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In this paper we have analysed the various metrods of dealiqg

Wity 11stt matal sovep, ot ieularly aluminium scraj. Trorefore it
renains to mek sy ecific recomecndat fon o ratailing hrelc vlan
and oo loment aoeorine oo ghe availeoilie, and the potyra of locel
Ltmpist, economtc apd parveting el reto.

In avreas '1Tere crisin 8 of on=ferro.s scrap #re less than
S tong per arToRE affarts =rould he aor{ined to cnllection of screp
an. roparing it for treasportation . A certraiines aepot. Thris
Lusic operat on seule § robably epploy three men o007 full time basis
W Lre only otrar renoarems eaild b for or erea of pard standing

+ a number of bsrreis oFf atirr sec ndherd containers for pact.ing

e yAarioLp FTE 0% At ratorial,

. targes Aeiot oo oeter €07 pet.acr 300 and 1000tons s~ould be

yvised by oA fup mar o vor gegiiredl oowe training v anrting

fh)

cporntoea THOA leyalgrar ~oontroar at el imielf he sble %o teach

o

Vi, s opessars RERL Y ye pycoor DT anaer g erviaion, e
10 rlac o e W o e 4o mos coier epots by rgolar visits,

Lrep tho Lapntit 8 [roscres ¢ A6 tons per annum A nesie frnach
Lo re instal o4 for Vedng sepsp dnto 4a £or ags of long i gtance

%

Cryowportatior b Lapger srelliers, 1¢ & loea) £ undr, ir.vstry de
slr & eatnt 1isaed ~1 beuny sevets A it el be wribwile 0 consiier
ingts:iding Doede Laroratory Troilities at t+ ague time es th° farnsce

rn order to sTalire Iev matericnls ani res.1ting {nects and tc enable

the rodretion of ello,s saitania for tie foandr, *o he moat effective.




At this stage the employment of a technicelly nus!ified chapist or

speotrographer would be necessar;y, The furnsce for this t.pe of
operation should hzve a capacity of alout 2 tons so that when operated
on & three-shift basis the snnual sreduction carrcity could rise to
2,000 tons. Employmert could he founi for twelve men to operate
the furnace and yack ingots, elght men would be nceded to receive, sort
and prepare raw material, 3taff functions would probablv be carried
out adequately by the sipervisor, the chemi:st ard one or two cierks.,

The next stage would be to plan for » prodiction unit capable of
a 3,000 to 4,000 ton per annum output, Tris is the minimum size
that should be considered as a viable sreliting oreration, A single
rotary tire furnsce can be recommer ied as the mnet suitable ejuipment
for melting 4irt, scrap and the widest variet: ¢’ scra; groaps, A
furnace ca acity of 5,000 Kg is the minimum size consistent with a
reasonabi large feedin, orifice to eralle sera; to be crarzed witrout
undue difficulties which car result from scra sizes and snepes,  Raw
material ureparation w uld renuire equipment to minimise thre sane Aifficulties.
An alligator <rear or a small balins press should be considered.

An spproximate current cost esti~ate f'or the basic equirment of a

smelter of tiis rize is .iver below:
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5,000 Kg oapscity furnace
(Melting rate 1,500 Kg per hr.) 7,500
Purnace pyrometry 250
Purncce chimney (30 m) 4,000
Slag pans 350
Castine benches and 250 ingot moulds 2,500
Alligator shear 1,750
Weighbridge 1,500
Air compressor 800
Air tools 250
0il services 1,000
Electricity services assuming supply
is available to site 600
Miscellaneous tools 2,000
Pork truck ' 3,500
Laboratory 5,000
Buildings, foundations, etc. (400 sq.metres) 18,000
Otrer desirable egquipment woull be:
Water cooled casting wheel 7,000
Portable baling press 9,000
Total . . . . 65,000

Employment for this operation could be found for between 3C and
40 peovle,

The above figures arc subjest to substantial revision for local
senditions and are only quoted as e guide, For exsmple, the major item
~f "Buildings and foundations” will derend on tie local climete and
grouni structure, the cutput ecd employment possibilities assume that
~roduction can tave place over '/ nonths, No rovision has teen mentioned
S coning with srent =siasy, oftluent or fume problems other than to

r~luge £ basic chimner with ¢ furneee vricr is alse azeeszary fcv the

tzient Capetioning o tne urtaoo
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UNIDO oculd assist by Preparing a sisple handbook descriding

Yarious types of «cra; and basic classifications, It should provide

& seotion on weieh . ny teshri -ues ani irccryorate a basic prrcedure
¥ H p

which shoult he recomsendnd for melting and cast ney with due allowsnoe

for detailed opera*ing instrusticns normallc provided with initividual

items of equi;ment,  Hefererces 1, 2 and % car Lo used as a besis for

this work.
Purther assistarce can be given b carryin, out feasibility

studies in the countrica interested in serap recover; and providing

advice on the most arpropriate operation tn o

eet local requirements,
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1. INROIUCTION

there are oertain types of sesregated serap o known ecoposition »hioh
oar be incorporited iantc the yprodustion of comperc ool oastings ir foundries
and & fairly Rigt proportinn of rrucess scTAT from th: srovght producte of
fa.r -ating oparaticns oan he re-.aed T *a-i18ties exist four recyeline sorac
vithin cne ractor . Hosever. in t i: te.er it is tre titention to shor *he
imrortance of serac reccver: in spe ‘5 ised planta = gre sxilla and equiy aen’
Lave bear Aevelorad to upwraie fte valus .0 the soluction of speaification
alloy ingots witt cotr l'cl com ition ., to tha ester® where the alvanteras
tc the user enatles him ‘o ~cneentrate expensive tecrrical sipervision oa
his en: ;roiict ar i e dri:nte mary cariables ~rrcacteu <4t sorap segreeation
end metal nlloying. Tt is ever donotful if a ccono#in es & ooull be made
for any founiry to plar jroducting roned o clea” 8mprekaiad sSorar rince i
woul” ha necussary to compete ittt other users vhD CA% af’f oY o opae; hlipgher
prices for tri. mate-ie) where 1t may be jossibie tc re; ince BOTe axperiive
virgi: ~luminiue.

The recover o sora has been conoentrated st szeltira plante ir -rich
materials o varving compositi-vi fruc RARY 8$0.rles Cal D crocessed and
bisnied and to abi~t alloring ~onstituents ave added fer ti. rroduction of
niloys,

Tr. largest proportior of stelter jroductior 1% in alloys for the castin-s
tndustries. Foindr: alloy: nave hisher concertretions of added elemonta * -,
depending on the sjecification, permit greater tilorances on the lavels of
jepurities.  Hardene: s cur be Leniueed from sorap &nt Are used for addiae . Jing
sorstituerts to s=lta of s,uminium fros . ich the pought piloy industry
produces tiliets for extrucion and foraing ani sieh £or relldns, These

hardeners such as 20" aillicor, 1¥ manganssa, (% acpper will diesolve in laree




.alts of wruught elloys st lover terpevutures then the pure wetale,
Problems of supovrhesting sre avaided crd fuel suvings are (~3sibla,
o eripd o4 ruch acelle= oatlot of the aluminiam scivp soalters 1s
ts the stesl industm for deoxiiieatior,
% compariscn of pudblished stetistics on viretn sluriatom ond =1loys
rvaovered frop sorw: deronatmtas the s4gnifeance of 2luxining ingot malﬁ!rs.
Visgin sluninblim produaston 15 lergely carried ot in am2s far
rezcved from its tein ssrkets and i3 Jictated b t¥e anst “or nower ard bulk
tewrozort, iorn: arise: lurirg {abricetion ani £8 2 result of tre discard
o lun nt peoon*eining produsts in centras af industry wod populetion,
Tt 42 e, close to their raa rateriels and to their cerkets th2t scrwp
srelting craretions 'ave developed, Ms fouadries w Lo utiiise most of
the preAd.ati n are in turmr clos= *2 the nirufuctireaps ~f motor vahicles,
dorestic . pliences sr !z th- generul eng! weering coeponent end e3uirment
z=Kers,
Under norwel oo iitiony AF Mmiply halenzad supply and dzaend ~nd for
13 te 977 of the ocmmon fourdry allo)s used i corevoisl castings it csr be
srewn ovee b long terdcd tat aomim hused - 1loya have been a-1A 4% Trices
shout 307 nelow that of virgin sluginiux, Howevar, ‘hase linre erd
rore mpica seatitive Lo mercat cepAttTone <t virddn alarindom Deowuse erep
13 hoasht or o day to dzy heeda wiorwes tle s0uroes of vew meterials for
virgin «lieintar ams aontr sted fo- by tre rrolicers cvar raricds S8 orany
years at ¢ tive, In tiras o ploctidiul aunnly, foundry elloy [rices ray he vary
Japressed °nd t is is refieotad in the prices ~eil for serup. But in
tices of shortege whioh acy oolncide with a tigt siprly nosition for virgin
«luninl m, =1%oy price. have occ slonslly excaadad tr2 rrice of virgin

aiseiniue,

o GOV RICATICY O MR.L O 3TRAP CMICY Cob By T5RD ECCONTOALLY
P03 SCR/ D genareted ai-ing the fahriestion of rluminisx snd s1lo}
§ «

prodiote 4 aauelly in o conststant form from sec” indlviduel . .cass and
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eoounulates in substential quantities, ¥ith massnable sttention to material
flow this sormp cax he kspt segregated by slley in ths works where 1t arises
and, 17 8 melting =hop 1s aveilabls in the swae factory, it can bLe reaycled
witnin thy produocting nnit. ™an 11 15 made aveilablc o surap smeltars,
it pruvides a high quslitry raw raterdal wiish non med! 37 be sbsorbed
into ~lated alloys with close composition $slarwroes, Gormon sexamplas
include billet onds, ex® cuded swction and shest offcats, Cthar lowar greda
tyiess dnelode turning:, sewinr cailns snl grindingy, 37sa «n1 miAns»a end
rigera in foundries,

OLD SCRIF 18 collacte? from reduniant or sbuolete sriicles and
equipment incluiing kitchen utenails, wotor vehicles, wim and cable, engine
componsnts and airamft, 8 more aluninlae 12 n<ed in the Constructio n
o buildinzs, nors screp becomes avaiisble whan they are eve tuslly demolialad,
The piantity available Trom 2sch asurcs As=erds on tre asourt of :luminium
used in the rmduction 2f trat ssaree at tre teglonin: of 448 1' e cycle.
For exumple, in ormier te estiunts carrect availadility ©rer cars it 4s
necesanry to deterine un averagze aca fur cars Doine sornpped, say eight
yrars, roview tre dut. om eluminium used by manufacturers per car anlt duelng
the pericd srcund 1961 and arrive st the anprouimate wantity,  Similaxly,
certedn tipes of suilliding ervceted 29 years avo sny heve i-ishad their
asefl 1ifa. If they were acastructed o aluminiur ss the basie raterisl,
thay could new ha & singiffcant s)urea, tae size % “hiel can be essessed.

Fost 014 semmn is coateminatsd wita undesirable watier,  The eluminivm
may be coater with point, he ‘sined to sthor metel . zrts, plastic compousrts
or rabder,  The t:hle below gives & sumery of the raw auterials {or the

production of rwmelted aluminium insut{!)
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=Raw Material for Kemeled Aluminiven Ingot

Pusignaticn Destription f Tvpics! Contaminetion

A. Residwos from Alwminiwm Falmioation
Drow, spiings, fettling Oxule, sand, iron trom wovld

e L #1 ﬂ
Fabrieation For gg Aashes, sheet trin  Stee! and sther heavy-mets!
sesbdues, nge. cuitings, anls from | {:ammu, small tools, e
extrusion  and dnrmg ricanis, fhres (rom rage.
operstions, turnings, ol
inge, bertop
CGrindingt. Abrasive rticles froam
i grinding wheels.
 Sweeplage. and  and foreigs-metal
: i partcles.

B. Duscorded Anuies
Smmtielly e (‘bnmkn plant. . Welding alloy
P" ; Overhesd, transtisalon " Stend core wite, clamps, &e.
' cabies.
“ Pots and paam, Handiss dalts, ke, of alloys
\'ahicle bodies. - fnmp\ :umx p;:um.
; . Fail and packages. Pager or nlastic "king,
; ! packaget paint, lead and rin il
Cast armatiires. %fre {agusustinne

A lane fusel opel- B«l*und'nmr’amnht'd
w 1 aropla ager, pe i

lers and wings. Puldings . s other fovegm
tonsvailable for  some ' eleitnic witing, paist, plas- !
v farnel, . tios, rubber
Basentiafly ceat Motor castings, platoms, | Partyof Loreign matal, palng,
ney

! os. . grease.
w . General enginesring scrap.  Anytiing.
C. Virgin Alummivm

Togots. ! .
P . - gt Lise awm » -~ W

Before the test uss can be made of the screp, thess onntaminant
raterisls rust be seraretead from ths eluminiunx. Tn most ocuntries a pattem
tas developel in wricn srall scien dealers ecllact mlatively small lots,
which ere then s.14 tn l-rgsr 1etal rsrchants whe carry out a basic sorting
ard zradings opsvatirn before dt:rosing of the grudel materials to the
ro3t anororriats consucer, Tne alurinium bauzht by smelters e rejuire
further 2orting, Altermatively, more attenti may be dircted at the
atarderdisation ¢ trhe tarm of the materisl for fesiine furaces to N&ch
operating crats,  "here 'in-l4ins' processine units are ‘nstalled, uniformity
of materiel is essential for suco-ssful £n: ecsmdric rur-ing of ths »lent,

In countries or sav:s trving to dev-lop naw ‘ulistries, the oonsideratinn

of = sorar s1elting unit tould he discouregad until screp raterinl 1is

avoilable in sufficient juantities to service it economically, Serp oan
only 1= collected ir rerssna’lc siocunts L€ the per coapits usege of aluminiuw
has been significunt for 2 lone snnuzh pariod, As their eccnozies dsvselop,

thelr ¢luminium consumption will rize until it becomes feasible for them

to sat un n hesic wraltins unit,




3o PROBZRETION O3 D0 vemaT011 iv 30RE Rk

The raw meterisls avillatle for tie producticn of alloy ingnts have
basn described ~veviously, 1r pdlitien, virgin alominium 24y be rejuired
for the producticn »* 2lloys wier ve:y low impurdt; contents ar3i “. A{lute
certain alements ‘o neat {io v iddrecents of tie spacificetion,

Por tl- optiouy utiliset -r of ‘orer matari-lg 1t Ls racessary to ow
the typiesl coopsvition of ssen hrten,  ™his composition 4 hest ac'.ieved by
sarpliry or & statistice] >r ¢ ntrolied Fasts, Lut sccesicnelY, we o lap of
gru® sarplas have ¢4 ba bazan,  The sasole ir used 1ot only to Aeterwin: tre
corporition of the Uatcl put ala t) s yieid to L+ axpecied whau the natertsl
is melted, Tils tnfowvation is 1w 2ire in caloulation % the fumsae ot e rge
and also Lr mesessing trs fuantity of flu resu’rel,

The effort c-d av-euxe arick oan pe at3tisad fur the sorting of Aifte«n
2lloys e ths repraval ,° nor=slondniog cateris) 43 #overned by tte increese
in value whi~h car Yo schisved In total cpyeeaa,

Sorting of screr Tute 1 flerwent, 8il27s raxas use of buth physics) and
chericel metheds! ). Very wreught wllc, s in siewat Pore car he disting:ished
from pure zluciniun by m 2iwvple hans Lest, nr ceatinzs 1n sore slloys have
typical fruct re craracteristic. a-; oo be sorted Ly fracture asrearance.
Cremioul nethols ere gerarslic wore peliatle an: rar ha sirple apct taata “op
the rough estiustion or rressnca cnlr of o4 or two =lements, nr ths a;plicarior
of a visunl rectnacors in wtick syectre | rodured hy #re v arark from e
stardari erd sauple cun be asppnped “imultnuscusly, The lattor meth-d
Is prebably tre . st uieful taohnd pee Por sorting urder rduoction conditlors

Exparience :nd imowledse o the srrlication »f <Yloys grigt'r Pecilitatas
1dentificstinn, a3z often & corpunent Ly dnewt o ha rade in one of two alloys
anly, 2nd & sirrle tact i} di«tingular one frou the othsr,

Terar 1o cflan 00 lepted Yy oc2rcrents Uron Lroskers yapds and r.ughly
segrazated into ve-i..s errdes, Howmves, nrocass znd redundant “0~p 8s
delivered to tns seconcary rluminium wore iy a2liw in & sultanie o-sd4iticn
for paltiry ait' .t aome foym o treatosst,  The fanteors wiich Yetercine the

trwgbret 0 v orriie 2 oste=, 7Y tywpe of rontaeinatlion,
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Purmeoces for tie peltinz o7 scrap will be Aisouasel later, but obviously
s124 of aorep must be lirited according to furmzos size,  Thue dully light
serap ray teve to ba cut to remdt cnureing into tre furrsee, in other ceses

el o atver siuct as sheet outtinos, 214 wolled, fuil, ray Le reiuced in bulk

“Tr
m raline,  The acuern balins ;iwss cuwrvisas g oherber into whish bulky
scrun 4s charzed, Tittad with + shegr to repove axcess materdel, :nd the serwp

oo ecupressed witrin Vv is eruoher t) ioduce & cowred! “els,

Tie trestient of Arccess sCra- such <8 dross or awsrft fiom sechinirg
_rarations ls Uf dnvartance fn heavily industrislis:d covntrises, as muct of
toa rew Teteriel Tor the resoniury coelfar: s wvallatle in these fuorma,

Sross sod aldnoines are treated hy rmilllae inowvet or dry tol) mills or

v treakins in an fugect cyustar,  Tas ovinelple of 3epucetion ls the eme

Lo hoth types ot ey idprisnt, Lo dwiss 3unsitts o ret=114n alundniuve dn tha form

.

5% siorilas or networka to which aluriniur oxide a4 Tuxes are attached,

the rathad ©° ssraration Ls to rrush the frialle ovile e flur, lesving the

5,

rotel in the orizinel size, Toe fines are toen recoved ' screening, leeving

o

in oenrierad netyl fraction, Toe firoee plumindur, content of dras as deliveraAa

13 venaily vetwesn 20 and 07, ©nd tre reouvered Uractic in = size runye
[AEE. e

O 10 pn, cute Asan to 1 oem, has s oretal contant o e 09, Attompta

ty rroduce £ getallic Prwetinn wit higker natn, c,ntant rave haen nsde,

nt tris 13 orly 2¢hievei by dnereasad 1oss of aluriniue in the finer “raction,

Se-rf 1s vaurlily cortec inated with cutting 113, sither of the streieht
rinersl oll type or erolsion tyjs, Ir. additicen, ¢, f:e7uently 2cntain
free iron in the “cro o steel turtiugs or ever br.xesn tnols,

L3 iron reciily «lleoys with siueind.r during tne reltire cperation and
cannot bs renoved n reTiiing ¢rerstions it 1 essentisl te remove it before

ng. Wiia cen o2 smsily dons by -sgnetic separition, rovided that o1l

L&

a2 water ar- vivtually z2vcent, Por sfficiert zagnetic ceyarstion o achicve

v

..

free jron cootents of less trorn 3,77 the o1} snd water sinterts muet he

reduced to ¢ s'wiiar value,

Fad

The 0il :nd wator contents of umsr” es d8livered nar he as high aa 257,

;
|
|
|
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with free iror contents of up to 10%,  Kany rethods of oil ard water reccvai
have teern tried, fucluiing carteifuzine, gsolvent wasl ilnz, snd dcius In open
Moce Adrume,  All thesg ceth s have dissdventeres vithier tecintoslly or
ecorcoicelly, an! the rethnd nnw accerted g3 t'e post prortical :nd »concale
invclves trestmen’ in & hested rotebting drur %o rroruce Alstillction with
restricted air floall) (1*) Tre air entering tie nested dmmm allows purt »~7
tie oil to hurm, trus rroviding heat to mainteir tle drum it the rejuired
tempara‘ re to 31atill off *hae o4l ¢rd water, Thz mixture of rertly buimt 011
and cil varour rasses into =« corvustion cresgber whicr 1o meistaired ut 2

woan cil burner ln ownloh eddlicrsl «ir is

“s)

Louperature 07 at least 700°C 1

supplisd 4o con lsta conbustioien 27 the o1l ve our, The Arir vejirves prehics o2

»

Andti=11y by an external “urn~r, but when the »lernt 1: 50 cperution Lre heet
derived (rom thta lipited rorbustiop o7 cil frorm the wart is usielly salflicient

tc matrtain te Jrim tenperaty ~-, rig tecreret ire I contwlled by autonztie

gezns by ad ustment o 023 ceta, gnd caternel lrun hewetine,  Later develonwant
have included provisioe 0f 511 or water s ray toc th: inconine swerl to give
2 more u=nilor. operstion, This jronees fas three importent edvantsrse wver
conventicnal driars:

g8) Cuntml of the drum temperature ;reverts overhesting and

uxidation of turnines,

b)  Contrcl u5f sir flocw prevents excessive hast requirervents
for Aryine apd ecombastion of wste products,
N . N
d; Tre corhu=tion chanb -r or a2fterburmer ~nsures trat only

nlezr. cwtastion zases leave tle o nney,

Ry

The subsequart rupretting cporeti:n ie carriad st using rotating Aruc
cagnatic secertors,

Tre illar lescril+d ahove cen aleo be used for the rergvel of paper cor
plastic coatings “rw eluriniuz Toil,  Treatnart 4r the Arier give: u prx 2ot

which csn te melted witicut seri:us snoke enission end witr 2004 notel

recover,,
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The treatment of redundart and cbsolete sorap is very suck influenved
by the degree of orntamination vith cther metals or non-metallics, and the faot
thiat ofter mure ther ouae atusinium allov i1 | resent. Por relstively simple
copponents, e g, ssvoepans, and eimiiar conking utensils, only removal of iren
randles and rivets may b¢ veguired. For com;lex sesemblies such ss efroraft
s-A gutomobile engines ané ajrfrawe sorap, tnie meterial can either be precesred
refore medting, aiving tie rast serarati n, or subjected to a lijuation rrocess

se sorap acising frow mireraft ani ajreraf? engines iz ncrwesly examined

for iomd and magnegium cortarination whiclh 1+ resoved as far s jporsible,

in s, ecial casas whare ecorowmicel iy justified, perts of valuabie aluminium

allove mav siec be removel refore relting, C:Yincer barrels in alr conled sare
ergines oo viators are fxarploc of somponents v ioi sometipes justif epecial
scriing,  The rempinder i{s crarged irte a liguntion or sloping hearth furnace,
wiich pergits sejarati r of metals seocrding tc differerces in melting
Leureraturas,

Liguation furraces are tvploaily reverberstory furnaces with ar outaide

beth or ladle 10 receive the (iouic alurinius ailov whish runs away froa the

rigre- melting point metals, cosbustibles such as paint, wocd and plastic are burnt

With careful selection, it is possible to make a salnable product directly,
Lut gemarallv the metal recoverad is ingctted and subsequently used with other
srrap to make saleabie »llove.

Develojmen® »!' lerre saring hammer orua! ing machines in the last 10 years
tns nade possit.ie tne cleanii,y of sora; «hich formeri . would have hiad to be

weited 4n the Jiquati r furaace,  Thes wachines, powe.ed by <00 - 150 kv, motors

ars capable of bieaking tir sheet acrap op tu * awm, thlek and castirgs up to
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10 ma, thick into pieces approximately 50 om. ‘square. During the

orushing process, paint, glass and plastics are brokan into small pileces and
oan be removed by screening, and iron attachments ocar be separated from
alusinius.

The orushed material is nov suitadble for treateent by magnetic aeparation
1d/or sink and float processes.  lagnetic treatmen’ is effective whare iron
-8 the only contamirant, but where ocpper, zinc, stainiess steel or magnesivs
«T€ present, the aink and float process, vrich separates according to density.
~ust be used, The latter process was developed by the mining industry fer
mineral saparation, bu using suspensions of ground ferro sjlison or galena in
~*nter, dansitieaz in the range .5 - 1,1 can Le achieved, Thus heavy metals
#ith densities greatsr tran 3.1 and light metals or nor-petals with densities
loss than 2.5 car be easlly removed.  The density can be controlied within
¢ range of about (.1, thus peruitting separaticr of different alurinium alloy”
accerding to density, for exarple, alloys of Ligh ccprer content, with
drneities ebout 2.9 car be easily asparated from magnesium containing alloys
of density about /.5, or slightly less effectively from silicon containing
alleve with dersttias of 2,6 - 2,7,

The swing hamuer crushing machine and the sink and float process are |
L'~th very high in capitel cost ard are only justified for large scale operatisr: .

Juzmaries of tre operationsl sequences for the processing of aluminium

screp are shown below,
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b MAXIN T!PES OF PURNACES IN USE

The traditiona) melting furnsoce used in Europe has been ttre rotary
fuinece, with capacities ranging from 1 to 15 tors. The rotary furnace is
typically a fully rctating furrace about g horizontal axis, which is crarged
&t one end through an opening, In some designs the burner is positioned on a
hingcd* door vidoh oovars tris Ppening during the time the burner is in
operation. In others the burner can he fitted a' onc end »ith sharging at
the other end, The sorap is melted under a thick flux cover by the direet

flame of o0il or gas burners,

Although these furnsces are still in use and completely satisfaotory for
¢ortain materials, tha open well furnace developed in the U.83.A. has become mors

popilar, This ia» basioallv a reverberatory furnace with al open well extension
&t one end, These furrasces Are ourrently in operation witr sapacities up

to 60 tons, The use of flux for melting of light scray In such furnaces i3
linited to the open well, but the metal bath must be first produced by smelting
heavy aorap or supplying liquid metal from other furnaces. The transfer of
heat froa the main part of the furnace tc the well s asrieved by movement of
eatal through tre openings betwsan the two parts of tha furracs,

Another basi~ type of furnace is th: coreless induction firnace, whase
main advantage is tie lor melt lces, metal reccveries 2% higher than those of"
fuel fired furraces are cleimed, Generally tre maina frequeray tvpe is used,
with oapacities up to ¢ - 7 tons, Clean screp is es=-ntial as flux treataent
is undesirable, botk for its effest on the furnace liring and fume extraetion
from the operating area., The we of these furnzoes is 1imited becaise of the
hig* ocapital ocost, high power cost, relatively small size and the requirement
for clean scrap.

Small furnaces of about % to1 ton capacity of the sase rotary type, -hich

are stationary during melting, but can be tilted for casting, are suitadl: for
tne eiting of relatively clear. sorap, not reciiring large quantitics of flux,
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These furnsoes are oil or gas fired, with the flus in the roof or opposite
end to the burm:r, Charging is ocarried out through a door in the side of the
usmace.

¥or small scale operation, crucidble furnaces of ocapacities up to 250 kg.
cai ba used, but they are expensive tc crernte in respect of the cost of crucibles.
e gruribles are usua’ly of cley-graphitacr tonded silicor carbide, and
£Yinougs resistent to melten eluminrium, are pather fracile and oarn ba
at.sily Aamagad ‘n the crarging of heavy scrap or inprt,  Ror wolting of
1ight scvep, a furncce similar t. a conerete mixsr, with a refrectory lining,
has baen us3d with snti:factory rasults. This t pe of furnace is fired hy
an oil or pas burner throug the ‘op orening, and can ‘e tilted for tapping.
™ne sho.ce of tre type ¢f nelting furnsce employad depenids on factors such as
quantity of preduetior in respect of tutul welght and veight of individual
alloys, extert cf mechanisation and tvpe of scrap to be melted. In general
Por large scale prosncti v, the well Durnace, which lends {tsslf tc mechanical
charging is preferrved, he rotary turnace is probably better for dealing vith
15% yleld materials, e.;. metal racovered f{rum drosy, The protlem ol salt
fume emission {rom the rotary furnace {s worse tran that of the vell furnace
a8 in the latter case, less Tlux iz n3edi and ia only added tr the veli, ~here
there is no direct “lame impingement. G$reater flexibility of operation is
possible with the well furnaca as flixes car bLe arded aud svent fluxes remcved
Auring & melt, In the cotary furnece ons flux bath mey he use . for one or
mora melts, depending on the cles iipess of the sora; helug chargad,

The agitation recessary for efficient scra; melting is rrovided in the
rntary furnacs by the rotatirg acticn, assi=ted b hand or amechanical reking,
The stationary weli furnace cbviously requir.e more vipcrous agitation to be
supplied from external sources. Thers ar: some thermal currents, but
zechanical stirring tc promote tranafer of hot melsl to tbe ws11 far scrap

prelting and to obtair uniformit; of compnsition §s essential, iriginally

hand raking or paddle type stirrers were used, but recent developments in motal




PUBPS have 1#d to 1mproved methds of aixing, A wethod giving positive

Bixing is the Pumping of metei over a wall built into the w11, thus prosoting
elroulation through the main batn,

Well furnages can be readily sdapted to some form of automatic temperatu.e
sontrol by tuermocoupler inserted in tre- metal bath: to avoid overheating of
the metal or inserted in the brickwork to 1imit the refractory temperature to
& safe working limit, Automatic temperature control of vtary furisocss is
not praoticable, bhut obviously tlere 135 less danger of overheating of tne
refractory liring as tre furnsce {¢ rotated during the melting oraration,

The refractor; lirdngs of brty rotary and well furnaces are usuall: of
brick construction., The tricks 138d in the part of the furnace in conteot
with molten aluminiur cortain as least WX alumina,

In recent yssrs, the study of re~ furnace designs has heen undsrtaken to
obtain rapid meltirz cn a continuous Lasis, 6.2, tre shaft tyre furnace. Some
furnaces are in successf:i oreraticn for th. relting of ingot or haavy s0rap,

but are not suitable for dealing with 1ight scrap.

5.  TECENOLOGY OF MiLTING

The problens encountered in the selting of aluminius s0ra. are essentislly
those of surface wontamination.  Aluminium in ingot form or ir thick section
sorap does not present any difficulty, but wher it 4s contaminated with ofl or
peint, or in finely divided form, 1t ia rieeessary %o use special techni jues.

The surface of aluminium vhen exposed to air ig aiwaye covered vith g
protective oxide file, thus for finelv 3divided materiale  vith a hiph ratio or
surface area to volume, considerably more oxide is presen* per unit +@ight than
~¥ith thiock section sors; ., The oxide f4lr is 3nly about 10-7 mms. trick et
atezospharic temperatures, but ircresses in thickness to atout 10 times this value
by heating in air or by reaction vith moisture. The toughrness of the oxidle
filo is suok that it {s Pussible tc melt fine aluminium vithin its o n oxide fils
and the particles dc rot coaleace,

The oxide laver on the surface of a melt of aliminium can undér unfavcirable
condiitions contain fine droplets of aluminium +hioh 4f further heated can nxidise

rapildly to produce a riss in temperatare and lees of aluminiue, Aluminium oxide
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cannot be reduced to metal except in the eloctrolytis sxtracticon process, and
therufore metal vhich 1s o:ddised cannct be recnvered in normal meliing operations,
The orxide present on alumininm at normal aeltine tenpersiures and belor
nonsiats of ight Cluffy films of density lower than that of wolten aluminium,
but heating to higher tempere: . res corvets this oxdda to a denser type, with
dansities aqual to or higher than that of molien aluninium,  Tnis dense oxide
will be suspended in tne meit or ~ink to the hottom, =nd as It iy extrsmely
hard, it 33 & aoirea of harmfol incivsione of'ten £ound ir custings,
Meltirg techni ues fur a'veinius ar. thersfcre based on three main
oonsileraticna:
1. Finimisdior the contact between uc¢rap snd flame
wher hesting to the welting temperature.
2. The s =% apprupriate fluxes to execiunds air
and reusove cride.
3. hsitation of the bath to aid coslescence of metal
riobnie-
The ususl rractice for meltlng serap is to first relt a hael ol flux
inte whinh the scrap is charged,  The ouanid by of metal charged 1is contrcllsd
to sliow rapid wciting oot of eortaet with o4r,  Onie 4 heel ¢f metal has
bean forwed, furtior and graduslly ‘nereasing quantities of scrar oan be added,
ensurins that esch bete 1z melted quickly ant the temjarature of the heth
is net 217owed to fall below the fre. ing ;otnt 7 the alioy,
The oheracteristics required in e ¢ ux avas
1. Melting ;oint 8)iprtiv nicher {an thst of the metal to aid separation
2. Denaity lower thar thet of tre m.tal,
3. Low vise.sity.
b Low murfaoe te.siorn.
5. Xnlative 'y low in rost,
These requiremcrnts are met hy using fluxn essartially consisting of scdiue

ctloride, sometimes with additions of potessium chloride to reduce the melting

aodnt, te witeh ¢ flucride is sdied




1% was originally believed that for a flux to be efficisnt it shoula

dissolve alumina, and for this reason fluxee alwavs contained eryclite,

Eramination oy spent fluxee or slegs supgeated that solution of slusina does not
ocour, aund surface tensior appearad te ha the most 1mrortent factor.  Subsequent
Investigation of tha rechani.

se of fluxing confirmed trat surface tension was

in fact the means Lv whieh rx3de vas separated fr metallis aluminive., The

Aluminag was found {4 the slag i the form of flakes, whic) vera responsible for the

) . .
high visacaity o the spert fluxeslS, . Fluxes containing chlorides only were

almost As effactive es thean containing fluorides, thu: confirming trat solution

of alumina xas not g signafs

cart, teotor, Brwevar, fluorides are #dde’ for their

beneficial effect 4, reducing suvface tension,

The malor relinive operatiicn in the melting of sluminium scrar 14 the

raparetion of oxice, but other refinine operations ray be recgulrel Lo remove
vavented elements,  The Only elements whirh can be r.owoved by simple techniques

are wpgnesfum and minor elementg suck as sod{up arnd oslejum,

Magrosium can be removed by alloving the malt to oxidise, but this

mathod is slow angd results in a loss of aluminium at ieast . or 3 times that of

the magnesium removes. Two methods are normelly used, a) use of fluxes

rontaining fluorides, b) chlorine Ra3. The 21ux meths | uses cryvlite sodium

rilico fIneride or alumiriue flup-~ide as fluoride containing salts, These are

nided as the pure salt  or mixed with sodinm ani rotassiym chloides to sive a
I ’

fluid flux, The efficiency of the flux is ahout 50% in al) onse<, for exsm: le,

according to th- equation Mg + PAIFz ~> 3R, 4 YRY, 7.%/3:4 Kg of AlF3 are

required to remove 1 Kg of ragnesium, bui in practice ) - ¢ Kz wculd be

required,  The sfficiency of remcvel falis off as the magnesium oontent is

reduced,

Chlorine gas is very efficient for removel of magnesium, with officiences

of near 100% at magnesium contents abowe about 1%, falling to about half of this

Value when the magresiun rient i3 below 0,1%. The sodium =nd calsium contents

are also reduced to very low values by eblorine treatment, Speclal precautions

zust be taken in ti-

‘andling of chlorine was and of th fumes emiticd turing the

ehlorinktion process.
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The other imrurity whick can be removed by metallurgical treatment is
hydrogen gas, which iz the cause of gas porosity in sluminium castings, Hydrogen
can be removed by degassiry treatmert using chlorine or nitroger, or a mixture of
the two gases, Organic coancunds such as h xachloirethene, »hich liberates
chlorine on heatins cer also L plusged into the melt tc remove hydrogen.
Allowing the welt to stana under a Plux cover can rcduce ygas content if the
furnace atmcsrhare dras net contain water vapeiir or hydrcgen, but this method is
slow and wore Aactive depssciry methods sre normally used,

The meltiry temperaturss ¢ most commercial aluminium alloys l4c in the
range 650 - %60°C  and the milt iemperature For cesting inget would norrallv
be in the range A0 - 750°C, Turine the melting of scrap and the xllcying of
some elements, bemperatules 1 o5 about A500C are emploved,  The melting voint
of fiuxes bazed on godium chieride are arcund ROOCC 4 this temparature must be
axceeded to provide s heel -f wolten £l inty m%irrrlight serar is charged to
rermit rapid m: Iting.

Por thre proiuction ~f hardener or master sTloys, asignificanily higher
temperntures may b requ rad, in some rases up 1w %anq;or even higner.
Topperatures in these hier rasges are difticult to achieve iu normal sluminium
melting furnaces and herderers vrich repiire hiy tduperat res are usually made
in special furnuces,

f. PROVISICN OF Fi7ILITILT MO LARCHATORY SOIT=UL

The sire ard ‘vpe of tie cwrstion xiil deterrine the extunt of the
laboratory faciiiti-s whici have te be rrovided,  The xmelter ~hich melts
scrap for crnversion int~ inpct foram but not of a specifiao alloy wny operate
ajthout any tacilitics, Under th: se econ’itions thore would be no contrel of
composition and tre praduc: weuld be of lov value, A smal) ohemi-~al laboratory
capable of carryiry cut simple cnewrical spot tests for allinv identification and
analysia Lo determine the composition of the remelted inget xould aprear to be
the minimm requirerents.

The introd.ation of the compact tyres of the direct reading spectrograph

hes enablad latcrsteries with a staff of 2 or 3 only to oarry out rnalysis for

jaentification of «crap, nontecl analysis dwing melting, for example te cheock
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magnesiua content during magnesium removal treatwent and o determine the final
analysis of the melt, The spectrograph requires acourately anslysed standards
for calibratisn, but these can now be purchased from a number of sources to cover
08t alloy compositione.

The sanplirg of screp and melting down of sasples is often a laboratory
function., For this purpoze, the laboratory requires facilities for reduction
of the sample tc a suitable rize, drying of wet and cily materials, nagnetting
to rewove iron, and meltiing equipment to carrv ocu' assays on scrap such as srarf
or droes metallics to determine vield and aveirage oomposition, The technijue
used for melting serap is similer teo trat used in productien, but usually the
flux consumption is higher in lsboratory assays and the yinld urder carefully
controlled corditicns can bte 1 - 59 higrer than th se achieved urder production
conditions,

Laboratory facilities nf the larger sesordery alle: yroeducers cover a
such wider range of activitias, In additior to the direct reading spectrograph,
the laboratory would include & wet nhamical section for provisicn ot calibrated
standards and also check analysic as required by gover: went inspection
organisations., Otrer anslysis mey be regiired for determination of oride content,
unusual impurity elements, composition of fluxes, fucle and effluents,

The metallurgical section ~ontrols the guslity of the ingot in resyect of
oxide oontent, gas content, grain size and other special reguirements,  The
official sjecification~ for some 2alloys require mechanicsl tests to be ocarried
out on test bars preojiced from the Inget melt or from the remelted ingota when
shapad castings are tr be made, The ingot maker must therefore satisfy himsslf
that the ing~t which he supplies will meet the specifiod values, This requires
facilities for tre rxsting ot tast bars, and for tensile testing. In addtition,
# service to customers may he provided vhich would include metallograrhic
exarination of castings, and non-destructive tests to determine the cause of
defects and *o suppest meanz of a\ "iding these faulis. The prevision of melting
furnaces similar to those in the customers’ foundriecs allows the ingot maker to

investigate meiting tectniques and also to make castings in moulds or dies

provided by the cuztomer, to sstablish jrocedures for the production of difficult

castings,
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It 42 necessary to stress the importance of ocurrect sampling to ensure
that the sazple analysod or examined represents the batch of material from vhich
it is taken. Methods of sampling of scrap are given ine receritly published

booklet publisired by O.k.A, (). The saspling nf melts and method of preparing

the actual analvsis sample from the cast sarple 13 described in a number of

N,

official specifications, e.r. thosr issued by the B.3.i. (7) or A.8.7.4. (8)

7.  AUXILIARY EQUIPMINT

The plant and equipment required in a secondary enelter has been partly
degeribed in discussinz the treatmant of scranm and in types of melting furnace,
(e isportant iter not yvet ccneidersd ia the equipment for ingot cesting.

Ingot casting was one of the last arduous tasks to be mecranised in most
works, The main res-~on for thi= was tha slightly pocrer arnearance of ingot
cast in mechanised units. Customers attached som: importance to the surface
=.1.earance of 1ngnt, althouph &t is debatatle whethr,-r‘ the inherent quality of the
retal is related to o superficilal visual inspsction. Tha use of mechanioal

' -.sting conveyors las heen retarded by the difficult design requirements
~ccessary to effect suitacle casting rates, especially in countries where foundries
demand small ingots of 5 - 10 kg. as compared with those countries such as the
.3.A. whers ingots of 15 - 26 kg. are acceptahle,

For small scale production, simple cast {vorn moulds, ~hich are air ocoled,
would be suitable for hand casting. When mechanised casting is employed, water
cooled moulds are required. There are two basic tvpas of casting conveyors, one
with an endless belt with moulds eithier parallel cr at right angles to the
conveyor axis, or a horizcental wheel casting wari ine «hich takes less room,

Ingot moulds on the endless helt conveyocr are uaially ¢ooled by water spray,
in the whesl casting wachine, water lacketed moulds can be used.

It is now comaon practice to stack ingots intc bundles secured by steel
wires or banding to facilitate handling., The shape of inpot 1ie sometines
designed to provide sell lociing, thus making & firrer and safer bundle,

The introduction of the fork 1lift truck has increased tre degree of




sechanisation, and the use of rotating head trucks with simple bins, or drop
bottos bins, hss reduced material hendling considerably,

Some degrec of instrumentation i1s naeocessary in the simplest cperation,
for example for measurement of *empersture, This is usually measured by a
thermoelectric pyrometer, uazing a thermccouple ncorracted to the instrument by
compensating lead. Chromel-nlumel thermocnuples are almost universally used,
An unprotected hot junctien can he used for short inrersion, but for continucus
immersion some form »f protecticn ia raquires. This ran Ye o cast iron sheath
protected by a refractory coating, or a non-metsnllic sheath,

Foundry tools such as rake., skimwe;a‘ han3d irdles, arc vaually
oonstructed of =ild steel, hu' as melten aluminiue attacks steel fairly rapidly,
some protecticn ia necessary, eno refractory costings are arplied, It {s
ensentinl to aprly coestines carefilly to ensure satisfactory adhesion and to
repair damaged coatings im-ediately

Launders for the conveyanee »? molten nluminiur are ususlly of mild steel
construstion w»ith a reflractorv lining, when using sater bansad refractory
coatings, or csments ani ‘ining materiais which coniain water, 1t is imjortant
to dry the equipment thoroughly befors use. Heating t> 120°C i3 nnt suffici-nt
and it is necwssary tc heat to at leest dull rea heat *o insure that the
‘oombined' water is driven off,

It ia preferable to keer acrap dry when it hws been processed resdy for
charging into tne furnscs, In sowe countries ~limatic conditions will permit
outside storage, dbut in othurs it may be prefersbls to nravide coverad storneps
space for prepared scrap and finished inpot, tor a simle remelt operation iy
sufficient storage space 43 required €or a fev Jays oreration, but vhen insots to
specific alloy comrositions are to t:. prodaced, much greater ctorage srea woulil
be required to z2llow stocke t5 be maintained, thus permitting blrnding of

different types of scrap to produce the required composition.
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&, USER REQUIREMKNTS - ALLOY COVFOSLITION: AND IRGOT SHAPFS

In foundrv alloys the most common slerents adied to aluminive are
silicon (£-12%) n order to improve cast.ng properties, oopper (0-4%) =hioh
increases herdn-gs end Imyrover macrining propertics. Magnasiue (0-1.5’)
iy sdded as a hsrdening seratituen® but hest treatment is resuired before
the benetits of naxirus woerbpr inal rropertims conone attalined, Other elemente
pay be aided in 3pali msntitics guch o podium, titanium mnd bevon to refine
tre reta.iurgiecal etructur. ipecial purpose alloys rave been developed
. &}, elements oot:=ide thess ranges or vit. ather addition. such as the "Lo-Ex"
group for pist-n: witn typice il % «ilicon AN 467 pacr of :ojper, magnesium
;24 nickel where a 1o coefficlert thormal vxoasion and stable proferties at
zzderately elevated temperatures 87e ey, mosl cesired ciwracteriztics.

There ic n notural tenjency for niEton.ra mnd apcacies o rich establish
gtandard 8 ccificaticns ¢ provose ne alloye to s3if individual requirements,
1t i3 therefore of shue imporiance that publisred stanéards should reve fairly
#ide composition limits censistent #ith the characteristirs ci &1 jindividual
niloy to accomu-date thd larzest ranp- of arplications §o that ;iroduntion can
be rationalissc and the maximum use wade of scrap rae materials. Some

spacificatinns regpzrad i Pipitel quantities ave inevitsble but price

strocture, esyecicily o el loys naving cicter tolerancss witin a specification,

do rot alwav: o low e s rolovers of the . 3Aitionsl c~sts which are incurred

for their yroiuction.
gelecticn of an alloy for » #iven application should be hased on the
consideatior of the following Taclors -

{e) Engineering reguirements such at meci onical strength, case of machining,
resistance to corresion.

(b) The methrd of castine wrint itself iz a function of tne component design
and the scale of production envigaged, Sqn? casting for lor v-olume rork
and prototypes, permanant mo1ld casting mainly for cdium volume, high
strength production and pressure die castire for mass produced components.

(c) Casting propertice form 19e ‘mporiant critarion ol tre Frcportign o® sound

aastings which can re Lrosgced urter nonme raciory cond tions, It ds




sometines impractical tc choose an alloy which seets cther requirements,

48 suitable fcr making the casting under controlled conditions tut develops

faults in the roundry.

Usually there is no ideal alloy for any single case and a comprosise
solution must be accepted.

The alloy most generally ured for gereral engineering applicaticns 1is
aluminiua with 5-7% silicen and 3-4% copper. 1t combines moderate strength,
good casting properties and for meny applications can tolerate impurity
levels wiich allox the use of scrap., #here botl high strength ard ligh
ductility are required, alloys whicr zen! to heve poorer casting properties must
be used such 43 alusinium with B-1(% magnesium cr aluminium vith 5% copper.

Por resistance to corrcsion, alloys of aluminjum/silicon or aluminiumn/magnesium
with lox impurity levels are recnmmended.

Phe number of alloy: suitanle for nressure diecasting is rastricted to
those with sili on contents of 8-13_  Patterns of solidification r"ich are
characteristis of wmore complex alloys or those wrich are not co near to eutectic
compositions prevent the nse of rigid moulds, The wider the temrerature range
during whict solid:ification cecurs, tre more likely i3 bot cracking or some¢ otrer
fault tc develop, sepacially w'en tte casting ras sections of varying trickness.

Poundr; alloy: are delivered to the customer in several ingot sizes,

From tre producers peint of view, tre larger tre ingot size, tte lower =111 be
the procuction cos: because both ingot cagting and bundling can be more
readily mec'anised and tre actial rate of casting, an important factor in
determiring furnacs capecity, can be increasad. The foundry, nn t'e other
hand, remelts ingnts eitrer in a bulk melter sr in srmall eruciblc or rolding
furnaces next tc tue casting station, Ingot size is not so critical if bulk
remelting facilitiss ar. available, but for small furnsces large ingcts are
lable to oause dasage to wall linings, so small ingots (about 5 to 10 kilos)
are prei'erred.

Much attention has been paid to ingot shapes to enable stable self

palletired bundles to be developed., Bundles of 5CC or 1,000 kilos are most

common snd s'ould be made suitable for haniling by fork lift trucks. Ifr

melting is carried out, jpossibtly at a subsidisry plant or at 2 distant site




where dulky SCrap has to be moved, 4n order to condense the scrsp to ingot

fora for ease of raniling, srelters will aiwers find it move sonvenient and
worth a presive, 1f ingots are suppiied 0 pellets oF ir vuniles suitable

for mechanical handling,  Ccmetimes regslt metal i ~ast intc large sdJ7s of 500
te 900 kilos eact. . Tiege block: are tnin onl- suitatle fcr re-nse in furnaces
where door sizes are larso Erovel +~ acocraniate tren,

Techniques trve BT deve;c ed betwesn 0B of the larwer foundries and
their main srpplier o0 delLveries of mcltar metal <vor over Tairly long
4istances - the criticsl “actor pedag *T€ transit timd, tris & rstez of
deliver, nas t7 b tustifiscle for sact ‘niividusl case xitr a minipum cuantity
and tre availebility af suitatle fac.lisies, 1+ saves i »llov pruoducer
the cost of ineot sasting whic? {- mer= exjuneive ard glover “ran transferring
molter mets: to 8 iadle, U eyer, ©iTmaces Bay h. timd ‘> posk requirseents
sor despetches to me et difflcvat‘dalivory tipes and @ay not be used to fuil
capacity, thus {ncreasing’ emelting coch, Morst of the oyarating sdvantages

acerue to the customer,

9, ECONOMIC ASEACTS OF ALUMINTIM ALLOY  ZODUCTION

The aluminiue ally vroducers use as rav raterials mainly scrar and
alloying elements and are exposed t> tr~ ecoposic las of aupply end demand,

In times of & scra; sr.ortave the rrice terdenc for wlumininy allors {e upwards,
during periocs nt atuniance A sork Turret develop s far aller ingots.

A shortaye can @i thor b cverciee b USinE wirein metal at a higher price,
thus puttinz a ceilinz on th price for =crai, al*n’C prov’ ded t- ot sufficient
virgin metal 13 availeble, Alternativein . 8CTAD ean nhe attracted from uTeASB
where it is more frecl  avallanle v e +his fresusrtls res:lts tn th pasent
of substantini ¢ resium 1.6 to adortional freignt or 0 different market criteris,
In either case, ard usualls At is » compinatinn of both of %> ese factors, tre
results wuct oe 2 firm marxet prioi.

conditions for the remeit pector of tre aluginifur injustr, are very

different frop Lrse in the Virgle aluzinive indostrs. Virgin protuction is

pased on long ters planning ans L2 segprptore LU38 ey vaed 40 _ress Tes of

_,
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supply and desand. Bauxite, the basic rav material, is availadla 4n aburdsnce

and the cost can b hased on logistice. Transpoct costs to yarket areas,

costs of electrisity and lato.r, torether wmith the servicing of the capital

{nvestaent will determin. b cost of virpin - luniriue 1€ ¢r¢ continuing

trend for incraases in (drent 2costs arc assumed at say 3 to L® ;er annum, A

reassnsble estisate of jrice can be deterainel fcr a aubstantisl time ahead,

“he Wriatic factor yhish cer amduly infloence the price §s trersfore the sales
volume, #hictr depends f-r gr.wts on tie economic c/ects8 in the major industrial

sountries, The sarket rruce £+r virgin aiuminium is dspendent on the

overall dsmand on 8 e-rld »ide hasls,

Marcgenert and rlnnning recuirei in the repelting industry are, however,

very different, The raw neterisls (rice carnot be caloulated or projected for

long periods and t:is orestes tvo me o variahles ir the costing of prodncts.
A fair price must e Sffered Uor acrar 8o at o attrart the maximum auant! ties
availahble and maintain ar incentive Yor it- rnl.eetion nd recupuiaticn,
014 scraj can he very contly to collect and transport. The price for a‘loy

tly sttrective %c bte competitive with other

ineots should, however, he sufficten

gaterials such as cas® iron, sipe and, increasin-ly, [laslics, Alibough ingot
prices cannot be related to tre publiatad prejucer rnrice of virgin aluminivn,
the industry has nevertheless 1een sble &0 offer ite product- at o to. 20% below

this price over tre lone ters e«xcert {iring the Tsre prricla of netal srortsgr.
)
Because »f the interdepenjence het-aen scray ard yirgin aluminium ttere

has been a terden~y for -one virgin aluwinius  producers <o piet.r participate
in or control sunstaptisl units of the raundry alloy industry. Tr. mavketing

of virgin aluminium »slloyvs is mace more Aifficuit {thout aonsidering the price

level of our industry. Alupinium rroduzed frow vireir m *al and reenvered meta.

compete in the rarket and can therefore not have indepandent pricé rolicles,
Tris assumes that -roducte of aceeptatle ~uslity are of fered tn the congumel by
branches. I+ “ne bean established anti ia nae widely accepted trat most aliminium
foundry alloys produced fror scrap rave 8qual properties tc alloys =ith the same

composition ;roducesd from new metais.



'In areas where insufficient serap is generated to sustain a smelting
anit to produce alloys to specificatior an {ndustrial operation can be
developed through a number of stages. First, scrap sorting for despatch to
tre nearest existing smelting unit. Second, set ur a very simple melting
furnace to reduce the bulk of thr scrav and the resulting rough ingots can be
sent cver a longer distance to & larger smelter wnhere thex can he upgraded
by beine incorporated in mclis of specification alloys. The capacity of this
t-ve of operation should te of the order of 1,000 tons per annum, The next
stage would bhe an operation »itk & minimup throughrut of 3,000 tcns per annum,
whare in addition tc the furmsce, basic swarf drving equipment, & amall
baling press and scme meehanicel hardiine could be introduced. A basic laboratory
would be needed for analyticel work rut added costs can be recoversd through
th.e ~igher value of thre erd prodict as a result of uperading. To lustily

in-line' processine ard 8 full techrical service hoth for cuality control,

.
sperationsl im rovement and customer service, it would be necesssry te allor
car g minimum 10,000 tons per annum, The nspital requirements for setting up
t1.0se various stmges can vary from about £20 per ton of annual installed
~apacity up %o £11.0 per ton, derending mainly on the size of output and quallty
of product plarned,

At 1,000 tons per vear the besic requirements include a simple building,

s small furnace and chimney, ingot moulds, and fuel supply facilities, This
operation would undoubtedly be lahour intensive, At the other end of the
acple, £100 rer ton pemits 'in-1ine' processin:, mechanical handiling - both
cranes and fork trucks - a verlety of furneces for differsent tyres of naterial,
and comprehensive latoratory facilities to maintain the hiphest quality and
sarvice for sophisticated customers.

One way o!f providing more advanced racilitige where only limited
possibilities exist, i3 to design an operation tc cater for other non-ferrous
rotals such as copper, zinc, lead. Mary of the tecrriques for sorting are the
same and equipm nt for srocessing carn easily be adajted to the various metais,

Por example, belers and mocrenical haniling equ pment are commor, swarf Ariers

‘
L e




can be set for the material currently available, PFurnaces and their operation
are somewhat more 'imited in flexibility due to the diffcrent melting points of

the netals and the riske of contaminstion by consecutive melts.

1C. SUMMARY

This review of the aluminium sorap smelting industry has dealt with
the problems of raw material supply, its sources and its mekeup. Methods of
preparation have been described to sh.» how scrap can ve upgreded for inclusion
in alloys with hicher values than remclt grades of aluminium and -hich provide
uniform charges for furnaces to achieve maxirum productivit:, The various
furnaces in current use have heen she-n and the metellurgical aspects of
melting and alioving deseribed,

Reccumendations have been made for the disposition of scrap depending on
the volume of arisines ard the srale of oreration: nla-ned, Altrough
quantities mentiored are in respect of alumirium scrar-it 13 suggested that
some facllities can be designed for treating other non-ferrous metals so that
more advanced equipment can be justified vhere the arisings of alumininp alcone
are insufficirnt. Similarliy, pert preparatior of sera in & pumber of areas
followed by transportation to one smelting unit mey be desirsble in less
industrialised ccuntries and if therec is onlv a smell market for €o'ndry allcys,
rough remelt inwct way be the mest suitable prolucts to sell to other countries
for incorporating into a variety of higher value ingots. Por quantities of lesa
than 500 tons per annum, dirsct sale to the best merket skculd ba encourased.

The size and scope of the industry in develoning countries will grow in
line with general industrial zevelorment but will be particularly derendent on
the usage and manufacture of suckt articlss as ccnsumer durable geoods, aluminium
components in modern buildings and aluminium based electrical trarsmission
equirment. The increase in scrar zercration will be gradual and wili limit
the size of the scrap smeltineg industry.

As foundries are estatlished to meet the demands for aluminium alloy
oastings the ocutput of smeliers »jll change from simple remelt ingots for

subsequent processing and alloying in the sarly stages to alloy inrots made to
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standard specifications requiring closs control and employing most up to date
techniquee.

The numter and size of individugl ylants will depend on the geographical
distribution of industrial sorCentrations; emaller and mera nurerous operations
w11l be desirablc if' 3istances bhetween centres nre great o few large factories
will be mors viable i they are clinee te rech other,

The furnacez, saterial handiing ard rrocessing squiraent, production
techniques and Loboralovy crntiod menticasd In thie paper have 211 been developed
iy surope and the U,S.A, o rset operating ané commercial reguirements in these
areas. Por new plants in sountries whrere by would be gntirely ner ventures,
1loea) conditions mey prascut ovportunitier snd problems #hich conld well lead
to modifications and improvoments in oxtatine practices, Circuxstance?: are
crntinually changing ag are the “ypes of scrap availstle, T¢ is therefore
important thev any installstion should he capable of sdaptation to suit the

w1dest range of Aemends vhich way b nade,
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