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t     «   n^rtrfl1 ift«'.J  iletot.       T'as 
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„        ,. v.r„i, .,- ,U,T  ,.c-r,dH,re confín«, for p..'.in« 

-,  viride n>-- ^ xftr-ri«:. 

A   \*r*«r „ .-»< 
• ,- r-r bM..«<••  "•"';(. »•» 1000tont s'-ould b« 

,; tit   t'     0»t«r   " 'T   B*T •«*»«• 

„Wr,        i«- *   local   !" '»ri'ì^   ir.^try le 

•     .   i    .«<   r*«.lVnf iwtot^ *rV  t.c enable 

,*   •-i     #•«.• tt» foiHr    to b»« most «ffectiv«. 
t>.« ..rod.et:on of »Ho,« .v-«tUM* fer tU fo-».<nv 
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à% this itti« tht wtploy««nt of a technically oust Lfied ohwiit or 

•paotrographar would be necessary.      The furnace for this type of 

operation should htve a capacity of about 2 tons so that when operated 

on a  three-shift basis  the genual production carr.eity could rise to 

2,000 tons.      Employment  could he foun « for twelve men to operate 

the furnace and pack ingots,   eight men would be needed to receive,   sort 

and prepare raw material.       Staff functions would probably be carried 

out adequately by the  supervisor,  the chemist ar-d one or two clerks. 

The next  stage would be  to plan for H production unit capable of 

a 3,000 to 4,000 ton per annum output.       This is   the minimum  size 

that should bo considered as a viable srelting operation.      A single 

rotary tvpe furnece can be  recommer, ¡ed as  the mo?»t  suitable equipment 

for melting dirt.,   scrap  and  tht   widest variety oí'   sera;   croups.       A 

furnace  edacity op  ^COO Kg i?   the minimum  size  consistent with a 

reasonably   large feeding orifice to emule  sera;    to be  cr«r*ed without 

undue difficulties which can result from   scrap  sizes find   shapes.       Raw 

•aterial preparation »:nli reouire equipment to minimise the  sa*e difficulties. 

An alligator '.hear or a small baling press  should be considered. 

An approximate current cost estimate for the basic equipment of a 

smelter of ti is size is *iven below: 
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5,000 Kg ©opacity furarne* 

(Melting rat© 1,500 Kg p#* hr.) 

Furnace pyronetry 

Furnace chimney (30 m) 

Slag pans 

Castina benches and 250 ingot aculas 

Alligator shear 

Weighbridge 

Air ooapreasor 

Air tools 

Oil services 

Electricity services assuaing supply 

is available to site 

Miscellaneous tools 

Fork truck 

Laboratory 

Buildings, foundations, etc. (M>0 »q.oetro») 

Other desirable equipment wouli be: 

Water cooleà casting wheel 

Portable baling press 

Total •  •   • # 

m 
i*,000 

150 

2,500 

1,750 

1,500 

800 

250 

1,000 

600 

2,000 

3,500 

5,000 

18,000 

7,000 

9,000 

65,000 

Esjployaent for this operation could be found for between 30 and 

?+£> peoüle. 

The above figurrs aro subject to substantial revision for local 

conditions and are onl.v  quoted as e guide.    For example,  the major ita« 

of  "Buildings ana foundations"  will depend on the  local climate and 

greuna   structure,   the output and empioyaent possibilities assume that 

• rodiction can t%>e place o-<er "V months.      No . rovision has been mentioned 

fr-- co-.irig fcith spent   siag,  affluent  or fume problems oth<?r than to 

'•-iuat- f- basic  c himno •*  with th:   furnscn vyi:;>.   i«  a1 se   -WCSSì ary fe" the 

i n c 11 o f. 11 '-W 
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eould aatltt by pr*p*rtñ$ a litple **«»©** ¿«seribtn« 

typ«» of  «cr*{  and basic elat.ifiefttioiw.      It ShouU frowiéê 

ft Motion on  «i#h:n„  teeHH^s %ivj  ir-orjor.te * batlo pr-eadur» 

«Web nhoul, he   reeowndod for Mitin*  %nd cat in, with du*  «IIOVUM 

for detalla op^Mn? instruction, n.muli^ rrr.vM«d «UV   int?vl4u»l 

it-, of e^VMnt.       h«f.r.nCfta  1,   ? *»nd < oar bo ustd „ , bol§ ?0J. 

thia work. 

Further aaaistftr.ei, can b* eiv*n b.» ovryins out feasibility 

•tudiaa in the countries int«re.tad in s*raP r.eoY«»   and proYidinf 

ft**ie« on the «oat appropriât« operation to meet local r*qulrm9nU. 
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1. 

tbnf êr« n»rt*tn t*o «f ••«•*«». Ui »«wp •** f««««* «e»!*«»!««.» .hit* 

ear b« iftc*»rJ-on.i«<l into ih« p'oduetion of roa»«rct*l •••Un«* ir. fo«»tArl*a 

*nd t fairly Mr»   proportion of :ro«M*   »erar   fro»  *H*   «rw.*M p-o*i*ta cf 

fair; -»tin« op-mticft* can *• r*-.;»*»  .f M-UitU» »rfat fur r«e.velir.f acmv 

mithin «»  f«t.r.      Hcwr.   in i.  U  ï <.,«r it i?   W iî.twUon te  »ho*  *• 

Uporur,^ -f «r»,    racow;   iï* •*#   :«-i».à pU..ti  ->«•«   »«ill* %nâ t^iit -*** 

h*v« baar 4»valo<r#ä te in *ra:î* it« v,ì,»  :r» th# .. rcAudion of apa*ir«««ati:n 

alloy  i^»ott  .Ul   cc-t.r.1'^  vm¡   .itio.v,   te   l*a  i»tr'   *hc-r   th. aJvanta^i 

te  the usar »wcUs hii so  -encentrat*  «spsnsive  tm^r.lf«:   *jprr»i»ion un 

his r-.i rroiict *- - ?;•*»<• ^t# «ar> nu-iabl«« w-*«»'» 'i*1- *<>r*r a»«r**atlon 

•<* MWLalloyin»;.      H it  mr d^.t.f'ü  If *    • oonotin  e»  f e.jH b* •**• 

far any founirj  to ¡Ur f^l^tior» -,<••<•.    - clair:  •*,-•• M'.«.a arrar  *ir,e# tt 

«ouln H«  n*c«aaary  u>   -aan,at«   'iU  cir*r u^re » *r  CA«  *i'f  .«  * - r«¿   *if^r 

prio»i f*r tri, awe-ii-i  »fcor» it a» y b* |-OM1B> te  m: ivo« »er. a*pvum 

•irgli • >.iu»inJu». 

Th« r»ôov»r:   of »ora    haï baa« *^noantJ*at«é •* t»*)lir« |l*nti ir -Mch 

»atería la o«- •m-vinf. compositi-» fro- aany soiro*» ©*:. *»« ; roc«»»*! »f*i 

bl»nA#4 •rid t.--   Ahi.-ï. alloyin* «.-rsmtuar.tt <*"#* »Mua fer th.   production of 

slioy». 

Tn... l&D|»tt pr.*ortlor of imitar jrodu-Uof  H in allay» for t** ^itin'i 

industriai.      Fogliar-,   alley;   »«•» higher ooii-*r.»rationj of aidad «)«Mnta '">*. 

demanding on  tha  sj deification,  parait   «r*«tar tu.i-ranca» on  the   l#»vtl* of 

iapuritlaa.       Hardar.ar« car. be t-;uuc^  frr* i"Mp ani  ari- usM f-ir •Win* , 

«or.atltuar.ta  te ,.*3tn of  HtvminVm fro»   /-inf. t»t     r-u^it aii.v, inrta.tr> 

produca billet» for «tru'-ion an«! forcing an-i   M*b  ^r roUlr^.       Th«»« 

haréaoara nuoh a» 2Cf ailieon.  1C? MWM, ^ «wer »111 ditsolw in Urta 

..•ift# 

»HH 



.alta of wrwufht alloy* *t le^r ttir^rata«•« then the> pur* «était. 

?reU«*a of .i^*rt>a»tlng m voided cd fuel saving« ara n*aibl». 

.*• tMnl - --I ï.-uïh .ve!!«" oatlat oA tht ftluminiu» aorvp smaltar» t* 

to tin sta^l  ind^try fsr d*uxi1i-»*tijn. 

A comparison of published statistic» on vLr*ln i'lufciniuin «rv; flloys 

woofered froo soi*? d»-on3t•te« th* sisóla nano* of alu-tininn. ingot ir.»k»r». 

Virgin »luRinlum -md-io^m is lergaly carried o-it in aw?s far 

m«**-* fro« its n*ln wrtat. and is  nictate r? *>* *»s   "cr -oow*r *rd h'llk 

t<%n;?ort.       icru;   aris*.» durir.¿ fabrication *n.v «a a  «.suit  of U* discard 

of duk'ú t,-conftnlná productj  in centra» of industry ^ popule t. ion. 

It is ^«-,  close «o th*ir r** raterial a ana to their «aitoti t*<*t 3Cr»p 

saving cfaratiom *•*** developed.       The   foundries W l.e>   «tills*  most of 

the prrd^ti >n »rv in tum -los, t j the n,*nuf^t.:r*rs -f rotor vehicles, 

domestic   .;-li.nc«9 ,r/  to  th. g*r.«~A  en¿ír,-*r'r.¿ eocpon.nt ani e^lpment 

i^kï-rs. 

Vr.a«r no-ral  c- .litios  ^ ^irl-  balenai supply -«A laaend rnA for 

•jp te 0r-' of the ooBwcn four.dry all-ys used in conciai  e*swings it car. ba 

*ì.cm ovt- * lon» terlcd •'• it  sonr b-ised -lloy* have been »-.li o*, príots 

about ^ belo* tut of virgin slur ini w.      HoWir,  "-^sa c3!-o;-s er* 

,orP rrl(...,  „native  lo mer^t  t-nV/'ons  *.>-:. virjJr. albini ois h*0üu<>9   <or*p 

iï V*j~ht.  er  •• day te dt;' h*-'l* »"•»r*«* ti .e souroei of >m* T°f--rÌ£tla for 

virgin t.l winiup ir* o.vrt r. otad  f = - ><y tre prv^etn cvar r«-iods   :.f rany 

yaars at  H ti«*.      In ti^s o" rl-rtifu:   <-.rf>ly,  Sundry .«Hoy  ;riaes »-ay be v^ry 

depressed «ni t Is ta  tvflaoted in +he  prices :»1¿ for ^pr*P-      But in 

ti*«t of anortas* a+ich ^y ooinîide with a U^t s apply position for virgin 

«.lot. i ni  mf   *Uoy price. h*v- occ  «ñon*11y exceeded the price of virgin 

al-itiniuir. 

?        CViV'?ICATICV 0' ""P-..Í f"» 3ÎVP  ÍHTC!' C.'.h 8» vjf.n ECC*:CÍ.'T0A1.I.Y 

fnrC333 SC^-" ;" generated cuHng the fahrest ion o-' tlnriinijt i»nd olloy 

pnvUct«  is  .>M-.ally  in i- coníisUnt   'uro  fpMi» eac"".  Ir^ivi^ü.«!   I-   -<»asa and 
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aoeuaulataa la substantial quantities.     Xith reasonable attention to «»tarlai 

fio* thU aorap car be k*ct segregated by alloy in th* ^orks whera it ariaaa 

and, if e malting ¡«hop is avilaba ir. the $**« factory,  j.t can be recycled 

witnin th*¡ production -mi*.      "Thou it is made available*  t/.. s<;r*p smelter*, 

it próvidas a híg-h <yj"lity w* n^.t«;-i»l wht-V: o»rv reedily ha absorbed 

Into  **0.ateà alloy* with  rlose  eomposttion t^ii-ir^es.       Cotrir.on example« 

incluía bil>t and-, ex*.-furila section and sheet offeats,      Othar lower grada 

types 1-ir lud*   turnip,   sawing chin* enì grinding,  d^>s.i .?*\1  rui-inira and 

riser-  in fou^vìri';-. 

OLD .-;CRiF is coll act-} i from redundant o»1 obsolete Prtir.1?« e>nd 

equipment including kit eh*-a atendía, ¡,r,\ or vehicles,   wi i» and cable, engine 

components and  airorvft.       •'?  inoro  aluminum t.», u«sd in ti,»  c.'natructio n 

f buildings,  nors  si e rap  be e oc. a*  AVH Habla  *b*.n th«»y s re eve. tu^lly d©ffioli*l:*d, 

The o.;antity  fiv&lltbj«?  from aaoh ?ouro* dc-w-ds or. t»•»  finourt of ¿.lumirsium 

user»  in the production  -f f-hnt  s.arc^ at the h-^inninj ci' Its l'fe cycle. 

For f.xuiapìe,   in o nier  te   entinte carrent ^vailibi) ity   fn-ir  car» it is 

nece<w cy to äete^iiv   -.n av«rdi« a«,*  f:>r car.- '.r^W*  --nr-pped,  say eight 

y .--ari,   mví»r tre d,*<t     on fclwnàni.uœ used  by manufacturer".  ¡>--<r car unit during 

<he period around 1961   and arrive at  the approximate   luantUy.      Similarly, 

Certain  types of building eoîotrtj 2-j yi&rs &?,o ¡any  hftve   fir. i s he 4 their 

•i<5ef\l  Ufa.      If they  wr*' ^..¡i stricte i of aluminium H?  the b;>sic material, 

they could now be e  sintjific.vit, s.rirca,  '•* size  :f  vhio!,  can be assessed. 

Moat old acrep !•*   ;;->•.", tpmina tod witn 'ind«* a it-able oatl*r.      The aluminium 

may be c ^tes with ¡>•. int,  b»   . oinei to   -.th^r vxitf-l  • srtí?, plastic component» 

or rubber.      The t?ble below ¿^va.: *  tracery on the w» .-jiüf.erials for tha 

production of smelted aiun-iniuo in,."ot(1) 

o 
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-Rmv Material for kjtmehei Aluminium Ingoi 

Mptttta D*fCJtptWB Tn*c*l CmtaaáMtiM 

fabrication 
wild LIM. 

A. Ktàémn from Aimtmmtmm Fëbrvmfim 
Dum,    fplUtafi.   totting  OiKl«,fsiMl,irQefr(Ntiaa«tM 
tcttp pio* 

Fortin* *«.«h*«, «bnx »rim    Steri »ni oihrr b««vy metal 
«iïlf«. ruitfnfi, «aria !»""» '    partir-;««, unall  »cài*, h»- 

opvraticn«, funtfflfK caJl 
i«f», bruì»** 

• Grit J'rirt. 

Wiraiitt, thrm t>xm raga. 

Abra«**--*    MirUrita 
grind! nf »V*la. 

fc»a<i     «od    forrlfa-MtUl 
partH** 

B. Dwcméti Artkìit 
IfMMtHQr par»  CUnmk«] [>t«jit. 

-*--* • , OvwfaaH. iraaatniiafa» 
<   rabbit. 

Pott arwl p*i».\ 
V»*i. le food>««•.) 

; F«ü «Ad ftarkafat- 

, Waldtaf »Q.JT 
$»#*i t>-.it wift, cl«j»p«, *e. 

Habdk» S4'*. Ite, of tUoya 
or f^retf« me!*!  piatii'.*. 

Papf   w  ni a it Sc   baektaf, 
paini, k»d »n4 lia foÜ.       j 

Caat armatam. Sti*: laminati•» j 
la»» Ititi; | AatnfUfi* fut«la«e», pwpH- . Br-lta an*l -»ih»* • «n» olttfai j 
franchi »Uoyi. >   l«n tiKt wing»    Bwldiwi« ,   »ad <"HM Imit»«"«»*' 

(<w*vaiUh!<     fer     Mme !    rit-;tfic «rtr!«*. patol, pi*»- ' 

BtMMtitllf  c*K   Mo»»»    cattin«l,    pli««».   Pam o'frrijB »Mal, ¡ml«», 
aflOtt. i    »Ufi««». ireaa* 

Mfaaad, Carral «v£in<Mrt»f aerap      Anytó«*- 

C ViffiH A¡¥mm<Km 

IOfOtS. 
m mu a»|i«li»i 

Before the best us« can b* made of the sorap, these contaminant 

raterial« rust be separated from the eluainiua.      In inost oountriea a pattern 

has developed in TtK\ch sitali scrap dealers collect  relatively »mall lot», 

which are th«n ». lì tn i'-rger s.etol i. ercbants wh**- carry out a bealo sorting 

sr.d gradane ope-wtiTi before di'posing of the grudei material* to the 

ir/..st apt-ropriat* consumer.      Tr.e aluminium bought by oaelters »ay require 

further âortin*.      Alternatively, fröre attentif may b» directed at the 

•t tarderai sat ion of t>e tora nr the materiel for feMin* furnaoea to reduce 

operating c-at%.      **her>» Hn-linV  processing units an» ^stalled, uniformity 

of materiel  is essential Tor soc^.-iisful an;4, ecoroirlc r.jr.'iin¿ of the plant. 

In couatrie-j or ci^e*. i trying to dev-lop new 1:ii¿stri«sf th« oonsiderati^n 

of ?  sor?p si.el tin;; unit    >OJ1'3 be discouraged imtil icrap n.at#ri«l is 

avr.llable in suffi.;lent -jar.title* to service It economically.      ^owp oan 

only IH collected ir. retn'ynH'.A'ì »counts if tVe p<ir capite usage of al'iainiut» 

has been ¡?i|rnlflo%nt for a Icnj ^r.nujh period.      As t^elr economies d«Telop, 

their iluir*ini»i2. cinsufliptloii will rise until it bôcomes feasible for theœ 

to   fet Up  r<.  basic   sn-^ltiii» unit. 



3.      F*-WH/TICK tv *>íV vr.wiï  iy 3CRjip ^PK 

fh» ri» i»«Uri»ls available  for th- production of alloy ingots hav« 

***n described  .--avidly.      lr, „i'jtirn. Urgir, iluüiniuii. «y b# reoulr»« 

for the production Df ,.i]oyj, wi«-h v.:y low impuritj  contant, and *,s dtiutt 

certain eltm-ntn *o nw«t t¡.9  r*¿uir*Mn*.s of ti,« *î*oiflr*tion. 

?or t)~ option •utiUn»t;-.r.   >f <cT*r »»*.<* 3«  i*  ls cornar/ to ^w 

th« tyrici c^pi.ifioii of -»«eh h .ten.      *his «0**0*m<m 1, b*st «MWd by 

^Rpllní on a  âtaM.stUal   or e  ntrc-U«* h**ia,  but  ?ee«ioi*]\,-  ^..i0B, 0I. 

ßr.v MP.pl»s h,va -, v* M^n.      ~h,  nasci,  i, u-#4   «t only to detoni-..? t^c 

CO»po*iticr.   Of   tV   >tch   OUt   aln,      t;*  yU.Vi   to   b,   axp<so< ft<1   wy„a   tbft   ^.^ 

is aelted.      Thi9 infoiti on is  i^iireî in calculation o' t».. fum»ot or.rs/* 

and also ir  »sitassi rx*  th?  -p-nt: ty  cf flux   r«-.;*re;. 

The effort r-vi »*^»  *Krh  c*n o« j-.atm*»  ^r the sorting of differ,* 

•Hoys ,M  tv   wroval uf nor.-U^Jni.* *at.risi   U  soMrntd hy tr. ü,om» 

in value *h1~h car  he achi-*v#*a   :n  t'.»*i.  >ro^*aa. 

Sorting ;.f «erar ti^   liffíwr.t  a Hoys L**« U9« of both physical  aw» 

chemical »«thcdsí ').      VarC- wrcujht  alle,,  i*  si,«.t   fort:   ear. h# di,tìng.;iahrì 

fro* pure  aluniniu« by « siv?3o  h..V  tait,  or caa!ir;,9 m ««re 8lloys hty, 

typical  fraot.n*  characterise e <  ani  c-n b« sorted  Ly   fr*et»r* a?r«aranca. 

Crealo*]   oethoi* ere ^ni;: ,o^  ^liable SR.  ^r  h,  „^  ,pütt„t9  ,)p 

th« roueh «.suction or rr*s*nc*  orJv ef o; * or two -} «merits, nr th« «KlioitUor 

of a visual   ^•ct^aeoF«  ir-  «".ich   srectr*  ,reduced  *y  *r..- or arai* ft• a 

standard -r,î  saipU on.n be o^^rea .-íia.ultr.uftously.       Th.  lattar wtW 

i* probably  th*  .est u^ftil  t.ehni;.,*   "or ^rti^ und*r j auction oo.idilior.s 

Experience *r.d toiowlêds»  of -he a-rlieation of alloys gr«t'r ^c-SliUt»., 

identification,   a3 oftsn a rorpon^t  l,  k,,^-. t,  b*  n ad-  in on* of t*o alloys 

only, arid H  .>.rie test  «ill .ll^tii^iiah  on* fro;,,  the oth*r. 

"era;   i-,  :fi.n co1 :«ct«»d  V   '^roh*nts  free  ',.r*«ker» yatds *nA roughly 

MfW£*t«d  into T6-i^a sn-d^.       Hoover,   nn>c3n  end  i-edundar.t   n0i-P as 

delivered to  th-  ««eonuary aluminium w,r,  Í,   ft^-; ,«r  in  «  auitabJ« cendit icn 

for raltir^  ,it!-. tt  ,^ f0m. -,«'  tnsaU^t.      *h*   ^a^t^r, which ^t«rrin« th« 
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?uraao«§ fer ti.« cmltln? of »crap wll3 b* *is<»»aa*i l%t»r, fcut obviously 

sii* ef scrap ffust be lieiNsd according to fumeo* si29.      thus bulky liffct 

sc imp >*.%• !*.in ti b-i  cut  to  remit onaraing into tr¡- farree,  In oth»r o#s#s 

ci  :•   .irr**   sue!-   as aheel o.iUir,^, oli  rolled,  Tuli, iray 1..« rtJuead in bulk 

•*   r.'îlir.î.      "?be 30 a» m baling ¡w« .:-,v?**i«*e«» e o**Tb»r *nto »blob bulky 

•c%p i* charged,   fitt*ò with  *   »hear to rer :>ve  ^jcec-ss i»«a*»ila,3f  -nd the a<?rsp 

" •.  n<.u<pr*Sfied vith la  '.M-;  chibar t> poduc» r. eitcpto*   b*la, 

Th«9  tr#«tvtr.t of pre cess  *cr»,- auch ^a dr:s or s*&rf   fiia aiohinlr$ 

.first iona  lì  -j? Importance  í.n üea?i3y  Indu it ri e"¡ i ««id  •"contri es,  »a »ver. of 

i-a  ra* TbteriaJ   :"*or the «•-»oonìary  *:,'«ìt«r3  ; 3  i»«!' **'•:* in th**»« fjrma. 

¿rea««. i;:'4 fflVjrrsiii«:'- ir» treat«-1 by r.i.!M'«¿  in   ?at  or dr; u<H  olila or 

hy breakiny in an iap*ct orush'«r.      ?<;«•*  ?i-*.nelp3r of* 3*p'.t «-»tion  la tht   ttn* 

{; bcth typ*«'-  ->f .#) Jpr^r.t.       •>  d^sa 0\>nai-.t.i  o"' rat«ili o aluJuioiuB In ih* form 

o*** ;;Id"iil?3 or ntt^cri«'^  t.:-  »vrich  HIUI iniuv oxide a-.d  fi axa» are attach««!, 

V»e r nho-d ; Î* separation is  to  «rush the frulla c/i,.?*- end  fl'i?, laavin»/ the 

nstí-l.  in tho original  sii«.      The  Tit.«« at*1 t'.cn rwtcveA by acr»»nin*f la.eving 

m «.»nri'-'hed metti   fViction,       The  fix»©  r».]ua¡i.o5yr. -'V.tt-nt  of •*ro?a as d«llv«»rïd 

i.i i.sua'ily  [;et*'«?«*r. 30 er.d  £>•>',   '-nd  the  »«eoovei^d   fn-cii..^. in •   sîîe  r*r»£e 

of ^50 n-.   cuba   *¿#n te, 1   mm.   h--»*  «\ 'at* i   content   o'"" f«".-1 70*.       Attempt* 

t3 prcjdvìr« e oet=i'!liC  Pr^cM^r. wir. higher •• *ih ^ enter.*   Cave been »»de, 

n*  t'rii  íJ only schiavai  by  inore*» ed le* s of aiuri:;iuc   in the  firmer **raoMon. 

S.f-rf ia usually c:-i.»é-< inate'ì *ith cutting "11-., e",th*r of the straight 

r.iner-jl oil typ*» or T.j3 3i'«r. type,       Jr. addition,   *'••,•».>•  f :«eT,'¡«í;tly ocntain 

free  iron in the  form of steel   tur-inga or ever. br .•"*•& tnols» 

Aa  iron readily "Heys «sitb ¿luoini ^r during tne ireltirg gperati«Mj and 

cannot b<»  reti'Ovad  l.o re,M.i.ijig ope fat i.ins it i* essential  to  remove it bafor© 

*r>eítir.¿.       Thi.-ï  can - ? ci » .-»i.y  don» by   'sgnetlc 3»»parit !.'?n,   -.rovidad  that oil 

'•id "»atsr &r>*  yirt-jftliy av::er.t.       'or «•fricien'   ti»»ynetíc «epara^ioii to achieve 

fr*--»  ïmu cc-.ter.t.i of I-ss  t>"'*n 0.""*,   the uiJ   %na w«t«i." .«^r.* er t'a «uat be 

redact*:*   to s   aijciiir value. 

Th» oil  índ w*t«r oontenis of «s*«r" •»» dal1?ere-í  ^ai. be as high as  25^, 



«1th free iroE contents af up to 10"?.      liacy methods of oil awl water removal 

h**» beer, triad, irieluain,.? cant rifugii..;,  solvent, wa^l-ivi.?;, urA dry in* in otei> 

fla^e dnur.;.      All tlie.»*3 ;-.<*th)ls havt  d isadv? ".+.#. .^e-* either <«•<*} c'epUy ur 

economically,  »A'i the r.ethod now accented ts t':e  c;ost  pr.-rtlva]   . nd  »oc ne ale 

involves treatment   in a heated   rvttfJng drur to pro tue*   di itUietior. with 

restricted air flo*(3)  (¿J.      TV« air entering ti.» heated drum allows part •*»<* 

tha oll  to bum,   thus providing heat  to ?: ai uta ir.  the dr*uii  ..•   the required 

tempera4,   re to distill off t*-.<j 0il  í-T-A watkr.      Th? mixture oí" pprtîy buiTit   »»11 

and ell vapour pisses into <>.  oorbustien ehftrhcr whie*"  ¿?  m*. ! -Paired «t a 

ieirperat'jre 0" at Jess*   ?CO°C by an ;-li burner ir. which   ".ddi lior".l f-ir ia 

supplied ";<J o-j!'   I •••tí  roabusti-r.  0 "  t.v,<? «n  ve our.      Th*>  drjtr  ^í^íW^ prehra * • : ? 

Initially by an exterrial huro-»r#  b»?t   when th^ pi e^t  ".-*  î •: o^eniticr th» nett 

derived  from t>* liei*ed ^^c-buït i or.  .."cil  T^Jï" the   s*arf is us-iaUy  i-iff it-l-^nt 

to maintain th» ¿r.im tenp^rat >.. .-*•.       ."his  to-rare*' ;re  3;   "int^ou ]«»d by »uto.-r? »i<- 

ireans by  ad^uitment ci' f^d   ríi^e,   avJ  rt/tornai divn, heatir.f».       Later deve! optent • 

h«ve included provision oí* oil :r v*-ter array to the-  i-it-or, in» swarf to ¿iv.-» 

a rsore unLTun. ope ration.      Thia  ¿ -rocess isa uree imp^rtt-nt bavant*** s over 

conventional dri^rî: 

a) Control of the drujn temperature praver.-ta overheating and 

oxidatien of turnings, 

b) Co'itir.l oí' »Ir fio*' prever«4-» excessive h*at   requlre»rent* 

for iryírii apd ccnbus.Mon o?  -.•<.• s te project-!. 

â)      1ïe c jir.b-j'+ion chanb •:   or ¿»fterbunvr -r.surea  tv¿t only 

ol^r. t- M»\nstion ¿a.iej leave the c'.'&ney« 

The subsequent .'»gnettir^ .'pora4, i.: r. i«, carried out uain« rotating dru;;: 

cagnette se caraterò. 

The d^ler descrlV-id above w also he used for the  re'ovel of paper cr 

plastic  coating» froc; aluminios,  foil.      Treataer.t. In the drier jive* w pre J sot 

which  an be melted without  serU-m  snoV.« eaiasior. end witv   »ood aotel 

re cove r-jm 



ft»» treatment of redundar, t and obiolsti ier»p ii *IIT «»eh influenced 

by the degree of «rnt**inat4on with other «étale or non-«etallioaf and the fwt 

that ©f»«f   «or«  thaj¡   o„ä*> »iuslnluai âllov  .i i | raient.       For ntì»tìw*iy siapl* 

componenta,  e.f.   Moo*t>w.it   *ud simUar conking utei.êili,   onj y renoval   of  iron 

•andlea »'.J riv*ta »ty h*  required.      For  soajlr»* tesemi; Ilea suob «a »Jrcteft 

h-A auto»abíl<" engine» and airframe sarai ,   thü» »weteriaì c»n either be prccea*eù 

oefore *«Kirm,   giving the t?*»t separati  n, or subjected to a li iu*tior. rroceae 

The aaraj.  arising fro» aircraft un.i Aircraft en¿in*a is ncncaily *xa«in&A 

fr-" Imù â.)".d mafrita", um  cor. íM! i na ti on    whiel.  i"  rc-œûve-i a* far &s jerslbl«*. 

}n  s, êcinl cat«« *b*»r# acoroiricf] iy  justifie*,  parts of valuable #lurainiu« 

alloy* »av aì*o  b* reeoved  nefort o-altiifr.       Cylinder barrels  in *\r coni pd aero 

er.^in'.'s or 'ij«tcr*  are  «xAEpl---' oi   eoopcn«nt.3 »Moi.  soPi*tÌ8«»s  ,VJat5fy ppeoifti 

serving.      The remainder i i charred irte- •  Hqn-îtlon or »lopin« hearth furnace, 

wtich pentita *e¡ arati'-r. of »etti* »xocrding te  differences in melting 

I,Pü; «raturée, 

Liquation furrae#a are typically reverberator} furnaces with an ouieldi 

hath or ladle to receive the Liquid alujoiniu» allov which rvna tway fro« th« 

r.lghe- nel ting poitit »itale,  ««abuf! tibies such as paint, wocd and pl*atie mr* burnt 

off. 

#ith earoful aalsiction,  it is possible to aake a talaable product directly, 

but *en»rillv th*- »»tel recovered ia ingctted t«d t>lAaeiuentlj used with other 

s^rap tr« oak»;   ealeabj«  »iloya. 

Develot.mtn* "f  inrstt- nving. ha»ser eruai in* »auhlnes in the laat 10 y**rt 

h*a made possiti* tie cle«nl<f; of  som-   ,«'hic>: forieri -  would hev*. i»nd  to be 

a:«-J ted  in th*-  Menati -r> furnace.       Thaa*   ^chines,  pov^ed hy  ¿CO -   350 kr.   sotori 

«re capable of b leaking -1;    sheet  *cmy  up   to   "5 •*.   thick arid  cestirai up to 
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10 m. «dek iato pi««*. approximately 50 m. tquar«.     Durittf tti« 

oruthing proo.et, paint, glin and plastics are broken into «ali pi.««» mn4 

oan be removed by scraenine, and iron attachments oar- be separated trcm 

«lumini xm. 

The crushed material i8 no*- suitable for tareatmant by aagnetlo ••paratie» 

•Vor airik and float proems.».      «agnatic treatment in affectiv« **m lB<m 

-a th« only contaminant, but »ber*» oopper, «Me,   stainless .tael or magneeiu. 

<r« präsent,  the sink and float precast, »hich a «paratas according to density. 

-ust be used.      The latter process »as developed by the mining industry fer 

minorai séparation, bu »«in, euapensions of ground ferro silicon or galena in 

-nter, densities in *he range 2.5 - 3.1 can be achieved.      Thus heavy metals 

*ith densities greater than  5.1  and light »etala or non-.etals with d*maitlf.s 

lc.*e than 2,5 oar be easily removed.      The density can ba controlied within 

H renga of about 0.1,  thus permitting separation of different aluRlniun alloy 

According to density,  for «xanple,  alloys of M/çh oepper contant, with 

a^nsitles ebout 2.9 car. be easily separated fro« magnesium containing alloys 

of density about «>.5, or slightly leas effectively fro« silieon eontaining 

alleys with dera'tlas of 2.6 - 7.1. 

The awing banner crushing »achine and the sink and float prcoess are 

l-Ath r%ry high in capital cost and are only Justified for large seal« operetior 

luai-aariea of the operational «equenca» for the processing of alualnlu» 

scrap ar« shown below. 
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4.   um «res m rauacïs IN USE 

Th. traditio«! »Iti.« furnao. u„4 1„ Europ. ,», b„n th„ nUrj 

tua**. „* c.p.oitl.. ranging fro. , t0 ,, tor3_     ^ nrta|y furnM< is 

typicaly a ft«, wtrtlv furn,0. ,bo,;t a horlzontti ^ wMrt is ^^ 

« on. .nd through an ,,.„lnÄ.     In 10Be d„lgjt, tho ,Dmier it pcjjMonej nB 4 

hin«.d door rM,h oov,r, tu, opening dnrlng tht t„„ th„ „^ ^ ln 

oP.r.tlon.     I„ ottaP. the bvlrMr ,, w f ut<() ,, ^ ^ ^ ^^ ^ 

th. oth.r .nd.      Th. .ar.r 1. „lttd Und.r . thick flu, co• by th, ilrMt 

fias« of oil or gas burner«. 

iti»* th.., ,UTOC„ „. itlu tn w ^ aatfUttlj ,àU«MXerj tm 

«ruin «**.!.. th. opœ ,.u furnao, dmlop4d ln th< ps A   hM bMM| ^ 

popUlar.      thl. 1. ba.lo.Uv . r.,.rb.r.tor, fornac, .Uh a,, op«, „U .«.n.ion 

«t on. .„d.     Th... furr-o.. .» ourrTOtly in „p.r.tlo„ ,ith 0,p.cltl., ^ 

t« «0 t.«.     Th. u.. of fi« f0r MltlBg „ llght MIV ]n juch furriM>> u 

llalUd to th. „pan ..u, but tn. „ul b.th ,uêt b< flrjt prMiiotd by MitinÄ 

h«», ,.r.p or .flying Uquld „tal fro. otb„ ,„,„.      Th, ^„^ of 

h-t fr» th. „in Part of th. f„rn.o. te  th, „I, j, .,M„rt by .0T„„t of 

«Ul through th. op.ning, b.t.,œ th. tw part, of th. fur-*«. 

to.th.rba.lc typ. of fumao. i. th, „or.),.,  induction fuma«. rf»„ 

«i. .*»*,. ,. „. l0. .elt l0„, „U1 r,ocT#rlei ^ Mjher than thoj< rf 

fu.l fir* fuma,., ar. ol.l«.d.      ¡ml,U.. th. ..!„, fr.o.^.y tjp. i. ,Bl. 

«th .apaoni., ,u5. ' too..      Cl.an  .or.p 1. .,„.„».! „ n„ tr,.«,.nt 

i. »nd..lraM«.  both for lt. „ff.3t on th. fuma« Urta, and f,», „traction 

fr», th. „p.r.tlng ar...      Th. „. „, the„ fumao.. 1. il.lfd „«»,.. of th. 

hi* oaplui co.t. high per „.t. r.U.1,.1, mM ,u. ^ „,, „„^.„t 

for olean acrap. 

Saall turn*«** of about f to 1 toa eapaeity of tha „UM rotary typa, -hieb 

*r. «tationary during siting, but oan b, tutad for ea.ti«g,  ar. tuitable for 

tha uaitin« of r.UtiT»ly elamr. aorap,  not raq,irin« larga quantlti.» of fl«. 
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îh*§ê tv****— art oil ©f m* tl**&, «tth the flue in the ro©f ©r sprite 

•ad t© the bunnr.     Chargint is flirriiâ oat through i 4a©r in tht tie« ©f ti» 

¥or tuli scala operation, cinioible fumaoes of capacities up to 2&0 kg. 

wiû be used, bu* tbey »re expensive te operetw ln respect of the oost of «rueifeWi. 

>« oru^ilUs are usoaHy of ci ey-graphtta er l^rtúmñ ¿il i cor carbide,  and 

fUhoufri resistant to moi Uri aius^riua, ar« ;*tVr frazils ani oan '-•« 

o^sily daßagoä    ri th-  c^r^ir.g ff h.*»;-  %cr%p 0r  inf.      ?or »citili*, of 

light scrap, a fur.irce similar t    a concrete mixer, with * refrsttory lining, 

haa baen usad with a-Msfactory results.      This t:7e of furnace is fired by 

an oil or ras burner throu£.   th< 'op opening,  and oar. %'«» tilted for tapping. 

The choice of ire typ- cf  meltin* fui-naaa employ««)  depends on factors    such at 

quantity of prod action in respect of total weight and reignt of individual 

alloys, extant cf mechanisation and type of  scrap to be melted.      lì1. general 

for large suaU procwoti u,  the well  furnao«,  whioh lend?, itself te mechanical 

charging is preferred.       Ixe rotary furnace is probably bettar for dealing vith 

low yield materials,   e.*;.   netai recovered from drea*.      Th* problem ••»: salt 

fame emission fro» the rotary furiwce is worse tUn that of t.h<= rell furnace 

as in the latter case,  less <*lux is «¡sed and is only added t^ t\* veli,  -here 

there is no direct fias»* impingement,      greater flexibility of operation is 

possible with the weil fur/»«ce as fi<ix«s car  b6 a^ded aud spent fluxes removed 

during a melt.      In th*  notary furnace one  flux bar!; m«y be use i for one or 

more melts,  depending on tö'. clewlines» of  t>-r  sor«*;  being oharaei. 

The agitation rscessary for efficient   scraj   m«?ltln« U provided in the 

rotary furnace by the rot*tirg action,  assi-ted by hand or mechanical   raking. 

The stationary vt-li furnace obviously require mor*- viperous  agitation to be 

supplied from external sources.      Ther* ar*  some thermal currents,  but 

mechanical    stirring %c promote transfer of  h^t métal to tbe  w*»H t^T scrap 

melting and to obtain uniformity of composition 5s essential.       Originally 

hand raking or paddle type stirrers were used, but recent developments in »«tal 
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1««. 1. th. pv^pln, of ..tli „.r . „n butu lnfo tht Kii>  ^ ^^ 

•irwjUtion through th» .»lr, b.t,n. 

•«11 ^MMN o»„ b. ,..U11J ,^t,0 t0 ,,„ fOT of >utoMtio tMp>ratUj# 

"»trol by t„.r«Mupl.,   l».„w ln   tr.„ MU1 „.th  to âiûU ov,rhiâtlni rf 

*• «#t»l or l„,.rt.a in  th. brickwork to luit th. r.fr.„t„,,   ». iimn. Lw r.rractory teBp.ratur. to 

..    lit.       AutoMtlf t.Bp.r.Mr. control of w„j. fur.j.0., li 

not pr.ctio.bi., ,„t oh.lou.iy ,....r. :, ,... ^g.r „r „^^ „f ^ 

r.fr.otor.y Urln< .„ tP.  furn,c, ,;  „^ ^^ ^ ^^ ^^ 

The refractory lining« of both rotarv ^ñ ».n   is 
B    v.    u.f. ioxar>  «nd »*ií  furnaces «re uauallv of 

brio* construction.      Th©  r*r<ok«   <**A   u tu        *    „    ,     « 
ok*   ^d  m the part of th« furnace in oontaet 

with «ölten alu»inlu.  contain »i: \«„t  ^ aluaina. 

In reo.ni ¥Wi,   ttM  8tady of „%  ^^ ^^  ^ ^ ^^ ^ 

obtain rt»ld MltlnÄ on  a  CORtinuou8 ba3iR>   ^   ^  ihAft ^ ^^        ^ 

furnace, are in suoceri epatico fo, ». „um, of ln^t or ^ ^ 

but are not suitable for dealing with  light ,er8p. 

5.       TECHNOLOGY OP MÍ-1TIN& 

Th. probi... .„.„unt.rrt dn *. „.ltUj „ tíu-±nlu. „^ „, ,,.„tuu„ 

the., of surf«. „Onu.!««•.     llu,ilrfu, ^ ^ ,_ ^ ^  ^ ^^ 

••<«  a«, no, „,.„, sny aim.ulty.   hut .h.r n „  cont..l„.t.,ä ,1th oi, or 

P»int, or in , flnnly ai»id.d form    li  i. ,.««....„ * 
o•,   it   lä r..o»..»rj to u.« «p»oi»J   t.chnijU««. 

Th, .urf.o. of uu^lni,» ,„.„ ,^0.„ t0 ,lr  ,, .^ ^^ ^ t 

profeti,, oxia. m.,  thus f., floíi, Jl¥iw Mt8rU¡!    rm , hJ,h ^ rf 

.urfao. .r.. ,„ Toluw>   eM,ltaPiM, .„„ ojd,e .„ pp#i<Bf ^   mu    ^^ ^^ 

with thiok section sorer.       Th« r.rirU #4 w <-      ,      ^     .        c M        lp" oxide  flirr is only about   10-^ SUM.   thirk it 

•teqilHrt. t^r.t..r...   but l„or...„.  ,„ „«„.„ t0 ,;,out 1C u...  thi, ^^ 

* »—*!»• 1- <lr or by r«o,ion ,j«,. Dol.torp.      Th. tougkn,â, of ,hf ^^ 

fil- i»  .uoh ttat it i. p^.-H. tc „eit ,,ne ,luMlnlui ^thlii iti on oiid> ^^ 

Vit th. puticl.s io  not   co»i.ir... 

Th, oxio. !.„,. o„ th.  ,urf.„ of . ,,u of tliiBliiJiia OM ^^ „„^ 

coition, enfin fin, ^i.t. of .lu.inl• ..M(lh ,r furt„,r h..tsJ ,.,„ ^^ 

r.Plday to proauo. . r!ss  lB t^.r.,,„.. „,„ ,„, of tl„iaim,      ilu.Jrüu. oIl1, 



14 - 

oannot be reducad to metal except in the electrolytic «jxfcraotion procesa, and 

tharjfore metal rhioh Is oxidised oannot be raoovered in normal melting operation». 

The oxide presoni on aluminium at normal aeltin-ç toas, arature s and belor 

oonaiata or li «ht fluffy films of density lower than that of molten aluminiu«, 

but heating to higher tamper»  eres oor.v^-ta thi.« oxiûe to a denser typ«1,  with 

dansitie« equal to or higher than that of aoitfcr. aluminium.      Thin dense oxida 

will be svponded In  trie PIC ¡t or -ùnk  t.; the -»ottom,   f.nci as  It is  p>tre»*ly 

hard,  it is s  ao-.-roa of hnì-mf"! Inciiulons oft*?, f^u^i ir ùHP.tinf..s. 

Meitirg techniques fr a'uœinius. ari  therefore based on thr«>e main 

consideration«: 

1.      Minimis! »ir the contact between ¡»era}, and fl^ae 

when heating to trs¡r ïnltinf temperature. 

?.      The \.ae  ^  Appropriate fluxes to exclude air 

and rpiiove <;.'ád<v, 

3.     Agitation of the bath to »id coalescence of aitai 

ri obnìe- 

The upu.-tl  practice fur ff-ittnf. scrap La to first «r.^it a hetl of flux 

into whW» th<-   scrap if  chargea.      Tis» a u an ti t \ of setal charged ia controlled 

to allow rapid «iGitinff v.+   of co-tact •••ri th ?,lr.       On;:* H hetl oí' Dt»tal hns 

been fonr-ed.  furt5 -.»r and  ¿ïr-jduelly *ncrç-^»inp ou&r<t 1 ties of  -serai   can he add*"d, 

«naurlnr  «hat  er-oh h^tc"   Is.   tu< Hed  qui<-kiy ari--«   thr-   t*iuj.eratu"e of  tho beth 

is  not ..Towed   U> fall  below th? f^e-   Ing ; oint   :f   the alloy. 

The cher«cterÍ3tie.-> require  in a   '   ex fir«: 

1.      Mel tine , .oint   siir.i.tly ni«h»r C:in th.'t of the metal to Aid separation 

-.'.      Density lowex t.h&r that of the a..tal. 

3.      tow viscosity. 

Low surf a oí< tensión. 

'•>.      Rnlativ« ; y ioiv in  jost. 

These iNB^uiiNsiuer.t« are oet hy using flux essentially oonjisting of sodiu« 

floride, sonat^ae* with additions of potassiuti chloride to reduoa the meltjng 

,inli,t.   to which f,  fluoride  ia «cii<"d 

H-. 
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It W» originally bell.v.a that for a flu, to b. affiant it .houli 

«..ol»» .lumina, «m! for thi, re.scn flu». „„,, „„„tain«! ûrycllte_ 

S-aMnatior. o. soenì f,«.. „ ,,.£, s„KÍ,8t,d that ,oluUon Df IïM1M ^ not 

ooour, a,,, ,,rf,e* t.,1(li w_a tc „, ^ ^ ^^ ^^      ^^ 

I«..«*,««, of th. „ohanl,, of fl.Kl,r nooMnirf t),at „urface taniI^ M 

la f.ct th. B«„, liy ,„icl¡ „,„. .,, 1(lpâr>ttd ^ >#lrtMo aiu]tiniu^      Th9 

th. .1*,, v. the form of fa».,,  „Mc)l v9r„ rMj.on,lblf for ña 

high ,i,o„91,v of th. „.„  fl„Ml5;.       P!uxes e^,^ ,art(¡ ^ ^ 

1«.t a. .fictive .. the, eant4lnlne f!uorid„_   ttnu  aonf(T<w t(|it noiiition 

of alumina.  *r«s n.H a   »jmfic»r+-  »'i«^«        n~ «, *w-ui..c*r.t,  lftl,to>.      R^feVûr,   fluorides *r¿ Add«.1, for their 

bensfieUl effect in roduein«  smfaoe tw«ion. 

Tbo «Jor refinin, operation in  thp .elHn, of rau.iniu. 3craP i, th. 

*«p«.ti.„ of oxio*.  fcüt oth6r refininc or&raljon8  Kay bp ^^ to ^^ 

\ .r/antod .lomenti.      The or-tv NiMAnf. „^--v 
or.Ly «l„,nt, wr.-h can be   r. ,„ove<i b.v ai.pl, t.chnlo.u«. 

«•« >>#«1K. airi „J.nor .!.,,«„,»  ,urh .., ,(vMun, an.  oslc.i!m_ 

Kagr.oMu. can l„ r,»„4 by .Jio.irg tf> ,8lt   t0 OI111M_  but ^ 

»thB4 1. .lo. a„d r,eults Jn . loss sr âlB|li|liM ât w ¿ or 3 UMI thit of 

the -««-lu- r,«ov.,.      Two „athoj. ,r6 ,illPW>nj. „„^ ., ^ ^ „^ 

oonflnin. fWr.de,, b) Ciorin, g...      Ifc fla, „,,,.„„ , ^ ^^   ^^ 

,iUoo fl.,,rn. or al,»i„lu. fluo,1(if „, fluorl(J, contaloj„s „,,,_      ^ ^ 

«•Id- » the pur. .»,   „,. .!,«  „,u  ,o4l!1. ,nJ peUMluB ohlorii#i  to ^ a 

fluln no.       Th, rfflc».„y of th. f!»  L «,.„,„   50!t lB al,   „,„.     ,oi. mp; u_ 

«cording to th.. .„uatiür ...Kg .   ,AJÚP, .,   „#.; t  ?kl _   ,_./;;.d ^ üf A^ ^^ 

r.,u.l„d to ,.no,6 ,  Rg of Mgn..lm>  bllt  lB prMtice ,t .  5 Ks ,cul(, b>' 

.^ui,-.a.       Th„ rf«e,t.»,v of rsnr..val  f.lis off ., w, „agtietliB oontMt u 

reduced. 

Chlorine ga. i, „rj  .«„.^„t for „„„„,  „f ma<„„iull> ,lth rffloUmAi 

of n«*r 100K ,t Me,„slv,„ 00ntentñ ,bo,e lbout ^   uniRt ^ ^ ^ ^ ^ 

«1». «h.n th. »p.,1»    :,,,„, ls „.io- 0.1JE.     Th. „«„ „i 0.1=!,. contât, 

». .1.0 roane« to „r, ].. ,alui,5 by ,,lorine tr,:Rt„ect.       ^^ „...„.^^^ 

must b« taken in ti -  >m* r *n « - ^/>    u-,     « ti-     Är.ains of  chlorine  ^6 and of   th.   fume» „iti. 4 during the 
üni;'irií)Hti<u> process. 

Î i 
* 
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The other impurity which can be removed by metal]urgical treatment Is 

hydrogen gas, whioh ie  the cause of gas porosity in aluminium castings.      Hydrogen 

can be removed by degassing treatment uj-,ing chlorine or nitroger.  or a mixture of 

the two gases.      Organic coadunas auch as h< xachloretham.,  »hich liberate« 

chlorine on heating can al?o b- plowed into th*   »tit  tc  remove hydrogen. 

Allowing the »elt to  vthr-a under » *"3ux cover can reduce gao content if the 

furnace atmospher«.- doos no4,  contein *ater vapour or hydrogen,  but  this method is 

slow and more active degassir.y œethcis sr<--  normali.,'  used. 

The melting temperatura Oí' »osst commercial al'-iminium alloys  lie in the 

range 6^0 -  S60°C,   and  th* in« It   temperature f'.r casting ingot »ould  norarall.v 

be "in  the ran?*  6;<o  -  7^0°C.       During  the melting of  scrap tnd th* alloying of 

some elementa,   temperatures u,   ,o about 8S0°C are employed.       The milting point 

of fluxes based  on s-rtium chloride are arç.und 800eC v4 this  temperature must be 

exceeded t« provide a  heel .f aolten flu;.-  int., -«.hirr  lifjht.  «crap  is charged to 

permit rapid ¡si ting. 

For the production .->f hardener or master tVloyi,   sign ii*ioantlv higher 

tempérâturef   »ay h».   requ'^e-i.   in  sote«   re*«» up   to 1,000^ or  ev»,M  higher. 

Temperatures in the»f- h? rh raifcs ar<¡ difficult  to «e »deve in normal aluminium 

melting furnaces  and herder erg *hich rendre hí,7h  tf wperat-roa are usually made 

in special furnacfcs, 

6.      PROVI S1CJÍ OK  W:lLITltr  KOi   L/.EOhATC:-^  COÜT^üL 

The site er.d  tvpt' of tit   u;-er«*tion «ill   determine the extunt of the 

laboratory faciliti-.s «hici   have to he /rovldeó.       The »welter -hieb melts 

scrap for conversión int-  W.ct for« but   not of a spe-oific alloy i">.y operate 

without an.v  faciliti "5.       t'nrter  th. »*• eon -étions   t1.. re *-ov\.¡ he no control of 

composition and t> t   product   ».odd be «f lo*   value.       A  small   ohemi ?al  laboratory 

capable of carrying out   simple cherical   »lot test» for alio?  identification and 

analysis to determine the composition of the remelted ingot *ould appear to be 

the mirai»«» requirements. 

The introduction of the ooopaet type» of the direct reading spectrograph 

has enabled laboratories with a staff of 2 or 3 only to carry out Analysis for 

Identifiomtion of  «rap,   *ontrrl analysis  duiinf melting,   for  example ^ chmok 



- 1/ - 

magnesium content during magnesium removal treatment and to determine the final 

analysis of the melt.      The spectrograph requires accurately Analysed standard« 

for calibration, but these can now be purchased fro» a number of sources to cover 

moat alloy compositions. 

The sampling of screp. and melting down of saaples is often a laboratory 

function.      For this purpose,  the laboratory rehires faciliti fa for reliction 

of the sample te a suitable size,  drying of wet and oily »«terisls.  magntttinf 

to remove iron,  and melting équipant to earn/ out assays on  scrap  such as s*arf 

or dross metallics  to  determine yield and av.rag© composition.      The technique 

used fcr «eltint? scrap  i3 similar  to that used  in production,  but, usually the 

flux consumption is higher in leboretory assays and tN  yi0Jd under carefully 

controlled conditions can be 1  - 5£ higher than th ee achieved under production 

conditions. 

Laboratory facilities of the larger secondary alio;, producer« cover a 

much wider range of activities..       In addition to the direct reading spectrograph, 

the laboratory would include a wet chemicax section fcr provi sien oï calibrated 

standards and also check analysis as  require..!  by gov*r.-ment inspection 

organisations.      Otrer analysis may be rehired  for determination of orJ.de content, 

unusual impurity elementav   composition of fluxes,   fuels and  effluents. 

The metallurgical  section  controls th.;   qu^litv of th<   ingot in respect, of 

oxide oontent,  gas connect,  «rain sise and  oth«r spécial  requirements.       The 

offloial specification"  for some alloy* require  usF-chanacal tests tc be oarried 

out on test bars prod Joed from the ingot mrlt or from the remelted ingots «hen 

shaped oattings are to be mao>.       The in«?t maker must therefore satisfy  himself 

that the ingot which he  supplies rill neet  the  specified values.       This rehire« 

facilities for the resting of test bara,  and for  tensile testing.       In addition, 

a service to customers  may he provided vhjob «-aula include metallogrAphic 

examination of castings,   and non-destructive tests to  determine the cause of 

defect» and to suggest means of a\ -»iding these faults.      The prevision of melting 

furnaots similar to those in the customers*   foundries allows  the ingot maker to 

investigate melting techniques and also to make  castings in moulds or dies 

provided by the customer,   to establish jrooeduros for the production of difficult 

castings. 
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It is neetaaary to stress the importance of o irrtet sampling to ensure 

that th« sample analysed or examined representa the batch of materiel fro» vhieh 

it ii taken.      Methods of sampling of scrap are giver, in a reoently published 

booklet published by O.K.A.  (¿).      The  sampling of «elta and method of preparing 

the aotual analysis sample fro» the oast  «staple is described in a number of 

official specifications,  e.c.  those  issued by the B.S.I. (])  or A.S.T.*.  (8) 

7.      AUXILIARY EQiniHiSW 

the plant an«* equipment required in a secondary «titer has been partly 

described in discussing the treatment o* »cra^ and in type« of malting furnace. 

C.ie important  iter, not yet considered  is  the  equipment for ingot  casting. 

Ingot casting was on* of the last arduous tasks to be mechanised in most 

works.      The main reason for this  was  the slightly poorer appearance of ingot 

cast in mechanised units.      Customers attached so«',  importance  to  thf  surface 

-¡.esrance of   ingot,  although it Is  debatable whether'the inherent ouallty of the 

m«tal is related to a superficial  visual   inspection.      Th* use of aeohanioal 

-„sting conveyors has been retarded by the difficult design requirements 

•r-cessary to effect suitable castine rates, especially in countries where foundries 

demand saall ingots of 5 - 10 kg.   as compared with those» countries such as the 

U.S.A.  »here ingots ef 15 - 26 kg.   are acceptable. 

for saall   scale production,     simple cast Ivor, moulds,   xhich are air ocoled, 

*ould be suitable for hand cs'tlng.       When mechanised castine; is  employed,  water 

cooled moulds are required.      There are two basic types of casting conveyors, one 

with en endless belt"  with moulds either parali»! or at ri^ht  anglra to the 

conveyor axis,   or a horizontal «heel  casting mac/.Ine *hich takes  less room. 

Ingot moulds on the endless belt  conveyor are usually cooled by water spray, 

in the wheel casting «achine, wat*r  jacketed mould*  car. be  usad. 

It is now comaon practice to  stack ingots  into bundles  secured by steel 

wires or bandinf to facilitate handling.      The shape of ingot is sometimes 

designed to provide self locking,   tn-js making a firrer and  safer bundle. 

The introduction of the fork lift truck has increased the  degree of 
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ihaai*ation, «ml the us« of rotating head trucks with simple bins, or drop 

botto» bins, has reduoed «aterial handling considerably. 

Soae degree of instrumentation Is necessary in the simplest operation, 

for example for measurement of teœperftture. This is usually measured by a 

thermoelectric pyrometer, using a thermocouple oorreoted to the instmaent by 

compensating lead.      Chrorael-nluiael  thermocouples are aisost universally used. 

An unprotected hot junction can be used for <*hort inrersinn,  bat for continuous 

iwersion some for» of protection is required.      This car. v.e e cast iron sheath 

proteo ted by a refractory coating,  or a non-metallic sheath. 

Foundry tools  such as rakot,,   skitters,  hanc*  Indies,  art  rauaily 

constructed of mild steel, bu    aß molten alumir.iuB attacks steel fairly rapidly, 

so»e protection is necessary,  »no refractory costings are m plied.      It Is 

•esen*ial  to apply coitine;» careful Ly  to ensiir«?  «saïiï* factory ad^osion and to 

repair damaged coatings ia'ediatfly 

Launders for the conveyv'cc nf molten rilininlur ar« usually of mili steel 

construction with a r°frantorv lining.       When usin« »ater based  refractory 

coatings, or oenents arri Hnjng «aterials «hieh contain v?at«r,  it is important 

to dry the equipment thoroughly befort u«e.      Heating tri 100°C  Í3  not sufficient 

and it is necessary to heat to at le*»st dull rea heat to ¡nsyre that the 

'combined' wat*r is driven iff. 

It is preferable to keep scrap  dry when it h«.s b'jen processed reaiy for 

charging into the furnace.       In so»e countries  ••slita+rc con ri i •> ions »-ill pf-rmit 

outside storage,  but  in othors it rtay be j,refernbV  to provide covered storage 

space for prepared e crip and finished  ingot.       For a :-ivtìe  reme! t  operation r,-¡j y 

sufficient storage space- is required ror a fe*-    'ays ope"Pti-«n,  but  rhen ingots  to 

specific alloy compositions are to bt   produced,  such greater  storage area -ould 

be required to allo-.t stocks + o be maintained,   thus permitting blending of 

different types of scrap to produce the required composition. 
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6,      J¡m MOUIRfluaiW - ALLOY CCWOüI?10H.-= AN» IHGOT SHAFF3 

In foundry alloy* tt. most co»on .leeoni. .dd.d to alualniu. are 

silicon (5-12%)    n ordir to i^rov« oa.tin* proptrtle«.  oopr*r <0-tf) HiWi 

Iner«»*» hardie . and i«r^vo. macMninr proparti*..      Magnesia «M.*> 

i. added ,s a hardening ,,.tll»^ but h,,t tr-.t.*,* is rehired before 

ttl. benefm of **!«. —He ,  r:,^rtl- en b. .mi«...      Other .l«.«t. 

my be aided in «ii   untiti,-. ,-*»• -  .odi«.  tiW- -d be-on to refine 

.„„Jü1   tu-rn-ífr allo-"-  r.íve beim developed th. »etaUurgioal  etractu--.       .ip.clal purpose  *xio,- 

•   -^ • ««»„ ^«n»-*  or rit- other  addition.,   such n$ the "Lo-Ex" •. ' th élément« -j^t-^da tance rangea  oz  r *..... 

-n*  1^'r- n-    <"«• ill toon "ni  1e' oacr   of   :opper,   Bagne.iu* 
group for pistons »ntr. i¿T 'c" A]-.      "   nj 

-, .fM-urf  n,^pi   ,.x-a-.lion and  stable properties at r r»i nickel  «bore a 2'v*  C-JçIî jcter.t   ,   i,  e.rf -     A..a 

.oderotely fitted température em  tv- .oit rfa.ired caractérisées. 

^re U , -t^ai  t,nlen*y f,r -sto,.-  nnd *,,.*!..    -ich establish 

•n  ...   •.   f,)f  inrH "id»;«1  r«auirt*.'e.nt$. 
standard s< t cifiuaticn* t-  proroge ne-   allo^   t    5-^t mdl.ua . 

It  i» th.reforo of »,*. l.,orta»oc that p.fcli.r.ed standard, *houl3 r-Y. fairly 

*lde position 1Ì.H* consistant ,.ith th.   c> aracteris»-  cf an individual 

ailoj to accordât, t> <   l.rWt  ranr- of agination,  ao  that , reduction can 

b.  rational!^ and tn* »,*i— u« »ad. of «orap r.. ateríais.       So» 

.Poolfic.tior.3 rearad In   iii.lr.1  .uan^ti*. .re   incitable but price 

4  --,     #v     .M,,- hAviP* rin.er tolerances witzln *  specification, structure,   esf ecio. iy foi   t^loji.  nnving ,-. 

,,      ..      ,v.   .„. v,.r- o" t>..    dd:- M on«l c-sts »Meh are Incurred do not always ^Ilov. íc¿   ti     r^/Vv-r,   o.   . 

for  their prod;;c4lon. 

Selection or «n alloy for a   *iver. application should be based on th. 

c-.maio.--.tior of t>-.e  following factors   :- 

ie)    Engineering requirements s,ch as .«c anical strength,  ea.e of ..chining. 

resistance to corrosion. 

(b) The »thed of castin, which  if.lf it  a function of the component design 

and  the  sea!, of production envied.       S,n! ca.tin, for lo-  v^lu-r -cric 

and prototyp«,,  permanent .ould oa.Hn« ..inly for    ediu» vol*,,  hi*h 

strength production and pressure die ca.tir.« for »as, produced co.Ponerta. 

...      .   „.-.„,..*  m »»Hon <-•"  *••* proportion o"  sound (c) Casting prcpertii« form t:>  --KF"-'^-^  cri..a- »on «     P 

I        4-^  ,,...., •   torir,'";  cond'tions.       It  J5 
o«stinfÇ8 *hich  can i.e  ,rciue-i  ur,.^r  nn.«r.   ^ »c       .     •> 

iniffii 
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Mattia«» impractical te choose an alloy which meets other requirements, 

it tultabla fer making the casting under controlled conditions but develops 

faults in the foundry. 

Usually there is no idea]  alloy for any «ingle case and a compromis« 

solution must be accepted. 

The alloy nrnst generally u«ed for (cererai engineering applications is 

aluminium with 5-7^ ¡»ilicon «nd 3-4?l copper.      It combines moderate strength, 

good castine properties and for mony applications car¡ tolérât*  impurity 

levels widen alio* thr- use of  scrap.      Where bot:-:  high  strength and Ugh 

ductility are required,  alloys which te¡r.!  to heve poorer casting properties must 

b« used such as aluminium with 8-1CC-Í magnesium or aluminium rith % copper. 

For r«sistanoe to corrosion,  alloy» of aluminium/silicon or aluminium/magnésium 

with lo*  impurity levels are recommended. 

The number of ulloy:.  suitable for pressure diecasjting is  restricted to 

those with silicon contents of 8-<3#.      Patterns of solldifioation which are 

characteristic of wore complex alloys or those which are not EO neer to eutectic 

compositions prevent thf use of rigid moulds.      The wider the temperature range 

during *hich   solidification occurs,  the more liioiy is  hot  cracking or nomi otrcr 

fault tc  develop,   «»socially *> en the casting has sections, of varying trickness. 

Foundry alloy.î are delivered to  the customer in several  ingot sites. 

From    the producer? point of view,  tre larger tre ingot size,   the lo^er -ill be 

th« production cos: because both ingot easting and bundling can h-: more 

readily mechanised and the actual rate of  castine,  an important factor In 

dmterairing fornaci capacity,   can be increased.      The foundry,  on V e other 

hand,  reaelts ingots either m a bulk melter or in arrall crucible or holding 

fumacej. next tc  t-.« casting  station.      Ingot size is  not so critical if bul* 

ramelting facilities ar«. available, but for small furnaces large ingots are 

liable to cause damage to wall linings,  so small ingot", (about 5 to 10 kilos) 

ar« preferred. 

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

*alletií¡ed bundles to be developed.      Bundles of 5C0 or 1,000 kilos are most 

common n\A s'-ould be made suitable for handling by fork lift trucks.      If 

melting is  carried out.   posair-Ly at «  subsidiary plant  or at a distant site 
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^   in ord,r to corion»« the »crap *> la*ot 

*~. í«üJtY aera» «• t0 b€ "OT0d' .   ^i fh4r* *** ,C^ nl _„, nni it .or. convenient and 

for« for ~M of h.«41i"€.  •"!'••" *lU '^ ltmblt 

<        if in,ets a-. ^11- '" *"*» °r lT' b(f"leS ' 

'*'«,""te!1*      " .. „.,,...*•..«. fer •-•.i.f«— 

to 900 kilos aac.      **-€3e 

law foundri.. sM 

-f «dt er- «t*l  rvrr over fairly ion* 
,, vir~iw for tiei.«^  of »citer, 

their main s*,l- g I>t€. of 

4,      ifr  Ki-i:i«r   1" î" t   trail**'    <--M   • 
diatances -  th* crficul    ae ..a.    .    •• Blnlau» ^antity 

*r v>,   Gustisi*; 1* for * deliwry ha» t-> be Justi ^jucer 

,-•      f ..«-.ti.- faciliti^.      H s*¥ts tf'   *U°-   F 

and the available oi     -   •- ^ transferrin« 

tht cost oí  iTiru r#quir'*-«t8 
_   t ^UP Hoover,  f :m*ce«.  M.y h    ^rt    -   Í 

«oiter. .etai  t- a Udir. fuU 

«      ter„tc^tdiffic.atd.uv«-yii^--»no'hl 

ror Wtor. s       ». tinf adirant^, 

capacity, thus i—ai- f«lti«r — 

accrue to tbr  eustcaer. 

r.«^ raterial» «ainly aerar ftBÖ 

-i      ^-,^.ií*eT"s use as rar MM"."»*
0 

fh* aluminium alla    r,M,.Cf.i « 
-4- i». cr miPíly end 4»»»wi. «-.rm-tüd t-> thr economic la» c*   "u^   J 

Tn time» of a  sere*   sr.crt^e tn. xr+r.e   ... .- 
in tx»e» ci . Up,.   j/.pot», 

durinis P«rioi* of ahun .,.-• ic#< 

^t,..r h.   ^rc..-ia b;   U5ir.f virgin «ta. 
A .horf,« -n e t..        ^fici.nt 

í-„»-    tersi        al'*«'--    piOV     «' 

that puttin* a «illn- «n   ... - •- •                                               ,ttrft-t.d <*ro. area» 
•i   voo rte-nati'/el;.. scrmc   can r.e attra.t 

.- ^ «»tai   1S available. »kW'm' 
virgin »eta.  is                                                                                -.-„ita  'n th-   p«-^nt 

,•  i, »or« f-1    avaiU-le Krt ^ fr«Ti«-tV   •- 
*«• U 1S B° ,    M   n,,   .reirnt  ,. t, different aarK.t  cr.teHe. 

.  >    +*n-   . -^u»  •!-• to  addition*.!   .rei«.»t   - 
of  substantia,   , -•«* factors,   fr« 

v, usuali" it  U  * co.Mn»ti-r, oí  both of   -   -• 
In either esse,  ai--- ,4ïua11 

là.    «,»«t ie a f^rtr.  •oric*+- prie.-. 
results »'iat Jt «^ustr    are very 

«.^^ •».» reaelt factor of tr.    »*u** 
Condition» r,.  t... ^__^      virgir pro^jction u 

*  «VA«  t^jí   in the  virgin  alusi».-'-•     •  * - _«.„^i  of différant fro»  —f-»« , .,,ei to . ress"res oi 

btvi#d on lonff ter* pUnnln? -r..  ~a  - 
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^    w    *«  ».« ««tirrial    is availnbl* in abundance 
.apply »fid (teui     Bauxite, the b*»ic raw aaterial, 

and th. cost en be *«.«, ,n l^-tlc.      **-*«« eo.ta to ,ark*t areas, 

cost» of .1-trini* .„ l.>o:r.  toother *ith ** servicing of th. carita! 

•  ^ «rMn *i,^ir*«i«        If •*«   continuing 
inve§t««Tit »il1   detentir.'    -r.    "'-   •- 

tr.,ld for ,Mr«... <»   'l»nt -.r.U .«  „.*-d at »,  » * *  *« »•. » 

r.»«-bl. »tU.t. of ,-ic. ». b. d*«!».* fcr . .U6.U...H «l- -—. 

• . v. •   • w.r-, in'Wne« th* prie« is turgor* th«  »al«« ?be triable factor * ni'* oar  ^«^.' in, in nee *r    » 

«».tri...     *" »«•« • '•" '" '"*" *iJ'lni"' * a*t"Kl,Dt °" *' 

nmll a»«"»1 °" • "-rU 'i!" b*'1*- 

lUna^t .* rl-mnr r.culr.1 in the r-ltin« industry are.  huevar, 

»   »orlili .rW cannot be calculated or projected for 
»try different.      Th- r%* isteria Is t-rv.e ^* 

. ,,.~4>hi»«  ir   thf  c.csUrifr of products. ,    , j   •,•>«-   /i^oiit«<%   t»o  »•» 'C-r*  variavi**!»   ir.   vu» Ion« periods and t\*s  o* 0*T'«3 
-  «•„  „nr/>'>t  tn^ sr-ftxifnu»  .iu»nt4 tif-8 i.     „   ^^tr. 1 ••or   «er*'   sr  a?  t<?  afcr*   i>  w A fair price *"jst -je   >r; *re-i    or    cr , 

available ani maintain ir  mentiva ! or  it        1. <•-*-» 
,,     *      A •«,-.nnrt        Tbt  price for -iVloy 

Old  .erar  can he very costly tc collect *nd transport. F 

„    >       nr    h«   „fflM.r.tly atractivo to be cooptiti», with other 
lneots  should,   ho*ev«.r,   hi   sul! i   .   ri.iy 

,     1ir    r'..-tí-s        Althourf» in«ot 
MUTUI,  .«oh a. o«t  iro«,   .1« •«*,   inor-.»n,lyf  ,.-..U   .. 

•  H    relet-d  t, •*- t,iVi.i«o prciucer :,rira r.f virgin aluminio, 
price, cannot b«j relate  to ^ 

>,      • ,   n^f,.r   it*   croasr.t.<.   at   #   t,   ?<$ ^iC~ 
the induatrv has n«v.rth*l*9. > ten ^le U  off*r  it. oro. 

„.   v Hn„ th.. rsrr  p.ricis of net*l  shortag' . 
•hi« price over th- Ion,  tor*  -^ert   iW th    r*.     í 

Because of  th,  interditene het..e, s,raT   ard v;r,in .lu.i,i-- t^ere 

H.. been a t.^.^ for   ^  ,lr„.. .l^nlu-    rro-..W. «  .itnr ^loir.t. 

i il«-, •5r,f».i^*r" Th»   marketing .     ,       .   *  ^•,--'     rit^ of +he foundry alloy indurir.-. in or control auo.taoUsi.   .rats oi 
....   ^f^cult   'ithnut cofisi-ierir^ th«. prie* 

of virgin alu.ir.iu. «Uo>»  is wine mure daf.   cui- 

level of our  industry.       Aiu.in-.ua rred-.-eo i . . 

w •  »n^ t.«. tre-efor- not h*v,   indepewiant prlro policies. 
cosiate    in th*   market and can tr.e*eioi . 

.    , - •••.. .r^. offered  to th«   c^ns-jci^r by 
Tri. as«u.e. that rroduct« of acetati-   -,„t;   ar. offer 

t  Kishad a-d  i"  no-    rîdaly accept^  that «ost aX«inxu. 
branches.       I+  ha. b«ar. ^ tab,i shed a.. 

.mr   rAve a«u«l propertief te alloy- -Uh thf  s**e 
foundry alloys produced fror  3cr*p  rave etJ«, p    i 

coaposition produced fron- ne*, metáis. 

•"_: r^¥^f^'^i::^^ 



In area, »here insufficient .crap is generate to attain a welting 

.mit to produce alloys to «pacification an industrial operation can be 

developed threu* a number of stag,.      First,  scrap sorting for despatch to 

the nearest exiting suiting unit.      Second,   set u, a ver;/ si-pl« ""i»« 

furnace to reduce th, bulk of th,   scrap and th. resulti,« re*  ingots  can be 

sent over a longer distance  to a larger »altar .here to.«? can be upgraded 

by being incorporated in .cata of specification alloy,.    Th.« capacity of this 

t,T* o^ operation ahoul i he of the order of I.COC tons per ann«.      Thr next 

»tas. •id be an operation with a .ini.,« throu^rwt of  5,006 tens per annua, 

.hare in addition to the furies basic  »*arf dryin« équipant,  . .«.11 

,„„,,:,,!  Arilin- muid he   introduced.       A basic laboratory baling press and acta« mccharact.t htr.ruir,    - --* 

wU be needed for analytic«! work but added costs can b- recovered through 

the Hgher valu, of tie end product as « result 0f upgrading.       To justify 

.in-line'  proccio* and a full technical   service »o^for quality control, 

^«rational  i.-roveaent and cuatoaw  service,   it -ould'b* necead   tc  allor 

rlr a .ini«.  10,000 ton, per anna..      The capital requirf*entS for acting up 

these various  »ta«e. can var, from abet £20 per ten of annual  installed 

capacity uP  to £1'0 p«r ton,   depending mainly on th, «is* of outrut and quality 

of product planned. 

At 1,000 tons per year th. besic requirement, include a «imple building, 

* sail furnace and chimney, in,ot moulds, «id fuel aupply faciliti«. This 

operation would undoubt,<Jly be labour intensive.       At the other end of the 

_< + .    M« nn#.»  -recessin.-    mechanical  bundling - both «•cele, £100 rer ton penrits      in-line    r.r.ce»sn..„ 

crane, and fork trucks - « W1.W of furnace» for different  tvp«, of .ateri.l, 

,„c comprehensive latorator, Molliti., to mi.tai. th» hi*.« „.lit, «nd 

sorvice for sophisticated customers. 

On« «ay or providing «ore advanced faciliti.« .here onl, U.l'«4 

po.siMlMe. exi.,».  is t, design an ope-ation to ce-er for ot'.er non-f.rrous 

„fi.  such as copper,   sir.c,   lead.       Mar.v of th,   tecbr.io.ues for sorting are th. 

.« and .outfit for processing eu ...il.Y -« ^^ « *" •rt«1» "et"S- 

For ««pio, baler, and „crp.nical han nine .i'!»«' «re co.mor.,   swarf driers 
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«an be Mt for the arterial currently available. Furnaces and their operation 

are somewhat more limited in flexibility due to th* different melting points of 

the metals and the risks of contamination by consecutivi; melts. 

1C. 3Ü1ÍMART 

This review of the aluminium scrap smelting industry has dealt with 

the problems of raw material supply, its sources and its makeup.  Methods of 

preparation have been described to sk:,r  ho*/ scrap can be upgraded for inclusion 

in alloys *ith higher values trian remnlt grades of aluminium and vhich provide 

uniform charges for furnaces to achieve maximum productivit".  The various 

furnaces in current use have been sho-n and the metallurgical aspects of 

melting and alloying described. 

Recommendations have been ¡nade for the. distrisi ti on of scrap depending on 

the volume of arising» and the er» le of operation- r; La-¡ned.  Although 

quantities mentioned are in respect of aluminium scrar 'it is suggested that 

some facilities can be designed for treating other non-ferrous metals so that 

more advanced equipment can bo justified wher* thr uri sings of aluminium alone 

are insufficient.  Similarly, part preparation of aera in a number of areas 

followed by transportation to cm- smelting unit ma;, be dstireble in less 

industrialised countries and if there: is only n  small market for foundry alloys, 

rough remelt ingot <i.r-.\  be the meet suitable producto to sell to other countries 

for incorporating into a variety of higher value ingot*.  Por quantities of less 

than 500 tons per annum., direct sale to the best maW-pt sr.culd be encouraged. 

The si2e and scope of the industry in developing countries will fror in 

line with general industriai development but will br; particularly dependent on 

the usage and manufacture of such articles as consumer durable goods, aluminium 

components in modern buildings and aluminium based electrical transmission 

equipment.  The increase in scrap ger.uration win b* gradual and wili limit 

the sise of the s "-rap smelting industry. 

As foundries are estâtli shed to meet the demands for aluminium alloy 

oastings the output of smelters rill change from simple remelt ingots for 

subsequent processing and alloying in the early stages to alloy ingots made to 
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standard .peolf icatlons «quiring olo.a control and «ploying »st up to date 

teehniquee. 

The number and ai« of individual T-Untt will depend on the geographical 

distribution of industrial cor.o«,tratioM!    eaaller and mora numerous operation» 

111 be desirable if stance-» bct~.n centres a-e gr..at a. few large factorie. 

will be more viable if they ars close  to  rr.ch othor. 

The fumaos  «tarlai handli-w and rroo«*ing equipment, production 

*    i   * «V> J.r-^r« c-.',,i  enticed in this pa*« have all been developed technique.4* e nu  lnr>..,.a-•>*,>  <- ••* " - 

in  Surope and the U.S.A.  to ,.,eet operating and correal requirements in the.. 

areas.      For ne* plsnt* in countries ^. ti-.,   «ould be entirely ne. ventura,, 

local conditions  acy pre,«* o;.Portu»itiei. and probi«, which could ,.11 lead 

to «edification* ax-d l^ro.^t. in .xi,t.in, Pr*otic*r..       Circumstance s are 

continually chancing a« - the t„.z of  ,crap miUU,.      It i* therefore 

important thee any installation should he capable of adaptation to  .,1i the 

widest ranee of demand »t.ich «w»y b.   wxde. 
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