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INTRODUCTION

The small steel meltin~ plant desoribed .in'~~ifJ broohlire;C-is
,intended to" manut"aoture ii~gots or billei;s frOm DorapmetaJ.
where t11e demand for suoh produQts 6XiEi!~s and where such a
local operation would be praotioable. The proq.uot of this

. plant 1s intended :~or use in a small ~teel rolling mill to
"" produce concrete reinforcing bars and merchant shapes.,.

Either ingots or billets can be produoed. in thf. plant. ,
However, :for the purpose ot .simplif'io&tion" only ingots will
be diaous8ed in this.broohure.

,~

In order tcmake realistic estiD1&t$s, certain
be made. These arel

1. All coets, su~h as those :for build-ing,equipment,
materials and ~ppliee, are 'b-!iosed on prioes L1"l the
United States.

2. The opera-:;ins 00sts, inol·l1ding labor used, are
taken from the actual operating ~eri6nde{)f a
small scrap melt1ng plant in t~<l. Unitee. Stat8••

3. J.d.equate power and_ter are ava11ableat the
plant site,

JJ.l' estimates are based. on one 8 hour>wOrk ,shift
p8r day, 5 daTa per week, or 40 hours p'er"")feekJ

Several more workers than ar8 shown in the 'estimate
will ,be required. during the training. period .m.d·
peak produotion is no't likely 'to be a'ttain8d. Un'ttl



the whole organization is
It is estim~ted tha.t this
trom 6 weekato 3 months.



w.tie~.~he bucket i8 :fll:Uy i.,;Ja.d.ed,' thebr1d~fe orane oarries the .,
.biicket~ into' theinelt shop iand plaoes 3.t in position for ohargin

'Ill:n'the furnsee ie ".,..tV, 'tor c;'&rghg. the'rocr. 0; th..,~,;.~. ,:,',
:r,ai~ed. and·~ , g clear4', ~ Thebridgeorane th~n pi >up theloadetl. ,,'
char~ng bue nd, plaoes l·t· into ,the furnaee. ' heat from the ".
£urnac~s· the manila-rope hold.ing the hinged section,' ,.,.'",.
,re in a oha~ge of ,scrap into ,the meltingfurnece. ' fhebuoltet .
is, remoVed and the c:furnace roo.t 1s •.swung ,back ill'to plaoe and;
secuell' looked.' ,

. - . .

At this poilf;t,ad~itions of lime and;.: mil ., I ' ,

oha~gingdoors, 'sotbat theslagwhicb to s Will have, adeo% ,
iug effeqt on the molten met'al. The eleotric po.wer is thenturntd"
011. &nd' the eleotrodes are lowEJred until oontact, with the scrap' is'
made, completing an arc. As' the sorap is melted, the' electrodes .,
are lowered, 80 as· to maintain a oonstant arc. with the,' re~eed.ing
metal. When th~ original oharge is sufficiently melted,' oneur .
more charges are added until the to.~al ch&rge' equals the' required.,
weight.

On completion of the melting,ohemical analyses are made &.n<J' the
required. additions 0-£ materials neoe~a&ry to produce SAB'lOlOto

'SA.E 1020 a,cemade.

·The molten steel is retained in the turnaoeind ana1yzed. frequently
Until the effects of the deOXidizing slag and the addition~ h&ve, .
produoed the, proper ,ohemioa.l oonditions. .

After the melting is oompleted, 'a lad.leis pdsitioned by. the over­
head travel;~ng orane to receive' the metal . from the hmace. The
fUrnace 1s tilted 80 that the molten metal flows through the pour­
ing spout:into the ladle. The loaded ladle i8 movedby' th.ebridge

~''Crane ti)' the pouring floor, where the. molds have been an"&ngedin
ro'" 'and. & :took made from 3/41noh.Borap reintorcingbars q.&s. been.
placed in the top of each mold, toming a loop, tor .the purpose !of
,rsoving the ingot fro111 the mold.
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The ladle ls passed from mold to mold .and the oo:rrectam,QUnt ot.
molten metal ls discharged. trom a hO.le inth~. bottom. of the lad.t~
into each mold. . , .

lloweve:t>, in a steel::;Delting plant, the ladles izld the molds, and
especially the furnace, eont!.'Ol the produotion. Produotion .is
always helted 1thi.le the furnace is beinl{.,relined. !hil! repair, or .
relini.ng, may be requ.ired at any time.::rheref~re,whileone, I.

maintenance man: will be employed for g.n6:re.1 maintenanoework, all
maintenanoe work ~equii"ed for thema.jor equipm~mt will be done' by
the r~~r operating crews. ..
l' ') '- , ',-------.:::~- "

PROmOTION OAPAOITY

The 04paoity of a meltillg plant.!1S eoverned 'b7 the;slze o:L~ ~i~:turn
The £tu:onaoe shown· in this brochure is rated at (; tons per hour.
Based on opera;ting experienp_ in the United· States, 'about 4 t;OUrtl'

daY'.·are required. for rep&ir~ and maintenanoe•. ~.r.tor., ,th.·~a .
will opeR:t4l an average of UO~B per '.day' 1 clq. p~~~ ...eek, ])r140
hours per week. Basedh on th;s 1.Urnaoe rating and plant experi,n '
the produotion oapacitY' of the plant is abou~ 400 tons ofin~
"e., .or 20,000 tons per year•.• S~~d. _,larger p,rodUotionbe /z '
imti&l17, a larger turna.ce would. )),8 needed. If ev~t1?-&l &%pans
reqUired, ~.aMtionaJ. fu%'n&Oe with c a4equa'tell' rated oa.paoiVto
the P1.od.l&iJ~ion demand should b. installed..



















iNGOT MOLD



ro'videfo~ eventual expansion, 10 aores of level, well-d:ca.ined
is. required. The site should be.ail &dvantageously looa.ted

..-sS1b1ewith respect to transportation· faoili tiee, power,
lo,·· tuel, sources of 1ab.9r and markets. The estimated cost
ho plant site is $1,000(/



WATER

Estima."ted annual. oost

General plant
Buildings
Electrical equipment

TRUCK

BRIDGE.CRANES

S+JiOe the overhead bridge oranes will handle all ~terials and ..
iilgots, the {niy truck required will. be a one-ton J1iok~p t.rtlok
estimated to cost 12,400. The annual oost of operating the ...
truok 18 estimated at '500. The coat ·of the driver is. shown
1n the indireot payrol.l. ..

Two ove~head5 ton bridge cranes, ca.b opeN.t~ and equipped wi
both magnetio and hook lifts, will be required. The cost of t
cranes complete is included in the building cost.

.The .fa.ctory will not use large amo'Wlts
will use some wa:ter,
It is estimated that
not exoeed '500~\



equipment

EQUIPMENT BEQUIREMENTS
C/

6 ton fu.:.;maoe, oomiJ.ete with spare roo:£ ring,
tranp!~l'Dlers, sntoh gear and hydraulio equipment

250 molds for oasting ingots

Oharging equipment, including magnet, charging
buokets and oloa,~g stands

Fumiture\c and fi~ture8A
-_:/:,/~



PLANT LAYOUT
PLANT-FRAME CONSTRUCTION-_ '££T LONG·.





Estimated
,An:Q,ual.' ,
Pa.z

$ 16,OCIO
8,q'~O

6/000
=;4,000
6,900
3,000

2.00

Estimat&i
Annual
Salary

82.00
2.50
2.00

Es'tim::l'ted
IIO"J.rly
Pay

Men needed.
per per
shift .•dfJ.z

3
9
3

...L
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TOTAL ESTIMATED MmuAL .DIRECT LABOR COST.

roTAJc .ESTIMATED A'NWAL
miBBOT LABOR.· COST

the plant 'Rill
per year..

LOcation
-- ==:::

.. , ~'<:>

)::,,-

A.NNUAL DlREC1!' LABOR

Kanager
.Chemist
:Bookkeeper
Secretary .

= Vaintenance
Truck Driver

=PoSition.

Scrap yard 1
* ]Urna..ce operators 3

Crane Opera"tor 1
Hold. and ingot

storage C2

* :The furnace operators are the key men in this









I
~

COMPANY IUD·



OllCWlIZM'ION

Is there r~aonable as~oe thatexperienoed men will be avail­
able f'o~ management and other key posts to initi.ate operations!
Will *Uitable trainees be available tor the permanent Q,rganisa1lion?
The men in th<fltq posts should be trained in advance of' the
initial operations of' the pl&D'~

Is there potential competition whioh will redttce the revenue below
a profitable level, either by lowering prices or by reduoing the
volume of s&les?

COJIPE'lITION

COSTS

After reviewing the estime.tes of cost and earni.ngs shown in
broohuresothey oonfo2."Dl to aotual looal costs, where it is
proposed to build the plant, will a profitable operation be
indioated?

SCRAP STEEL

A small steel melting furnace built and operated. ~o make -steel
ingots aocozoding t.o the a.ssumptions made in this' broohure,
would be a profitable undertakiD:g.

Ther\~ are some determinations, however, that should be made
before a deoision is reached to build and operate such a plant.
Among the necessary determinations to be made are thoag 'With
respect to the·following items:

Will the potential annual sales amount to at least 11,000 tons?
The plant oould operate at a fair profit on that volume of
business.

Is scrap steel available in adequate amounts and at reasonable
prioes? .
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