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PAST I

FOUNDRY STEEL PRACTICE IN GEaiERAL





STEEL PKOCESSES





The word ataal, nowadays, covers a maltltude of

mixtures, which ars very different from each other in their

chemical as well as physical qvialities. The ingredient

that exerts most of the influence on these variations, is

carbon.

Pig iron and cast iron contain about 3.5 percent

of carbon; wro"ught iron only a trace of it. In between

these two extremes we find steel. Therefore, the manxifac-

ture of stael refers principally to getting right propor-

tion of carbon.

There are two general methods of doing this, one

by adding carbon to wrought iron as in the crocible process,

and the other by burning out carbon from pig iron. There

are numerous ways of doing these things, and a few of the

is^ortant ones will be described.





CaUCIBLE PEOCESS





In the crucible process, puddled iron, or open

hearth scrs^, low In carbon, is melted In small, closed

pots with sufficient charcole or washed metal (Iron con-

taining about three percent of carbon) to prodiice steel of

the desired carbon content.

The pots each contain about 100 to 500 lbs. of

metal, and are heated by coal, coke, gas, or oil. The pro-

cess is one of pore melting and as no impuritieB are elim-

inated from the steel, pure steel is produced only by the

use of pure metals.

Oxidation of the metal by the gases of the furnace

is, however, largely avoided, since the steel is protected

from the fla-ne by the pot and its cover.
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BESSEMER PROCESS
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In the Bessemer Process the molten pig Iron !• put

Into a pear shaped vessel, called the converter, the hottom of

vihlch is double, the inside plate being perforated with nuioar-

ous holes, called txiyeres, to admit air to be forced in under

pressure* The molten iron (from ten to fifteen tons) is poured

into converter nhile latter is lying on its side, than vessel

is turned to a vertical position aftar the blast has been turned

on. There is sufficient air pressure to prevent the metal from

entering the tuyeres. The air stream passes ^jp through the

molten metal, (piercing it like so many needles) burning out the

carbon, silicon, etc., accccapanied by a brilliant display of

sparks and a flame shooting out of the mouth of the converter.

The fifteen tons of molten pig iron contains nearly

three quarters of a ton carbon, and since this carbon is all

burned out in less than ten minutes, this rapid rate of com-

bustion increases the heat of the metal very much: It doe* not

cool It off as one would first stqppose. The flame, therefore,

at first red, becomes brighter and brighter, until it can scarce-

ly be looked at with the naked eye.

A blow usually lasts about nine or ten minutes, irtien

sudden dropping of flame shows all inrpurities of iron are burned

oat. The metal then left in converter is practically wrought
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iron: the converter is again palled down to horizontal poei-

ton, the blast shut off and a certain amount of ferro silicon,

ferromanganese , is added to mailcB metal suitable for ^e par-

pose desired.

The llqpiid steel is then poured oat into so-called

ingot molds", and the restating "ingots," while still hot,

are rolled into "blooms, billets, or rails without any addition-

al reheating except short sojoam in so-called "soaking pots."

In seme steel works, ^ere the molten pig iron is

taken from large ladle cars direct from blast furnace to con-

verter, it is possible to produce rails without adding any beat

to that contained in molten pig iron, so that red hot rail Just

finished contains some of the heat given it by the coke in blast

furnace.
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THE OPEN-HEAETH PEOCESS
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The Open Hearth Process, sozoe times called "The

Siemens Uartln Process," Is similar to the puddling pro-

cess, h-at on a much larger scale. The furnaces generally

have capacity of from flte to fifty tons of molten metal

some times as high as two hundred tons. They are heated

hy oil, gas from hlttunlnous coal, and natural gas. The gas

and air needed for Its coui^uBtlon are heated to a high tem-

perature before entering the comhustlon chamber by passing

through so-called regenerative chambers. Owing to this Re-

heating of the gas and air, a vary high temperature can be

maintained in the furnace, so as to ksep Iron liquid even after

It has parted with Its carbon.

The stirring up of the molten metal Is not done by

hooks as In puddling process, but by adding a certain pro-

portion of the ore, iron scale, or other oxides, the chemical

reaction Which keeps molten pig in state of agitation.

Ihile in the Bessemer Process only pig iron is used,

in open hearth furnace it is practicable to use scrap of

wrought iron or steel, as the hl^ tenrperature in the furnace

will readily melt it. 1?hen the pig iron or scrap contains too

much phosphorus, burnt lime is added to the charge; the re-

sulting slag will absorb the phosphorus, thus taking it out

of the metal.
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This dephosphorlzatlon by means of burnt linos is

called basic process, In contradistinction to acid process,

itiiera no line is -osed, but whare care mast be taken that the

nietatl charged is low in phosphorus. In this country, the basic

process is at present used only in connection with open hearth

furnaces , lAille in Europe it is also used in many Bessemer

plants, producing so-called <n3asic Bessemer steel."
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ELECTRICAL PROCESS
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The usefulnass of the electric fximaca In eteel

foundry work is due wholly to the fact that It allows the

steel maker to carry elimination of phosphorus, sulphur,

oxides, and gases, to a point not possible to obtain in any

other steel making process.

There axe no limitations to the kinds of stael

that can be made in this furnace. Here additions of alloys

of any kind, in any amount, can be made with good results

and with very little loss of alloy. Another point in favor

of the electric fux^iace is ability to melt steel scrap con-

taining costly alloy, without oxidation and loss of alloys

that occurs in working t^ the scrap in the Bessemer, or open

hearth processes, or the great gain in carbon so difficult

to avoid in crucible melting.

Electric furnaces are divided into two general

classes determined by the manner of generating the heat and

applying it to both. The arc furnace and the resistance fur-

nace are the two general classes, and arc furnaces are divi-

ded into purs arc and arc resistance furnaces.

The electric furnace has a great field before it,

that is, when the initial cost is lowered, the cost of oper-

ation is kept going down, and the demand for such a high grade

of steel is such that product can be sold at a profit.
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This process for high qoallty steel and small east-

ings iihlch are denanded intermittently, is hard to Improre tgpon

and has a field vdiich is bo-und to increase.
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SII3E BLOW

CONVEETEE PRACTICE
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The conrartar process is similar to Bessemer process

only air passes over metal instead of through it. The size of

charge is very much smaller, but everything else is practically

the same.

The flexi'bility of the slde-hlow converter is a

strong point in its favor, and as cost of installation is low

lAiere grey iron foundry has "been in operation, many are used

In grey iron foundries vfoere small steel castings are needed

intermittently.

The Tropeanas Conjjany were the originators of the

side-blow process.

The cross section of

Waiting converter shows shape

of shell, and as this is of

great importance in running

vessel efficiently, would say-

It should "be followed as close-

ly as possible.

For light, inter-

mittent, Jobbing shop jobs,

the converter has no equal

and here lies its greatest field.
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STEEL hPULPnTG PRACTICE





Good steel moulding practice depends -upon many

thlxigs. In the flret place, the ranuaing of eteel casting*

is not 60 inportant "but any one with strong aim can ram them.

The mould has to be properly vented and it is impossible to

overemphasize the Importance of thorough ventir^. Again, the

skin drying of green sand mouj-ds "by torch just before clos-

ing, is of great in^portance in reducing the amount of steam

and gas to be taken care of in pouring.

The proper venting, setting, and making of cores

is essential to good steel moulding, just as it is in grey

iron work. The sand used is a little stronger than that

used in grey iron work, and more silica sand can be used

without any detrimental effect tgpon castings. Bottom gate

pouring is considered good practice in all steel work, es-

pecially gears and heavy work.

The shrinkage in steel work is greater than in

grey iron work, and one must be sure that one quarter inch

to a foot has been allowed for same. However, this can be

said of steel floor, that any one who has been successful on

grey iron floor can handle work on steel floor without cuch

chance for lots.
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STEEL BffiLTING
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One thing mu.et "be remembered in converter eteel 'blow-

ing and that is, that nearly all of licpurities of the Iron are

practically b-umed out and one mast he sure to add after blow,

the amount of the elements desired in the casting. The metal

that is poured into vessel le as low as possible In phosphcros

and sulphur. If more heat is desired from oxidation of sili-

con, some silicon is added by addition of ferro silicon.

The best of coke should be used in the cupola in

order to keep the sulphiar as low as possible. The phosphorus

in initial pig and scrap should be very low also. In short,

the kind of metal from cupola to converter mast contain enough

silicon to insure hot heat, medium mangeuiese, low phosphorvus

,

and low sv^lhur. The amount of silicon, manganese, and car-

bon can be regulated by additions to ladle or converter after

blow, of ferro silicon, ferro manganese, and carbon in same

state.

The amount of these various elements depends entire-

ly "qpon sections of castings desired and the purpose for which

they are to be used.
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SCEAP LOSES





The thing probably of greatest Interest in any foun-

dry ie the scrap pile. To reduce same by finding out causes

and preventing same from occurlng again, is the practice of

every up-to-date foundry man.

Scrap loses can be due to a number of things: The

patterns may be made wrong in the first place, or core nay

not be set right nor fastened securely, allowing hot metal to

push it to one side when entering.

Any of the above would cause casting to be thrown

in scrap pile. The core and also the mold nay not have been

properly vented, causing blow holes and gas pockets and send-

ing more castings to pile. Poorly designed patterns cause

internal straiixs whidi cause shrinkage, breaks, and more scrap

steel.

Another addition may be caused by what is kno^vn eis

cold shut, vdiere metal coming from two directions will not

fuse properly but lap over each other. Cold metal probably

causes such things. The drop caused by some of sand not re-

maining in proper position in mold, but running around and

resting where It does not belong, causes scrap. This may be

due to the sand being too wet, extra hard flash usage, or by
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knocks In claniping tcp flask. Improper metal some times Is

the catise for scrap, and such cases should be traced at

once to proper cause

.

Too madx phosphorus in heavy castings might he

responsible for segregation, causing sponglness. Phosphorus

too low in detail work might be cause for metal not taking

proper outline.

The scrap pile must be studied, the trouble ascer-

tained and then remedied in order to Increase production and

cut down fovuadry costs.
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WELDIITG - Al^I^EALDTC-
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The present use of welding Is cutting doim scrap

loses very nicely, and with recent additions to welding appara-

tus, the scrap losses are now down to a mlnlmam. All ssall

holes, especially In steel castings, can he filled up on weld-

ing floor. Steel can he soachlned hut cast Iron Is lost If

weld has to he machined, due to harm done tool.

Since electrical and acetylene welding has come Into

ogue,more and more steel castings have heen saved until now a

casting has to be in pretty bad condition or be of very great

importance before it is scrapped. This has helped speed -op pro-

duction and saved many, many castings.

The annealing is done to all eastlzgs v^ere there is

a liability of Interrxal strains due to different section. In

some plants they aake it a policy to anneal all steel castings.

Annealing is not merely bringing casting V5> to a certain teir^er-

ature in annealing oven and then holding it at that temperature

for some time before allowing to cool slowly, but is a knowled^

of what this or that casting needs and whether this or that cast-

ing needs quick cooling before being finally heated and allowed

to cool slowly.

Annealing does in no way changp the chemical conpositlon

of the steel, but it has a physical effect upon same. The

molecules are rearranged in casting, thus relieving strain.



i
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The greatest field for the side blow converter !•

found among the producers and users of sn^ll steel castings,

•specially those places where grey iron is being produced.

The increase of 145,000 tons per year of cozverter steel from

1903 to 1917 indicates the development of this line.

The equipment installed in any grey iron foundry can

be used for converter, thus bringing initial cost to a mini-

mum. The operation of a converter needs no hi^-prleed man

and any intelligent person can become a good converter opera-

tor with enough training.

The need of corporations, engaged in Jobbing work,

for quick production, opens a new field as they can not allow

the lack of small steel castings to hold up production. Every-

one knows that small jobs let out do not receive the attention

of larger Jobs, that these smaller Jobs are looked after vh&n

everything else has been done. One small casting probably

would hold tqp some $40,000 to $50,000 Job and mean a loss of

thousands of dollars. Therefore, small manufacturers and

Jobbing shops have felt the need of side blow converter and

are ordering same.

AH in all, this field for converters is increasing

every day and soon no grey iron f ovindry will be conpleto with-

out one, or some other way of working steel.
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COKVEKTJiy PRACTICE

m GEMERAL





a?

The converter, to look xqpon, is a very simple

machine, and eo are all of its operations. However, to pro~

perly S'ugperviee the operation, a great deal of study is re-

qvdred, also practice, and the ability to mix irons. Kben

one has decided t^on the metal desired for steel castings in

qoesticn, the work has Just started. The proper aniornt of

scrap, proper percentages of various pig piles, proper addi-

tions of ferro manganese and silicon, are figured and charges

made up from these figures. One mast be careful to alloir

for ciq)Ola and converter gains and losses in these various

elements.

Cupola is started and charges thrown in after bed

is turned through. The blast is turned on and melting starts

from about five to eight minutes later. In about twenty min-

utes metal is tapped and rihen ladle is full it is brou^t to

converter. Proper additions needed for heat are made and

after setting converter so that matal in vessel Just touches

tuyeres, the air is turned on and the blow starts.

The blow has three distinct periods; First, we have

silicon period where most of the heat in the blow is obtained.

This lasts from four to six minates.

Next is manganese period, knovoi as boll, or rather

boil occurs during this period, vfcich lasts from five to eight
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minutes. The last period Is the carbon period vthere all car-

bon is burned out. The flame is now very bright as compared

with smoky, brownish flame of first period, and boll of

second period.

At the end of carbon period, the finish f lasoe ap-

pears, which seems to want to climb to roof. When flame is

at its highest point one has to watch for drop, which shows

that practically all carbon is burred out and that vessel

must be turned do«m and air shut off or there will be mothing

left but slag.

The vessel is tilted forward while proper additions

are made either to ladle or vessel in order to give metal

with desired results. Metal is then poured In ladle and !•

ready for stael floor.
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HHITIKG STEEL PEACTICE

The Bteel practice followed by the TOiiting Foiaadry

Equipment Company will be dealt with in detail.

This will start from receiving outside material to

the chemical analysis of finished prodiact, as fur-

nished the machine shop.
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BECEIVIUG AITD TESTDTG OF MAT3EIAIS





Wiah to state in starting that all material for

foundry practice Is boixght under speclficationa and that !•

the only profitable way to nm a fovindry.

Pig iron is delivered in carload lots mder speci-

fications which have to be lived yxp to by contractor* Upon

arrival of carload of pig, chemist is notified and he at once

selects about ei^t pigs to be used as sactples, taken from

various points in the car.

These pigs are drilled after rough surface has been

ground off and there is no possibility of any dirt getting

into sample. A magnet is used in picking up borings so as to

Itsep them as clean as possible. The sample is now taken to

laboratory and tasted for silicon, sulphur, phosphorus and

manganese. The results obtained show whether or not speci-

flcaticns have been met and whether car can be unloaded*

This is policy used in testing all of our outside

material. If contents of car Is all ri^t, car is unloaded

and piled neatly together in pig yard. The nuniber of the car

is painted on three or four pigs, vAiich, because of their

position, will be In the pile until the end.

The iron received that does not come -ag; to specifica-

tions, is held in car and vie either get a reduction in price

or ship the car back, getting wfliat we ordered.
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Coke l8 received In carload lots and is also

sao^led "before -unloaded. The coke sample Is obtained fran

twenty or more pieces of cdce from vario-uB points in tlie

car. These pieces are all mixed together so one is siire to

get a fair sample of material received. The coke is taken

to the chemical laboratory and tested for carbon, ash, vola^

tile matter, and sulphur.

A coke order usmlly states carbon to be at least

88^ and sulphtu* taider .8^. This analysis gives fairly good

coke and the kind we always order and make s-ore that we

receive.

Scrap Iron is received and Tinless scrap is Tinifom

very little can be gotten from analysis of one piece or

another. One has to strike a general average and the resiilts

can be taken and used for cupola mixtures.

All other material, such as ferro silicon, farrc

mangaiBse, and &w other material iriiere chemical make-up is

Injjortajit, is tested in laboratory.

The sand, oil, wood, firebrick, bonds, sea-coal, and

all other materials needed for foundry, are Inspected to see

that they are as ordered.





/fNfJ^VS/S O^ COK-^.
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FOmiATIOH or CHAEGE

BY CHEMICAL MAYLSIS





Iron of the following diemlcal analjrBle la deelred

for converter practice.

Silicon - just enoTogh to give required heat in "blow,

about 1.40^.

Manganese - zceditm high, that is about .5 to .6^.

Sulphur - as low as possil^le, not forgetting that

seme is added in melting pig iron.

Phosphorus mast he kept low and low phosphorus pig

must be ordered as In that wa^ low phosphorus in finished

product is assured.

List below gives grades and analysis of aaterlal in

steel yard:

Car Brand Tons Price Sll. Mang , Piios. Sul.

161653 Low Phos.
239471 Lebanon
288382 Eobesonia 40.0

Spring Scrap
Plate

The diarge sheet filled out by manipulation of pig

for various elements, is shonn on the following page. Yfe

assumed weights to use of each class and then show idiat these

figure •up.

39.0





Whiting Foundry EquipmentCo. ^^

r

CuPALo Mixture Sheet

Mixture for a™' 'T, 'IX. _arJA.

Casting DatP 2-10-20

MATERIAL



A.' J Efi-ilTi-l*

'cii
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It is noted that nine pcunde of ferro manganese is

xiaed in order to bring Mp manganese. This is good practice

heceuse resxilts desired are obtained with pig and scrap on

hand. However, if it were possible to biay low phosphorus

and sulphur pig vdiich had enough manganese in it so that no

additions lere necessary, this would be mach better.

On this table it is noticed that actual analysis

of ctqpola nstal before entering ccnverter is lower than

figured t^pon. This probably is dua to taking saaiple from

bed charge yfiaexe some of manganese and silicon has been oxi-

dized.

The main thing is to remember ct^ola losses and

additions in figuring charges, and that one or tvro points

either way in any elements, is not detrimsntal.





51

CUPOLA PRACTICE
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The neceesary ctipola practice, deisanded in order to

obtain metal in molten state for converter practice, is prac-

tically the same as for good grey iron practice. The main

idea is to obtain proper restilts for desired mixtures by

correct mixing of metals, the use of good coke, and the

proper aniount of air. The cvipola u^ed in melting operation

appears in illustration on page 53.

The cupola is prepared for the run by daipping out

all slag in melting zone which remained from last heat, and

also clearing out tuyeres so that they are in good shape and

that nothing prevents air from passing through them.

If any part of the cqpola has been burned out, it

is patched ^3p with daubbing, made from two parts loam and one

part fire clay. The bottom is closed and layer of sand is

placed <m bottom, tramped doivn with feet so as to be firm

and to be about four inches at back, three inches at tapping

spout. The sand must be dry, and should be clean, containing

nothing which might act as lead from molten m«tal to cupola

bottom. In other words, should act as a perfect insulator be-

tvieen hot metal and cupola bottom.

The tap hole and the slag hole must be clean and the

spouts in good shape.
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WHiTrxG PATKXT rrroL\
Ho.ly S.-ctio„ ,D)
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THE WHITING CUPOLA

Elevation of Section (D)

THIS CUT INDICATES CLEARLY THE INTERNAL CONSTRUCTION OF THE BODY
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The diarges are weighed in the yard, made up as far

as material goes, as per instructicns of svcperlntendent, and

then bro'Ught -ap to charging floor "by means of crane. The

coke l8 also brought tip after a large container has been

filled in yard. Stone, if req.tdred for heat, is also hoisted

^3^ by means of crane.

If the above has all been done then cupola is

ready to operate. Shavings and wood are thrown in, being

sure that none of wood sticks in sand bottom. This is

followed by most of the bed charge of coke, lighted and

allowed to bum clear through before coke is added, filling

Txp required amount of bed charge and therefore being sure of

level bed.

The charges which are now thrown in contain steel

scrap and steel pig, the steel scrap consisting of plate and

springs . In placing such a charge in cupola one would natur-

ally place pig near edge of cupola with scrap in center, but

not so in this practice as the steel scrap takes as much heat,

if not more, to malt it as does the steel pig.

Between each charge of metal of the above maka-vip

is placed 125 lbs. of coke v&ich at first a^ears high, ae
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View of Charging Floor in Foundry of General Electric Co., Erie, Pa.
Whiting Equipment Used Here
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coke ratio in good cvgpola practice should ziever exceed ten

to one, but we have to consider that we are noV melting steel

vAilch requires higher heat than grey iron.

!Ehe charges are now placed In cupola all the way

Togp to charging floor and allowed to remain In this way until

about twenty ndoates before metal is desired, vAien the blast

is turned on. The only draw back to this is that initial

blow will contain a hl^ sulphur, due to long contact with

c6ke in bed charge.

The first metal appears In from five to eight min-

Vte», and a ladle of hot iron is ready in about twenty to

twenty-five minutes. This ladle is transferred to nose of

converter and poured into same by use of crane. The ladle

is brought back ready to take next tap.
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I'Xl! Sini'. DUMP I'llARGINC. MACHINE IN DUMPING POSITION
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COFVEETEE PRACTICE





61

The lining of a converter Is an Iznportant thing

and before each day of blowing, It reciulres patching. In

order that the blows be successfxil the lining mast be kept

within certain limits. The proper shape of lining Is shown

rery well on page 23. This sketch also shows the proper

position of tnyeres In conrerter.

The first thing done in the morning Is to patch

vp with garmlster the holes caused by blowing of previous

day. Any slag t^t adheres to vessel Is knocked out and

tuyeres inspected to see that they are in proper shape.

The liq>ortance of all these points znust be liopressed upon

the man doing labor around converter* If the vessel Is

badly cut, It may be necessary to remove the top, cool down

vessel, put In form and ramvip new lining. Don't forgat that

lining In a converter is as linportaat, if not more so, than

the calculation of ctgpola charge.

The converter operator finds out the tomage desired

by the foreman and plans his day accordingly. He infonas

the cupola tender and charglng-room foreman when blast is to be

agplied and usually worhs this so that there shall be no over-

time, if possible.
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TIIK WniTING CONVKRTER, CAIACITV TWO TONS
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If there has bsen aiy new patching dona to conrer-

ter, same nust be dried cut by wood fire. The conTdrtsr ha*

to be preheated and at cfur f oondry thia is doxie by using

crude oil ae a fuel, after preliminary heating by wood fire.

Wa f Igors that it takes from two to two and a half hours to

raise teiqperature of converter "cgp to required point of

2800° Pahr.

If we figure that It will take aboat forty-fire

minutes to produce enough Iron for first blow, from c-upola,

then we nnist start oil blast aboat one and one half hours

before blast is put on the cupola.

The teapot spout ladle that Is to be used for first

heat, the Iron ladles used for oi^ola metal mast also be

preheated. Good picture of teapot ladle and Iron ladles are

shown on pages 64 and 65.

When the molten metal is aibout ready to diarge into

converter, the oil is shut off and burner withdrawn from

tuyere opening* The vessel Is then turned down, allowing

all slag which has formed, to come out; this gives operator

a chance to see if patching has remained intact. The vessel

Is then turned back aboat 15° from the horizontal which gives

best position for charging.
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TKAI'OT Sl'OL'T LADLE aiMMONLV VSKD IN CONVERTER STEEL PLANTS
(iEAR COXI'.R REMOVEn TO SHOW GEARINC
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CRANK LADI.K WITH K.XCLOSKD WORM GEARIXG

CRANK LADKK WITH KNCLOSED I'lN SI'CR GKARIXG
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The ladle of iron Is now poured Into noae of vessel

and then vessel is rotated towards vertical. Care must "be

talosn to stop when metal i8 still well 'bolow tiayares. Now

with the aid of a helper at the hand vi^eel, the operator

signals him to bring the vessel toward the vertical gradvially,

meanwhile iratching metal through the tuyere openings, until

it comes to a point vifaere it is ready to ran into tuyere

"but can not do so on account of surface tension of molten

metal. The best blowing angle is from four to eight. If

more than ten is registered by pointer, then there is too

much metal in converter and operator should pour out a

little by turning vessel back and resetting it as before.

If less than 4°, the metal is short and more should

be added before blowing. Having set vessel to proper angle,

the wind box is closed and door securely fastened. Blower

is started and butterfly valve slowly opened by means of

lever on controller platfoim, until three and one half pounds

is iniicated on the pressure gauge.

SILICON PERIOD

The blow starts and the f irslfcpsriod noted is the

silicon period 'Aere most of silicon is bumad out and \'^ier3

a great amount of heat in blow co.ues from. This period last^

from three to five minutes.
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roiRING FINISHED STEEI. FROM WHITING CONVERTER
I'hoto l.y courtesy of Walwortli Mfg. Co.. Kewanee, 111.
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Aftdr thla period haa terminated, It Is advlsa'ble t o

take vip a point in order to bring metal up to level of

tuyeres. Thla is because of fact that oxidation of silicon

left less in vessel than vihen blow started.

THE "BOIL" OE MANGAI'TBSE PERIOD

The next period is callSd manganese period or the

boil. After the flame appears it will be about two minutes

before boll occurs, providing that slag is not too viscoue

or too heavy, which result may be brought about by iinproper

adjustment of mixture. The length of the flame will var7

with the temperature and viscosity of the slag.

The flame is very carefully watched d-uring boil

period and in case of violent boll, the wind pressure should

be cut dovm and boil checked, never going below one and one

half pounds pressure in any case, or the violent swirliijg of

the BBtal Is liable to beat bade the low pressure and ran

into and block tuyeres.

This brings us to the end of the "boil." The flame

decreases considerably in size and intensity of heat and

operator amst be careful not to mistake this for the end of

the blow.
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THE CARBON PERIOD

The true carbon flame haa not yet appeared, but will

do 80 in a very short time, after which It gradually Increase*

in size and intensity until final drop of flame.

During the carbon period, the flame gradually grows

in height and volvune until it reaches a point vAibtq it seema

to be burning with explosive violence. The sparks which

earlier in heat fell in great quantity with a scintillating

effect, are now scarcely noticeable and fall quietly to the

ground. The drop in the flame indicates the end of the "blow

and the vessel nsiat be tamed down imnediately and the wind

cut off.

The vessel is now tilted forward and wet lumps of

ferro silicon and ferro manganese are throvm into bath.

These are wet to give explosive effect, allowing them to break

through slag. Sufficient ci5>ola metal Is added to bring car-

bon -iq) to desired point. The cugpola metal is usually added

to ladle. Sometimes it is found necessary to add silicon dur-

ing heat in order to raise temperature by oxidation.

This completes the blow and metal is poured in tea-

pot ladle, ready for use on steel floor.





70

WHITIXG ITOX CONVERTER IN OPERATION IN OUR OWN FOUNDRY, HARVEY, ILL
This view was taken during the "carbon period"
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«rmN56.
^^^^^^ MELTING AND BLOWING REPORT—W. F. E. Co.
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AMLYSI5 OF FINISHED CASTENrGS
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The analysis of each blow and the analyalB of each new

cx^ola charge Is determined in the chemical laboratory. A-

boat the middle of each heat as it is heing poured into

castings, a test block is poured, 2" x 3" x 4" in size.

This is drilled and borings collected for test purposes.

The sas^le mast be large enough to allow tests in the follow-

ing elements: manganese, silicon, phosphorus, carbon, and

sulphur

•

Care must be talosn that no foreign element of any

kind is allowed to mix in with borings. These determinations

are worked out - the following data sheet shows the result

for twenty-five consecutive days.

It will be noticed that whenever vessel was re-

lined that changes in silicon occurred. This shows how close-

ly wo come to the same analysis every day. One can easily

pick out high carbons and readily check back -apon additions

made to ladle the day before.

For our grade of work in the tlhiting Foundry it is

desirable to obtain steel castings as nearly as possible to

the following analysis:

Sll . Mang . Sul. Phos .

.35 .70 .07 .05





/fA//fi:ys/s oA-

Sa^\S'/^ 23

74

yS - .7^

24- \.os3\ .74

S/4- * /6> -^ .73 .3Z

S/S " ^^ o^o OO .2f .ogy

Z3 OSS' .S4 .J

22. - .^7 .33

/S ^ .iz .Z<^

Z3 04-7 .73 .3Z

24 \ - \.7Z\ .3S
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wltla a variation of carbon from 20 - 25 to 40 - 50. The

last "blow is always lower in barbon because cvgpola bottom

has been droppad and there is no n»tal with wkiich to recar-

bonize.

Finally, in no batter way can we show a modal

steel foundry, than by the following layout.
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