f o AEE £ £k augm.# rw%mabagl i:wfﬁ‘sféil

systenlas clalne one cl al ns wher e
caster tysteni ay %b?%m%sl%fa%ﬁl ensi ok a!awaseléasabilé

whé%er§§1dnﬁaéﬂeﬂﬂﬁ&h@ér@ioﬁ@'Qfséﬂﬁddgﬂaéohﬂﬁraﬁﬁeﬂapable
said side damjs attached |d S|dﬁl g%n1hobg

of Lot tig B AR S onid FRas SORhALRE FUFR PAFF

sidasdien sysietachad dtsi seidasidel dan haldeag. att achnent
portions capable of receiving and supporting a side
dam at fastening portions of said side dam and

17wi t hout Z&nsidxpdarechpbier ofopfusej in st decubinRORgeEwin

rofrtsggtsg §§'Q§éﬁntééihySi&ead&hfﬁ‘SlaQB ﬁawa@ aﬁtaléhﬁént
surface of said sid am for contacting, nolten

poyRionsecapaRleanf h’é?ﬂ%i“’?"&? aed FHPB°EgiHP9nEoE§g§\A?ﬂm at

fas0bhif@Spert5yns et asattasitd dam¢l aha &th\bﬁteaﬁgl d
attaéhnen% gort ons. qQf a? dS|d§ ?gn1h ggr an

SXRAPEDI BOBF ﬂt% a2t RS e hdRTi Aot ASF RN 5P ons of

sulbatansidilygainta @bsectmqnsapuasddendautécrSnagapﬂgof

sa%g FIBQ a&ﬁefgéanRLQSEiﬁsfm8§€ehnmét£9nt'nUOUS twin

caster systemas clainmed in claim1l7 or claim 18

18. The side dam holder for use in a continuous twin
roll caster system as claimed in claim 17 where said

attachment portions of said side dam holder are capable of
interacting with said fastening portions of said side dam

to position said side dam for casting.

19. The side dam holder for use in a continuous twin
roll caster system as claimed in claim 17 or claim 18
where said attachment portions of said side dam holder
comprise notches capable of receiving said fastening
portions of said side dam when said side dam is attached

to said side dam holder.

20. A method of producing thin cast strip by
continuous casting comprising the steps of:
(a) assembling a pair of casting rolls having a
nip therebetween;

(b) assembling a metal delivery system
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where said attachnent portions of said side dam hol der
conpri se notches capabl e of receiving said fastening
w@errilansss of sai d side dam when sai d si de dam PGI/AU2007/000351
attached to said side dam holder. 20. A nmethod of
produci ng thin cast strip- 84 centinuous casting
conprising the steps of: (a) assenbling a pair of

casting ro'lScgﬁﬁhﬂglﬁgnEEdEhabﬁQegﬂﬁgeen@bkhe ends of
assenbling a netal delivery systentonprising side da

adj acent the &ER8shéP tRecRPFiRS SofPSkdng E&@@lﬁ& BG&Fen
of nolten netﬁétampaﬁppe&tea oasS kthlGingl tagEacek e the

casting roIIsb m?ere ea E dan1ha osite outer
surfaces, one“8d fﬁgergg FacV 5§t FES %D gﬁ al*5nd
the opposite sppbaitehevitey bastecesqy poet sarsacgpabl e
of attaching EBEth@Enga Teom%ﬁkegem%%@lh%ﬁefth(eo hol d

said side dans In uring castln%
subst anti al eS?BB?éétSoFPPSﬁC@f haxiads eét@amnsomértlons

ext endi ng beyepgagakd onB.Q%atcﬁ:LQ%t @heS lé&fd@c Qa8f t3iad side
oai of bact) A bBtSEn ol And s3ME g SpodenbypopRage
on casting sudbhadies ohsthagcawuwh@umoblsubembmmadlby
said side da t I i cashi

MRy ?Iﬁgldg gg&%%g,ga%% %]E% A%l E{‘Sm d3h'ddd

rolls to forn1s I's on t surfaces
of the castingxtehfingnbeyend shild oppeisider optem ough

the nip betmegqrgggecggt@ggdrghbg faaqyn said solidified
shells 21. The nethod of praod u0|n% thin cast strip by
(c) introducing molten steel between the pair

of casting rolls to form a casting pool
supported on casting surfaces of the
casting rolls confined by said side dams;
and

(d) counter-rotating the casting rolls to form
solidified metal shells on the surfaces of
the casting rolls and cast thin steel strip
through the nip between the casting rolls

from said solidified shells

21. The method of producing thin cast strip by
continuous casting as claimed in claim 20 where said
fastening portions of each side dam comprise refractory
fasteners extending beyond said opposite outer surface

adjacent to a side dam holder.

22, The method of producing thin cast strip by
continuous casting as claimed in c¢laim 20 or claim 21
where said fastening portions of each side dam and
attachment portions of each side dam holder interact to

position the side dam for casting.

23. The method of producing thin cast strip by
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conti nuous casting as clainmed in claim?20 where said
fastening portions of each side dam conprise

w0 edoraesss y fasteners extendi ng beyond said oppOBFAU2007/000351
outer surface adjacent to a side dam holder. 22 . The
met hod of producing thin-<a&3 strip by continuous
casting as clainmed in claim20 or claim2l1 where said

coBEEhﬁahagceee&hgnasoelaaaadsuqea99nbﬁed o2t LachmRNbo to
ortions of eac dam hol der |nteract to position

22; fbezPdgaddnE PSF=BATSI B RgrtaensTRE REFRoGI6F FFBduci ng
cofnbb:mseaskeskabpobycpmhlsn attachad ingoasatdaoppdsiteany
Le said f.astening portions

[ a
°ugﬁre53ﬁ% 8ep8§%%8§n8%|s reFrgbtgF? pi ns attached

into said opposite outer surface portion of each side

24dam 24. mlben OB} 8qdoef pPB&quhBchﬁlhncﬁéit fs%‘.i:&bpb@’

conti nuous castln as Cl al ne In an one 0O cla
copgipyoRgeFastEany §FdelaaW@ﬁoPaeﬁnwa§n&tP§cﬁ%éﬁms 20 t°

23pah%ran§ae?naﬁa§|aamnab%ae& Q&gwawﬁhcaﬁeatfﬁfgﬁ?dM$
ortions o corres n Sl m can sea en e
ooBPlia =3 REtAPEa, RBATRY e oS E G SR OPABE FLP8E fify =
cometbpdndingr eddei dgmt van casit shenp the cddie Kdagusis
at%%% b&gtéstﬁEaE d 43,Ch3ahMee0 wWhere each side dam

has attachnent portions that extend into the
fastenlng portions which are openings in the side dam

250 provi gget HELREQ08€UpRBHLLSRY thhheagtdgtéaglbglder

do .not extend substan aIIy beyo d th osite oyte
coRtipROBS,FaFkdng; 8 ér ?&%‘f’a ch Side
daﬁtOhbadé'trngabhatlﬂiabh&énﬂiEb@lrtJ%.s Eheum&nmhobfmto the

I ducin hi. n b uQus stl
£ R okl Bne Ghi S el br T A FR S Bm, to
prpwdueortbeoéxmeegh perddenisoloferthgr sider diginc holder do not

extend substantially beyond the opposite outer surface of
the side dam toward the outer surface contacting the

molten metal.

26. The method of producing thin cast strip by
continuous casting as claimed in claim 25 where the
extending attachment portions of the side dam holder are

ceramic.



