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COPPER, AND COPPER, BASE ATLOYS I PART II

Aluminium Bronze

Aiurninium brottzc allo-v-" consist clf t'uvo basic

tlipres, those, rvhicii can be ireat-treated, anC those ,

whrch catrnot be af iected by heat t reatment '

Alurninium itronzes are defined as copper base

alloys containing (5 - i 5) percetrt alunlinutn, up to

10 percent iron, with or rvii iroui manganese or

nickel  and wi ih less i i l . tn 0.5 percent s i l icon'

Soiid solubil ity oi-alurniniuin in coppci c>trsts Llp to

about 74 percent at t lte soiidus, wrtir solubii ity

increasing to 94 perc€nt at  5650C' Aiurnrniuln

bronzes havc atr e.xtrenel.v narror'v freezing range'

Gas Absorpt ion

'i-ire 
great, cl:rnger i5 fi-1rrr it-vdrogen ei'olved tiorr

t i ie  r l i ssoc ia t ion  o{ "wat t : r  vapour '  There  is  a

prr.)pr'eSSive recilttrt iott in both i iquid and solid

sriubiiifv of h-vclrogcn rvrth an incrcase in aiuminiunr

(:iriitt,rirt. Al aoout I oel'cent aiurnitriutn the scrlubili-'1'

is  aboui  one -  hal l 'of  th.at  lor  coppcr.  Sulphur

i. i isr:icie is a[sol hct] by ;rl '-rqrinir-im irronze tg {orm

iix i cie anrl alu I n in i lir1 s u iphi cie'nyhiclt c,mptlt1t1 tis..,

re l r r r i r rs in the nrr : ta l  or  in the s i i rg.  i r4ucl i  o i the

!r . i : : '  1- i i l ' : l i rr i l t<Ji le : :s cl l l l - f  igr lgci l  clrrr ing fhe ct l t l i i l t t t

i i ' icLlf  ,1S 11 fc:rLi l lol ' ! 'c i ici i l ig t" iLi t  o-\ icie s.

l l '1  u .* ;  i r l  g ' [ ' rcnt t t t  e l  r t

: ' : . ;r) . '  i ' iLj i l - l , ; i l i !  i ' i l i r  t :  i i  str0l l l jai  i i l l l t t t t ,r '  l i l r  oylgci i

i i r : t i r  l l l , ; i l i l r i i i i t t : t i r i i  ' ; r l  i i  i s  t i l i  t l t ' a c i ; c i i l  i t - r  ap l i l -V

i i ( r , r . : i  i i i  i , . i i l i  c : ' i .  i i iL ix , :s  t ' :a l la i i i c  o  1 '  l i  so  !  r 'c l l i  ac t  i tx

1r . :  . . ' i ' r l l i i r ' "c r i , : l i i i  l l lu : ,C :11 'c  l lasec l  o t r  t l i i r t i idc : ; '

i ' . , r :  , : 11 ; . , , , j ' i l 1  , , ,  l i , ,  i i i i t i i v cc i  t t l  l ' c l t r ; t i l l  f o i  i ong

, r , - : ' ' . , r - ; : )  r , i l  11! ' .1  i i l r ) l l c l l  sur l ; tcc .  i f - i t  c i t lc .c^  i i - tc  i ro t t .

' , ' ,  : : r r '  .  . :  : '  r . . ! r l l s ' r1r rQ: l {  t ' l 'a iu tn i t t iu t l  } l 'o l iz { j .  1 l l i l \ '

, - , i i . ' ,  u,t ;" i- , ,- ; l j  l . t ,  i i --ni:  I iart l  si- lol : .  in t i lc c' t : l t i t l t ts '

i  l i i , , L r l r  i l e i l  bc  i i s c i ' l r 1 l 1 '  e i pp l i c c l  i o  i i i t i n i i t t i L t i t r

l . : i i ; l i i c , r  i i l i  r , . : t t t i , in i i lg  ' * ' i t i r  both  i l r \ r [ { . ] t ' l  l i l l t l

; , ' . ,  i i ' '  r . : ' f  i - i .  i '1 i i ' rs1, . l t r ' t - i i :  io  i i t l i  rccc l tn lnet idc i l  as  a

, , ' fO: . , i r l : , t r l i  tu i t i  i i  l i i i t i ,  i c ld  t , l  i l te  sc i lar t t l tOt r  o i -

;- i i i  r  ;rplt i  t i i -s. .",  i  l  i I i i l  i  gI r t  :  i :cl i i i :c: i  l f i  e sr l  l  gbi l  i t l "  o1'

: , . \  . - i : ' r )gc t i  i i l c l r :  is  ; l  r isk  ' i i raL rcs ic lua i  p f iosp i t t rLL 's

;; . .  11i1,1igpiI ir ic:r rvi I I  iot","- ' i  l i t ," :  cl i -r i : t i1i f-  auci resistaucc

t1 l i r :1 lar :1  l l t i c l  t l t  ' . i t i l i iL i t ' '1  q i r ' 'e  i - tsc  to  i ro t  shots '

r i i i ; : r ; r t  . i ' ; r l rp lo l ic t l  1or  t 'c i l i i - rva l  o f  oxygc l l  n" tay

ac' i  : i i : r : . :1. ' l t ,  cn the ni i- : i :hanie ir i  prol lcrt ics.
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Manganese and boroti are useftl l  acidit ions, ciespite

iireir inabii ity *ro reciucc alumiuiurn oxide, thel' '

increa:;e ti ie f luii l i ty r 'f i i ie rnelt, t l terebv assistinq

the oxiic to separatc oui ancl floa't itl tlie surtiice'

Degassing of  Aluminium l l ronz-e

lo avoid, r-isk of gas l lol-osity in iarge castinss, a

very low level of ciissolveti gas l l lust be stipulatcd'

Either l i trogen cr carbon ciioxidc catr br, trscd tirr

degassing. Llut t i lere is a pc,ssibii i t,v ol ' i trtci-acttoti

b e t w e e n  n i t r o g e n  a n d  a l u n ' l i u t u t n  a i  h ; g l i

te l t iperatures.  Thc usc o1'cai" l rntr .  d io" ic le dous l lo i

carq/  t i r is  r isk : i r i t1 plr- ingl l lg a c i l r l - ) i i l i  d ioxide

gerlerating briquette prtividt;s i i  l isi l lul lr i lcuaf iye '

Pour ing  lempera i .u rL :s  fo r  a lu t r i i i t i u ; l ' i : i i l t r ;ue

casturgs l ie tv i t l i i l i  a rangc i  l -5r- l ' 'C -  i  25Or'C. l1 ' the

fouuciry pre i'ers io rtrake its or,vtl ailo.v, ii is iidyisable

to  s ta r t  w i t i i  pu Ic i rascc l  harc ic r i c r  c t i i i t z ' i t t i r lg

r-ip r ;iii:; i ut iitel v ? 0 itei"cer rt a iutri i n i ulli ait ii 3 ll lrcrc';l l 1

lbri:c,i:;. Nici:cl rvli; i t t i t-:cr1.'- 'd : ' i i t l i t l t i  lr '-- irt i ' . iei i l t '

t i rc i i ;n l t  o1' ,5 i j  -  5t)  l i ic i : i l  colrpe l 's i l i . r ls .  l t1:r t i ! t i i t l . rsu

i r  usu i i l11, i t t i l i c i i  Ip  th , - -  t , r i ' : r i  r . r i - l - r . r t . , i t , -L I l . : ;1 i : i l ' i i . :sL

I t tas tc t -  : i l  iuv  o  i '  30 i r t : i  i  c l i t  ;1 ,  i l i l i -  : i i  iu . r  j ' - ' ' i i i  l '  :  : ! "

l \ ' langa!1csc -  t iu t t t i : r . i . ! i i l  -  ] ! ru t t rcs

' l  
i t u s i :  ; , 1 :  r  : ) ' : ,  u t ; l , l  l i  i l  l  . ' i l i t l ; l i , - l l 1 - l : t - '  : : r l { - i , 1  i , . :  ; , , ' ' i i ' i l t

I r S  l t 1 i . t 1 ( . \ t '  , i i i i t . , . i r i g  C i C t t r c t t i s  i ' , ' i i i r  : ; i l i ; . i i i t - : t - i l L i ' . i i l i i ' r i l : ,

of  i ro t t .  t t icxe l  : t i i t l  i i l  : ;o1 l1u u l lscs t i r l  \ r 'h i ic  r i lL '

l t i1C. . , , iS  CSSCtt l i t i i , r ' r l r  i l i i t t i i i : i i r . t t l t  i : l . . l ' i ;Zc  r . i ) r l l i , i11 l i iL

( 7  0  -  8 . 5 ) l e r r , c i t l  i t i t t r l t i t i i t t i : l -  l i l c  a t i i l i l i u n  i l l  U '

:  J  ( )  i  nc t ' t c l l l  : ) i . i l l t l l l l l r ' : r :  : - ' l l r ' ' " J : ,  i t  r r i  l l  t " r t ( ' r r i l l ' \

1 -g i '1 -11- . r 'cc l  f ic r t j t  thc  c t - - i ive : t l  i i l i t l t i  ; i i i ' r  r ' : i  i l t l th  i l l

, :cln pos i l  i  t l t r  l lc i  nt ci : i l  - i  t ' i i  c : l  !  pl"<' i : l t ' i  I  i :  i  " l ' i l  r : : 'u

, i l  I  o-vs l tai  r :  l i .u cx c*i  lcl" l l  cl l l  t  i , - i  l r  at ici l  i i  l "  s":t- ' :  i  i  i i  i  i

ar ici  ciucl i l i t l '  t ,5 '* 'cl l  rs toocl lburr i l ing l l t tr i  r i ' : i i i i t r i r

c i r a re l t c r i s l i c s .

' l - i t c  
l r i  I oy  sp l  i t l r  l l c s  i  ) \  e r  t l t ' - l  : - l i l l  l r  t ' 1 ' t  i ) J i  ) '  - ' )S (  ) " ( '

Mangar iese -  a l i i ln in iurn  -  i i : - t l i tzc"*  . " " ' l l i  t i l ' ig i t ta l l "

<lcvelopeci for marinc propel len.. r. ) t li,-' i ' lrlll 'r I i '.;III lo lls
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include cylinders, cylinder heads, pump housings

and valve castings.

I{igh Strcngth Ycllow Brasses
(Mangancsc Bronzc)

Manganese bronzes are essentially copper - zinc

alloys rvith varying amounts of alloying eiemettts

such as manganese, iron and aluminium' As these

alloys contain about 55 percent copper and 35

percent zinc, they are not bronzes but brasses'

They are among the strongest copper base alloys'

and have excellent corrosion resistant properties'

They are relatively easy to cast'but have high

shrinkage characteristics, Careful consideration

should be given for gating and risering'

The high strength yellow brasses may be'divided

into two grouPs.

a. Medium Tensile Strength

Allovs containing zitrc (35 - 40) percent '  lbtal

aluminium, Inanganese, ferrous not over 4 percent

and the balance copper.

b. I I igh 
' l 'cnsi lc Strcngth

Tinc (20- 30) pcrcent. Total alunrinium, manganese,

ferrous (10 - 15) percent and the balance copper',

I Iowever, small quarrtities of phosphor copper lnay

be acldecl witlr the objective of in6easing the fllidity

and the separation of aluminium oxide fiom the

rnclt .

Melt ing'Practice

Although the manganese bronzes are not as

susceptible to gas piakup while rnelting as the other

copper alloys, it is recommended that they rnay be

melted under slightly oxidizing atrnosphere: No

cleoxidation is required for the,manganese b-ronze'

Zinc vaporizes at (9i00 - 9,150 C) and fgrms'zirlC

oxide in ,the 'almosplrcre' dn qfftpient' flux 'oo!€r "

slrppr€sse s thi g vaporization : 4tsQpialed wilh alloys'' .

c o ntainin g ap'pregiablg, zinc. p-Q ntFnt : aRd', hav1ng'',

meltiqg,,points, abQve. 9, 1.59C,.'There is,alsq !hq,"
p rob lqm,.o:f- re striqt i n g, tlre fo.rmalipn'o f the o-xide' ;

of alumiqiwn a$d.assisting,in the re{aoval'Qf{he ,

s amp,,This' dual func,tion :ls.provided,by, the 1fl uX€$ .

containing ftuoride salts' :

Manganese bronzes sirould be melted rapidly and

brought to the temperature where zinc begins to

flare. In low tensile manganese bronze ihis will be

around 10100C while for high tensile alloys it will

be closer to 10660C. Superheating should be

avoided as this is accompanied withhigh zinc losses

which change the composition ofthe alloy and alter

i t s  phys ica l  p roper t ies .  The  idea l  pour ing

temperature for these alloys is just below the point

where zinc is flaring. Due to the aluminium oxide

skin on these alloys, pouring should be done with

little turbulence. The metal should be poured to

the mould cavity slowly and quietly.

Ilard Spots :

Alloys of high tensile brass are liable to defects

known as,hard spots. These'oecur mostly on cope

surfaces and revealed during rnachine operations'

Flard'spots damage cutting tools, cause drag'marks '

and appears as blemishes on'polished and plated '

surfaces. That is mainly iron - silicon compounds'

Boron also may be a constituent. Fluxes and

refractoriss,are:sources of silicon and boron silicon ,

may also corne from'sand adhering to scrap

returned frorn the foundry. i :

Iron is art essential constituent of these alloys, about

1.0 percent of it being necessary to exert the

requisite grain refinemertt. When silicon is present

it reduces the solubility of the iron in the rnolten

alloy..'fhe residual siiicon content of 0'04 percent i
is sufficient to initiate this action. once hard spots

have forrned nQ means :?ro known for their

affective removal, fhe mangancse,bronzes loose

strength rapidly at elevated temperatures and are

not recommgnded for use w.here operating

temp,eratures are,abovg 2040C.: .,, j . j

Leadcd  Red  ,Rrass  and '  Lcadcd  Scmi  Rcd

R r a s s e s

The leatled red,brasses, are dqfined as c,opper bSse

alloys cotttaining (2-8) percent zinc and t,qsq,than,,
6 percent tin and over 0.5 percent lead' Leaded

, semi recl brasses contain (8-17.),p.qrcg.nt:?1TiJ,All,,

' than 6 percent tin and over 0.5 percent lead'

Zinc is soluble'in cqpperriq'al1'proportionQ,al,rd xhe , ,

copper: zinc alloys arp $here,fore.a]l so li d,sol'ution$',,

This group of,alloys{ypifigd'by,'tbq,we]I known &5 ,,'
- 5-,5.'5,.n,It,.has,been inuse for many yearEl Qqq' ,

j
3
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of the most important roies piayecl by tire lead is
that of imparting free tnachining qualities to the
a i loys .  l , ead  a lso  tends  to  g ive  a  p i r ys ica l
impregnation at higher percentages. hlonnaliy, lead
content of (6 - 6.7 5) percent helps to reduce leaks.
Unlike the yeilor.v brasses, leaded red and leaded
serni red brasses possess a rather a wide range of
solidification.

N{elt ing Practice

ht general best results are obtained when these
a l loys  a re  me l ted  unc le r  s l i gh t l y  ox id i z ing
atmosphere. F luxcs at'e uot parttcularly necessary,
especialiy rviren good clean tnaterials are used.
For rnetals melted in crucibles glass used rvith or
r,vrthout borax, tnakes a good cover. The borax
content can control tlie consisteucv of the flux.

IJrass alloys suffer little from porosity def-ects due
to dissolved hydrogen. l 'his is because of the
pressure of the zinc vapour. lt is a comlnon practice

tcl introduce a smallpercentage of phosphorus for
deoxidizing purposes, adding only enough to ensure.
complete deoxidization of the metal and leaving a
trace of phosphorus in the flnal alloy. Phospiroms
usual ly  is  in t roduced as 15 percent  phosphor

copper. It is customary to add about 28 qrams of
15 percent phosphor copper per 45 kilogram of
metal to pcrlbnn this {urrction.

This is equivalent to approximatelr,  0.0i l  percent

of phosphoms. As phosphorus is increased, the
rletal becornes more fluid and excess phosphoms
may increase the lluiditv to such an extent that the
metal will penetrate ttre moulci walls and cores.
High phosphorus also has a tendency to make dirt
castings. A pouring temperature u'ithin the range
of (1066" - 12320C) is generally satisfactory for
the ma.jority of castings. Metal should not he heated
to rnore than (480 - 660C) higher than the desired
temperature. 

'fhe casting from 85 - 5- 5- 5 are
commonly used for the hydrostat ic pressure
applications.

Leaded Yellow Brass

The leaded yel low brass has been defined as
copper base alloys which contain over 17 percent
zinc,less than 6 percent tin, under 2 percent total
aluminium, manganese, nickei, iron or silicon and
rnore than 0.5 percent lead. The yellow and leaded

yellow brasses are used prirnari ly rvhere i t  is
characteristic yellorv colour is desired or rvhere a
low cost al loy can be used.

Melt ing Pnactice

Eventhough the /e i lou,  brasses are not  so
susceptible to gas pick up it is recommended that
rnelting be carried out under a slight oxidizing
atmosphere. Due to the high zinc content of the
yellorv brasses fluxes are useftil as a protective
covering during melting due to the large amourtt of
zinc present in tire vellow brasses. Lrttle or no
deoxidization is required. Ilowet,er. to in-rprove the
fluidity oithese alloys alurninium or phosphorus is
added. Phosphorus is used where the sections are
thin and castings are required to be pressure t ight.
Aluminium is used when tliere is no t)ressure
requirement and a stnooth erppearallce is required.
fhe suggested antount of alurninium is 85 qrams
per 45 kilogram. But quantities below or in excess
may effect ihe surface of the casting adversely.
'i-he arnount of phosphoms t"cl be r.tsed is 280 grams
per 4 kilogram ot' 15 percent phosphor copper,
excessive amounts lnav cause inetal penetratiotr
to thc mould and core surfaces.

As  copper  dec rease  and  z inc  i t r c reases  the
strength is raised an ductility lorvercd. C-astings of
these  a l ioys  become more  d i l ' f i cu l t  as  z inc
increases. Lead promotes macli inabi i i tv. ' I-hese
alloys are used in the plumbing industry and lbr
omamentai purposes, srnall ge'ars, ntachine parls
and simrJar castings" In general cotrosion resistance
o1'these alloys is not :ts good as that of red and
semi red brass, but in contact r,vith gasoline and
fuel oils their resistance is rnuch sreater.

Nlelting Furnaces for Copper Base Allo"vs

The function of the mehing furnace is to supply
moiten metal satisfactorily in quality and at suitable
temperature, at the lowest possible cost. In a
copper base alloy melting foundry wide rage of
alloys are produced and it is impossible to use one
type of furnace to handle in all situations. The size
and type of the furnace depends upon the volume
of production, size of the casting to be made and
the characteristic of the alloy. Regardless of type,
the capacity of the furnace employed should have
a direct relationship to the size of the casting to be
made, or more specifically the number of moulds

0
0
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' to be poured frorn the lurnace heat.

Induct ion Furnaccs

' l ' h e  
i n d u c t i o n  f u r n a c e  h a s  b e c o m e  a l m o s t

universally accepted and is one of the best means

ol'rnelting brass and bronze. 
'fire 

types of fumerces

availablc arc core or channel type, and core less

or cnrcible furnace.

Channc l ' t ypc  Furnaccs

In large foundries whicli has a regular production

this type o1' furnace perhaps is the most widely

used in industr ia l ized countr ies.  I ts low cost,

shnplicity of operation aud ability to turn good rnetal

a t  h igh  produc t ion  ra te  a re  bes t  su i ted  fo r

continuous and long production operations' These

lurnaces are available tiorn several kilograms

capacity to 10 - 1 5 tons of operation per melt.

Corc lcss  Induc t ion  Furnaccs

'[ 'hese 
firrnaces are well suited for batch melting

rvhen different alloys are to be ntn on intermittent

schedules. These fitrnaces etre designed r,vith line

{icquency, medittm liequency arrd high frequcncy

operations. The operatiott is with a primary coil

b a c k e d  l v i t h  a  r n a g n e t i c  f l u x  c r e a t e d  b y  u

secondary  co i l .  When the  e lec t r i ca l  power  i s

applicd to tl ie coil, heat is generatecl in the mctal

charge. 
'fhc 

electrotnagnctic pressrtre 1-iroduces a

strong stirring action itr the trielt, this producing a

conrpiete itomogcneous urolten i letal.

l 'uel  I ; i red l iurnaccs

' l ' i rc 
lunrr i t :e:s usi t tg lucl  or l ,  gas coke or coal  is  of '

ihree generiri t-vpes.

+ Crucibie pi t  lurnace

* ( l rucibic t i i t in{ i  furnace

* Crucible open llarne funrace

Cnlcitrle melting is thc oldest and simplest rnelhoctr

. - r f  inel t ing ol 'copper a1l . ,vs.  Thc rnetal  rs heid in a

i ir.;cii:le end heated hy coiriiuctitlu tiucti"rgh tlie u'ali

i :;v hi-ri gaserj fri lm tl ie cornbuslion of'ft iel oil or

gas. 
' i ' i rc  

crur- ib les i t re usual ly 'mi ide of  c l is t  i t . ;n,

graphite or silicon carbide bonded with carbon.

Cast iron crucibles are more oltenly uscd forltolding
purposes providing sufllcient heat to hold the molten

metal at constant ternperature, but tliese may also

be uscd in melting operation. It has good thennal

conductivi ty and mechanical strength, which

enables to rvithstand ruore rigidly than refractory

type crucibles. Cast iron crucibles should also be

regularly repositioned to chartge the relationship
to the burners thercby minirnizirtg the effect of hot

spots.

In building crucible pit fur-naces it is advisable tcr

consider to the lbllowine location.

l'he location is a very irnportant factor rvhich

requires broad consideration. 
-fite placc should be

free of rnoisture and it should not get wet during a

rain. Ventilation and air circulation is cxtrerncly

necessary to provide oxidizing atmospheres for the

metal. Further, operators must har,'e frec access

to handle molten metal and to transport it to the

moulds.

Itefratories and Castables

The refractories shor.rld be of good quality r.vitli a

rnedium alurnina content so that it can rvithsternd

tire heat generated by the burner. It is good to use

fire clay and silica sand to lay the bricks allowing
to dry intermittently while constructing tite fi';mace.
Water should be sparingly used to rnix the castables

as it takes longer time to dry the tnixtu;c.

Cruc ib le

Selection of a cmcible should be given a goocl

consideration as it is costll ' and also it niay tend to

crack during a heat or while transpot-ting. 
'Ihe

installation of the crucrble is a verv important itenl

and it lms to be placed olt a graphite base of eqr-rii l

diametel 1o t ire base of the ctucible, and i ts height

may be cqual or littlc higher than the base. The
gap between the rcfi'actory and the top outer -'vall

of the crucible (coliar) should be ivithin (25-50)

miiiimeters. In tretwecn the tcip and the bottom of

the cruciblc the lining l-ras to Lre closel5' packed.

The cr-ucitrle has to bc piaced 611 2 srf iindricai biock
made front a similar material as the cruciblc and

etlual to the base of tlte cn-rcible. 
'fhe heiuht ma1'

be cqr.ial to tire salne diamcter cif the block.

3
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Burncr and Oi l  Tank

Several types of bumers arc available in the market.

Hor,vever a burner with a good air fuel mixing

properly is treccssary. A good cotnbustion with all

kinds of l iquid fucl is needed. Kerosene, heavy oil

or cven rccyclccl oil rnay be used ciepending oll

the rcquirerncnts of the foundry. l,ong durabil ity is

also anothcr area lbr considcratiott. Abrtmer which

cor,rld bc used in a placc rvith high humidity or dust

is recluirecl. 
' fhc 

motor has to be sealed and dor-rble

framcd. The lcngth and brcaclth of the flan-re should

be adjustablc by control l i t rg speed of  a i r  and oi l .
' l-he 

inrportant factors of thc cr-ucible furnrice

me lt ing arc tl ie position of the burncr and direction

of thc l lanrc and also sliglrt ly oxidizing atmospherc.
' I 'hereforc,  

thc burncr has to bc mounted at  a

spccil ic distance ft 'orl thc basc and tl le height of'

thc crucible rccotntncuclcrl by thc mariulactLlrcs.
-l 'hc 

height ol 'the oil tank is rlscl it l iportatlt factor

lbr  cf l ' ic icnt  opcrat ion o{ ' the burt tcr .  Average

hcight ol ' the oi l  tank for  gravi ty 1cec1 sl iould be

abor.it 3 ntcters l ionr thc basc of thc burncr. 
. l 'hc

air  ancl  o i l  p ip ing s l iould be t ight ly i l t tcd to avoid

lcakagc, rvhich may givc r ise to accic lcnts.

C ' ruc ib lc ' l ' i l t i ng  l i t t l ' t tacc

'l 'hcsc 
l 'urttai:cs arc cclt ' tslrttctcti i ttto a ci ' i inclrical

l-rri i lr,, which it-t trtni is utountcci into a stccl stt-ttcture .
'1 ' l r c  

i ' r r - t i r t cc  s t iuc t t t re  i s  t t t t l ' - t r t t cd  on  t r . r  l l te

h , r r i zon i r r l  a r i s ,  so  l l i a t  i t  car l  t t c  t i l tu t l ,  a r i c i  thc

iuc: iLclr  nrctai  c;an b! , l lourccl .  
- l ' l ic  

s ig i i i l lc : rnt  fhctor

is t l : r t  l i rc t i i t i i rg axis passcs t i i i r l i t r j l i  t i rc ce l l ter  { ) l

t irc l ir i 'nlrr:c i in'-i ns it r"csr,t i i  t i tc t-rortl ' inu i ip lttovcs
'r. i]; irnri ' , ioi l ' t t. ' l ' irc 

uutirc structttrc is gior"rtccl itr

l1:c t loul  kcci ; inEl  r lkrr , , 'aucc ibr  t ih ing pLl iposr;s.
' i ' i rc  

cyl int i r icai  bur ly shouic i  i : rc ivcl l  l inoi i  rv i t l i

i ir"cl:,r ' l ' ;ks. 
-l-hr: 

crucl'uie and tirt i t l trtrcr arc i igidl-1'

i l i t , : r i  r ,s i , .1, , '  thc br ick l inci t  bocl) '  io the star ld l i r i l

. i r ; t , : i l r , . : r r i io t rs . ' [ ' l r c  ca l lac i tv  u f  t i i csc  l i t t " i t t l ccs

r- i i i ) i fo i ' l " r r i i t  I  j0 -  50 k i iogl i . t l j ls  o i '1;r lss i ) - tu i i i i lg.

i  i , c  i i l l u ig  opr : l ' : i i i o t i  l l t l l v  l t c  t lo l t c  t r ia t iua l l y ,

c l t "c i r i c i i l l ' r '  o i  i r i ' d i ' l l r i i c l r I l r ' .  l i vc r r  thoL lgh ' r l t cscr

lir ni '1,-:u:; c i l i t i te ttt;crirl cci cilt ir. 'ci t icrri l  3' ' , ihcy' ! ta ve

lir i i t i  iporl i irtt . i l  satl r ' , i  t i t lgc. 
"l ' l iu 

i rtcia I i s s lr i i . j  cc:t i.. r

, r l i i tu r io l  r l r t l i r tg  t l rc  I i l tL l . s lc t '  o l l c i ' i r1 io r t  i j ' t ' rn  t l l i

i l t i ' r i l t cc  t t i  la t l i c . ' i ' i i i s  i i t t l i ; t i i l ; t t  l t t i , ' l cs  r i r ' ; ' " ' i i - l t  t i i e

r t tctr t l .  ancl t : ic : l i t ' ; : ;  s t l " r i l tu ! ikc l r l l l ' , i l t io{- t i rc i t tc l ' . ts ior i

l i ' c , i i r l ' l c i -  i . t x i . . l i :  i i i  i l r ' . :  i l i i : i i i l  a t t r i  ; t t t  i i , c l ' c l i sc  i n  l l l c

i . i i i : i  Ci  ) l l lCl ' i l .

Crucible C)pen F'lame Furnace

l'his is similar to the crucible pit furnace, but the
flame created b1' an externa.l oil fired burncr is
directed to the rnetal. which is stacked in the
crucible. After melting operation is completed the
cmcible itself is lifted cut and placed on stand, and
is transferred to moulds lbr pouring.

l l r ight Dips and l ' ic l i l ing Solut ions for Coppcr
ancl Bronzc Prodttcts

'fhe coppcr and coppcr alloy castings oxidisc vcry

rapidly lvheu cxposcd to atmosphcrc.'fhc clcariing
is not an easy task in castitrgs, i.vhich has llner

c l c ta i l s  spcc ia l l y  i n  a r t  cas t ings .  There lo rc
imrnersiiig in a dilute c:licrttical solutiorl rvill givc
good results. ' lo brigl i tcn coppcr castings i tnmerse
in the follor,ving solution"

Water

Sulphuric acid

Pot assiutn d ichromr.tc

-  10 galkrns

- 1 gal lon

-  10 gra i lons

I
f'

' l 'hc 
sulpiruric acid is ltottrccl slon'ly ittto rvatcr,

stirring thc nrixl ' ,rrc in tirc trteattt ittrc, thetr clissolvc

thc c l ichr-otnatc in thc sol t t t iot t .  I lorvcvct- ,  l i l icr

c lcaning in t"hc atrc lvc solut ion,  thc ar- t i r ; lcs s i ;ot i ld

bc ciippccl in rututing tvatcr aticl subscclticntly tiippccl

in a 1 o/o sodiutn carbotratc sol l t t i l t t r  to t tct l t r ,a l isc

ihc acrd.  I l ' thc dc: ; i rc is to prcvtr t t t  l iot l i  t l r r t ' . is l t i t i ' :

: i  t i r in spray u, i t l t  c le l i  lacqi tcr  is  rccoi t r tncl ic lc ' i  t

In casc ol 'brass proci i tct : ;  i i tc  sol i r t iot t  is  
I

rlaclc of.

SLrlphr.rl ic acitl

N i t r " i c  acrd

3  g a i l o n s

r_:l l lon

Incrrrasi i tg t irc ni i t ' ic aci i i  Lt i  3 gl i lht i i l  i ." i l l  qi ' ' " 'c b' ; t i ' - : l -

lc :su l ts  on s( ln tc  l r t ' ; t : -cs  a l l r t ,vs ,  i t r  u  1 t i , - ' l i  c l isc  t t t l l \ '  ; . ,

t n rll"u clt t Ar'5' itn in i: is il t n i S ll rlt r-- S S 1i ;-,r'. 
-i' i l 

c iicin s e t-,":

r inscd in colcl rr- i t t tr i t tg \ \ :alcl  at id l trr l  l lcccssai ' 'or i i )

rcn lo ' . " 'c  t l tc  i l s t  t racc t ,1 ' l i ' - ' i r l ,  o t i tc r " i t ' i sc  s t i r i i rs  i "  i i l

{ - }cc l l r .  
' lo  

1 ; i -evc, r t t  t ; r i "n ish ing i i  t l l i r l  1 t i1 ' r t r  o i ' i ; i c i i i

lacclr,r t :r '  r i ray bc spt-at 'cd.

(

t,ailS@:S(D cOrOO 27 q"eo 01, 2006


