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' odiem of the fomme weed 1:: engineowing, Vhile $he enpharis of the whole sepinar
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.0 will bc arnreciated that thece mrorigues roouire eanpilal exponditure of a vy

ﬂ]’ﬂ@\ oxrdor, ccouny larse areas of i, pre vastoful ot ¢nexyy and have h.rh
| dabour vequirements, not to mention eifluont dioposal yxoolenc of groat mernitudes
" Pwrthoxmore, denand for mora strinsont eurface am netol ursice) oualivy hey

© emmoed additional processes, such os 1005 inspoction for Fenvous inclucithy ¢
i ehaving of the surface tu romove imporiectiony nmior o rinal arewinze  All thewo

. pwOOs0LEs increcse gormlexity. Uadensiandably, thorefore, considerailo vasoaroh

work hies jone into alternative rethcas of producins wWivad 20i, vdth the dual ol

| ot reducing ccots end impruving cwvnliiy wil thuse Gowld e of meat sienillon 2

te devolonin~ countries where demelo rrs gneller ond lery stendexdised end roavy
- eanital ecuivment 15 either not avdlats o would need Lo be accriiced balfora fuytie®
~ expenditure can be Justificd.

4. Beverul puch progesces nmay be of velus dn this contoxnt viz

E 5. (o) Qs,n,tiégg‘gq, Canting The prineiples of eontinucan casting axe winple
enourh - baciorlly nolten netnl is ronpad ‘4ni0 the top of en ovon endid ooclod

pould and withdrewn eontintously fwea the bottome The tvanclation of tais .ato
wiable procoscer rrecent: 4ho urcblen resausent temmazeicnen neer the malving
peint, mials are mechanicelly very vexk vnl friction bLetueen die end solilified
metal nives riza to hot tearinr. Toalrinues te ovorecue ihese hasuxds lizve Beon
develoved initially for lower nelsine voint wmetals like mine ard aluminiun amd
enly very recently have they heen eprlied to copmore O thoee, tre moot wsofvl
weald oean o be the Pronorsi process er ita nodifiesticn.develoed by South Ve
fn Georrin, UeScAe Fine 1 riws o scharatic dmwine shcwine tia besie veinednd ot.
¥he mould cavity is forrad free A ombinuaus steel bend “hich nangas reand ol

the _ riphevy of a mooved whenl, oxturnally wuter conind TY rITAYte Then tw

Sand s ppeuts the mroduct until it is eonlad s lCiatenily to heve sAnnuate

strength t0 be handlaed. In the modifieationn which hove boen rede afnas, this

enit 1e new interrated w:th A Yot xod rollin~ mill itk un to sewmntann s0V8 ot

gelle (Vo nroduce 6 mm dic:e rod). The sdvantrre of mch 0 vesess 8 st of

$60 orall eanital eeet for a larse ottt and o coilad lencth oaly 1inited Dy S0
. walting faeilitinse esceatially.

6. Altemative desigme of contimems sastine nachines noe & srauhite die
ofton 88 an intesral part of the maltinn wit or & heldin: frmace. Sush

omuivment in move mitadbls for use vhere scal: .emmumsss s twewived T B
eutyut rolon are lover por otvend amt yreblen: of din 1ife dwe %0 frdetion,
exiAntion md condensation of velntile comstitusnte, €36, MRy GOOIPe Rowave sy
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weh wnites may heve advantages for the mero spossulinod typen of copper, a.n.
onpren=free predas or alloyps A resont decoription of sueh vlant at Pewri in
Pindond (Journal of the Instituto ef letals, June 1970, vel. 93y P 161) is

typieal of a development of thin type.

s () RARJyming  Another novel principle nomowhat ckin %o cumtirumus
oasting ds Dip Formings A solid rod iz eontimuously druwm up throu~h a bath of
aslten metnl, & lever of copper freescs om 0 the suxface onl thur a Yarner
dlanster rod emerres’ than that which enters and at a cuitable temperatvce fox
neving to the initial ~tarting sise. Tho exesse mat-ht namges et of ihr

Josp as a product viile the root is recysled. Prure 2 ahous n mchomatie
dlagrome ‘Theoretically the hentin= of 1 kilo of conmor fron rooa temperaturc 4o
he melting peint recuives the name heat as 2 kiloa of gevmer from lievid to

oolid at the meltinn tempornture and 20 under Jdens eonditione doudle the quentity
. dhvomld %o oolidified on 10 the mrfooe amd vase rut of the system e produsts In
mmestics offgeiensies of ) or nove are elnimed. This devolemcnt uas ori~inally
openoswed by Oenvral Blestrie Co. of Schomeciady, New York and exyren=free eovo:
molted wnder & yretective atmomhore is the ehlof nrodust. Minthe:more, oy
have doveleped & shevin; ;roeess fmmediately prior 40 caterins tiio riolten rov:l
Suwder snd 00 o prfostly ele:n suxlace 14 presented for further devesttion.

A phomt P n this red at a rate of J tens par hou- ia overating in

h sa Sroden (reported in lotad Dulletin, Februery 13th 1070, P, 26).

G A similer yrosess 1o snoribed to Sbovamerin the Coviet Unicn, vepected Sy
2 6 b Dufley in the Metralaciom Inpineer, iay 1566, et det-iled leseri- ticn
ta Ingidoh 0000 et avpoer o huve ha Mblinhed.
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g m,. o lenieal developuent ir the diveet devesitica ef n ¢hnpe
ik oon b0 S4200tly deeen Ante wive ammtead of rroducin~ a ertirufe whieh has to -
' senoltele 8 fary hovover, ealy o foevidility svnay of & preduction ru e heg
Sosn undentelion, Wt 180 sopewted hnt Nostenadle auantities of wize have oo
aslne & @B opee 100 S0 Goresited tn o irel foam @ o stainlens Steel
ot photd oD meeves caieinin” & ReneeRiuctine Yerln %0 Gneble’ GmEnH
CIpINIAOER 0 Gombe 4 MEoth Goysnds 4o ohintavi . the euv of ddftlendl
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0  Novever, of all the wrooosses mo fnr descrivcd, this enc apvears $6 be the

ome of crentont oont reduction poténtial and merits emolvl eocnside.asion by the
Seminar. '

19  JEYTIOMTENT JH ROLLIIG * The vaaduction of ntrip and shees produots
exsnplifics a rather dirforont' asproachs The eoprer induetry, has followed the
prastico of stool and aluminium in ths trend to larss viace vweirhta which hele to
poduce nill handling comis and recilitrle belier wlent utiliocation and industedel
eantrols, Murthermore, oustomer demencs for lom: laensth nrelucts are inoveasinz
for alntler seceonse MHowever, such plant meana hish fultdal copdtcl expandiivr:
and 0o vhile the revs produetion vlents instel) hoavy wide eosniyment of inorensré
apuods of rollin;: end amtannied to u eat de; 2oy & Wwoer o proosescs of Aoewez
oapitel cost have bean dcveloped whieh can eonvenienily Le ctated asie

12 (a) Gasting thaamer. sactionn to rednes o aliminain hot wori-dne

As wit! the Proversi mrovess, develenmants in sinc and rluminium teehnolo~y aawe
boen sMdnpted for copper sd iis alleys. Imevitebly thir has needed the solution
of problems concernin:: the hirher cating temmeraturos, the betier conduetivity
for hent of conver and orxidriion chexrccteristics, sone ¢ whiah atlll remain in .
part, but the nool svoocessiul, 50 faxy avvearsto Le the Raselets prooess, vhere tuo
-wate» eooled nteel delts nct aer the mould mevint with the ntriv boin: eeste Vo y
Meh output speeds are nocsible at the wide widths (1 aetre or more) weualdy - de
and wroblems relatina to feoldine the machine with nmolien netal aften preedwud. iis
wee. Sneedsup to 3 metrec/rin cxe rweted for thir tyve of wnif .hioh at 25 rm
Shick and 1 metre vide is ecunl to 40 tarwe vee hevr ap mord, 80 Jaw o detatla
dossription of voeration or copper has been imblished, Wi ene plant cpexati,
owssecofully 4in xnoem to the writer, '

13¢  Akin ¢0 this nethed 10 the pcuathility of edantin: the meshod of easting
.ﬂllp dev-loped for eluxiniunm by the Funter Parinecrina Ng. ‘lete) i+ fud
upeue thoourh water 000lcd rcllae  Lryde ke fest that the mmall tims ¢
oonbact proslundes removel of hoat 30 the same extent as in Uaselett'a mothad S0
0 Bostriotion o sines this would nesh vesy thin cections Win; east ot slew
aposde. '

. lewever, as an altemative %0 a nevin: die & sauid, stetie dies of
hephite sre in woe, similer to the moshimes renertcd under wive veld (see p, P )
ol these would a~nin emecr 16 heve She groatest petentiel for somntvies wiuee
smaller tormnges are recuired. Guite 1 mumber Nf esmrwreinl moehdene soe on the .




Pago %

aliet end prosesses based n east. 3z wp 0 30 ma wide and no thin as 10 ym e
well doveleped. Specd 16 nlow se -hat outputs tond S0 Lo of the order of 4,2
Senne pow hour, whioh while quite onfiomnt fron & ainple xelatively inexponeivo
m of oquipment is not such n sxoblem to provide vith nolten wotal.

e T techmique of mtr!mtzl eanting to produce a hellces eylinder whioh Lo
oubosquontly sewn and flattonod o wed .o a suitoble strip for onld »elling
®heuld aleo bo neted. One drass plant :n Molland usec this process to aveid kol
selifing and memufactures steip 20 mm $h.ck end sbout 350 ma wide thoxowy.

% (W lexoa actusticac scuiied b ob BeEes cocodp. Yho ewemd of ‘he

B00s predustion wnite to roll at high sveeds tut with traditional PARS BENUGNiTEL
hee boem matehed by the dovelopmoas ¢ several movel mills whioh rre besed an ilo
OMmoopt of & fov darge sedustions ot mederate vyend. 'hose introduco teehin:zs
of femsemratal werking akin te fewgl ¢ und haw wndergonoe eonsiderab)a developuent
8 Shis last docade.

e ™he Monetamy nill developed b Sendninir is used m stocl to nedwos

85 « 3 an thiek stetp by wp to 90K in & single pess st epoede (inzoing) of
Q*O-npnd‘ﬁo To ny imonledpge, neue axe aperating cn cepper or its
lqpe Wt e posstMilities of ever meve startling radustiens cre undoudted i
hess. Tie 10 & Mot verking eper:tien whea applicd to steed and reod prehontiic
'Wﬂmm mumwmundnuneuutw.mhm

W O thoss, %o Pentulus nil) Goveleped by ny own cempany in Britaiw 1o s
intevscting emanple. he principl> of this unit is showe 40 Fige 3¢ The furodng
mun—uwumum.nmwtumrw.gmarm
ok sdlls 0ove bec'varde o femwende wpldly with defesnution of tha atwip
*J;nwmeum A2% nm vide wnlt 45 ta A1}
PPOINotien uen Sedusing & tenpe: hendioning doass olley by 905 An ihichmess {0 e
_”dﬁ**mwm(mm-nm

% “mmmhwmdhhmuu
ool tn o & ool Muwvaty W8 n03M, Wt Soth Shis ant S Mrcteinly

maq*nu“mnmm
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20, Fron the point of view of ihis fantner, the wrent ndvoitore o there
develoynonis, eavecicvlly those whlch een Lo operated without pehestine, awe thy
savines which egorue from reduced anrealin-~r und vasses un corvie‘ional mille. Thua
on tha terper hardéning brass ruoted rbove, the subatantial sevinr was of % h:mi',
troainents nnd 15 rasses on . ocaventional mill.

2. (o) Interration of ceutin: and relling ~ Phe coet of handling, cofdine
and other auxilinry overations hus fooursed uivention on vossibilitios of ecwbindur
onstin- with rolliny and the devoloments in (a) an2 (v) above have revivcd
interest since the speeds of oporation of contirwous ¢zoiing ara sinilar to trone
of thase nove) incremental 10))/n: aracedurcis  Juch develonmonta nxa alrerdy wel'
momm 4n pine fahriention whore reveren) plants asevale a Hozeledit nactdne in atoe
Juntion with a traditionel ril) 4n vidths 1 motre or v, ot the nragher ;

udmte};e to the covmer industry would perhavs arise frea navrewor width undss,

- say 400 mm wide, The eoncept of o ~rap'tiie die nehira follued by a Poidulun

mill, for exnnple, in obwviously wossiovle orut eruin woald heve edventeses to o
develoning eountry where traditionul rolling milla ¢o not exiuts

Lo N N X

2¢0  (4) Ponder oni Sevay sechnicven Processes .iich aveid ouuic . cnd

- o P

perheps utilise mroducts vhich ean be nroducced fyom 4! 2 ore diveetly chwuld rnoi e
gwrloo!:ed. Beconee Of the hirh cost of nrodueing wardera torether with the olow
method currently aveileble for ocopuoatin: by wollins ur smrayine m to cay e
movina belty no nroduction plent avmears to have ever comarated on conper o ita
alleys. However, such nrocedures rre werfoctly feasible end Yensons een he leaent
fray dovelopnent work vroceedin: on stes) in raveral sounicuoe.

2)e  Tiw other acvect ol rollin; flat preducts which hac beom tho cutices ef
dovelomment is in conneotion with imyréving the acw!:my of dimensiong aml $ho
efficionoy of the final rollin: sterese The 19W'e und 1940%% paw inciwasine
sophintiontion of mill desimm vhoredy the tve hiph wil) vas {proved Ly the wuso ¢f
bagking rolls, immreved tensionin, deviees end improved lubvisatien, 80 *has
dovelermntslike the Somdsinir (20 Mrh) end the Nolr: (12 Wirh) nilla Besnve
popular. They weme, howaver, wery expencive in capital 3008 ané i She need for
oantirunl eledlled waintennnce and in the 1nat docsde overnl desi~na of lesu come
pliented rills heve beon mut forwards The essense of all $hene desi~ng hes LeeR. 30 |
tnovense the ripidity of the xill Wy eliminatin- er cvatrellin~ 4he elastie dipe
ferti n of the huunin: apd rell »nd rell neck handine by oftheor hydreulieedly
Jonking cr pre-ste saing. the a8l hewsing , and so sontrellin: the vel) s at
will, o2 by beudin: the well b munmertin: 1% ever the najer pert of S0 lﬂ.’;ﬂi
Y thuod.ly lended prde. 4 M :
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onmple of the former which hus Deoomo vory popular io that dovelaped by Loewy
b olain not only improved gauge socurecy bui a)so faster xesponse to ony-
westions of ingoing gaupe variation (ose The Engineex, 28 July 1370, p.29),

24 An alternative method of oorreoting strip "chape" and flatnces is by
Mxhilicxy operctions aftey 2qlling on owventional plent by stratohing or
selled levelling by an intoprated devioe whereby strip is julled ovor a sexles
of reiders which impart a “stzotoh” of & fow pexcent. A yeount d-viuo dogerited
’h Bhoet Yotal Industries, KNov, 1969, Pmo 48 in uoe in V.9, A.

8% W' 0.3.8. (Contact, Pend, Stweteh) 1511 dcvired by C.F. Resesrch
Saboratory, V.8.A. = Mg, 4 40 a further extenciom of this mrinoiple whoiiby
otwip looped throngh: tie gep of two driwen xollers rotating in the seme Qfveotion
passes over a small idling roll, This wes developed for »olling hard alleyn, with

€0 - 00 reduction in thickness possible ia one pass, but it value 3n thre precent
ommtoxt Lo obvious,

IR { B 30N Yo eopper and its alloys, t:o oxi:ousion
pwesess & extensively enployed for moterinls wienitable fer roll iz besouse of
e sulsard shapes produced o Soocuse of theia hot shertness. Cupper iiself is

outunded eccasionally fir wire red dut mewe offon for opecinl shupes such &p
. oommmbater coetions.

8%  The gueatest prodlms encewntered in osmmetion with extrusicns «: 3¢

0, (1) MM‘VN toals, boennse of $he high ressures ant

B (80) %o 2ov Justuctivity of the prosses, beomnse of the ioug Sime
» Sotusen extrusion epelep) in conpewisen withy aayy melling.

» (ssa) wwmmwwuwmmotumummw,';;,

“sutussien 6alent® tn %o Yeek ot
o Te mshantest 00peete bove Som Ws ukjest of demlopnents sinse the

Ssnudes a8 otbiae seapnaites hate S SAvetuosd ot octon find faven: dessu
o B dmpe UL" 0 orvdene o
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mounted over the main oylindoy ucinyg oil fluid nedinme Chis, tcrother with
amtonatic seouencing of vrosn moveirent controllad by fimit uwitelien, hae enrtled
roduction of the “"dead cycle” iime to only a fuw ueconds fyom 4 - 5 miwuten.
Rurther inproverents with the aid of mineh govd ov coamter nyvntems ~fve the
pa&’er.uul of continuous autcnitic corrntion alihcarh 4t 4 sovperenily wows wemeld
to ta*e the press throunh only e sinrle cyele mrley antoaotie oontro).

34. Developments of this tvou-have derd to the concention of the "“pachune”
extrsion press « a standrrdiced desis whien v to ebual 1250 twas wapasity e
ve Gelivered comvletely asvenvitd - hoocd Mhe . Tk covid B of valrte fu
tho present di:oursion,

3. In alum’niunm techinloy meme sophinticated esuinzent has besn imetalled “v
oontrol eoeads acourntely (and if necaossary very 1t during the axtusion oyal @)
but vith conmer end its allovs, a fid vre nret vyeed in wevclly edacucee aince
the oontr,oll:lng factor is the speod ot which &t 4 noceible Lo nraal~ he
emexrsing product.

36, Prrheating for extrueton hes rlso i.s_m‘.»m;,r:w 0 e fo Socilitdte novo
wniforn and more easily avnilabla wicincts by She devalopzmond of vupii vilied
Msatine furnacos, both ras fired end inluction heated; which vermit ef auberitisn
" ox oomtrol by the exirusion vroos cperntove A veiy tcosnt Jevelopment ia b
exbination furnaoe wheredy fuel firing follceunt hy :leotrde hectiine is woui,
inn great flexidility in outrut hee~uce the prcheut!.ﬁs: ern Hg very ronfd 4n

the fwel fired vortion =nd “renking" and noldine et a conirelled sufe terparceass
with atmoophere Mctim is then casi.y pexriomed in thoe eceutiom o the fuiiavs |
olectrically heated.

37+ In extmmded tudbr shelil produation the vrier “hinire Het e by wie o Shin
whliled ahell with clored ends undier a protective atnocpheres ™d 80 &iC intusincs
. GBMlation. Fumeh f sholl needs no elenuanys ond ro ue. lmmediovely. & oa e dvau
benchws. Sugh sn arrangement would be of value o' o ‘owelening emy:uey wita A
solatively amall requiversnt Cor sey domestic covver subdnee

,b Nérootatie extrusion has heon dencribod ar ke roent oatfm wnoag the

ooikine yeoeesses, beomee it has bam the mbleet . zmoh atwnideration vuriu-:
i Jast fow penre Wt M0 induotrinl arnliersions rma nown, urinly Lewinus 6
MfTionlties avscolated with the presrurva recuired, Thocraticelly, Pewowver, %ng B
process would avmeer 80 be very oleihb ond aerhoane suitablo to use for v-r*éw*m‘
m:m sach um bern o2 Srancivrrer steipa in o singde ouc vl
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3. Although e hydrostatio extzunion prons lo ks much 1i%e a conventional hot
éxtrusiun press with rem, bolotor, conteiner o dde, the operation in camiod
out in the cold by ourrouandin; the billet vith . pregiuriced fluic, e.p. enrntox
ol1, which supnorts it aud so olininatos billos/containur friction and gnahlen
lloto of complex cross scction to beextruded ty this method. \n attreotive

"o would do for the direst extrusion of wire from the wivre bor ut lenryel
states that Bi pressure of 190 kof per sq. mm,. would be necesesary to reduce 2 14,
diams oopper wire to 2 mm. (Motals & Haseriuls, Jonucry 1960, p.9) and connaiivd »
from estadlished methode of production would at the manent aproar o0 yonder sugh
& Jrecess unegonomie,

®.  da article in Contenporary Physies, 1968, vol.9, Ko.5, Ped4Ty evicw thts

JEOesss and prototyps presses have beem insiulled by TeRehoBelde Spaingficld -m

NTe xecently by the Britich lLion Nzyens Listals Rescareh Assuuiation iow work o,
opper and aluningum,

4% The apparetus, shom diagremmatically in Pig. 5, weed for {c extrasian
oolid »ed eonsists of a dic located en a vheulder 1u the dewe of a hi_h preu: ..o
omtadner. The Pillet mused o £14 the eonical ¢ie ant previded vith a guidc
ing at the dack mests in ihe dsee The om is them £1l)ed with diocuid whioh
£s Shem swdject to Mo presoure and extxusion oocu.i. Tabes ¢x hallew rreiiras
‘68 0100 I made by nimer shances of the appematas. '

@, hMmutm-rmmd'm'umnmserﬂnh:ran-
otatis extreeion o0 extlined sbove hes besm b forvard, horedy & vire |
® 504 Lo extraded difidonttinecuely, The a(tial eenoept g8 L1lustrated in Taceée
Tho ond of the wire 16 vedused 1n dlamet_z, thea inserted fntc the extrussn cin
ond fadttel lead 1s agplied %0 send the ¢t ontt. A suitedle lersth of wire ;s fed |
 ﬂ.&m&mm.mm-h&hingnM~.rz;:rlsnf
0 Mok nstovial as poscible 1n Whe eombainer shich 46 Mlled vith flafde To
Mmmmmmua.uuum-:uum jasky
ﬁnhiﬁm‘ﬂmmmwmmmtmwma~
W0 00ateiner 00 00 0 oVt e wive Fren foecturing. Stamel Semoously with Who
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