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“to provide only a general’ picture of the |

~a fac this type. In most cases, plans for aetual
gjlnstallations will require expert“ﬂnglneerzng and f
,rfadvice,in order ‘o'meek D

‘uﬁ “gdﬁsxdered a recOmmendatlon or an
J'jendorsement bj'theJInternatlonal Cooperatlon Admlnlstration,
: jabut mere&y a cltanlon‘t t 1s#typlca1 1, : :
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A SWML STEEL wmrmG PV

“inténdgd’tbﬁmanﬁfactureiiﬁgﬁts:6r5bilqu3 fﬁ¢mLﬁ0rapfﬁeﬁal, .
where ihe demand for suoh products exis'/s and where such a =

~ The small steel melting plent desoribed in this broohure is

 1ocal operation would be practicsble, The produot of this
~ Plant is intended for use in a small eteel rolling mill to = =

~ produce concrete reinforoing bars and merchant shapes, -
- Either ingots or billets can be produced in this plant.

_ However, for the purpose of simplifiostion, only;ingotsnﬁiiigé¢ﬁf;~Q»A

- be disoussed in this brochure.

. In order te ',m&lﬁie‘j;rﬁalistic es‘timates, ‘é;ertfa.in ‘assiwptions must

'1&7 5117¢°ﬁf3yMQQQh,&ﬁafh@ﬂeifor.bﬁilding;iéquipmént;{“‘ i
~_materials and supplies, are based on prices in the g
- United States. oA R T

2. The opereting costs, inoluding labor used, ave
. ; 't,akan from the a,c'tual oPerating’ erperience {)f a
small scrap melting plant in the United States.

3. %&&a@uat’eﬁ'poiarf and water aré 'af#ile.blfé at the e

Blant dibe, ool TSR e e
4. Mequate transportation facilities are svailable
- at tho plant site, il D L

5 A1l estimates are based on one 8 hcurrkshift .
- . per day, 5 days per week, or Af) ‘hours Péﬁ?ﬁ“ﬁ% e

6. Several n‘mrﬁf: workers than are ehown in the estimate =

will be required during the training period and P
- peak production is not likely to be attained until




*“7fhffoonform to. a¢tual 1oca1 cond1t10n8e~t,ﬁﬁ

7the whole organlza*lon is thﬁrgughl +ra1nedo ‘"'ﬁ ’5’",“: T
It is estimated that this ,ramnlqg w111 require L
from 6 weeks to 3 months,

’f$'7¢1",The scrap and: pard cf tha suppliaa will ba avall-”
e able locally. : ; e , G

‘ j 8g ifA market ana1"51s haq nroved that annual sales off@f
- ka,at ’east 11 000 tons of 1noots are posslb19.‘_w;%fr‘

(> \‘ 9§;‘fTh@ following 1tems cannot be e3~1mated realzstznally.__fq‘

e :kao“ Lan value o
-~ B, Freight in and out, a
. " Co Distribution and sales cost, =
- D Taxes, erest and insuvance,.  L

11e Ak s w111 be‘made for each,of these itena
~ the : e of completing cost ‘estimates, adausﬁmen s,shogld b
':;;made in accordance‘with ac+1a1 local costs. Spearinan

?ngn fart, 311 costs contained in this broohure ahould be adjusted tofhljj

e
e b
«;;

| *’%ifEi§¥¥3322;§229521952;gg§j~‘4;;‘”*"'*

_?mde prznclpal prodxvt of this small meltlng plant 1s ingots pro&uced
"from 1ocally’purchased scrap metal. i

‘ cThe ingots ara 1ntenaed for the prcductlon of hot rolleé relnforczng oy
_ bars and merchant shapes in a steel rolllng m111, ‘The 1ngots will
“be about 57 inches long and tapered, 5 inches square at the top and
4 inches square at the bottom, with rounded cornerse anh ingot will
 weigh approxlmate;y 264 pounds. 2 ‘ e : o

o, Tha quallty of the 1ngots produced will be»equal to a low carbon eyt
f;~oommerclal or marchant qugllty steel, usually d331enated SAE lOlQ'to i
- SAE 1020. ;



| MANUFACTURTNG OPERATTONS

VJ'fScrﬁp is reca‘ved a2t the plant by/railroad and bya rucko It is¢’f ‘§ ‘ 
- unloaded by the brldge crana, using a magne%, ani plaoed in the[gyt~
;ﬂ”raﬁ yard.‘-, : o .

. :v,imhe sorap 1% 1oadad 1nto a chaxgnﬁg hucket by the brluge orane

#  using a magﬂet.. The botiom nf the charglng busket is hﬁnged,,
~usvally in € sections, These sections ars sawured 1n thefc‘nter
;,of=the huckaﬁ at the bottom with manxla* : :

“5the buckeff ”i£v;1y ;aaded, the bridga orane'carrles'the_
;cket“into +he eltishop and placas 1t in positio for ok

¥ “;g"eaiw‘for caargiag, the roef of ,heqw
aised and syung clear, The bridge crane then picks he load
charzing buakat and places~”tf1nuo the furnacs. The heat from th
«ga“furnace onsumes the manila . ‘rope holiing the hin, d~sectian
. reiessing the oharge of scrap into the melting furnace. The
. 'is then removed and the furnaoe roof 1s‘swung*back 1nto place and,
“*;*,securaiy locked. ,,; ,;\\ e A L

& At thls p01rt, addltions of 11me and mil] soale are made thropff
r,~;}71;chaxging doors so tha% the slag which forms will h&veta-deoxic**
~ ing effect on the molten metal. The electric power is then turnei o
' on and the electrodes are lowered untll oontact with the sorap is
'~f:made, comple*ing an arc, As the scrap is. me;ted, the eleetrodes“’f';u
.. are lowerad, 80 'as to maintain & oonstanﬁ arc with the reﬁeeding
- metal, When the orlganal charge is sufflciently melted, one o :,“f,
. more eharges are added until the total oharge cquals the req#\ ed
zveight.w i Ll

¢ kuOn aomp etlon of the mslting, ohemlcal analyses are made &nd the jf g1  * =
. required additions of materials neosssary to yroduce SAE 1010 to ‘
. SAE 1020/are mado. : ; " S

' >The molten steel is retalned in the furnaoa and analy ed fraquenthyf” WJ[,;
. until the effects of the deoxidizing slag and the additiona hava e
j‘produced the proper chemical oonditlons.; ;wf : R

' ]‘A‘ter the maltlng is cemnleted, a ladle ‘is positioned hy the aver- ‘ :
 head traveling crane to receive the metal from the furmace, The
~ furnace is tilted so that the molten metal flows through the pour- =
o ing spout into the ladle., The loaded ladle is moved by the ‘bridge
 crane to the pouring floor, whers the molds have been arrangod in.
- rows and a ook made from 3/4 inch scrap reinforcing bars has been
~_ placed in the top of each mold, forming a loop, tox the purposa of t ;
- Vremoving ths ingot from the mold. ‘ Shm




a f 'l‘he melting cycle requirea approximately 2 hour&.

i,f any, delay i k"'t"’ktha*productlon schedule.

:‘ .,fI:Iowavav, in a ‘stee
 especially the furnace, control the produotion, Production is

j‘rhe ladle is passed from mold to mold and. the cqrrect amount: of ,
‘molten metal is discharged from a hole 1n th\,“r_"mttﬁm of the ladle

: ,,’into eaah mold. e

| As soon as all 0£ the. moltan metal ‘has been removed from the fuz'n oe,
it is immedi&taly reoharga&,a and the mel%ing cyele is repea*ed.. ‘

al‘t:mg plant, the ladles amd tho molds, a.nd. .

s always halted while the furnace is being relined. Thia repair, dr
relining, may- be required at any tinme, *Th,erefers, vhile ‘one

- maintenance man nll ‘be employed for general maintenance worky all

o day are required for repairs and ma.mtenanco. ) 'l‘harcfore, the furna

- the production capaciiy of the pla.nt is about 400 tons of ing.ts per

" maintenance work required. for the majbr equipmant wn.ll be done by
the regxlar operatmg crews. See e ‘ o :

‘ m‘:;mquzéﬁ cancrrff ‘

The oapacity of a melt:mg pla.nt :.s gcvemod. ‘by the size ci ‘-:he furnaoe.“h
' The furnace shown in this brochure is rated at > tons per: hour. L
-~ Based on opersting exporlem‘sa 4in the Unitod Sta‘bas, about 4 ?ours pe.

will ogerate an average of 20 hours per day T days per veek, or 140
' hours per week. Based on this furnace rating and plant oxperienco,

required,
 initially, s larger furnace would b reeded. If eveniual expansion is

required, ar additional furnace wiih adequutely z'atcd oa.pa,ony to m;“
. The ’1"’1“""10” demand should be installeds e

week, or 20,000 tons per year. Should a larser produotion be
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- INGOT MOLD -

: ALL uueusuous”me m INCHES‘* .

" ESTIMATED WEIGHT OF INGOT 2
t-:snmrrso wslem' or MOLD




i Pmmszm

f?To provzde for evenfual expansion, 10 a@ras of 1evel, well—drained»‘,‘

f 1and ‘requlred. The site should be as a&vantageously iocated S
a8 poqsihle with respee+ to transportatlon faoilltlee, power,
ater, fuel, sources of labor and markets, The estlmated coat
£ the p’ant site 13 31 000“ [N : v

1 ;i§§Z§§i§§§v:iH,;¢f“5

ildlng/frame shouli bef350 feet long, FO feet wide and
feet hlgh to permit the 1nstallation and operatlon of

‘g T Ja bridga”orane across the 60 foot span, with adequate oloarance |
"‘A,fﬁbalcw'the cranea~ The bulldxng frame ‘should be of steel.

‘7 fﬁ0ne half, or 175 feet of‘the frame conatruotion, where the act uai

kpourlng takes place, should bs provided with & roof

' 1and sldés ‘as shown in the plant layout. The roof and sides

_ should be covered with 16 gan<e galvanized sheets. The galvanizé&gﬂVv‘\

;'1aheets should not have direct contact with the ground. The ends
. shouid not be covered, but left open,  Since the other half of the

‘},frame oonstruct;on will bo used for scrap storage only, it will

~ fonot raquire any covering. The floor of the covered half of the
'v!_fbu11d1ng ‘should be of heavy. conorete. No floor is required in the
. open half, A well constructad, dust-proof Pbuilding 16 feet by 20

' 3~foet, should be constructed to house the transformers and other

- ?»5galectrlcal ‘equipment, The estimated cost of the &bave 2 bulldings,,‘;i ”
*g,\includ;ng‘% e]cranas, is 8100,0u0.~”w“‘ B : s

1”*A one story offlce buildzng of approxzmately 1 OOO squsre feet

 will be requirsd to provide for a chemiocal 1ahoratory and quarters

 Zor the superintendent and a olerk. The estimated cost of this
My:'miming is 36 600. SRR e o

i ;It is acsumed that a dependable supp;y cf eleotrio powbr vill be -

k”}Vavazlablo from publ:c power service lines. The $o5al power

‘[; fsstimatod annnal cost of power is $80; OOO.Vif«~

' required to operste the plant is approximately 500 KWH» The  !‘  ” fﬂ‘l:




‘“ :;The factory w111 not use 1arge amounts of water. The offlce
. will use some water,; but no large amounts will be consumed.

Very little fuel will be réquzred. Heat will ha negde& for thgﬁ(ﬂy
office and in the plant when the furnace is not uneratlng'in o
cold weather. It is est;matad tha+ the annual oosm of fuel
‘~w111 not exﬂaed 9500. , -

| WATER

© It is estimated that the annual eost of water requirements willf
not exceed 3500. : ; 0

: BRIDGE CRKNES

2 Twn ovezhead 5 ton br;dge cranes, cab operated ani eqnlpped wlth
both magnetic and hook llfta, will be required, The cost of the

. ,Granea comnlete is includad in the bulldlng oost.~

~;Si409 the ovarhead bridge oranes 1111 handle all materials and
‘ingots, the cnly truck required will be a one~ton pick?up trudk
 estimated to cost $2,400, The annual cost of operating the

5 4ruck is estimated at 3500. The cost of the driver 13 shuwn
in the indireet payroll. s ‘ , S

EEPAIBS
'Estlmated annual ooat of miscellaneous rapa;rs forx; |

‘Genaral plant ;21;  {“Q o gl,zgoffp'

iVESTI“ATED LNNUAL REE&IRS  , 34,000?f -

This doses. not inolude rqpaira 4o major oquipment.; It does inr'
~ olude materials that the maintenancs man will use for minor o
‘ fquai:a to the huilding and utilitios of all kinds,,fm}gi,~4,

, ‘ ??4%§"‘:




B N'PMENTH""VV >wr§§ ;ﬂ

‘,6 ton fu"nace, oomp;ete wmth spare roof ring, -

trans.ormers, switoh gear and hydraullc equlpment

;250 molds for oasting ingots

2 le-ton la.d.les

'if70harg1ng equipment, 1nc1ud1ng magnet, oharging
buokets and closin~‘stands b

“f :'Tools and ohemzcalkanaly81s equlpment

; Fumitura\ and ﬁ.xtures W e

BIEEECIATION gy FERHD ASSETS

7%fg;‘i, ’Egtimatedf

; - | ‘o?t :
s 3 106, 600,
200,000 ;
‘ 400‘~

 Buildings -
,‘n,EquiPmant '
'Q"Truok ok

TOTAL Eswxnnmnn ANNUAL nnpnschmIon‘[v“*‘f

Q‘

GAPTTAL INVESTHENT

~”Land, 10 acres
Plant buildlngs 7
Office Building
W!iant eqnzpment
Trudk

TOTAL ESTIM!TED o
CAEITAL INVESTHENT

3310‘,099‘; v

28 500 ~
9,000 “
“jﬁ1o;qoo*

4,500

Cdser
8200 000‘fgf ‘ i

i Aurial

~ _Depreciation

S;jf5;§30 o
13,333
500

s 19,263

3 1 ooo} i
1oo,ooo* L
6,600 .
2000000
.__2;499 i

!DRZIHG QAPITAL BEIENTS‘,“i’*~N7¥U~

"Somo af tho AW mater1als and supplias may h&ve to be 1mportéd.

~ hand,
“bo approximatoly 890,000. '

~ About 3 to 4 months! supply of these items should be kept on L
It is ostimatod that the noﬁking capital required will




il

It

AT i

e o oh e s

-5 TON GRANE

= cmmmne SUGKET [T / ,

?LANT LAYOUT

m.mr- rnm: (CONSTRUCTION -380 FEET Loue' .

oﬁcx ‘

STORAGE

INQOT. -
TRANSFER

i s o

CAND STAND |

LADLE
- PREPARATION

I

§ TON FURNACE

e
pouame_rl._q%_ Ry

WLD PIMRM‘ION
DEMMNT

IAY

— o e i et i s i, s

nnmr oneu"

‘1‘1{3 F’LO' O!‘ PRODUG'PIO‘! IS GOPTTRWOUS PRQM 'I‘HE SGRAP

uma}ro THE 1§00 mxsmn. mms 13 WO BAGK mmme. i

{ 1:1.:::\1«; tua-svmon ,

FeEET| o ,

. mmm :
_...J

178 FEET umen ROOF—

oore:r .




| Ladls linings, stopper fods and other repaiz

 Oxygen, lubricants, tools, and other supplies




AMVUAL QIREQ@.LABOR_J | _{,:'

Allow1ng fcr helzdyfs, vacaticns and for mazptena 1ce of the fu:race,
the plant will onarate about ?30 days per year, o abouu 5,900 honr ;

per Jear, o

fﬂbn’néédéﬁ  ,

e per per
: Location

Scrap yard : 1 3
Furnace operators 3. .9
Crane Operator 1 3
Mbl@ and ingot =
>stqrage,, 2 6
i ’ : ~ 21

0\

TOTAL ESTIMATED AHNUAL DIBECT AABOR COST

shift _day |

;,Esﬁimaﬁed,
o Hourly
Pay

sé;bo
250

’«uz.QQ ﬁ ﬁ>

2;00f6 .

o KE":MEN

Vf * The furnace operators are the key men in thls type of plant.

| ANYUAL TNDIRECT 1ATOR

‘ff%bsition,*

B 14
S el

Manager

Chemist

Bookkeqpez

- Secretary . -

-Maintenance
a Truck‘nrzvaryig

‘&HFHHPPJ

ﬂmuzmmmmAmmm‘«
. Iunxnzcm LABOR. cosm,

 Estimated

5'Annua1

'1~ sa1a;x |

; 1 $ 16 omo*.'”*' g
. Bj000
*,6/000;.

%4’

G0
=j3¢mo‘h; ;

$ 37,000

7;“jiiga;ur7'

rﬁEstlma%ed

31u4w7







RECAPIM&TIOEOFCOSTS, s.u.ssmmz‘ms

Estlmated, fﬁﬂ*n”
Cost

| m""ect ma*ferlalﬁuﬂ e 1 032,000‘ = b
“'waawer s
“Fuel
Water L e s
~ Direct 1ab°r SRk ey 122,450”f
. 1Indirect Iabor e qﬁvf~jfj;g 37,000;4;_(“ e
i ;1"Trudk e;pense &, ;  },’:,   J‘,,;f~’ 5oo¢;5f~“

TOTAL ESTIMAWED AFNUAL

‘”waepréCiatiOﬁf
~ Insurance
. Legal and audlflng
. Infterest on loans
~ Bepairs to buildings
Unforseen expense 1¢ ,:W,
/"Proflt before taxes - a

| *mmx ESTOATED -
. ANNUAL SALES

. sually'unq -
{“cantraat and are saslly checked by reference;ko 'th
{;bllls. For szmpllflcatlcn, such ite ad

“v«fasterzskwon the attached lzst) are\ok tted To




] d of each month the manager w111 reoe1ve a s atement of =
ditures ‘broken down by budget acoounts, If the e;p\ndx- :
'eed the budgeted monthly allowanoes on any of the i
- the bookkeqper will furnish the manager with a break—~

1 expenditures relative to the budgeted accounts'gxoeeded
Supportlng data can be secured by reference to the ‘

;rbquzsrtlons.;

atio and?sctiongg;

**«*,_]BUDGET GGNTBOL Accouuws

Mbnth’y :/
V“endltures {

thbor 10 1noludas 1nsuranoe, legal
and andztzng and intérest on loans.

. Noter |

Monthly‘w~4.
Budge+ :

sd 1,333
5100 ¥f i

- ,,if 4,166 $ 
,,j}ii  1, 6665;;;
ﬂ’  ";i§};; ‘
-  ?133‘  
e
?5 1§?;34¢ 1f
" 1i§;é64; (
k} g3;Q83 f:

Thls referenoe w1]1 enable the managar to

“ipen tures w111 exceed any of the budget accounts, the book-‘ﬁ :”
keeper wil brlng this to the atter+1on of the manager for hls

Wl,ggdf'

| ‘7;",10',0‘30*:

ﬁl 032,000 ‘ G
aa 084fjj«§f;ﬁ&

122,4so”ﬂ‘
37, |

' l?5OO7'

n"  221;? ;f ; j*?ﬁQ5:* 9 - 

et
. Pudges

50,000
20,000

1 6007 '”'
1, 2005; .
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“SUMMLE¥‘~

,l’,A small steel meltlng furnace bullt and operated tc make steel
“ingots acco*dlng tc the assumptions made in thls broohure,‘

 f{>wbu1d be & profitable undertaking.

“_iThere are some determ1nation8, however, that should be made

km;before a decision is reached to build and operate such a plant.f‘

«NAmong the necessary determinations to be made are thoee‘w1th
‘respect to the follow1ng 1tems: : V :
kw111 the potential annual sales amount to at least 11, 000 tons?7;”v |
'The plant could operate at a fair prof1+ on that volume of : !

bu81ness. : : : ,

SCEAP STEEL

18 scrap steel avalleble 1n adequate amourts and at reasonable
~,prices? ~ ~ : v ' : ~

VCOSTS

After reviewlng the estimates of cost and earnzngs shown in thia

~ brochure so they conform to actual loocal costs, where it is
proposed to build the plent, uill a profltable operation be

indiocated?

COHPETITIOH
Is there potential competitlon whioh will re&ﬁce the revenue below

‘& profitable level,. either by lowering prices or by reduolng the

',:volume of sales?

 ORGANIZATION

 Is there r egaonable assurance that experienced men will be avail-‘“

|  ‘ab1e for management and other key posts to initiate operations? = .
- Wil11 iuitable traineee be available for the permanent organizstion? s

,,,,,

~initial operations of the plent.

24
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 :5f[The sexvices ofgprofessional engineers are desirable in thef: oV*

 ‘o:%p1ant is smal,

design of a steel melting plant, even though the proposed e
. correct demsign is one which ‘provides thej,;ﬂ

55f‘ﬂﬂgfoatest eoonomy ‘in the investment of funds and establlsh937 a%
- the basis of oparation that will be most prof1table in thn o

"i f!fbeginning and will also be eapable of expanalon without ffof“”’

”?7:C;fa:ponlivo alteration.

~,1°rofetonco to the publiﬁhed oards in va ous fngineeringj' ey
- magagines, They may also be roaohed,throug their nat10na1k~* -
};orgunizations, one of which is the : : L

litional Bocioty ot ?rofossional Enginoerl,
2029 K Street, Northwest, S
Ihshington, D. Go;f“~, e

 'fIhnufaoturers of industrial equipment usually employ engineersV‘ .

. familiar with the design and installation of their: speoializedg_:

kaiprod:uots. These manufacturere are usually willing to give

":~pzospective customers the benefit of teohnical advioce by those”o_

engineers in determining the" suitability of their equipment

“f{iin any proposed industrial project.¢-_,_:

 The cqu;pmont manufaoturers also know and can recommend pro-;f?7
. femssional enginsers in private praotioe, ‘who are: willing and ,
fablo to provide appropriate oonaulting aerviﬂes. ”fc_g, ;

;ﬁ‘






