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Present wge of Scrap ILron and Steels

The use of large amoumts of foreign scrap, both iron
and steel, in cupola mixtures, as high et times as 60% of the
total charge, has been the general pracitice for quite a long
time in the large, continuous-operabving Ffoundries of the so-~
called "producticn® type which require metal made and held te
strict specifications et all times, This is made possible by
very close supervision and contyol ab all stages of the process,
In smaller CLoundries with oansid@rably legs supcrvision avallable,
it would hardly e advisaﬁie o try to duplicate thieg practice,
However, it can be done on a smaller scale which, with care-
ful attention Lo the various details of the melting process,
should yleld satisfactory resulbts,

It should be stated at the outset, however, that con=
ditions vary not only from cne foundry to another making similar
castings, but vary from time to time in the sawme shop. This
calls for counsiderable application of common sense, The follow- -
ing remarks concern general conditions, not amy one particular
instance, to serve as a gulde in the utilization of scrap.

| The use of various classifications of ateel scrap in
gray iron foundries melting ivon for various applications reguive
ing superior phyeical gualities, usually known a8 "seml-steel®
has been common practice for many yearss The success of this
operation has been mainly due to th@gglos@ attention given to
all foundry operations geunerally snd the melﬁing practice in
particular., However, by sapplicabion of the same careful atton-
tion to the details of operation, gatisfactory ivon f@r.@rdinary
castlngs la belng made using considerable percentages of foreign

scrap iron to replace part of the pig iron in the charge,
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Preparabions for use of Scrap s

Every gray irvon foundry operabor knows what consti-
tutes good melbing practice in a cupela, A foundry cupola glven
reasonable care and attention, with charges of plg dron, Loundry
returns with or without some forelgn sorap in the mixture and a .
reasonably good grade of coke will produce en iron that will be
satisfectory enough for the intended purpese., The substitutlon
of part of the pig iron by foreign scrap will entall somewhab
closer attention to the varlous details lavolved. Before come
meneing the substitubtion of scrap, 1t would be beneflcial to
check the various phases involved in cupola operation in order
to obitalin maximum efficilency in the meliing operation,

The physical characteristics of a qupalas the tuyere
area and ratio, the helght of tuyeres about the bobttom plate,
and thelr type are usually determined over a considerable period
of time, and for the present purpose should neok be changed, unleag
found necessary for lnereasing the holding capacity of the crucible,
tank or well thabt receives the metal when it is meliing down,

The preparation of the cupola for the day's heabt or
casth should be conscientiously done with the proper care glven
to the chipping out, pateching, the repalr or replacing of tap
hole and slag hole areas, and pusting in the sand bottom,

Aftey lightlng uwp the cupola, spscilal attendtion should
be given to the burning im of the first coks bed and obiaining
the preoper height of the second coke bed befors starbting %o charge

the materials for melting, The proper height of bed for best
melving conditlons has o be determined by experioence, When this
helght has been debermined, 1% shonuld be strlotly adhered 4o,
Gommencing operations with the coke bhed properiy burnt in and of

pregeribed beight is one of the most important considevations of
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afficient cupola oparation regardless of the lengih of tAme
metal is reguived, whebther 1%t be for one hour or eightaen,

The weight of each cupole charge, (the term wsed to
describe the mixbture of wvaricus materials to be melied to-
gother simiteneounaly), is usually determined by the cross
goctional arvea of the cupola, with certain varistions to meet
particuler conditions. It is lmportent that the size of the
various mabterials used be of the proper proportion to the cross«
sectional area of the cupola in order Ho obtaln wnllfoym meliing
conditions and a homogeneous molbon iféno Other vgry-égééﬁtial
detalls are the accurasey of the welghing, the proper sequence
of pla@ing in the cupols, and the spregding of the materials
avenly. The same care is also required In the welghling and
placing in the cupola of the coke reguired to replenish the
bed coke for meliting the fellowing charge,.

One other important point to be considered isg that of
fluxing ox 'slagging’ of the cupci&ﬁ to remove the relfuse which
accumalates L£rom the ash of the cole, the rust of the pig iran'
and gerap, and the burnt send that adheres te the foundry re-
turng by the addition of limestone on top of sach coke charge,
The "tapping=out? of the slag 1s as an egsentlal operetion as
the "bepping-out” of the iron if smoobth running cupola operstion
i3 to be ihauredo | A

Gne final point is wiformlty of blast pressure, which,
once determined for & desived melbting vate of iron should be
meintained, altbough slowlng down is netv ap hagerdous as spesding

up whilch cauvses sll kinds of trouble,

Classifications of Gray Iron Foundry Scraps

In contemplating eithor the substitutlon of foreign
scrap for part of the plg iron or increasing the amount baing
ugsed at present, conslideration must be given to the kind of

Aron requirved for the general class of castings being mede,
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Glassifications of CGrey Irom Fouwndry Serab (continued) «

The American Institubte of Scrap Iron and Steel have s 3t andord
classification of sovap whilch is followed as a besis by the
purchasers of large mnounts, aud may sarve a8 8 guide foxr thone
whoge requirements will nebt ba go great, For smaller foundrles,
consideration should be glven bo the kind and smount avallabls
in loeal scrap vards. The serep classificatlong as given in
Simplified Practice Recommendablon R-58-36 of the U, $. Depari-
ment of Commerce, 1940, Ffor Gray Iron Foundries are ag fpllewsg
58, No, 1 Machinery Cupola Scrap. == Glean machinery cast-iron
scrap. Must De cupols size, nod over 24 by 30 inches in dimen-
sions, end no plece to weigh over 150 pounds..

593’No°'1 Maehinery Breakable Scrap. == Clean machinery cast-
iron scrap, weighimg aver 180 pounds, end which ¢an be'@ésily
broken by en oxdiwary drop inte cupola slae,

60, Wo, 1 Stvandard Cupols Scrap, == Clean cast-iron scrap, such
ag columnz, pipes, pletes, end castings of miacallaﬁaoua nasure,
but fres from stovs plate anﬁ agriculturel scrap., Must be cupola
slze, not over 24 by 30 inches in dimensiona, sud no plece %o
welgh over 150 poundg. HMust be free from forelgn materiel,

G, No., 1 Stendard Breaksble Scfapm ew Qlean casteiron saﬁaps
such a8 columns, plpes, pleates, and casbings of miscellaneous
nature, welghing over 150 pounds, and which cen be brokenm by amn
ordinary drep into cupola size. - |

82, Bﬁrnt Gést Serap. == Burnb casééiran scrap, such as grabg
bars, stpve>partsp and - any wmiscellaneous burnt screp.

63, Stove Plate Screp. =- Gl@én casb-iron stove plate. MNush

be freeo from malléabl@ and gteel pavtég windaw.waighﬁgp plow
pointy, gratesg, buent iron, etc,

64, A@riéultur@l‘acrapo - Gast;iron parts of esgriculbural
wachinery, Including plow paiﬁtsd Must-b@ free from atesld,

malleablo, and full-chilled iron.
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65, Cast-Tron Car Wheels, == Gaétairun car and locomotive
wheels.

56. Prake Shoes. == Driving snd car brake shoes of all types,
exception composition=£illed shoes,

87, Wo. 1 Rediator Scrap. == Broken rvsdiator castings, cupola
size, with all steel parts vomoved, Must be free from excesaive
geale; rust, end corvosion.

68, No, 2 Rediator Scrap. =- Unbrokon radiabor cestings. Must
be free from exceasive scals, xuah, and corrosion,

69, VMo, 1 Malleable Scrap., -- Malleable parts of sutomoblles,
ralliroad cars, and wmiscellaneouns maelleable castlings., Must be
Prae from steel and cast-iron parts.

70, o, 2 Malloable Berap, -- Malleable parts of sgricultural
implements snd other miscellaneons mallesbls castings, Musth

be free from steel end cast-lron parts., May include Wo. 2 rail
steel, cropped rall ends wnder 3 Ffeebt long, H0-pound and over
gvandard sectlon.

These speciflicasions are given ags a guide only. For
foundries opsrating with small dlamebter cupolss, the dimensions
given would probsbly bs too large end alsoe too heavy. Glasses
62, 65, end 66 should not be considered by the évaraga shop

and Classes 69 and 70 only in special casas,

Selectlion of Class of Screp:

The selectlon of the scrap o be used for any parilceular
type of irew requires a certain suount of judgeﬁ&nto Fcr.@xampl®p
1% would not be advisable Ffor a foundry melting iron for casting
intoe small, light, easily machineable castings to endeavour to

use heavy mechinery cast scrap oy scrapped awbomobile cylinder

blooks or heads for the reason that the heavy machinery castings
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are wsvally mede of en iren with a silicon combent of 1.254

o L.75%, end the sutomotive scrap, although containing
gsatisfactory amounts of silicon, as a rule conbainas appreciable
smovabs of alloys, nlckel, chromlum, copper, ebc. In this
case, 1% would be bebbter to commence the use of scrap by ualog
stove plate acrap, (no. 63) which in addition to clean sltove
plate usually contalns other scrap parts of varlous smell
ertlcles, sewing mechines, lawn mowers, kitchen pumps, flab
irons, 8tc, This maberial is usually wmade from iron with

e minimuwe silicon content of 2,26% and in addition with a
felrly high ohosphorus content, usually well above 0,50%.
Serap of thls classification can be used in substitution for
part of the pig iron of the grade known as "Foundry", For
Foundries engaged in making a hsavier c¢lass of work, considere
ation can be given to the other grades of scrap, and for those
requiring a superlor grade, stove plate gcrasp should not be

consldered,

Supgpested NMethod for Commencing Use of Scraps

In commencing the use of serap in the cupola mixiures,
it 1s best to begin with the replacement of & smell amount of
the plg iron content, possibly 2% or 3%. Thils amount can be
inereased at regular intervals of two or threse operating days
wntll such time as the maxiwow useble aswount 13 reached. The
highest poasibla'yield:of good, satialactory castings is the
desire of every foundry operabor., The greabeat percentage of
acrap thait cem bes used in the cupcls mixbure without affecting
thig yleld can be considered the wmeximum usable emount under
that particular foundry!s conditlongo It 1s not possible %o
replace all of the pig iron in tus mixzture but 1t 18 possible

in many ceses, with careful ettention to detalls previously
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mensioned, to replace part of 1%, the smount varying - as cone
dibions vary - in different foundries. It should algo be
remombered thabt the percentage of sorep in the cupola mixbure
" as decided upon in any pavticular foundry may have %o be
changed from time to time, and at tlmes 1t way sven be necosaary
to reburn to the mlxture previously usad.
Percenbages of pig lron wused im cupola wixbures vary
from foundries casting individual cast piston rings whish at
times require 70% dewn to Foundries us;ng 10% ov less of

speclially made grades of plg iron,

galeulasing Cupole Mistures Using Seraps

In calculating the mixbture, 1t may be necessary, es-
pecilally if the Scrap %o be used is small and light, ﬁ@ allow
for a slightly greater oxidatlon loss of the sillcon and the
manganess conbents. If conslderable silicon and menganese
are regulired in the base cupols mixtore as calculabad, and 1%
im mot possible to obtain these conbents from the meherisl on
hand, 1t 1s possible to increase these mmounts by the addition
of ferro-silicomn end ferro-mangsneso, These Ferro-alloys may
be convenlently added in the form of brigueties which are made
to contaln a definite welght of the desired elloy., Since the
sulphur content of the scrap is higher than that of pig lron,
it ls essentlal that, as previously mentioned, the cupola be
k@pt properly fluxed. Cereful observation of the reosulbts ob=

tained will establish precedsnts bto follow.

Gontrol of Molten Metals

The character of the molten metal btapped from the cupols
is usuvally observed by some manner of tesbt. This consiasts of

taklng e small amount of the ivon from the cupola sbreaw and
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pouring it in some form of a wodge, gtep bar or other shape
made in either a green sand oxr dry sand muld; angd may or may
| not be cast agalinst o c¢hill., These sllow for #évy rapi.d
cooling and may be guickly broken for visnal lnspéetiana s
in important that a stendard routine he cafafally followed %o

Ot

aliminete variationg dus to tempersture, time, ote ., Brperisnce
will tell the condition of the iron and i any carr@ction&lar@
' necessavry, the requisite action can be carried oub imﬁ@di&telyo
The tesh pleces in most general use in the aulowmotive
foundries who have developed the contvoel of the metel by chill
tests to quite a high degvee, are the trisnguler wedge end ths
"roy-hole™. The fovmer test plece is in the form of a triangle
approximately 5/8" x 5/8% x 3/87, and eboubt 4 inches in height,
cast vertlically in a dry send core, This is gsbout the Tastesh
test posalble, as it can be poursd, cooled, quenched, broken
and inapected in much leass than a minute. The "key-hole" test,
go nmned from its resemblence %o a key-hole in an ordinavy dooy
@
loek, ia approzximately 12" in iits overall long dimension, 1%
a% the widest part with'the key wey portion 2" to 5/8% wids
and sbout 4" 1n height, cast vertvically in a dry sand corve,
with the koy way bottom closed by placing the cdr@ ageinst a
metel chill, This test plece requires & 1ittle more Hime before
it may be cooled and gquenched, but with expeorience yields con-
siderable iunformatlion regavding the characier of the metal,
The ubtility of these tests for repid countrol purposes can be
readily seen, as the most rapid chemical analyses i specially
geti-up control laboratories require conulderable tine before
regults ere availeble, However, the inf@rﬁation on these two
test pileces 1s offered sz g suggested method, not a recommenda-
Slon o replace the perticular control tests thab way now bea

in use,
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The tesh pieced glve a good indicatlon of the opera=
ting conditions in the cupela, in addition to inflormetion on
the chavacteristics of the metal, From observeitlions of the
depth of chill on test pleces, corrsctlve megsures may be

Jnmediately teken 1f such are rogulred,

Need for Pig Iron Consevvation i

In nornal times, the economy that might be obtained
by substitution of forelgn scrap for part of the pig iron in
a cupola gharge probably might not be worth the extra effors
and vigilence required to maintain consistently s uniformly
setisfactory product, In viéw of the seriousness of the pilg
iron supply at the present tiwe, however, any mssistance in
even partlally rellaving this situation would he well worth

the extra exertion required,
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