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3*.   Ito iasiste» M «to alai «f teils !• Wrt Mi« ta tsa—l«a«laa aiia Ut 

arasi tara, •*••» «Mr itisils sf stasias» ter* U to «to**, ».g. «to ito» 

•f «ymliiM, sa* «te IIIMIINI «f MtowH ialsjrs «* latriaatltt. 
97.   fto saater «f HtMli sr ««Ka tortellai i« aaarat« la sarsllal M a astato* 
Mgr to «• aaaa- M I, aasaiaaa vite 1, 2 sr 4 Hnali tolas aw» nasis, UiteaJ» 
awaatoaa aiia t, a ar rraa 3 ttraaia satei. 

3i.   Psr a mr at astea, ito sartor sf airasia to« ia to atossa to mm «te«, vii» 

ito asaitof !•»» par asali af «to aamllaat strila» ssteisla* to to atri, ito aaatoaia 
•f ito lMla ar* iiasssa* af la a salitele ito».    Ito lattar, «Miai tortol a*str 

itolia aa ai Irai atoa aefastftei es ito i/ae tf lavila aserto*, tea serrrileslaaa Ut» 

to to rallia* to «to t* »-to-tot «to» af «to H a« teak la* fataana, ar T.sssla.   ""MTIT 

rasei i toa toirees eseie, vales aajr rsrjr fran !••• the« 20 alai., aa a« Milters» 

Mi atatoler, to atoa« 1 te., eeesritaf to «to ijrrt af aitai «al «to fariliiles 
laslsiei, tea to to «aaaa «tea Aeesaai to a»****»* «tetse .».retlese to ito 

af saisi mfflr fraa «to faisatit.      la eiiitiea,  if «to araaa.ilea 
laralvee fre»»ss* alta etaacae a« «to erntetet* («««14a, rallar arresa, 

., •»•»/ tort ate esteral taiitafa), asir» srreaaiieas »re steiei. 

3».   »tes atra atea aaa farass* U tossirsi, saavailea. áaalá to slsaas* «tlsf 

ilaa-teaa nsaeati steris, als** »irsfflr* arsala»» rite lailse, iatelaass aal araaaa, 
•» -11 a. tolajr. a« «to sasato». sat farsas*, tew. to to elteaastoi ss far M 
•»salala. 

40. Aa a rsl*, far a gira* aaaaal issasi tesi«, aatoata sassi aa ito asa af ito 
-amll.at «itesi, ssator »f farsa«., ail «to assi la** asator »f amaste* siraais 

•»•rattej *., .*.« «salrteai .it. satototof rssasaasla «to. sargto. la ito ssttaitoas 

sra rasali, ito aaat aaaaaala.   Ito as» sf sslr sa» Uffa farasaa topato« teffaaasaily 
smjr sat elsa/a to «to toai «Iteto», màm^ a .»»»to. «till s Isrf taator sf tiraais 
tega« «to» to a**»*4 asi saljr to «sai a« ssatitorasl. lrtorral..   Ta» saallar 
faraaaa. ate ^ .**«». vi«. Mlf ito aaator af tersáis tega* -11 U aar* —i -|, 
fsr tto aaaa saaaal Una*»«. 

41. Tto farasaisf **s*ii.r»ilest »s»to «saallj i» «atrai asali smtatoss. 

42. 1« «la. to to s.«* «to« «te ira- tosar*. Urrrr aas», itela saassm.. 

~aito»»..   Carrvatl,, «te isr».H listar toils, ara «a>lss»* ai   rr'-r Vila*» 
(100 to. tsssiijr),   «to Isr»,* toitoa-p« ÌMmm u wm ^ m Um im _,..- 

si teaaia*, salir« 3Û0 «^ ^^ toiis»^, 1*1.. will to »»* « tto ^Zl 

laa to to tortellai a« »«teasl tteal'. Vslrtoa plaai. 
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Ti ??7l!!i^'m^'^mt^ •*. tw f.trt* pia* >*. * do«** t*rft,iN»M«rt i «ii^/aaa» -llll 

***• «linkéNaf l^H.toa./a»*a»,.,a* .tili „^t.,   _ "«^i* lMI* 
ta» o*w* «j .# *v.       , '"""••' «•* •»«! groator, an bolnt plaaaod.   Àt 

MBiHi hmtWtàm Of (Mimma CAWT^ »^ g^ 

«HlpU^^iti addata*,..   TW.oro «aciaga, follow.,- 
U)   0n»ift4 with incoi owtin*, tao pro«*., i. bao* on MM 

. otedarJlsod prooodur. ead thorofor. allow, laprorod eotrol, 
boiac 1... of en art, it i. mt9 TêliobU tor ihêV9oém9tUm 

•¿•food quellt? ppoduet on a rontiao ba.l.. 
1W «mof Wr.i of yltM u Mgpfcf ##g   ^^ ntkB 

***** lorol. of obout 96% or. ntt^iuoÄ,  foaorallj tao 
******* i», »TOMfO /Lid i. of *.. 0f4#r of 6 - u* o«d tal. 

l**r «rootly to r*«.od oporatia,o**., rodnood .crop *.- 
«jrolinf tad rodueod fttol eoaovaptloa. 

Allot ier»o .f.p.-r.oti(,Ba oaa bo ^r^i pootio«. de« 

*• 2 *».•*. oca ala. bo produöod, olOrtpftiiag or rodaolag «ho 

«••« '•* hoar? pria** rolling «ill, or foj*ia., oporotioa. 
•ai <ofBipaoat. 

!%• faplltjr of tao owt •norial produce i. «if.» 0*4 ^ 

•fio» o^ot, proo>ot coa W tronaforrod to ih. rolli«, «m. with 
lit*l* or ao a^Mt dro^i»,, wail* for Haial... and ota*, 
t—Mtjr ftaol*, waoro opooial d.fr... of „*„• finish aro 
*n*r* in tao aitato pradaot,, th. aaoaat of .«,**«• dr...!«, 
— ko auoh rrfaood, by tao «doptloa of wclft; proooduro. tad 

(b) 

(•) 

(*) 

M   TW .a* pra4nff* A. ^taal* 1^.«.-^«« ^ 

li. -—talli, incoio* «M*.* i, .i«i¿ar to tkat .f ^ 

•*••» f*m lapat *fol, aad froo^atiy toad, to bo lowor. 
it- 

•JÍ •  'V 
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(f )   Ifco oaot product 1« «minoatly mitablo i« tao dlroot applloatloa 
•f oororo doforaation ln rolling, forgi* aad otaor not-oork 
operations, whilst lit |Md regular ahapo an mfut condition, 
aad ih« unlfemlty of it« »oprtod» in »lila«, i«« i« ».»nit 

la anoothor rolline operations and fovor "oobbloo" a« tao amila. 
(f)   fho oapital lnrostaont for pinato full/ iaatallod aad room/ io 

•forato li rolatiroly lo», 

(a)   Process oporating oosts, vaoa proper attention io tiro« io doolga 

»ad planning, aro alno low, sai tinto aoko poooiblo tao «BrttlliUoa 
of plant for auch loror cannai tannages tarn oan otaorriao uoaally 
•o Justified, er roanlt la major sariago oa higher toaaofo ploat. 

(I)   ifcoaine operations eoa be aatoaated. 

(J)   looanoo of tho netnro of tao process, a sohodulod farmaco oanffo 

any woll bo tapped, oasi an« delirerò« tanagli to tao rolllaff alilo 
i« a relntiwoly short portad, timo appreciably roduclng oYoroll 
ymwkB produotion tlao oad allowing factor product dellrery tinao 
oad rodaood capital iarootaoat for aaterlala boia« prooooood. 

<*)   Oaot prodaet eaa bo delirerò* nearly bot enough for rolllaff oad 
la a suitable aoaaor for dlroot traaofor to rolllaff alila or 
forree, allowiag ta« peeoibillty of additional sowing« to bo 
••Waved oa reduced roaoatlag prior to bot «oralag. 

»• proeess ooa bo nood for tao prodnotioa of almost all tao 
ordinary stool qnalitioo or their oaulraloat., bat alia loado 
itoolf to tho prodnotioa of tao aoro diffloalt faalltlo., 
including otoolo which, produced a. staile infoi., aro dlfflonli 

•• hot-wrk, and otoolo relatively high la alloy oloaorta Itfrla* 
• -Iff* affinity for oxygen,    ala. to ^ p^otloa .f now typeo 
•f ateel, o.g. thooo oontnlalaff fugitive allay,. 

*»r. aew st..lm*iag activity i. plonaod, tnopro-.. it „li 

•altod to th. initial ootabliabnaat of «all tonnog. plait., 
ao wall a. largo tonna«. ...., ^ 4ht eafMlv 0f ^ ^^ 

••a bo built up by tao proffrooolwo inotollatloa of ensila* 
«•calao«, or strand., no markot. oro ootablisM and tho 
production requirement expanda. 

U) 

(•) 
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43.   Th. firet inrtelletion of thi. typ«, Pit..4 and 5, we. developed et 

A.O. d.r Von láoo.'.ch.n Ei.mw.rk. of Lucerne, Switt.rlomd, by Dr. E. Schn.ck.nburger 

and kr. C. Kttng, and ha. been u..d .ine. April 1963 mainly tor th. carting of 3 3/8 ln.aq 

bill.t..    Bccou.. of their important advantage., machine, of thi. typ. - known e. th« 

Coneeat Modal  »3« or Compact maohin.. - er. being built in preference to vertical 

rtraight mould/rtraight .prey machine, by Concai A.O. of Zurich, end Concert Inc. 

of New York.    A. indicated in Tabi. 3, a wid. ran«, of ..etion .i... i. already 

being covered end operetions or. planned with lodi, capaciti«, up to 300 ton.. 

46. Th. method is be.«! on th. u.e of e water-cooled mould which, instead .r belo« 

straight walled from top to bottom, i. longitudinally curvad, or rediuaod to one 

•id., end i. mounted on e let.rel rediu. em or on currad fruid e. so inet it i. not 

only supported but can be r.ciprocet.d co incidentally with the path of it. curvature. 

Th. curvad mould i. held in a near^ertical    po.ition and th. cert Motion, durinf 

extraction from th. mould cavity end —rg.nc. into th. spray system, follow, th. 

curvature impoaed on it during initiel «nidification of it. »akin» or 'well' in 
th. mould. 

47. Below th. mould th. water spray, are grouped around a curved roller aproa, ar 

guide rallar path of th. «e», curvature,  »o that the emerging ..ction 1« supported 

end mad. to follow thi a curvature through th. whole curved length of th. .prey MM. 

Th. latter is arranged to approximate to a quadrant ere ao that on emerging fren tèa 

•pray non. the section i. travelling virtually in the horiaontel direction ami earn 

be «ad. to pea. through a withdrawal roll group eonrtrting of at least two roll pairs, 

preferably thre« pair, or mor«.   Th. withdrawal roll group not. aleo e. a rtreighttfttng 

roll set and th. s.ction 1. discharged thorefsoc along a horieontal rell.r track to 

a cut-off otetion, where it can be cut to required length, for further proo..sieg. 
CMtiW. Of ftWIilft 

48.   The arrangements for supplying liquid metal to th. mould ere e.aontlally .toiler 

tc those used on v.rticel atreight mould machines,   The -tal can be teemed fra« e 

bottom- or lip-pour ledi, via tundlah.. fitfd with either stoppered or plein pouring 

«otti.« poaitioned to discharge into th. upper aperture of th. onrved mould.   Tc 

ocntrol th. motel .upply to th. mould, and to maintain the -tal i^.i within it, 

either of th. technique. - stopper control or machin, .peed variation - can be u.ed. 

Nr .mal use i. eleo »ad. of »«uld lubricent oiling plat., and of propon, ge. blenkrt. 
for protection of the metal egeinet oxidation. 

IV 
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49. The preferred teeming arrangement» as adapted at Von Meet' art ah««« te Fi««««  

a 5 tea capacity bottom-pour ladle supplies a noa-ttoppered t Midi eh «hita «ischargaa 

vertically iato toe )Vs in. »q. mould, manual «peed oontrol being uaed to maintain • 
mould metal level. 

attlni 
50. For »mall sections, up to about 4^4 in. sq., tubular moulda art used, at at Vati 

Moos', the mould tube being preformed to the required longitudinal eurvetur», at 

shown in Fi¿¿.7, and »upported inside a likewise suitably curved mould casing.     Movie 

tubes are about 32 ins. long and have l/4 in. thick walls for tube site» up te 4 in. to. 

and 3/8 in. for larger sites.      Corner radii aro typically l/4 in., ar Vg in. in tut) 
larger sites. 

51. For larger sections, the geometry of the curved mould cavity ratjains similar,  bo* 

the preferred construction of the mould is the 4-plate design, wherein each wall 

consists of a topper plate bolted, or otherwise tied batk, onto tteel backing platan, 

tat four walls being held tightly together to form the mould.      For median and largo 

sections, tortala designs of heavy solid block moulds could, and no doubt «ill, alno 

be used, but the preference is likely to remain for the 4-plate design.     For the 

medium/large sections, and particularly for the large/very large sett lea», the nemici 

cavity, even though curved, it advantage out ly constructed with fairly aorta 1 •tinnii 

tf mould taper to as to bt smaller at its lover end by up to 1} par aoat per tint, 

depending on the mould shapo,  its construction and the type of metal to be east. 
Badili« of Curvature 

52. The radius of curvature of the mould is related in a firat approntasti« to tita 

miniauti thiekaess of the sett ion, or more generally to its dimension in tat radial 

direction of curvature.     The radine of curvature, a, of the mould teatrellac ana alno 

of the spray tone for a naehine specifically designed to cast ana given Stuart setti on 
tf thickness,  d, would probably bo selected so thati- 

Detree of curvature » d    / R   «   0.015, 
2 

where d and fi are in the stave units. 
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».    BMtar «, tMt of th. V« Moo.. „«., thl. a.,,.. ot ourï.tur, u taowi 

to «liable f„ praetl..! op.,.««., „„ t. oftwl vot.d .!•.„.„„„, .. m 

••.„»tri.ity» of 1.5,.      ». Mtmx nlm ,wu> how,„r( u ^ wir 

.W«ly, «,!., .,llIe. .„ D...iM., „„.„ to <er0( ^ .„m.tMi, u ^ #M, 

r.rti.,lly .traight „ould., and l.,a.r „1«., .l^dy to... to u p0„lM-   „ 
.«»Wly be .doptod ,m<Ur Mrtaln oondlttoll.( ,iei 2tftv or sïen 4 fej>     awi of 

•dwurtage., homver,  already pertain with l.J„ .oe.ntri.ity. 
M.    I. pra.t.<..,, 4 r.Mhlre u u,mlly r.qnlr(id to oMt a ^ of Mrtiw >t<>     ^ 

th. »hi» 1. .on.tru.ted to o?„.to with a rndl,. .f .»wtW. K «MhU., f „a, 

the «niter  di«n.lon „, the l.rSe.t ...tl« «.», „y, t. „It »I«,..».      „ otto, 
words, th« function: 

dltgyt / R 
2 '     naohine   =    0.015, or 1.5^, »ay 

would apply.      Furtbermor., for all «mll.r •••ti«« .i... **.* m ^im mmhámt %hm 

re,uir.d radi«, of curare for th. ......ary .^w. ^ ^ fmU aUo ^ 
"raaohina. 

55.    Thi. .imple oon.id.rati«. l.d Coaaa.« 4. .taadardla. ih. d..iga aad .oa.tru.tioa 

of th. .«rwod mould mohin. iato at ica.t thro. ba.io .»«»dard «a.hia. .i.e., a* 
follava t- 

Typ. 
typ» 

SìJELMEEESL 
»i« .quare 

^ajüyjMj^|tÍM£ 

1 
i 
ì 6 

To Mlàt 
•IM 

65-120 
80-200 

Larder ai..., 
a. apa«ified 

56. ¿toilat in no way dieaouoteiianciiifc furthor Jevelopnent, aar alt.tM.Uw. 

coaatmctioii* of advantage for particular Vor*, or ait. reo,uire*enic, with 

ctaadardiaa^ion ha. 0th.r otvioua advaataß.a, iMludin* rainimi.ia« of initial «átate. 
ooit and the eo.t c¿ pruvi.ion of »par.., e.g. mould replacements 
Mould k>oinrci|V|on 

57. Mould reciprocation arrant .enti diff.r from thoM for vertical .traight mould 

machinas only in that tlio actual movement of the mould i. atrl.tly acid to th. 

curwod path oorro.ptmding to th. «»chin. ta<U«. of curvature.     Tai. curved 

r.tiproaatlv. motion i. «.ahanicaily mor. .impl. to achieve „in,. ia#r# 4. tto ^.é %0 

includa lateral »let motion» a. in .tratght-Un. vertical reciprocai loa. 

• 4 
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58. As on th« Von Moos» anellino, th« mould nay «i*ply bo rapporto* »t OM »d »i i 

horisontal radius arm «hieb io pivoWd at ito other end at top piattono level 

substantially in lino with the mould.     ay shaping it to paio bolow th« top platform 

in the ragion b«tw«en the pivot and the mould th« radius arm eon man* oontaat with » 

doubl«-aeting type 3 i   1 ratio earn, or other fona of rociprooation drive device, 

poiitioned on an auxiliary frame just below th« top platform. 

59. Stroke length« are euosen, as for vertical straight mould pra«ti«o,  so as to 

obtain reeiproeation frequencies of tho order of 6G-B0 eyeles/mi*. at th« expected 

normal high casting speeds.      Cam speeds are related to the driven withdrawal/ 

straightening roll speeds so that each downward peripheral travel of tit« mould, 

curving with the section, is either synchronised to that of the section (i.e. no 

negative strip used), or,  a« is preferred, is rand« slightly faster,  (i.e. ensuring 

negative strip).     The latter condition riakes possible the high easting speeds 

attainable on these Concast i »chino« for snail and medium section si«««. 

60. Cams with other ratios,  e.g. 2 i 1, and otuer devices such as eeeetttries «f 

moehanlsms with ratios of approx. 1 i 1 are,  of course, possibi«.      The«« alternativ« 

stylos of reciprocation will be adopted progressivoly, especially «*»*• «till higher 

costina speeds are sought,      Hydraulic reciprocation devices may of «our«« alto bo 

used, whilst use of a radius arri to carry the mould nay besom» rather eiweersone «n 

machines casting very large or thick sections and alternativ« »««lé «uppert eiuipasnt, 

including for example curved guides, eon then b« adopted. 

Curved Sprays 

61. The rechine radius of curvature, ? nach i ne, when defined by » give« eee«ntri«lty, 

say 1,5,», for the largest soction to be considered, almost completely detefiilM« the 

length of the curved spray «one below the mould«      Th« main spray sette est ••it from 

immediately below the lower ond of the nould to Just ahead of the point ef entry int« 

the wit!idrtiwal/strai^htoninc roll group.     H«ne«, th« length of the «prey •one is 

shorter than the quadrant arc length corresponding to th« radius of enrvntur«, nejscly 

"   , ^machine, or 1.37 x  "machine.     The sprays or« mor« typically l.M » ^nsehine Im 

length and the relationship, visi 

»Wehine   =        l       (ipray Length)    »   0.75 (spray length)i 
1.33 

indicata« how th« radius of curvature corr«lnt«s to the spray seme loagth 
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62. Tue latter has normally to be constructed with increased length for the casting 

of thicker sections and/or for easting at higher speeds, and these considerations 

primarily daternine the magnitude of the radius of curvature and the preferred 

eceentrieity level for this type of machine. 

63. The rollers forming the curved spray »one path are carried on support frames and 

may bo located to maintain contact on all four sides or mainly on the upper and lower 

sidor.      Por binali sections, the rollers aot mainly as guide rollers;    for large 

sections,  especially slabs, the rollers form an apron proper to maintain section shape 

as veil as to provide support.      Spray noscles are arranged between the rollers to 

direct spray wr.ter onto the exposed surface of the r.ioving seotion in a manner similar 

to that adopted ca vertical straight spray machines.     Fig.8 shows the roller guides 

and spmy3 during a oast on the Von MOOS'  inachine. 

64. .he distribution of sprr.ys at the sides, top and bottom of the curving section is 

nuah that solidification of the section to the centre is uniform CA all sides and the 

centre of solidification of a square billet,  say, is geometrically quite central.    . 

,r..    io initiate casting of snail sections, use is made of a duray bar, which may be 

constructed as at Von Moos1, of steel-reinforced rubber.     Being flexible, it can be 

incervad prior to casting through the» withdrawal/straightening roll group and threaded 

up through the curved spray ione to the mould.       Its short headpiece is constructed of 

solid steel and can b» pushed just into the bottom end of the mould.      On withdrawal, 

the dummy bar emerges horizontally fro» the roll group and is disconnected, together 

with the initial discard portion of east material, on making the first cut.     A 

tendency for iae reinioroed rubber dutwy bar to slip in the withdrawal rolls is 

reliably eliminated by attaching a light wire rope to its leading end *nd tensioning 

with an auxiliary winch.      Other dummy bar constructions are also available which have 

advantagej in mac!.ine« easting large sections. 

yjthdflawal/'L '-yaighten^iy; jfio,lf 

66.    The withdrawal/straightening roll group perforins the dual function of sninttiinittg 

withdrawal and straightening ¿rior to discharge.      On the Von Moo«' machine, four 

dri/on roll pairs are housed, as seen in Fig.  9, in two rectangular frames - a lower 

frame carrying four lower rolls grouped in a near horisontal line,  and a similar upper 

frame four upper rolls.      Curing castine, the frame with vhe four upper rolls, pivoting 

about the axis of Ha leading roll, is pressed down by a spring loaded saddle attached 
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to its discharge end whilst the frame with the four lower rolls, fuleruming on the 

axis of its discharge end roll, is likewise pressed upwards by a spria« loaded saddle 

positioned at its leading end.      Using Mechanised screw down gear, or, as at Von Moo«', 

manual equipment, taese saddled springs can be loaded so as to bring the upper and 

lower line-groups of rolls to bear on the section opposite eaoh other and so discharge 

a straightoned product.     The drive to both the upper and lower rolls is from a singla 

input shaft, through distribution gears along both sides, or, as at Von Moos', one 

side.     The rolls nay be internally water-cooled or perhaps more effectively, as 

preferred at Von Moos', externally cooled by suitably positioned water jets, 

67. Other kinds of withdrawal roll assemblies to perform the sane duty are of course 

possible;    the Von Moos' design, however, lias the considerable advantages of 

compactness,  relative simplicity and high rigidity for minimum «eight. 

Main Drive Soutient 

68. The main drive equipment on curved mould machine» is greatly simplified whether 

based on the use of A.C. or D.C. motors, mainly due to the disposition of the machine 

ports and because only two aain drives are required - that to the withdrawal/ 

straightening roll ¿roup and that to the reciprocatine device.      Two suitably 

synchronised D.C. motors could be used, but the relative positions of the driven unita 

below the tup platform conveniently facilitate a simple mechanical interconnection, 

as «eon in Fig. 4, and this is much preferred since only one main drive notor need the* 

be installed.      Vith the two drives Mechanically interconnected, a single main driva 

A.C. uotor coupled with infinitely variable gear bones, as is done at Yon Uoos*, is M 

effective and considerably less costly thai' the use of a D.C. rotor. 

69. The main drive units are uounted on on auxiliary platform, aeon in Pig.5, below 

the top platf OTO of the machine and in line with the reciprocation meehanls* on its 

attached supporting frone.      Fron the distribution gear box, a hori.ontal shaft «rive. 

the reciprocation equipment whilst a vertical shaft descend« to the driving aid« and 

interconnecting gears of the withdrawal/straightening roll group. 
Straightening and Di,ehffîr 

70. The grouped witlidrawal/atraightaning rolls allow straightening of small/medium 

cast sections at higher and more precisely controlled temperatures than on conventional 

machine, with diseñe by bending - which is advantageous with certain high alloy 

•teels.     The hori.ontal discharge facilities either manual or meehanisad cutting to 

length of the product and its collection on hot banks, or direct despatch to heat- 
soaking furnaces and hot rolling mills. 
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1.     Kot only for eetebUahed atoel indu.triea, but alae for looalitiaa ««ara na» 

•teelmakln« aatlrity i. bain« daraleped for th. firat tima, thraa pointa ara «alian* 

(b) 

<•) 

(a)    Contlnuou. eaatiag, rather than ingot caating, ia greatly to ba 

recommended M a result of ita derolopment in recent years and on 
account of ito inherent adrantage.. 

Tha new curr.d mould caating proeoaa, derelopod by tha Conaaat groan 

•nd dating only fron April of thia yaar (1963), brlnga further 

practical adrantagea which ara immediately trail ab 1. by way af graatly 

reduced initial coat.,  graatar facility of application and inaraaaad 
flexibility to production, thua enbaneing tha prarioua point. 

Other eurrent daralopnant work, which la alnoat all .till äqually 

applioabla to tha naw method, and tha expanding uaa of tha lattar, 

will undoubtedly load to furthar raluabla adranaa. in tha naar futura, 
and thua rainforoa tha abora riove. 

2.     Actirity in tha fi.id of continuo«, .acting for atoal haa lataly baan »»atred 

larg.ly on a broadening appliaation of tha rartiaal atraight mould proco...   Tha 

•••hod, aa doreloped and practi.ad at pr...nt, i. oona.rnad with tha diraet oonrariion 

of tha liquid metal by .olidification to long continuo«, l.ngth. of bill.t, bloc, or 

•lab .action..    Th. proc... of .olidification i. ganarally maintained in a rartiaal 

•traight-walled mould and by a r.rtical «on. of ..condery cooling watar .pray, balow 

tha mould.    Tha na« Coneaat method, baaad on ca.tin« with a currad mould and with a 

currad aaoondary cooling «one, can alao produca .i»ilar caat aeotion. and alao u.a. 

•any of tha othar taohniquaa of tha atraight .ould mathod, but tha raduoad machina 

height, indicated in Pig.l, and the raaultant graatar aonreuiance and adrantagaa 

gira inaraaaad induatrial pot.ntial to th. proca...    H.nca, it i. not aurpri.ing that, 

although a« recently introducad,  tha inalallation of curred mould »achina, i. alraady 

•»king rapid progre.., in many oa.ee in preference to rertical atraight mould 
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Multi-Strand ?¿n»h|..r 

Machine Dinenafon« 

of th. »lthdr.wl/.twight.min« roll gronp ttbov. erou»d l.y.i 
7-    Cc^d H«, .iotl„ âuty „erti,al itraisM raouid 

.u^n w •»</„ .„arated plt of „Moh „^ three or    ; ;J j^to- 
EL    typ,/00Oi>sct ou,rv,a ,MU,d M0,,iB" "•" *" — *° -^ «-* «- 
to .bout 75 iM, ,«t - thooreti«!* about «4 ,., „.„t . „, ^ ¿. 

Ud . «d *-!*, ,t... tK. toU, „vin* ta MtM lt Mn ÏMy ooB.ld^M>        ' 
«.hin.. ^ g.».„Uy b, M,ily ,iUi ^ nit%intí >ho¡i> •»« *»• 

CTL        "*t,w ot,n*t,m ot theM •shta" —tort* «.»« ». mr—-~"- ~^-»p.»t. «Hi... ^i... mud rtth 4iMIiarg. 
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with 
76.   fetor «iuiUr production conditio**, «» OMOì^ rt^rmrt, for M 

1, 2 ar 4 .twiia., however, i. llk#ly «* »^ ,Mwlii(llly 9àmUn u ^ fi^^^ 

o» vertici anchine., although in certain cace, on. I.- „, ^ * ^.^ to _ 
which «me« 4 . 12 in nutzer, acei)rail>¥ io ino B|nb#p pf ^^   ^ ^^ ^   W 

*>ehani.ati0» and inclu.ive of th« fcrem», or .hift n«^.,, in •*„• 0# t*. 
Bachine. • 

AD03D AWAÎJTAOES OF CW7ED MOULD CASÎINo UACilINSS 

77.   Without öoubt, Conca-t curved u*k& on.tinÊ «*!*». 3^*4, ta«.,^ .^4^, 

advantage, over tho.e of the nor. convention*! v.rti-1 trO«* oo«ld „-fc^. f 
•inilar duty.      Theo added a«vantafi9. are .. follow., . ——•• •* 

a. Under production conditio»., the average vi.l« á. lák#ly u pfw , mu# 

bisher in ïlo.t ca— I>ocau.e of ti» gmfr fi*»„l .i^u.it, ^ ^ 
uachinee, 

b. 3«»».. „f g„«tly r.dw.,1 „,iehtf „„ „rt^ aw ^ #wmrt-t to 

totali 1» •i.tinÄ »HinÄ „*,,. „4 ,^.tl| „Mini¡ mmt 

— .1«.. th. nvaMm M *iltiaa. „i tMta%imi u ,awld,trtI. 
reduced, w 

f« n0uld N.lpro.atloo> ^ C0Äta.U(M of rttMfMml ^ „.^^^ 
»11., »d t:,. „*».< »«,,„, „, „.i,, ^„^ thB# „j.^,.   „._ 

Utilità»* by «rttaf on , „„,,„,,  .„„ ^ ^ rf ^^ 

7** be,<"' ,h° "lih^»» »n. «d th. „..Itelt wv MZi« 

* Lrrtl?y "°ri,ont,, "•«***•Md *-—*•—* «*•»•« 

taittal «rt of »to, t. f,rrotXy „„„,.„ _ M 

- cent . ^ tho total ,0H of o 

i 



f. 

9   * I« 

fWHéaí. *••• VF» MMIN «M4   act |» 
•• 

».     TW Um, UiU9l 9mi ^ 

•WM BMklaM. *" K"*¿~l *•» »WM««! «rtl** 

 — " — *M11M ^I^.   __ . 

•**•*• law 

.f lai. Vp. ~. ^ „^ w ^ ^¿^ ^ 

TS.   *»f» M ••••i miMUii 

•f là» «ut —^ „_. "•*•••!» HfHhty «ita fa» (lail—I»ì ia 
I). 
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79.    à ari »i am to ink» ap IIMI proanatioa mal lactate rantIn«nM «eating M «y 

•ü« MMt reet, of cour*«, o« the eeonani« AM« practical featlMlltgr «f ta« ererall 

echene.    Coatlimeaa «natine, 4o«a »Ilo« A   urti« io eparate at l««nr 1 inaiji lévala 

than with «tntie ingot rastin«, er bmn eeoneoie ai higher Ileum  lévele, —I-Ir 

heeitaa* cf ta» inherently higher ararle yield ^nd ta* aalfora good aaality ef 

nrodact, roapled with ta« eliaiantlen of internedlate epe reti one a««« aa la«et aaald 

at ripping» infoi reheatlag md heavy priaary rolling.    Th*ee fectnraa reaalt la 

nnjur aaviaga on initial investment rrv4 radaeed operating coat«. 

K.    ,..oreov*r, «*rtain etaer •imnedi&te* rdvnntagee ara ala« a/foré«*).    Preje«tad 

performance» at ta« rnatine anchi««« r.r« lihely U a« ittaiaaj at a« aarliar «ai« 

end tu a aor» rdiahle reatina , provided proper condition» and goad plant deelgei 

haaed en «apart*»«* of ta« pruceaa partala.    Operator« a an h» traina«! to ran »a«ht nei 

In 2 - ï veeka na4 aovn h*eane asparían«*«' in the »peratian ef their e«n particular 

plant.    Initial rutitissirai»« perieda fer aew ttarhiaea are not lu«« ana goad aaality 

prodaet ia freaacntly «Mia from tha v»ry il rat eoe t.    T*«taiAg trun»lea, cf 

•ccar, ant for the «wet¡uri nr# not a«riatta,  ani high averne« y 1*Ina ani 

nor a i na parforuMtaca ars wawrlly r.tt-i.j ^W »itala r, fairly ehart Une.    Ine 

ef laitinl prednetion tnrgete *rjr »«li kw r*>r« dépotaient ap«a the ¡wrfernaM 

aeeecinted a*«ly iaetnllad eteelarJtiafc «aita or rollini Ulla. 

»1.    *«ilet each ehort.ter* napeeta are iaportoat, certitln Iona-ter* tac leccali «a» 

ahould nut be ovarlot***.    Aaawal^ proper f»aalt>llity etaaiea hire Wen ana« in 

regar« to aerkets, plant locatie», rw »Meriria, ««aanaientioa», et«., «ni the 

»rnetieahility oí inatifcntinp, 4«v«lopaeat <>r eapuatiag ha» Wan traf Inni, tèa« tft» 

kin* of proaaatiun nari ni «imi.  t^aaagee espected, la« lading any lat«rne«iat« atagn 

of tesavi«* eapenaioa, nrv «a** to rlr.rify M far ne poaaiM« the altlaute Matta» «4/ 

or ita later «in«*, nt ta* tina  ,f planning the initial »tage,    la tal« «•* the 

•narwter ma «mpwity of th* iaitinlly inaiai 1*4 eaalpaeat «ill «H «e aererei, «t 

variane* with th* lnfr inatalUtiea«.    til« Wiafia« «f preffreaair« ray a« al un «f 

capaeity i. ralaobla in enearing the m at aaitahl« «oeiaien« are ttaWn in re«e««t ef 

the ateelnaaim faraar*. aa4 follia« aim, aa «ell «• th« eaetin« naahiaea, «»1 u%m 

•ar«. inra.i^at o« plnat «lilH. later PM«N 1*.. eait^U «M «han. he« a spena lea 

nay h* fiaitaced out of earnings *M )ro«r«aa la nane.    Ja«l«l«n«ly applied, taia «an 

lean to aariaca ia loraim »»change, .her« p«rtlna»t.    ^r« tha paWntlU preaneti«. 

i. apyr««lahle, aat diffiaalt to «efin. in the year» eh.«4, e«*h hrlefiag ia 
•till ««rthvhil«. 

•f th« 



\ 

*• 

k. 

**Bn> 311*. 1963/ 
waanctL ruE3/».i6 
page 23 

•»•    »»•• UtkxMfk „H^t -,rt)„, 

^--—»— »— -iï; rtMr*1 —•*•«* 

StaTiT * '" "**" "- "Meh *"" -*»- w. „* «wwiiaaa la aroa oeeordin. to th« ....   .> , 
*• ««a a«*.*, M ^ *"* el—"icatio«. of 

typo, Po»«lM« ladlo capaoiW.. 0f .i«** 

yi*»i^|i|t ' •MW* •4nl,dl*r «"»«city if aoooa.aiy.    % 

».    M ,1a«. a^ pfw<UP^ ^ * 

*f af «„a!.^. ^1# ,lwUM"* uador produca oonaltáo|1. ^ #Mh 

*•    **•*«••*]?, la tao Uraor iah... 

<« «.i- -*«J ZZZ2 »"""*of pl,,n,wd •*—• - 

«. 
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*. produce a -a. variety .f ...tion .u« » " « «^;        ;iMi ., 

». „iM. — - *-*°¿1L£T,^ * «*. <**•* 
.i.e., »ut it i. —i* P»f-««   ° lM*J  r degrc8 „t pio-t div.r.*ri«tt« 
- produce lUite. ran«,. - -o      -    ^' *McMíMyi ^ „. ^a^ 

U re.p..t rf ...«« -«. - th!     ~*toge hor ¥lth «^ gr.nt.r MW» 

*• «„.Unn «ixos  are envi»«»?»*»»  •»»-»» g6.    mere wide range, oí .ection .i**. 

rr.r,rjz.—- - - - -—-"=.1- 
.    A *„ „i., it coiwiderod on m Ivrea, «giunta or •»•» 

,„,0.t «. Und to gain, il con.i con.id.r»blv nnd «« 
». ..tu.» d.lin.ation »1 .i.e «m« — - ^"'"L^.^ * »*i». 
overlap,   «renter continuity f production and . '^     " "^ 

^U oc th. ni»,    th. correlation* .urna« n»« «.chi» °£»"~ 

be proved and .o »l.c .ili -»i- P«*-"- <" "°" '*"* ^ **      ' ^ 

«Il pro««—.. iettatati«, Co«.Mt «f* •«"»•• 
«7.   Due to their lo«er initia eo.t owl •»• »r in.» „..»., 

H achine, .i-plity ,1—* « - "- "*—' °* 'UO" *UU ,,"*•, 

eiiioioucy under practical production conditi»«. 

8«.   Although continuo« .«.ting i. n »11 il-«« P*     . ',    -,^_ u „.. 

.vantage.,  .»verni «*. -— ^^ l.^ ^-^1     "». 
gw of th... are «ntienod belo..   A «in pol«t i. th.t a*"* 

^„ »ad. u.e or with Conct-yp. cur.« «U —I- - -*^ttr * 
„te of application et .ucu n.. po..ibiliti.. «ili * «..l~at« * *• 

vider adoption of these machine». 
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».    *«t fro. «,„ trend t0.,^ 

«... *.ro ur,„ lo4l.., or „utpJ 1   ,1 ""        * t0 * "d0pte4 to 

"«11 .«»low i« «,U1B- .„„,.    *      *" ""*' m •««".    ». pretto» of 

Casting nfifr^ ^  ¿ 
Cft-ti"« of '  f°' compie,  3 in..q, M1Utg 

W.    The casting of .pecial shape, to red««, ^ hot w 
- "en ln toreim hM not been ^ *• *• «* load at „n^ mu 

-«- i- not o..n generalJy J      p- h ;   ;-» - *« -tin. o, acUow 

a*r*»ce. in .ouW desi•    .u*•- K ** •"* el-«"*»«>, «nd 

i. M« «.. nt ,.Mt rt „. plon"Wni °' M1^ ~«- *- «tua «ta 
W     Suggestions that curved BOUIH »« kí 

»».   Ik. ixtallatio. of „ Conewt •S'/fcom,^.t . 

irjrr irr* - --:: — r^.tsr• 
tot~ti. .w,,. "* "*•* *° * »"• *«'..•. 

«ix i «rent form at various plants wbil.t   •„- *k. « 
. «-«v ««uwa. .0,u.t„ ^ipo.Bt ^.J^ ,el*J"" 7 **• «—- 
to ••• for ««Toral v.• .ta. v IT        """""i «.U-.tort «troutt., ho. !«.•, 

«1 y«. .* Borra», io«, „, tfc. pUot ^ ^atm%im gimUt 

$ 
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94,    There it no doubt that the use i..f .-mtcior.tic contrôla will in time become ataadard 

equipment on moat production plants raid that,  in addition, mor« sophisticated 

arrangements irlll be  introduced.    ror oxr¿aple.  :iutcartic »pray and ether cent»ol« 

ore being tried out.     '¿hilst th..• uso of automatic en trois may in certain oases 

allow reduction« in the manning ,-í' the machino»,  thus-- rro unlikely to be considerable 

for some time to conio,    the mrin advantage of such control« lie» in the more precise 

operation oí the plant end in niininising the i'atiguo of the operators, thua alao 

leading to greater reliability. 

P*Wt !>°lltflg 
9$.    The horiaontal dolivory of product from curved »lould maohinei undoubtedly will 

lend to further interest in tho trnnafer of product direct tv the rolling mill. 

V/hilat reduced handling and reduced stocking apr.ee accrue, the main gaio liea in 

the considerable conservation of heat,    fhê material delivered from the machines 

being almost nt rolling temperature cai be paeaed direct to heat-aoaking furnacea, 

which may require to reheat the material,  but at moat only to the extent of 50 

per cent of normal roheat roquiromonta.    Already on inatallation of this typ« exiata at 

Bentvler, where alabs are continuously caat and discharged direct to a Sendiinlr mill 

through a tunnel furnace. 

96. Vftfioua typoa of rolling mill, other than just continuous onos of th« ¡¿organ 

or Sendaimir type, oould be operated to work in tandem in this way.    The main 

problems in such installation concern integration of machine output and mill intake 

rates and the practical issuus which inevitably arise under production condition« 

when delnya occur.    Tho provision of some hot stocking capacity between machines 

and mill is clearly an advantage.   Another practical approach to conserving heat in 

thia wanner on part   >f tho tonnage output will alno be made at She It on. 

97. Where nocoseary,  in apecial cases, continuous dressing of tho section can alao 

be introduced before tho material ia finally rolled. 

9*.    AM waa pointed out aovernl year« ngJ^f almost as high tonnaga retos can be 

obtained casting thin slabs aa thick onos«    in addition, since coating speeds or« 

generally higher, tho so sect Iona tend to have smoother surfaces.    Another aspect 

ia that machine diueusions can bo reducod as compared with similar tonnages on thicker 

eections.    The casting of thin slabs of the order of 3 - 4 ins. thick will, it seems, 

gradually become more coroaon, especially whore direct rolling by continuous mills is- 
contemplated. 
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»• m, »u b. „„i. rf .»..tro.««..«.   "i-^"»«"' " °tW .„ai ...„„„, 
-*» or u. „tol lnt0 ^        "£'• •*"- «uu, dov*.« *„ .„.„„ .,.„. 

Contta.0- P^tn( "' oi »"••»»' '« .«» »i«,. 

WO. Short gf the dcvoloumot „t .    ., 

* .i««,«« ot mi iiK!^  **2 r°"*4i~ - M. «**. ta yleM I 

»o». » i. to *, aoUi „J J **£ f'";»1* — «- «~-u, ,„*,._».. 
......ti«!, ot ta... ta  Ci , y   M" *~ "« «— 
a» **.,„. A",U' rnd •» with up to , laiU. hm. >..„ ^ 

TM— "muir» 
IM. ».,. i. „,,„„«„, grwt t „Mjbllit 

•-««• -th «. ^„.ta, pro„.,..     "• '»•««^ <* «-teta, .OBiiD.o«. 
«rtfej „ta tmgmtt       2 lt ..""•   ** ih' ~* 1»* «. l»tor..t Xi.. i. 

- ti« w- u.. -„„t^ ,rs Lrrr^ d9sa"i''4 ~to1 »-fM- "~ a«.i.. *»•«». 1. r.port«l to b. mUT trio! 1» 

u«„ .o. t. mmat. ^rrrrix"" r : th° - •"" - 
«w.loi».nt.    ». obj..tiv„. „f .„.h       „ UM0U,,*,dljr **" "Vi" Pilot plant 

—^,: Z':r, i'i ;.:; rr *: -r ^—-t,,,,d" *»«t, wt ^ ta «,. ,rodttetlMi iz-^z :;:.rto **-— 
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105. 71«* or witàottt th. «„tra gain, of tko.o fu,*k, „ .,      , 

- «..ir ^i   :t ;;: ~ ?" *• ^ uf - •———* - 
»cnnngoa, i\,r connon «taoia or 'miner' olllí«    ^ 
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3. Th. uae e* ourred «ould naohine., it HIM, «111 largely supplant ta» adoption 

oí rtrtieal straight «ould Mohín«« oror a vida rang« ef application».    It la « 

littlt early yet to pronounoe hov far in faot thia far-r.eohing .hang, will 

cneoctpa») tba two method, ara ••••ntially oon?l«a»nt«ry and th. rartioal straight 

»ould proe.s. will probably not disappear, but rathar find ita «peoial rola. 

4. Th. oxp.rienoe at* l..aona l.tnrt with tha straight »ould rartioal »rehinea 

will, of coure., remain - an da© tha majority of th« exiatiag planta.   By thtir 

«xi«t.no. and p«rfornane. thoa« «tralght »ould plant« fomulat. no aaan aohlereawnt 

and indaad forni tha atarting point in eon.ld.rlne th« «pplioation of continuo« 

co.ting in any looality cren where currad mould eaating i. likely to b. adoptad. 

5. Thi« papar dori, firstly, therefor., mainly with the «ts-aight »oui* rartioal 

proo..., bafora examining tho eurved mould jroco.s ir  semo detail and eonaldering 

tha applicability of oeutinuouu easting to now .t..l production project.. 
jflCTENI OP KtSSEMT APPLICATION 

6. Th. background of derelopnent of oontinuoua eaating for sta.l, «a indicate in 

previo«, rariew. in I9601 and 19612, lie. ln th. pilot plant work undertaken «too* 

entirely .inc. Torld 7ar II and for tha ao.t part within th« laat 10 yaara.   Ih. 

»ala organisti«», aa.ociatad with the., pilot plant« and o.ntra. of dar.lopn.nt 

activity, ..,. tu nUBuiM grwxpp ^ muinflkMmmmmfrmÊi group, tha BI8RA 

group, and tha Ro..i/Conc..t group,  .till ooatinu« in «otir« and landing position, 

with furth.r daralopnant and expandin. tha induatrial application of tha proo... in 

«lov production plant«.    In addition, certain a.w ««hin« build.r. d.riring nueh of 

thcr initial experience fro» th. major group., hare «nt«r«d tha fi.ld a. .«paraf 

concerns, notably,    Th. Koppar. Company, th. 01*W¡***U combination, and tha now 
organization, in Poland, C »echo .1 crania, .to. 

7.      On th« whole, the u.t 2 .  3 year. aPP.ar »ainly to har« been a pariod of 

eon,,Udation with work directed toward, proco., derelopment t.nding to glr. war 

f«reot.r enphe.i. on the installation of new production plant..   Nor.rth.1..., 

UW1* derolopnent and refinement of tech*,«,. Rt th. pilot plant, ha. continuad, 

each new production plant ha. in its turn contributed much to th. furth.r broadanin. 

of experience.    The incveaae in number of new production plant, ha. been r^aarhabiT. 

to be «atohed in importance only by the adrent of ourr.d nould oa.ting, and parhap. 

al*o rw another notable change, nanoly, th. ,uite wid.ly preferred «a. of 

7¿To7T\7M''aot crJy ln alBOSt a11 the ~w pro¿uotion *—• ** — - .one of the older establi.hed unite. 
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JO 

fif. li 

Fif. 2t 

fif. 3l 

Fi«. 4i 

Fig. 5t 

Fig. 6t 

Fig. 7 t 

Fig. 8t 

Fig. 9i 

Comparison of COMASt conventional werti©al straight mimld/ 

sn^ss^stT """s wt*h "tt-«,"w * »«4i% *». <f„^ru 
Ct^aiV'S' typ« caiting machine with eurred mould and 
«•rrod «prays. 

typical mould tonnage rates for various square «estions oast 
«* different plants of tue Coneait grottp, showing apparo* 
and ©««ivalent tonnage rate relationships,    (tloiiil/wjfc©« 

Equivalent casting speeds and single mould tonnage ratos for 
•«tare sections ranging 2-12 ins. in sis«.    (Based on the 
•arrow standard for 2 in.  square billets.) 

Side riew of is» typo curved mould/curved «pray machia« at 
A.O. der Von i^ioos« sehen Eisenwerke, Lucerne, in operatic» 
during a east. '     • '«•*••••• 

Disehargo end riew of tSi tjr     ca,iittg «^4^ ^ ygm Ä    , 
in operation durine o oast. ^^ ' 

•ottom-pour ladle and tundish teeming into mould on toy 
platform of Von ¡tóos»    »S«  type machine. » •• •» 

Curyod eopper mould tube used for casting 3 3/81«. 
billet. on the Von iwoost     iSt typ# ma*¡i¡ic,    '   • 

Side view of eurred roller guide path and water ecoli*. 
»prays during a east on the Von üoos'     »S» type 

View looking down onto withdrawal/straightaning roil «ram» 
trZ'TiMrd iï'ï«***»* y V«i«. 4«*eTili.t «SoUtaiw 
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S.     X» üot, ib. r.r%iM .traight «mid pro...., .o wid.ly u.ed at pr#.«rt, hu 

«wrlaf th. Uat two yttri or te bttOM oon.idor.bly »or. .t.r.otyped.   The 

difference. di.ilngul.hlng th« pilot »ad .arly production plant, built by tbo 

difforont group. hare largely di.app.ared, particularly tho.o routing to »ould 

operation and ih. »m oontrol technlquo1'2 of th. proc....    dono alno* entirely 

io th. u«. of rigidly «ount.d rertioal »ould. in which .uoc...ful and continued 

«traction of th« initially »olidificd ..otion d«pond«d nainly on »ould fao« 

lubrication, likewi.., »ould. »ount.d on «pring. which «ould yi.ld If .ticking of 

th» oootion in the -ould occurred ar. no longer faroured, and tbo »pai», and pull • 

•rthod of carting with rigidly »ount.d »ould. ha. al.o rirtually bo.n abaodonod. 

Tho »»Jority of carting »aohin«. now in operation nah. u.. of rortical reciprocation 
of the »ould., .ithor by th. Junghan. method, in which th. »ould decent «pood 1. 

«smohroniMd to that of th. .action being oa.t, or according to tho Barrow proc... 

i» which th. »ould 1. rortlo.lly r.ciprooat.d with ncgatire .trip, i... »ad. to 

d.ao.nd at a .lightly fe.ter .peed than th. ..ction during th. downrtroko .. a. to 

owcrtako the -.tion by a onall a»ount, which i. c.n.d th. nogatir. .tri,3. 

9. On the oth.r hand indlridual »achino, .till wary con.idorably according to 

local .it. condition, and production roquire»ent., and .till r.tain »any of tho 

indlridual feature., «ainly eon.tructional feature., pr.f.rrod a. aid. to eaootter 

operation by the different »aebine builder..    Such de.ign detail, ar. of a. ritti 

iaportanc. a. ever to routine production operation, and, of o our.., depend al»o.t 

ontirely on tho accumulated experience and «know how" of tho.. ro.pon.ibl. for the 
de.ign. 

tel.tin* Production Plant« 

10. The extent of Torld derelopnent of th. pro«... and .o~ appreciation of tho rat. 

of adrancenent in applying continuou. ea.ting to .t..l production can noct rapidly 

bo obtained fro» a 7orld .urrey of exirting and intended production plant..    Tho 

principal data of continuou. ea.ting production plant, known to «xi.t or bo under 
construction contract, throughout th. *orld, a. at 30th Jun., 1963, i§ llli#4 in 

fièle 1.    The total li.t anount. to at loa.t 99 »aohin.. at 80 difformi plant, or 

•it.., of th..., thoro are 61 machine, in oporation and at l.a.t 38 under contraction, 

and the., »aehin.. inolud. «ininuntrtal. of about 119 and 75 «trand. r..pootir«ly. 
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SH».1M3/ 
»•*«*/%. i* 
i 

aat«llar«iaal «karart«rl««l«« «f aaa*ia*aaa 

r«alaraaa«ia« mU a»*feia»a ara «aaaart aaa far 

fMllilM.      1ft» MHMiy aaall«a UM «• Mitriti inaia« Ir hüll* 

aaatia« MthiM« «f «»» »•• M OHM«I« «mi- 

ai 

«a a*a-fit«li 

«aa« a««tl«aja Mr« Milvia» »!•••• «v tlah« 

UUraaUr** «• at*«l«-««a« iagaiai    Wla« aaa« »at«rlal, «ft» aaatiaaa raamir« «• ft» 

ft»« aark«t ajr rallia«, fargia« ar «tk«r awaaa, «a araak «aaa «fea aa-aaai aftraHaia ta 

«ft»* ra*aJr«4 far «agiataria« a» a«har aaaliaaftiaaa, 

(I) Ulla« «arkaa ataala aaaaia« tjfaaaAljr at a vat] 

aarfaaa lajrar iaala» «kiaa ««lavar «Trátala —m «i«a a 

••fatila.     ffea Up%k af «ft» aaiaaaa? aaa» rartaa fra 

af «ft» aajfat« ««air» «Irtaa»«, éifüag aaialjr aa a 

arivftala ara r«la4ir«ljr akart far «few fettaar «arai 

»Mia« «fea aaaiaaa« arjraial aaa» 1« umaptaaia«!? lafffar aaá alaa af 
i 

alia. | 

(II) Allay ataxia akav «feaftr aas afea#ar«arta«la rafiaklaa» aa «feáa a«raa«ai« ia a    j 

aa la art fea a— laarfta.     laaa, la« «arkaa M/i CtJtt. rial al «at a«aal9 

l«l« (alaf¿a-aaaa«), aaaaiato af aalaaaar tifa«ala ri «aia« ilia« «a «ft» 

M »aatla« alaa« «ft» partittaa liara»   «a «ft» a«fear aaai, U.m. aariaj ataal 

largai? af a fia» graia*« ««aftral aaa» «f 

I 

«ft» «rala, ••«• a» 

la aaajftii 

(•) 

im la ataklaallr «aa« iaga«a, 

araaw« ralatiraly aaaraar «rjratal 

aatlaiaa, fia» «raia»4 «W«U «as alaa ft» yra«aa«« akara w»——r fegr faaaia« alaMMaa 

air« «a «ft» aaalá «aria« «artta« a« raftaa wt a» «a * aa.Aaa af aatal 9m%, 

U)   ir« tarfc Baaalraaiaa. 

(i)   fa» awit af Wt «ark natii— ia «r«a raaalra« ftftaia largai? aa «ft» 

a«r«aa «aftgr «aiaa «ft» flaal araaaa« aaa t« a»«t.     A«« raaaatiaaa far kill** 9%%*U 

af a« laaa« 8 i 1 ar« aaramlly a»««»« far klgk «a*y parpo«»«, «jal prafarakljr 10 i 1 

far aaacially ki«k «a«i«a.     l««a««iaaa af aba** 6 i 1 ar« faaaikia far aaala» dati»« 

UHM« 



9HEL SUí. 196 3/ 

Hw—áix i 
9Hß 2 

mi ter ••rial« 1#» Hr.M *j,iie*ii««. .j^   4 , 

-A.^- ^* **•«••*•, »teten r*ll»<i •* »—- •     .  

"*»• •" *»•• *« •» **ruMa«.. ""•"•« nn"» *«•• « fart*« 

""•"W *«> «*. i.l«Ml »^«4 .*»«_    . 
•* W „UM .^u „^ ^,"77* " UU~ •»"«• *. . «M«. 

•*"•. -—.JL.Î "lt£L "m" *-' •m - «* •»* 
 hA ^^ •»•»••il   1« »fl^ t^.       — •     "• 

*««^ •# te. 9^Um& *'     C^l»Äl *^**^ *• «"««te.« u.,, 
(f)  tes 

—H *« *« -.*•rtM« HL LI   lM«M-W— W M^W-, --, 
<»!> M kw k.« /M11- „MM.   .      ' 

r.:tw **• —«-. »-» ^ULnrjrrt" •*" ** •*-• « -^ 
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11. Th«n grouped according to origin, ih* total Hot of 99 mohines can bo 

susmriied M fol low» I   tho Bua» ina group, ineluair« of countrlta within tao 8orlet 

sphere, compri»«» 18 mohines in operation and at loaat 6 undor construction, tho 

ManncaMim/Btfhlor/DoMtg «roup total« 11 operating find at ltaat 4 constructing, 

whilst tho 3oasi/Conoast group baro 24 end 17 »achina» in operation and undor 

construction,  roapootirtly - all at 30th June, 1963.    In addition, attributable to 

th» othora, namclys    Seppero, Olooon/llotale, BISSA and associate., oto., taken 

together aa a group there are 8 mehine. in operation and 11 menine, undor 

construction.    The»« figuro* uro »hewn in tabular fon» in Tab It 2, whioh also Uste 

th» corresponding total number, of strand» installed or under construction.    Tho 

figures of Table 2 are correct, as far as is known, for the date of the surrey, 
asjMlys    30th Tune, 1963. 

12. Coopered with previous surveys node almost exactly 2 and 3$ years ago2'1, tho 

total number of recorded mohines has been rising at a steady rete.    Orer tho loot 

2 years the reported Torld total has increased by about 43 »echino, or at an average 

rate of about 1 3/4 amohines per month; the total for machines in operation ha« risen 

by about 26,  or 1 machine per month.   This record of expansion is notable. 

13. As in prerioua surveys, however, sono uncertainty always remino as to what 

additional plants nay have been brought into operation, or nay be under construction, 

but as yet have not been reported.    The point is perhaps mor. pertinent than uoual 

to th. present survey in respect of, for exanplo, progress in China, which is obooure. 

Also, with regard to Hussion plants which nay bo under construction, it did not noon 

justifiable to include in the present list any count relating to the äus.ian 

nent mode early this year' of their intention «to proooed with the design and 

construction of further units for installation at six other works in 1964«. 

Neverthele».,  auch plan« are doubtless i„ hand,  a. witness a further recent Sori.t 

announcement to th« same effect (August 1963)5 which aloe stato, that by 1967 tho 

total annual capacity of continuo«, casting is expected to reach 22 »ill.tono. 

14.   Furthermore, within the la»t year or so there hav. been negotiation, botwo.» 

V/0 Lic.n.i„gtorß of Moscow and certain companion, notably in Franc.6, the U.K.7'8 

and the USA ,  with th« aim of extending the use of Soviet continuous casting syof».. 
t was announced    that o plaal „M be bum ln eonjunctlon ^ s,^.,^^ 

Levivior of Prance at the Sidmar ,ork. in Belgi««, consisting of 4 casting «chin.. 

each to produce 500,000 tons/annum of sheet bar,  the capacity of which would later be 
extended to 6 mill.tons/annum.    No confirmation «* «M.    I« nixrmftXlon of thi8> however, was available and 
no reference to it was therefore included in Table 1. 

à 



T«atoi«al »«aerali 
1 

J 

(•)     

aalaaaa« «iaala «ttMéliUW natia» a« ly tifi %M«M «laatolaa f«t» 

%m ttoMly to«««* tto MVftM af tto arati««,       to fWMTftl,  a «111«« »toal «aaUt? 
•M aaaally to fMMA M « a«iUlar*i«U a«totitat« MÉ tto«* If m ilìffftrt W 

jri«U, «ta«* i« «ft*« «IM Mia ««a«lc«r«tl«a ia fr**«!« tk*M iinb la 
ararti««.     ¿Jt«ra*ttr«ly, if «à* NHIM «M« is l«f«   n-1^lr « 

aaality MMI ««a to «aaatitato«. 

(1)   lff«rr»««laf «W«l ««a to «etotaaaailjr iiü i« arali HIN «r«f«r«alr «W«t 

7 ia.e«.     TW r«aalt«at »r«aaft ia «lff«r«at frea INMI lajet «a«t tOirlU la taat, 

té «ita a «eaad ria aaé ealtaaU »levtola agraria?« lariat it, ito Ha 
•ai eaaalat af la« «artoa »atari «1, «.f. aalaly farvit« m aifftt a* «ayerta«. 

fa« «artoa aai aaagaaaa« •rataaia «f ito ria «r« la fart Util« ar a» aaffaraa* fraa 

ttoa« af ito «eatral alava «trattar«.     Caattal af «ff«*«aa««at« «t tto aa«14 aariaj 

•arilag *• aaaally «ff««t«4 «y ««ato«ll«d rato« af aaaitiaa af alaaiataa rea ar air«, 

toa tto ytafarrai arito á awalaaaa al Brrra« aaaaiata af «ararla* «arreai aaial 

Ltiaa at ito faraat« aai «aatla« aittoat Ovata!«» a4a*tl«a« at ta« arala, • 

arala aaial lavai tola« atoftaa U aval« aaial aalaaa arar ta« taf af ito 

arala ato ia ito fati« rigar««* «ffaraaaalaf r«atilaa «f f««t«.     Baiar itoaa 

eeaaltieaa ito tMatoaaa «f tto ria 1« «aaalljr r«lai«4 pre««rtl«aally ia ito 

alaaaaiaa af ito aertiaa*.     Ito ttoahaaaa aaaaa largai? laé«a«aa««t af «aaila« 

•ai, Uttoaja eat* affaaiaé to a aiaer torn ajr «arto« aaaiaat atov« 0.10» C„ 
ia latri «a • «ita annaat la «ertoa, eartl«al«rly tola« 0.0a* C. 

(li) ffàa ìajirtaai« af tto «aaferalty «f «artoa wd aeagi 

tto ria aai «ara af aaaiiaaaai ««ai ria «tati a««tl«aa, eeaMatti vita ito aajar 

f«ai«ra af ito rirtoal «toaat« «f eili««a «ad alami alan ia tto Miai r«aaltla« fraa 
ito fraaatilaa aaitoé eaetrlto« aar« «till U to fully aaaaaa«*. 

(ili) /aether eradatilo« ««airal avito« has to«a daralaaad at Barra« fer ih« 
•artlag «f rlamla* rto«l« la «aall ee«tloM, «.g. 7 x 3 ia. »lab «««tioee.      Tto 

are«««« le, arvvrer, «f • «p«elal typ« aai it« applicati on «toald aot to «aaaid«r«d 
«at«ai ia pertlealar «iroaataae««. 

(ir) fhar« riaaiat «t««l «««ileaa ef ta« typ« toeeritoa eoa aot to «ae«pi«ä, 

fal^jr «olid killed «aaiioa«, «.g. «f low earbon «t««l with only tras«« of rilieoa, 
••a to areeat«d. 

^•^-•.v...««.:   ...ifm^im»t..rK.- . ^»   -•- 



fiH.fiMP.mv 

(4) 

Ä» iMiH Êmtmm MOT li**t "Hp*M* 

rMl»»tttftt«| MflM «/ «à« M«!«,  utf tttn 

«* F^iyM.uac ««ai«,   fen»,«!» ti» »•» ». M Mg* „ w 

tallir iiM«r»4»l« «s»«r« for •***»• of MV* «•• tost«»« MM»í«Wí M* •mu 

^»MMW^B^M»»«»*; «199  «MWv «M^JT^   ffMNr^W«,   Pt^fJflM  |ifW  «Y   EMMMMMBEMMY  A# 

•i «to M«Ií Ma it« «NMlcM «xi*»« it* 

*»• t« *M» » »lft.j«.M« Mí W^i^..     «* MM« mmmm9  

WM MM faitiy k*My, ,.M ^ MMl^Wly 1. u. UAUU «UfM «f rolli««. 

•MüM MM« Ma U0%aimgua Htm«, m. tmm** wàtwm 

*»U IMJM «f Mjr »MtlMinr «M* Mí froc «ut u #«* ftr M» M 

to -ili*Mf   M. MiMMM..  .f  Mlf*»* * tMM.U  «J»l^l, «t». # ...*/„ 
lOTrtMljr MMTM Mi FMlrM M  fttWmlM. 

I» ••**•** t« iMgM Uni,   . MM «MirMl« 

«-Weil 1« . Miti« fTM4M ftM Nff^ltii Mi M _ 

!••• tVMSrWMljr  OTTO««  %M  «*«tÌM Mi  l***lt«MB«ll» 
(1)      •--   *   - 

•11  • 

(i)   KM ••talli« iMlMlMM, P»«MM MMlly *• —               

.tti-io^t «H .**.,, „. Mm*«* -uaitr 1. IM «¡"t.,* MifM»^ 

(ü) !•*&•« «f «M*i«. hnr. r«««*!? WM MT.1MM w 

UIM «tili «l.u»r «tool u M yVMM*d.     Q«Mm«*lr« 

in)    *~ 

W Mé 
«-to 1. f.«*«» to fuor. «AM o..ll|d#d fM#, ^.rtrtfc^ „ Êtm 

o.«MT.»e of «Mteal poro.ity «4, to tW. .,•.„, .«M ^.^ of .      
— «^-r.-   s.P„ûtion ^ „^«^ „ 0orbM| wmmUm.9Um^ „9më 
•Mt rinuing •«••! «ection«. , 
(»)    Surface ifr»..«^ 

I» nMV .MM UHI. or »o dr...!«« «f «awlail0tt- ^^ U ,.,*,.« 

prior io rollio,    .ith .ici«!.« «d othor „.«1*1 *«.!., MMT«,, 

i. «ually procti.od in c^unU Terying «p to ebout 7%. 



ra.mv 
¿«piati» i 

(oj 

OMltMMM «art Mt«*ial  i#  «MMlU fVtfamd «I «Ito Pallia«  «ad/to faffallla« 
uilto» h—mê af ita fsnivity af ri**» rai «trattar«,     traaaar •aatlaaHj «f 

r«Ul-« «ill a?«ra*laaa Ia „»«air KKi^ £M •*•* «• «a» aar« MMleWet 

•f Ite • aproa*' i. rallia«, Mí «ft» ratea* latlca*» »f ut~u.    î,0 

l«aa i« «lth*t«ad itocvy iaátlal raaartlaaa al «ito Mila« «11*. 
<t> 

f *m* «Ito 

1%) 

U 

•«M aa««rlal la Hrtlwlwljr aafaal« af Wla« 
«at «onditi««. 

Ir farrai ¿¿rat« 

tMltM fttfcllll- HMlilNt,   èofartf lMT«t«b|j •*»  ff« 

• arai    ra atiU, aliala« «v taalgftaf .,«, 
«a «te* 

rara alrJtolaa, iaalaaloaa m aarfaao ala« 

alaafcalaa.     ¿ fall oorrolatod alaarlflaaalaa 
af «a»h «afar««, latto«*« «»»Ir iéaa*lfl«a*laa aad a «aaalaaloa «f «M iff«fllUH«lM 

la arar«!«« taaalas tao. h<* W«a raaar'.a« «iNfWt3.     1« la atataurj' *• •*•••, 

r, that «ita o«»arl«a«a aad IMM! attoaaioa «a dotali «Ito t«aaal«aal 

I« af tata 4af«a«« «aa «ortolaljr W alatola««: «to i« aaat ««tot rlrtoalto 

Ilo* ar i«,—« 

(i)   la» aaall«jr «f «aatiaaava «M« MUHU if «M«*!«!!? «aa«, «i froaaairtly 

««ad.     Uktviao, tao payaloal «d nothartttl prapartlaa of patatai «arlrad ay 
rallia« «t fargia« froa •••« ballota, blMM ar alato Bara Un favai W W «oaorallr 

aetiafattary and art dlatlagalahaMo fra* ih««« «f go«d «.tiallty alalia* arada»! 
pTièacod fraa orthodox Info*«. 

(11) la »MM eiMi, ta« proporli oa of salarial darlrad fraa «oatiaoaaa «art 

aoatlaaa bar« ladra« boon found ta b* awaoriar lo eorr««poaála« attori«! dorirod 

fraa lajato, and, «fallai thia elalai la noi atraally «ah «ti tod, «hart la ladood 
farinai «ridane« la tapper! of it. 





my 
1«*ÌMé«*l fa» f/ft. I* 





il, 

1 ( 

i 

~W 





I PJ*I. Jl.l^pilJIlMJJWJIMJ 

gran, Sri», 1963/ 

•» »n   ovooiworks, Lueorn«, end ih« ut*»»**«-. • ••,   • j. 

«««44»««    ^ »Mliod for itool production     ito» 

Mttwnt Und« »f i^i,^. 

, nc-iy,    oanraotor of «ould, ipmyt, and of ditonam n«^.-^ 
i« giro» in Tablo 4. «»•o«w1o nrmag—at. 

1«.   Th# now rolntiroly olí Ooldobin «tonino with it. i-u.. „ 

«• »yp. ar. r«,»rt.d und., .on*•,««, (Ostein*), tb. -in lutmit ,„,„ 

««- ^t, int. a „Hin, «, ^ J.       .Uti TZr"U'*~ 

- ¿: «zn rs^rir; : its; ?:;; *~ 

4. 



«na SIW.1M3/ 

pot* * 

i».   Tb. i» nwiatat •»•• o/ MOHU. la hblo 4 m of my ramt tiro«. 
Mwtty, ib. mq ooaori.iag tb. V«, «W u* «u,, CM* nm« ml«/ram« 
opngr «ubi».., li.Ud i> Tobi. J, „4, «.«rfj,, ib. «yp, of wUD. «ador 

.outn.il«, rt ib. Ri« fori», Ittlon, ib. v«»i„ ,f ,*,.„ i. b»«t <« ih. M. of 
« Toriloa rtmiíht mtd wd o .„rod „„, „„. ,,«, „.„,«„ „     ¡>t%cUm #f ik# 

n» -»hin. ei Un, o*** ih.» gir.« in Tabi. 1, Bro noi barn, »b. ,,.»,, 
.Hbncb int„d.d •>» l.B.i »iti«».,, ». b. ,«d a. a ,**„«.. «,», „„ ^ 

t. b. p•«d ln p.«*«««. „d tBl. wlu w ,f .«.a.««, lnt,„rtf partiotìatl. 
In »|»d io ,„*„» ,».„»,, .„,,. «„, ^.j, rHa>itU ^ lmf ^ ^        ^ tf 

rtd.,rond i«tai..l il«»..!«,   »¡..«»hi,., „,. d«.!..»,.» ., ellm4 mMli ^^ 
by «b. cw.rt ir«* i. «ir.ody .,„„, „ld,ly .rtrtUtów| r, ¿^ ^ t§M#       u 

•Ut««, Un»..». A.o.10 ,„ „p„irt t0 „,.„ „ >X]MrillH>l>tel ^ M 

•»o onmd wuld principi.. ^ 
Ifcm IBCBHCTIOM H^.f p^]^., 

».    tb. pi »ni data ,00t.d iu TM„ , ^ _,   ^^^ ^ ^ ^ ^ 

Noodl... ». „y, „,h .„^u |)aJ to u tmi%Ui 

U.   Si.., Pr.pw«i ln ocy of ih9 „^ iW 

i.» »d WW «ianurgi.,, .ub.*i»«».. „. to M,t .„„ cTmilabl#> 



win «ng.my 
twamux Mm/».i6 

M. hW( 1. ,„«*,, i, ta«, ., th#1, „„.„^ ^ „.^ 
~..ja.~U„. «... ,.„ ,„. „^ „^ ^ ^.„.^ tht 

^•1»«. „ti...    Bri.«,,  ..rtlwi.M „rt „t.rl4l jg t-m|      of ^ 

•mut«, th. ..H ...ti«., f„ th# ,rt ^ nitln to 

«"••'•«*« ».t «... i. mM „,, ^.^ w w #ltaill.t#d        ¿^ 
*.*.*. i^it.«, ...» «a« prodlHlol, eMldltl9li  th#M 4e ^    #^        « 

i. fwt .„ b. .ltal»Ui »ith .tt««.. t. «.Uli .. l-le.t^ ,w„.* 
24.    Th. «-», .f -Un«*!..! ..„.t. „„.. „ „„^ 1 ,,„ WUM 

fc«41.f «<.„, pt)| 
25._UTrtu 1 . „».„., M.tlM ^i ^ ^ M<i |a ^ ^ ^^ ^ 

1... «rr.ap.adi* t. Ttkl. 1 «rr.v dit.     n  , ' 

.     ,," "" —* "«"•• —"' -* -"—ta- M»l.t. 1. th. r«„. J . , „, 

«r »«*M... *.,.«,.„ ,„ ..,„„.. „., nmtiai „TaJ Met;w iar« «•"• 
»«-.*••• „., u ,„.„., ^ ^ MrtMtlM ,tt# ^ „.^^ 
wlM Mia« Bor. liaited. •»»»»•»»»• 

2*.   *, b.th thi* «•« ihl. .*.., wMtb te t.!*,,.., „„.. „^       to     -   • 
«.r U, 1.   Ä. lw,.r iUb. ^ ,ldtlw ^^ „^^^ ^ rt Mu 

r>lï: *^ "op,Mi f" ^ •" *ick1''- •u-- "- -rti^ ita~'« »"'•»- te pr«ti.. f.r ^r... lUb. ^ oth,r il„^> u ^^^ ^ ^ ^ 

b.«». f.r -.U.r .r thl»,., „.„„,, „„.i.,.,. „.„„„„ #f ^ 

b« produce «t Sh»lton. -^««»a «o 

«. filiti., ^iw v «,. „rtlB<W)1. 1MltaBi ,„,.„ MU ^ ^ 

^•»-««»m«, f h. p«*,.^ .ew-c.lly, Äleh 4. „^„^ 



    SB0M963/ 
«Baiai Km/È.i6 

2«.    »• urti«, tf ^.u, ^ 

ss" rr ~* -—- * *- ~~ ~ isr-v¿L 

« ~« .th., »*,«..., .„. „   ' *   J*"—"*• "•>•* "-fa- T. -ta** 
»*•«•* night, or th. «••in t. rt^,.—. •* •••/•» fiati 
M     ~. •'••••»li»» M • f„ mmt «.^!_   . 

ww urvtÂK aova ta» a««*«,«« «•»»#»-*. «  _*      .. ^^ 

*~«t „rtr^ ^ ortfcoa„ ^       «•"-«-tal. ita. «... .f .»„.„^ 

1'. rj*""1" " "- mlM •'•»" -«— ta. -tai— •"• ta ta «H M ^ ^ mtkim *~" «• -•*•«- <»rtl« „»,. .feu, 

* -" -a ^i^., .f '^SZ** » —H*« ta —. 
•» '— •• M«,«,. „^ ,..,,„,, «•••••»•» M*tU« ai*, tar M 
C»t.^ g|1|t "*»«— m mtatata*. "» " •**•• 

M.   Wff.««^,,. 

*"'«• -'—«.. «- ta. Ui^nlï w ^ ^k,,W,-• " "^—. 
•«ti« ir...   n.y «.„a t„ " ' » — »Uta H«, elttm« 

•««.ta th. tau«fl„tl.. ttaM        ^-« •-•> •»!*•, », ta ^.  ,*. to 

•"••ti., -»««..«i., „. MhrtjT*-/1-*- ' u «• »*».*-i tataituT 

««r i..i^ i. trt-, ^^ 7^' «• »ta. ÍW ta.« „. ^M..~M- 
«|>» -tai«»«. " •» ». nu»«« taïuu». i. u« lltoJy 
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f. i-;;\t 

**£• 7»      Curved copper mould tube used 
billets on the Von Moos'    «S» 

'* ' <•&'  i -Y)''*¿¿?4* '• * ' *''"! ' 

for casting 3| in. square 
type machine. 
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Flg. 8«       Side view of curved roller guido path und water cooling 
sprays during a cast on the Von Moos'     'S'   type machine. 
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HC TIM    fill ,  IN«.   ««UAffff. 

ïïg. 3i Equivalent casting speed« and singlo «ould tonnage ratos for 
square sections ranging 2-12 ins. in «ice. (Based on the 
Barrow standard for 2 in.  «quai-e billet».) 
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