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foundries with side-blow converters. Steel wmade by th

method couvld be used to advanbage in many applications,
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thus releaging the electric furnace for the specific

applications for which 1t is gso pre-eminently satiafac

The side-blow converter process conglsts In
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melting mixtures of scrap steel end pig iron in a cupo

operated in the same way as in grey iron practics; tra
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Terping the molten mebtal to a cylindrical vessel lined

with refractory maberial, opsn at the upper end for th

escape of the gases; then blowing alir at or over the
surface of the molten metal. The oxidation of the sili
manganess and carbon contained in the metal furnishes
the heat for the refining process. At the end of the
operation the blowm metol contains approximately 0.08
cach of silicon, menganese, and carpon. Toas MSTal

n

is deoxidized by additions of sillicon and manganese, ol

&

per cent

nd

sufficient amounts of esach of these slements are added

to provide the desirved content in the final product.

o

Carbon way be increased Ty the carbon content of the alloys,

or by the use of rocarburisers. Nolten iron from the

cupola is frequently used f¢

The chemistry ond thermal reactions of the sidew

hlow converver process are not jiven here, asg they ave

readily available in the netasllurgleal texts de allrg witl

gsteel-malking processes.

&

The converter installation consists (in addition

to a cupola) of a cylindrical vessel made in two pleces,

b

both constructed cf

2

section being fitted with a short fummsel-ghaped top-pi
L.

clampad o the shell whiech is removable bo facllitate

The vessel 1s supported by two Trunnions mounted on st

heavy stesl plate, the shell and bottom

eoo
Lining.
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time The ladle ig Deling filled the remaining portion

of th@ desulphurizer is added. The reaction is allowed

a

to continue until the boilin: actlon cezsss, then the slag

a

ig removed ag completely as nosslble, The

73

nmetal is then
ﬁeady Tor btrensfer bo the converter,
A convenlent slag shimming tool can e made by
wing groen, hard wood, two-inch planks cut to ssebtlons
of sultable widvh Dy six or eight inches deep, fasbensed
to a bandle made Ifrom ususl bhar stock. The woodsn skimmer
can be used for satisfactory slag removal without Dbecoming
coated with motal, a disadvanta.e ol steel plate skimmers,
and when uwnfit for further séﬁviea it ds easgily replaced,
The continucus procass of desulphurizing is
better suited to installstions where operations are carried
oulti on a large scale throughoub the day, when a supply of
metal wmust e avallable at all tinee The metal is desul-

phurized continuously while £illing a recelvimg or veservolr

The eificlency oi tlhis desgulphurising process

has been increagsed by the recent developwent of the

o

alongated, U-shaped, btespobt spounb. insulalted and covered,
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recoiving ladle. The ladle has an insulated lining botween
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its steel shell and ite inner brick or monolithic lining
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and is fitted with a refractory-lined cover. The insulated

Linlng and cover help in conservirg the heat of the metal

o

and prevent an excessive dron in temperabture. The ladle ia
pleced with its long axis at a »ight sngle to the cupola

spout in such a position that it receives ths molien wmetal

at the end remote trom the teapot spout. While bthe ladle



is being filied, the metol is trested with desulphurizing

compeund.  Usually ths {low of metal from the strearm and

the violent bolling of the cowpound asre sulficient to carry

on the weaction, oub 1T mwy be hastened and accoaplished

more thoroushly by etirreing or agitating the metal in the

ladle with a green wood pole. When the reaction is
complate, the slag ruast be remeved. The ladle hag an
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opening fitted with a spout, on the rear side ol the ledle
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a short distance below the top. The slag is removed by
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turning i ciwards and allewing the fluid slag to
ran oub., In contlauous opueraltlion, the removal of this

glag should e done at definibte intervals, Followed by
additions of desulohurizing compound. The awmount of compouwad
required depends upon the amount of sulphur in the molten
metal, the sulphur content degired in the finished metal,

and the temperaturs of the molten metal, bubt is approximately
the same ap used in the Lateh proecsss. With Lot cupola
metal, the reduction oi sulphur is accomosliished wore

satisiactorily.

The converter Uning may be elther silics

brick or a remmed-in genlster nonolitlie lianing.

The silica briclt used or lining may be either
standard shapes (nine-inch shraights and avches interspersad
to form the desgired circle) or shapes made up especially
for lining converters. The converter special shape bricks
are usvally made in two sizes so thet an inner and an oubsr
(next to the shell) cirvele of brick are uged. The ianer

clrcele of brick can be rowoved and replaced when repailrs

are necessary. The tuyere section is made in either one



complete shape or in two half-sectlions. In using silicse
brick, the customary allowances for expansion must be
made. Cere must Le lalen in the preliminary dvying

of the lining or the brick will spall and cra

O

kk, ospecially
the large tuyere sbapes. Before starting operations, the
lining should be inspected and any cracks patched to prevent
trouble due to "pun-ocuta® of metal during the blow.

is pmssibly(th@ most used

in Amcerica. The panistar used is obtained from o siliceous
rock erushed and screencd to 1/8 inch and fines. It should
not ve confuged with foundry gardster, the Hame'given to
crughed brlek salvaged from cupcla rvepair jobs. The
ganistor is wixed with L0 per cent high-quality ireclay

and molstened with suflicilent asilicate of soda (water

,A.;

glass) solution or molasges waber o give a good bond.

For best regulity, the lining material should be aixed 4in
a mill of the regular foundry type where o combination of
plows and mullers revolve In o shabticnary pan, and then
stored covered with dexn gunny sacking for 24 hours before

o

using, The material is rammed in to form the proper

-

denth ol
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bottom. A substantial wooden fLorm, conforming to
the crosg-section of tho desired holding capacity of the

Ea

vegael, about eighleen inches in heizht and fitted with a

Livding ring, is placed on the hobbom, and the meterial
Lor the gide wall is raxmced in around it. This form can
be raised from time bo tine until the Lining is completed.
The tuyeres are {ovmed oy uweing pieces of pips, of the
proper dimension (usually L+ inches oubside dlamater),

fastened ia a wooden holding deviece which in tum is elamped

in the wind boz. TUpon the compietion of the lining, the
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Cupola Iiatal.

b, 4

A satisfactory chemical composition oi cupola

metal for side~blow converter steal-making is carbon 2.75
to &,00 per cenbt, silicen L.20 to 1L.350 ner cent, man, ansss
0,50 to 0.80 per cent, pncsphorus and asulphur Q.06 per
cent or less, deopending on specification limits. The metal
temperature should be 2750° P. or higher

Operation.

The operation is cormenced dy turning down
the veasel Lo receive tha cupola nebal, which, winile in
the ladle, has had all slag vemoved from its surface.
The converter is turned ap untlil the suriace of the
metal is level with tho bottom of the tuyeres as obssrved
through the wind box door. The coaverter should then be
at an angle of between 4 and 10 degreea from horizontal
towards the Cront ag indlcated by the pointer wmoumbted on
one of the trunnions on the protactor mounted on the
standard. The wind box backing plate is clamped in
plage and the blast (froan 2 to 5 pounds pressure; ag

ghown on & gauge on the operatiang platlform or tpulpiht!)

is turmed on. IL the vessel Lining and the cupola wmebal
are quite hot, the flame ghould come up almost Inmwediately,

accompanied by a large voilume of smoke and scintillabing

1. ]

sparks, During this first eriod of the blow the flame

ia not very clear. The next period, known as the 'wmanganess’
period, hasg the flame Decoming inbtensely wale with

gharply definad outlincs, zccompanied br a turbulent bolling
action in “he vessel causing considerabls slag to be

emitved. It 18 necessavryio lover thne pressure to possibly
2% pounds for a minute or so unbtil the reaction guiets down.

During the third period, the carbon period, the flame is not
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8o clearly defined, becoming Llickery with feathery cdges

and with & dilferent colour. Yhen the reactions of oxldaw-

g
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tion of the metalloids eare about complete, by listening to
the rhythmice sound of the blast one will hoar Jlven «
peculiar gound elfect similar to a sigh, and the flame,
which las been at the normel size, now goes 'up for the
lagt time." This Llesme is lono, the longest of the whole

N

blow, and although thin is guite intense in its brightness
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and also hasg the feathering edgeds or fingers. Mg 3000 &8
this flawe starts dropoing, the blast ig asbhut oif end

the vessel is turned down. The predetermined smceunts of
gilicon and wanganese are then added. A convenient method
‘of making these additlions is LY the nse of a gilicoe-manganese
alloy~-preheated i nccgssary--which does not lower the
temperature ol the metal as much as would the necessary
larcer acdib’ons of the ferre-alloys. The metal temperature
is usually over 3000° 7. The metal is then tapped out into

the
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adle
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It is cusbomary wo use a slap s
nouth of the vesssel Lo hold back the slag until the ladls
ig almost filled. If the slag is thin and {luld, it may
be talckened by adding sillica sand. If there is much slag
in the vessel, it may be partlally skimmed out bhofore
tapyoing. Alter the metal s tapgped, the converter ls
turned completely down, to drain off any slag remaining in
the vessel. An laspecticn is then mads of the lining and
the tuyeres and repairs ave made 1L necgsssary. The

converter is now ready to recaive metal Low the next

hlow,
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Time of Operation.

The tirve reguirved for the actual blowing operation

wlll vary somewhat undevr C¢ilferenl conditions, vut is usually

Laih3

12 to 15 winutes fvom turn-up to turn down. The total cycle
of charging the converter; blowing, deoxidizing, tapping,
and slaepging should be about 25 minctes. The actual time
cyecle depeunds on the chenisztry o the cupola iron, tempera-

ture of metal at start of blow, temperature of vessel ab

start off blow, blower and power characteristics, aad

ot

rerter.
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facilities for heandling meibal to and frowm the con

Limitations of Side~Blow Converser Pro

Ce88,

In commoxn with othor wmethods of steel-making,
certain limitations are to be found in the side-blow
converter process. One ls ithe necessity of using maberials

of low phosphorus content in the cupola, 25 no sablsfactory

methnod exists Cor phosphorus reduction in furnaces lined with

)

aeld (siliceouvs) waterials. Another limitation is the rather
Ligh melting locses, both in the cupola (3 to 3 per
cent) and in the converter {10 o 15 per cent).

In the couverter process, successiul operva~
tion is due in dorge part to the training and judoment
of the operator. With the daclins in the uss of convertera
in the past lew years, sxperienced operalors are not as
avalilsble as formerly. However, this difflculty has

~

been partially of

Jset by the introduction of electric-

¥

eye control, wolch materielly snhortens the period of tims

required for the tralning of ocperaitors,

s
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The advantages of the converter process

for the production of 1light and medium casbtings are:

c*

(a) the cheapness of the installatlion; (b) Flexibility
in operation, for metal wmay be produced at intervals
throughout the day; and (¢) the high temperature snd

excellient fluidity ol the steel produced.

Weartiwe conditions demand changes in thought

as well as in manafacturin, processes. It would scem

ey 0y
1

that gteel manufacturers should seriously review thelr

procedures in the 1lizht of changed conditions. Any

such review should not overlook the possibilitles of

the side-Dlow converter.
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