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Preface

The growth pattern of industrialization, inciuding foundry
1ndustry, frequently takes rather erratic shape for a develuping
country rapidly going through different phases of development.

India 18 no exception in this type of spontaneous 2arly develupment
of 1ts foundry industry. During the early stages of this industry 1t
was bassd on elemental and temporary factors w.thout proper planning
¢n a regional or country basis. The individual initiative of the
entrepreneurs crossed all barriers of scientific planning in this
region. Nevsrtheless, production act:vities have been carried on
and quality producte are being turned out in thia arsa, helping t.
save the country's vaiuable forsign exchange. During the .ast years
thie industry had to be synchronised and reorgan:zed through bvetter

planning.

The selsction of priorities beiweer creating indigen us resear h
and development and dirsctly going .n for taiior-made product ion un:ts
pPlays an 1mportant role 1n developing a sound foundry industry.
Fortunstely, :n Ind:an conditions there was good co-ordination
betweer. the two types of creation and ‘ransfear of "know—how" :n

this branch of industry.

The developmen: of the toundry industry in the Howrah area . -
a result of imitiative, hard work ana seif discipline, suppiemsnta:
by appropriats Government support and in-cent.ves. 't s hoped that

e1milar conditiong exist 1n most of the ~cuntries of Asia and 1+«

Far East region or tnat such ronditions can be “reated.
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INTRODUCTION

Establishment of a small cast iron foundry may eound like a
simple matter, but in fact it is not just 1nstalling a few 1tems
of equipment and producing a few castings. Setting up even a small
cast 1ron foundry involvee just as serious consideration of various
aspectis as for a large industirial oomplex. To eet up the plant for
a particular type of product and ensure 1ts future growth as a
successful industrial unit for ultimate good of the society needs
strong foundations and industirial climate which can not be created
single handed by one entreprensur. It 1s a dynamic and continuing
process. Realising thie truth, the Govermnment of India decided to
create conditions under which thoee having the enterprising spirit
and technical competence could actively participate in setting up
emall industrial plants, including emall foundries. The task was
by no means easy to solve particularly having in mind that the basic
utilities and i1nfrastructure euch as electric power, steady supply
of essential raw materials, communication facilities for the con-
tinuous procurement and movement of rew materiale and finished
products, plant and equipment and techmological know-how and quality
control methode, adequate finance, marketabiiity of finighed products
etc. were mot aveilable before to the exteamt required. The Govermment
of Indio had to take a sories of urgent actions to provide the infra-
structure 18 the country for a2 1ndustrial base vhere both large
and engl! i1ndustirial organisations could perfors their regpective

functione 12 uiiding an enlightened geciety bringing :n 1t turn




maximum employment for ite population and at the sane time ensuring
a product quality comparable with that anywhere in the world.
Foundry induetry was only one of the major industries that
came up in the country by taking advantage of the common service
facilitiee provided by the Government both at the national and at
the stcte leval. Without these common services and basic infrea-
structures it would have been rather impoeeible to foster the growth
of both large and small foundries in the country. The functions of
various organisations which wero catering the needs of small industries
and with which the small grey iron foundries are closely imterlinked
have been briefly described, in order that the same patterm of
organisation can eventually be eet up by other developing countries.
While 1t 18 extremely i1mportent for am emtrepreneur to motivate
himeelf for taking up a eelf-amploymemt programme of eetting up his
own small foundry 1n Rie own country after making a careful etudy of
Local conditione prevailing :n each respective case such as availa-
bili1ty of basic raw materiale, marketability of cast productis and
basi: infrastructure needed to eet up the plant, 1t 10 equally
.mportant that the common services facilities are made availadle
t¢ him in order to eave valuable time amd to avoi1d 1nvesting a eub-
stantial sus f money in providing the 1afrestiructure. The pheno-
mena! growih of sma.i foundries 1in ind1a has been due to the basic
.afrastructure provided by the various Government organ)sations as

have been elaborately highl ighted .n this report.
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Howrah, being ths oldest industrial belt of India, where the
roots of industrial growth took place as far back as the 18th century
mainly due to the snterprising spirit of a handful of people, st1ill
plays an 1mportant role in the over-all i1ndustrial activity of the
country. This paper deals with some of the salient features which were
responsibls for ths growth of foundry industry in the area.

While old foundriss are still functioning i1n the old way, new
ones with modern technological practices are coming up fast to take
up manufacturs of mors and mors sophisticated 1tems of castings
needed for India's multifarious i1ndustrial complexss such as steel,
cement, paper, chemicals and fertilisers, aircraft and defence hard-
ware industry, railway system and automobile 1ndusiry, agriculture
and consumer goods such as sswing machines, electric fans, electric
motor, machine tool industry stc.

The various case studiss given as annexes of the paper with
description of technological and financiel data may serve as examples
providiag useful informgtion to an entrepremsur or to organisations
planning to establish foundriss i1n their respectivs couatries. Projsct
reports of different types of foundries with dstails of equipment pro-
ductivity, production cost stc. umder Indian comditions may servs as
a basic guide to emtreprensurs i1n developing countriss who are desirous
of taking advantage of Indian ezperience gained after several decades
of trisle and tridulations to set up small foundries on 1dentical

limes 10 the developiag countries of Asia and ths Par Enst.
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1. HISTORICAL BACKGROUND OF FGUNDRY INDUSTRY

During the concluding session of the 40th International Foundry
Congress held in Moscow in September, 1973, M. Kihl, Pres.dent of the
Congrese, declared that the foundry industry has been judged o be the
world's eecond largest industry not only rrom the point of view of

employment orientation but also in order of importance for the role

it 18 vlaying to sustain and improve human civil.sation.
Mr. Howard Taylor of the Department of Metallurgy of the

Massachueetts Institute of Technology traced the date of establishment

of the first foundry centre during the days of Shang Dynasty (1766-1122 B.C.)

in China. Mr. S.D. Joshi in his book entitled 'History of Metal Founding
on the Indian Sub~Continent Since Ancient Times' in tracing the origin
of foundry industry in India after examining various ancient cast products
concluded that foundry industry was in existence in India even 1in

4000 B.C. Whatever may be the date of origin of the foundry industry
either in China or 1n India one fact is certain that the technique of
metal casting has traditionally been an art and & craft with secrets

of the trade paseing jealously from father to son in every country

where founiries came into exietence to meet the growing needs of human
civilieation e-.ther in the form of domestic articles, work of art or
military hardware until the i1ndustrial revolution in the 18th century.

It was only during the beginning of the preeent century that the

scientific community started taking active interest in the materials

and the processes of the foundrymen. Today the foundryman can feel
confident that ecience and technology have made noticeable entry .nto
the various critical aspecte of foundry practices previouely treatiad

as top eedrets.




2. SOME REMARKS ON THE PRESENT STAGE OF DEVELOPMENT OF
FOUNDRY TECHNOLOGY

The modern means of quick transport, be it an automobile or a

rail car, a ship or a submarine, an aircraft or a space craft, neede i
castings of high precision that cannot be made without the active %
help of modern science and technology. 3
Since the S8econd World War remarkable progress has taken place
in the casting industry. The metal casting technology and foundry l
practices have been gradually developed to such an extent that it ;
has been poesible to guarantee the internal soundnees and consistent
solidity of the metal cast to various shapee and maintain the fine
tolerances of dimensional accuracy sometime even eliminating oostly
machining operations. The invention of monocrystallic metal castings
to overcome fatigue in moderr. long-range jet aircraft and space craft
are only a few examples which can be cited in full confidence. Thie
has been poesible due to development of various melting techniques in
vacuum, where no atmcsphere can contaminate the metal. For dimensional
accuracy the lost-wax method of moulding and casting in cersmic moulds
has brought perfection to such an extent that even fine threads for
which previeusly costly thread-rolling machines vere smiployed are now
being cast in various types of special alloys.
Concurrently phenomenal progress has been made even in convemtional

preparation of sand moulde which need mo mould-boxes} evsn the cores are

made of binderse requiring no baking. The modern high-pressurs boxless
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moulding syetem is capable of producing as many as 300 moulds

per hour with only one or two men working to press a few buttons
producing castings of high precision and dimensional accuracy

and interchangeability expccted of a component for an automobile

or agricultural tractor, etc. A typical example of an automatic
high productive moulding line with sand preparation and reclamation

system is shown in Fig. 1.

3o_ROLE OF SMALL SCALE FOUNDRIES IN DEVELOVED COUNTRIES

Simultaneously with the development of mass production technology
of cast parts required in large quantity it is fascinating tb
note that the small foundries are still playing an i1mportant

role in the economic activities of most developed oountries.

It i interesting to note that in the UBA in 1957,

there were 2937 small fourdries each employing less than 20 men
out of a total of 5758 foundries.

In the same year, the following tonnage of castings was

produced g
- Grey iron 12,664,504
- Steel 1,766,191
- Malleable iron 862,976
- Copper base 437, 100
- Aluminium 375,878
- Zinc base 331,800
- Magnesiunm 15,161

It may be observed from the above figures that production o
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grey 1ron castinge was almost eight times greater than atee ana
about twelve times greater (an maileable 1ron  amt ing product on

figures, respectively. This proves that grester attention must

ve given to creat:ng ani deveioping ~ast iron foundres.

Tt 19 a very healthy wign that attent ion . » bDeing mer cusly
given t. the development of grey ~ast 1ron foundry induat oy
partirularly 'n the emal: ocaie sector, not oniy hy nt.vidual
goveraments but aiso by the i1nternational organizat  ne . ke
‘mited Nations Induetriai Deveiopment . rgan. sat) n. The a jent it
ingtitutions and un:vers:tiee 1n aime! all deveiope !t ocun'r.es
are providing appropriate faciiities tc enl ghte ‘he perat  ne
of emai. foundriea, 1n addition to their effcrie . Ane ted w "t
the deveiopment of foumdriee for mass production.  Sinie the a8,
techmological etepes in a iarge fuwndry or i1n s s®@ai . foumiry are
fundamentally the same, the engineers and tehai-  ane reapins hi-
for cerrying out the production activities shouit be . nt mateiy
familiar vith ali the aspects ~f the viricus pra- !t < ea 'ha' Sus!'
ve 1mplemented t. produce a shaped “asting. “teee ums 2 ePs are
pregented \1n the fiow gheet ghown 1a Fig... [' mgy be n tea !rm
the flow sheet that the ndividual stepe required . malker 4 ad! ng
from raw sateriais are quite different from one ancther, esach wiep
IAVOiViIRg a completely d.fferent type of Lechnol @i @i oRten' o

oethod and having ite own operet . onal hetarde wh. h Gue! be ver ae

for the purpoee of produc.ag ¢ grod qual.ly cesting.
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Por asampie, the “eiting f metel tc ,te pre‘etarmined
~ampos tion 1avnives ‘horcagdh anderstanding -7 the setal
~hararteriot. s from the stncl yard ‘o the aouid and 1n esch
step sdoguate preceutions must be taker en that omiy corre !
QUanRt 'y and Proper Processing are ueed untl the finighed product
@' vee ‘he 4eeired servi o . fe.

Simiiariv the preparat:om of the eand Lo make the avity for
the "apting reguires 2 quite 1ifferent type »f ‘e hnci gy right
from the gelertinn ~f gamd and tp hoading Sateria.e e that
provides a otabio ehape far egact f-rBalion from the patters ar-und
WRich the oat Seuide v cres are foreed.

™s torhmclogy »f pattorn @aliing s agu:r & trade n  ee !
Quite 4ifforent froe seta aaling v eand prepars! A ald ‘'es' . ng

™e ot of 4 foundrymas o ‘herefcre rather vaples, .nvoiving
comirel of mitifariows fa-tore wli-Bb g towerds foreat . om 7 the
oVingD Trel 1t liquid tc gciid state and (te uiti@ate ond upe
grving sariafartory oor. <o iife A Rusardous ond. . ame.

®

) Poundryman, ‘herefore, Ras ' prepere himgeif . arcoer!

the chalionging ‘ask of prodec ing a o-und and o id a"ting W

theroughiy endeoretanding cach f ihe e < oteps.

4. POUMBRY (WUPTRY OF (WDA
Afrer aany yeare ! 4evelognent hrough L7 .ale and \r.btuial: ne,
tndis WD Sade o remariebdlis coltribution towards the devei . ghen' !

the foundry induptiry, ‘o AN IENER Rotli eabio grawih tak:ng pisre .n

the cant 1ren Teundry adusiry, @@ Gay b0 ooen frad “at.eo '.




Teble ). Foundry Industry in Indie

dtate Total nuwber Nusber of Smel! Prcduction capacity
of foaundrieg Scale Foundries of smell scale
f aundriee
(tons)
Andhre Prodesh r 13 10,000
sen 18 12 3,000
Mher 104 142 92,400
Dol 194 142 91,000
Qujer ot %e "» 97, 600
Maschal Prodesh 8 ]
Jommm keohad? ? 2 3,500
erele 100 o e,000
pdhye Predeoh ” » 17,000
hdves ] 10 »n,®
ahgreaivtre 0 m N, 400
S 164 147 5,90
Qleee n ”n o, 00
Pansdtichery )/ ) ]
Penjed -l oa 2,008,000
Rajesthen ] - ”,00
Uttar Pretoeh L L] 3, 79,080
Sept Bongel L m 1,998,000
Gowrapmt Famirieg
» 19 2, 000
- ———— e
1 stad 'Y 30 1,37,8, 000
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v+ Becuzzing Rxpsoditurgs

Ran Matszials & Consumsble atores (per month)
1. 17 ¥.T. Foundry Grade Pig Iron @Rg.560/- M.T. Ps.  9,520/-
2. 17 MT. Cele Scrap @ Rs.440/~ AT, Re. 7,480/-
3. Coke 9 M.T. @ Rg.260/= M.T. Rs. 2,340/-
4. Cosl 3 M.T. @Rs. 100/ M.T. Rs.  300/-
%. Phumbago, Bentonite, fire-clay etc. Rs. 100/=
6. Mould & Core Sand Rs. 200/=
7. PFerro Alloys Ps. 100/=
8. Miscellaneous Rs. 100/=
9, Limestone 2.5 M.T. Rae m- |
Rs. 20,39Q/=
counded up ll m lmﬂ g
Staff & laboux (per month)
1. Foreman 1 Rs. 400/=-
2. Skilled moulders 5 @ Rs.250/- Re. 1,250/
3. Semi-gkilled Moulder/ % @ Re.200/~ Rs. 1,000/=
Core Maker
4, Cupola attendant 2 @ Rs.200/- Rs. 400/=
%. Unskilled worker 10 @ Rg.100/- Rs. 1,000/=
6. Storekeeper/clerk 1 Re, _00/f=
R. 4, 30/-
Othex items of sxpenditurs (per month)
1. Pawer, water charges Rs. 20/-
2. Trgnsport charges irward & outwards Rs. 1,000/
3. Repairs & renewals Rs. 200/=
4, Stationery Rp, s
Rs. 1,500/-
Recu-xing sxpenditurs fox 3 menthe.
l. Raw Materials & Comumsble stores,
20,400 x 3 Rs .6l ,200/-
2. Staff & Lebour Ms.4,%50 x 3 Rs.13,680/-
3. (Rher items of expenditure,
Rs.1500/- x 3 Baa 4,000/

Rs .79, B0/~




Iotal Capital _lnvestiment

l. Land & Building Rs. 36,000.00
2. Machinery & Equipment Rs. 9%,200.00

3. Recurring Expenditure for 3 months Rs, _79,200,00
Rs. l.m'smom

for 3

1. Recurring Expenditure for one By sale of finished castings
m R‘o%.&/- o Rg .l®0/- M.T.

2. Depreciation of Buildings Rs.21,%500
' 5“ Pede 14”—

3. Depreciation of Plant &
Mechinery 460/~

4. Interest on total capital
investment @ 80X p.a. 1,420/~
5. Groes profit before

taxation 3.0/
Rs.31 .5w

[I. Scheme for the Mnufacture of C.I. Pipe Fittings
s

A covered area of 12000 sq. ft.
taken on rental Sasis @ Rs. 0.30/sq.ft. Rs. 3,600/-

Office Building - 1000 sq.ft. @ Rs.l/= per sq.ft.Ba, 1,000/~
R‘. "m/.

Mchinexy b Eaulosents

L. Malting Sectiso

a) Ow l-ton oll-fired rotery furnece
complete with mewpereter and
stceesorien.

b) Cupels - 24° dis. with all accessories

¢) Ladle Hesting Equipsent

¢) Goeved Ladles and hand ledles
£) Optical pyrometer

g) One everheed Hoist 2-ton cap.




~a—Jhe Eoupdxy}

a) Maulding boxes, 600 pairs,
size 9® x 8" mede of rolled steel plates

b) Match plste psttern,6 pairs

c) Sand Mimer, 4" di,

d) Sand riddle - 36" dia with Wwiped etand
o) Core ovens 6' x 3' coal-fired,2

f) Hand Moulding Mechines, S pairs

9) PedestalOrinder- 12° dia x 1"

h) Pneumetic Grinder

i) Atr Compressor, double stroke,
100 c.f.m. displscement at
80100 ps1 complete
with tanks, motexrs etc.

3) Foundry & Fitting tools

k) Welghing Balance, l-ton plstfarm type

s _aAncealine Bestises

?) 2 Bogie-type oil -fired furnace,
size 13’ x 10' x 7°, with
burner, thermscouple pyromster etc.

b) 24 cast-iron snnealing baxes 24"
round x 13" Mgh and each provided
with detachable stoals and cowers, stool
provided with lege

c) Short Blast machine, rotary tsble type

o tint Dip Galwanizing ¢
a) Pickling tanks with pump
b) Coal-fired oven for drying pipe fittings

¢) Coalefired galvanizing bath mede of either
1§"-thck cost-iren pest or 1/2-1nch thick

wolded WS. Plate, damter 36 inches and
depth 10 inches with infitial ) ton zinc

Re. 18,000/~
Re.  6,000/=-
Re. 12,825/=
Re. 3,500/-
Rs. 9,000/-
Rs. 30,000/=-
Rs. 2,500/=
Rs. 430/~

Rs. 10,000/-
R.. 3.5m/.

Ba. 5,000/

Rs.1,00,77%/=
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Lo Mechine Shent
a) Semi<gutomstic tapping machines, 2
b) Vertical tapping machines ( semi -automatic ),
4

c) General purpose machines: 1 lathe
6% 1 drill e

d) Workshop tools & workers bench with vices

S._labaratory Teatinas

Chemical testings- Arrangement provided for
regular determination of carbon, silicon,
phosphorus, sulphur and manganese and

Rs. 32,000/
Rs. 32,000/

Rs. 10,000/~
Re. 6,000/~

Rs. 80,000/=

periodical analysis of galvanizing bath solutions

a) Furnsce & Fittings, work tables,shelves,
cupboards, fume-closet etc.

b) Necessary glass apparatus,chemical reagents,
carbon and sulphur determinator.

¢c) One chemical balance

d) One Rockwell hardness tester

e) 10-t’°n tensile testing machine (universal)
f) Hydraulic testing machine for pipe fittirgs.2

g) Sand-testing equipment

Sum total of C to C Rs. 5,27,78/=
Cost of electrical &

Mechanical installation 10X__ 52, 77%/-

Re. %,80,%00
Ze Qffice and Stors Cdulomentt
a) Office furniture
b) Racks
¢) Ceiling & Table fans
d) Typewriters,2

e) Mecellanscus

I« REMUNERATION AND WAGI 3:

1. Mtallurgist-cyyworks menager

R" 2.5m/.

Rs. 18,000/=
Rs. 850/~
Rs. 4,000/-
Rs. 70,000/~

Rs. 5,000/=

Rs .1,08,8%0

Rs. 7,000/=
Rg. 3,000/~
Rs. 3,000/-
Rs. 2,500/-
Re, 500/
Pg.16,000/=

Ps. 1,200/~
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. Londnxs
.; Furnace «o¢ Lo
b) Skilled Moulder
c) Semi-skilled moulders
d) Lebour
3. Maching Shen'
ag Machinists
b) Werkers
4a_ADoealing Sectiont
a) Furnsce asttendants 3
b) Workéwe 4
Sa Galxanizine Rhant
a) Skilled Workers
b) Workers
6. labexatoxy Tsatioms

a) Themiet
5 Foremsn

N ® [ - S B -}

“w N

Supervisor
St orekeeper
% Accountamt

B = 0 () = o

Clerk cum typist

b
[
d
[ ]
f
g) Unekilled labour 6

Pig Iron & Scrap 6C tons @ 300 per ton

Steel scrap = 15 tons @ Re.400 per ten

Colm 12 tons @ Rg .00

Furnsce 011 20,000 ® Re.0.40/11tre

Foundry Ssndg, steam cosl and woed

f) Bentonite clays, graphite, scepstone
1ingeed ol)

¢} Chemicals

h) Hydrochloric acid, Sulphuric acid,
coustic soda, flux

1) Refractory meterials, ferro alloys

§) Commercial zinc =3 tons @ Re.300/- per ton

k) Other items

® a0

Re. 1,200/

Re. 6OQY/=

Rs. 1,000/

et/

Re. 1,600/

Re. 90O/~

Re. 600/=
Re. 40Q/-

Rs. 0O/-

he. T00/-
/%
:0- 300/«
S/
| TR,

Re.13,100/-

(per month)

Rs. 2,400/
R/

Re. 1,500/=
] w-

Re. 1,000/=

Redl” .




"
- Mass Atems of simendituie fox ) seathl

a' Advertisement, nostage etc.
b) Power & Water

¢) Transport & Kandling Charges.
d) Maintanance, tax, 'murance
o) Trawvelling, contingencies

+Uskian Cenital fo 2 neshha?
s) Ren Materials Rs. 67,4%0/-
b h”ﬂl‘“r' R.o ".W‘

¢) Feruror e
R.o%.“O/- v 3
Re. 2,77,65 /-

‘o_Lstel Immatsnat (Ganital Kiructuzel!

a) Machine L Equipment Pe.ny 0,9 -
b) dorking Cepital investment Re.2,77,600/-
c) Office & Bguipment R

Rs.t, 74,200/

-, Cansnditurs oex agnth (cost of meoufactuxel)’
a; aorking capital for I month Re. 92,%¢/-
b) Interest on total investrent - i2% Re. 8,743/~

c) Deprecistion on machinery o Lo Ps. 4,338/-
d) Rent R A

" ’l'l\)' 7”/-

Vs Recaints oAz acakh:
a) :I returns fram saleg of 50 tons
fittings per month ® Re.2500/= per ton Ps. 1, 2,000/~

b) by returng from foundry scrap, 18 tons @ Ps.500/-
per ton Ra. 22000/~
R‘o‘.“.m-

o Prafit A _Lesa naz menthi
3) Saleg per peath Ps. ), 34,00/~
b) Expenditure per penth LY W W R~ W3

Re. 24,270/
Profit
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Paaat A imebhiosiy’
i wmeflryed ¢ ‘rngce

ged 14 Slower, motgr L ~they related acceoccorieg
5. e and mould try . ng wven stze ' x ' n
+. seulding Tools
. Mouldiing Sones
. Power hethksaw
r. Doub' e-ended grinder } 2% x 3®
v, voulantina Send
‘. Mgre. larwous rand tools work benches, vices,
oeam s ale etc.
9. "rection & Ingtallation of machires ard electric
fi+tings otc.
i Fflre furnftiuve, equl.ment  etc.
1. wmall cemi al testing leboras*ory

"an Matazlala b oonumeble ARSKSSL

a) ovoer miwved scrap, 1000 kg. ® Re.ld/- k9.

b) Bime Ingots, ¢ %s.5.7%/kg.

8) aun-metal screp, 15 kg, Ko . Lo k3.

1) Bala ‘g v igin metal

e) iraphite, bentonite, molesses, |1 e¢d o1},
bluckings, firewood, cructi leg, chemical
reege e,

f) Refractories, ganigt fire-clsy, saw, steas L oal,

- otton waste, tools ete.

tobed

Sals A Lehaus ook aeothi

s) Feseman 1

b) Clesk/Ac ountam )

¢) Stove—~kreper/tyolst |\

d) Nuswean 2

¢) core maher/meulder 4 ol..%-

f) Wolpere 6 oMl

g) Purnece sttendan: i

h) Crowmist 1

Re. 8, "0Q/-

:

Pe -3, w.

.37, -

;

’;‘:: oo
v~/
fs.
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Re.
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Shaes Atema of samandituget

a) Remt

b) Eleetricity and water charges

cg Patoge t Stgtionery

d) Sa.es empenee

oi Publicity

f) Maintenence

9) Trerepert charges Irwoerd L ortwerd

isching canital fox. am _senth '
lz Raw meterisls & consumable st oves

2) Steff & Lghbour
8) Mher itemg of eunenditure

Istal sanital immatasat
ag Nen-recurring expenditure
b) Recurring expenditure per J monthy

Bxafis asd ims accouot £ox ame sast)

1) Recurring exp.for ene memth Re.l 4, 300/-

2) Depreciation of plent & Mchimry
a)fe furngse L core oven t
bo“. ® m Pede
b) for others O JO& p.a.
3) Imereet on totyl cenitsl
trvestomm @ 1% p.s.
4) Gress profit before taxstion

Lo DA MCIONL Mkl [WAVEIES CO0OME 104

1,430/~
020/
Ry, 8, H0/-

]

Ps. 19,%00/-
WEEN 2

Rs .142,900

01,4 %0/-

Oy sals

1) Braas casting 1500 kg.
® Pg .13.% per ky.

Re.

’. .m. ,w.

?) Jun-me'al casting ® 18/.
per kg. for 140C

"B, 200
‘SOW.

The Ngtiongl Sepll Industries Cornerstion was set up as an autonomous
hedy net oaly to sct ae o dewwlepment benk But also to act e 2 motivator,

medopniser srv enlarger of smell scele induetries in the ceuntry hy
providing equipmnt on casy hire-purchese terms both far cammerwing

s ow smll seale industrigl unit and for replacemmmt of sutdeted awd

ahgolete machingry for on oxigtins. industrial uMt as halancing e . ipm
t)r increasing productivity and achieving jquality.

‘e NIre-pUPChiane
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schem of the National Smal]l Industries orporstion nepularly known se

6T 1¢ quite 1iberal for a0 entreprensur and hea the following spec!al

features.

(1) Lontrary to commercial practices the '©TC daes not demand any !
collateral before Jiving plamt and equipment on
hire-nurchage. ‘Nlyv the mchineg pirchased with the el of

the scheme are kent 14 ge urity, 1

(11" The carnegt money asked ‘or as down payment {s a nominal percentage
of the value of *he rlant and mechinery acjuired and the halance 4
amount is rena: wer a periad nf T-% years after an initigl
race perion of one vear from the date of delivery of the

regnective mac' inwry. The {nitia]l dawn payment required to be
ald ‘s only 5% of the total value of the machinery in  gee of
imported eyipment and 10X in the case of ndigencus equinment.
Thug a small scale entreprensur doos not huve to find g lot of
caital 1n the beg:nning to start up a smell obele mdustrial unit.

(11') Normally *he 1n*erest charged on the hire-ocurchase amount is much
laver *han what {s ~harged by commercial banks. Lo K
the interest was onlyv A% againgt 7Y {7 +he repayment of ingtalment

is mate on or hefore the due date of repayment.

Thus BT during the past ‘wo decades heave helped about 12000 smll
scale .ndiatrial unita in the cointry to procure euuipment valued at
abvt Pe63 croreg ( Pupreg M0 mllion: aut of which 'mported rauloment
wag worth aboit ®e .42 croveg (Punees 120 M1 1ion) . Ag this fioure was
Juite fnatgnific art for a country the sise ot .ndia many other fina cial
inmtitutiomwrre a'so conetituted.

“ actKABA ELMMC I AL LMSTIIUD Q8 S L2L JELIBMENT O5 St LMITRIES
B ™ State Smml] Industries Cornoretion were for wed in each of the 18
states 0° the countryy for the purposs of setting up industris]l estetes
wd nroviding factory shedawith gll cormon services, such as roede,
nawer Dgte® etc. on hire-purchase basia to entrepreneurs asetting

g small industrial unias por schomse approved by the Smel)l industries




vervices Ingtit. te. Thege atate 3mall 'ndugtries Corporation alsc ~rovide
hre purchase fecllitieg for the purchasing of . lant and ~achinery 1w

stock rew materiale in bulk for sunply In small ‘aily, weekly o momt™ly
loteto “w small scale industrial unitefor cast = thet the smel! scale
industrial it will not haw to invest large sumsc? money ir holding

a lagrge stock of materials.
sb) The State Fiosscisl Cecaecatisms?

The State Finencigl Carperation in eooh Indien Stete sleo sdvanee s
POy tO purehas® plont snd mechinery, land snd Duilding and als ajsainet
installastion cost. The initigl dewn payment ‘s nersmlly 0% but ir gpec: )
cases can be relaxed at *he digeretion of ‘he manggement begrd . Nc advence
1s made on wawking carital.
fel _ lNeticoalised Degka

The nationglired banks also provide f'nance againet scremse 1 v we.
by the Small Tndustries Service I[netitute ‘or the e *ase of nlant an

mec hinery with 30% initia]l down ~aymemt and halance 1+ 7 ha'f vearls

inmtalment payments. Furtherscre al) the hanks In !~iia provide - ae’

‘Tedit facilities with 30¥ marginel working rapitsl and algc bl
lsconting factlity wpto ™K of the value of the bil]l at 1A less *han
normal bgnking interest.

9o TAKATION NELEF

Besides the fecilitios mentianed above *the gtgte oW T Ag 1r N

horge sales tex on the plant and equipment and .+ raw sater. s s
putchesed during the firgt five years fron the dgte of netsllgtion of *he
factory. Furthormcre smel] scale indugtris] establis’ ment are ereaypted

from payvaent of employess state nsurence o hems and nrovidem fund




foret S yeare 'Rus 0. B aal MG & Wi WAie

e buritem 1 tagar 1 turing ‘he pur. w af he

an ., koarngment 5.8 31 owe aga' m re 16l for the
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‘ena ve An w.mdge A the pra-t. a perat.cm a & ‘auwndry, such a8
pettert mal o ng, W Mt ing, ore Gak Ag, Be.! ag, san preparst h e
Yooomt s qaa f At R pamiesi Rl these el curses s
Lans @ ' ' mAE. A csam . na', RE. "Ae  amd dates are, hawever,
. ®t  nderg an aS.ee v ‘est bef re T.ma. accaplance. The
cqgtt 1 Re  suree Aependt ag R the trate cariee rel b ecathe .
e et Por (. umdry Ppra ‘. o 'he  ouree . a ROMBR. Iy ¢ Soathe.
“here are three . Ae! ! ' ona wpariing part .9 refregher
rsem BT amdry LeRR . gy Tor 'he ‘ra.ning o Toumir,; sUPeTvYiOTe.
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/N
gttt te of “echneliamy, Kraregem ) (1) The Ygtiongi 1 wmets.re 6 Fonm neyy
vv Porge To hnelegy, "em h
The degree muses ape (onhietod ~ the Ta'ian letitute of Ter Fnaw
Logy. Tereg @, av ' Cigtinngl ettt te o Toundry o Forg Te b oay,

Pewhl. Papt jret gte ‘ourses ar slsr omb cted  t'e sam Inetit tes

for providing the enyincering Ead gtea 't gpe 4, gee st .dies * ‘ake
v reopomaibilitiop 1n the feumiy, ‘whmtry. Murtiermerc ¢l oty of
by of e ove ot ladiy arervates V' e Tt fre B ¥ U
lagtitueee |~ -alculty, =medres, »i™t sni Yemhay. Te eral trainimg
Tttt vtan hawe cishorgle s W of s ulpmevt “or oatterr meh'ng ind
faundey prectice for {lsseningtion of xmiedmp ot the .orics

rodes of ToAlEVEDA {n ‘he carmpey I luding supervisors and Inepectors.

I S ALLC AR LA [GLBR) ©GURIEY

Refere imfopendence this wes an uninawe sub'vct ¢ Trdtan F oondpy
Tniugtry. nly after cateblishanat of the Ngtiongl Wtall rgicel
oharately at Jemptedowm In 1947 were separa‘s tepar’ten‘s so' g
for eien:r AN i@ @ pMer o @ e r 0wy cae e

od tNOT fountyy techmelogical nrectices. This Gtiom) Wetallurqgicsl
larargtepy feg the fipet tiee took up o aystematic study or foundry s+n's

thet ore eveliable 1n the ceutry ond nature of ‘ewficiation meede 1 ¢

pEeld e IlQ, contort for NMIh-tempergture work. A gtioneide

‘urwey wae Gpde ‘& ‘he mturel Spesite of ‘e viry sad ‘1 lase

co-apovetian with the geelegical swwy o laria an' a0 3l aples




wope 0l ected gw! pracessed (- the lghoratory arvt 1ot atled rosults

pit 1 ished 'n the ‘arm o ¢ hook ‘Indiagn Foundry Sends'. This study Melned

the Indign Foundry Induatey imremely to underatend *he velue of quelity

contro]l ctgrting fram the gelection of geed gilica sand for fe:ndry wupe.

Stmilar studies were also tahen up to lecate the depesits of bonding

clays such as bentenite in veriow parts of the ceuntyy in cless co-aperetion

with the grolegical surwvey of Indly, to sellect samples snd to carry out
‘e gescsary study to precess the mgterislnend perade them for foundry
me. M the cnd of the gstudy the regults were publiohwd in the farm of

s book or Indlan bentonite, both sodium and calciue bage, which Wiped
the Indian Foundrieq particularly the small foundriee, to introduce
synthetic sand prectice w a large miertity of foundries for production

of qua'ity restings.

Studies on other foundery rew magterisl are aleo taken wp from
time %o time depending en the meeds of thw foundry industry. With regesd
to regesrch and dovelepment ectivities the foundry section is wmll
equipped wi'h medern melting furnsces ouch go: (a) cold blast ouveles
of various apacities,(b) het bigst cupels, (c) rotary atlfired furneces,
snd (d) electric are and induction furnaces and other foundry equipment.
There s an elabargte - wior' W precessing and Seeting of besic
sand ond sand-min required bLy various types of castings, and the results
of such regsarc werk are madn swailable to the feundry indwetry ot
either 3 noming) capt e no cast. The smal]l foundries take i)

sdvartage of such regearch repests.

The Netional Mtallwgicel Leboratery hes 2100 oot @ ¢ regienal

1



stations to render services partirnularly to small scale foundries In
~alcutta for Fastern Meglion, Ahmedubad for Wegtern Reglon, Madras

for Southern “egien anc %atala 'n 'he Northern Pegion. Thege rrq'onal
foundry stations did a 1ot to Alssemi nate t'e knowledge of mod v
foundry practices to smal! foundriec who would not haw had i

onnortunity of acquiring the knowledge otherwise.

12. STANDAPDIERATIC! F AN MATERIALS ™M FINISHD PP DICTS

— LNQIAN UMY JDURITY o

the Tnian Standaris
Ingtitution was congti‘uted by the sover mert with $tg headoua tera
{n New Delhi. The structurals ind mrtals division of *hig ingtit 1e
have prenared with +he active support of the foundry indugtry and tie
Ngtional Metallurgical Laboratory . nunie: ot cihiiona - war
“onfermity with other interngtiongl s*andarcs for *he henefit ¢ the
foundry 1ndugtry, for finlghed products su b as ey ‘ron castinag,

m)lesble iron castings, 5.,. 1ron ~astings d aleo eccent 3] raw

materials for the foundry industry such as pig (ron, foundry grade

coke, «1lica sand, hentonite. dumtriam, d! fferet tynes of c.re Lils

#tc. The foundry sectiona]l committce of the Indian Standard- Ing: 't on
f< keeping a close watch on the devilorment asrect, id accord'ngly «<sinm
*1a] ttems like mould boxes, charleta, hand tools lite ‘rowels, (1 amwrs,
aliets and such ather small tocls Have been standardized,w ' ! }ae
brought {n {*s turn a large nuber of fact* wries manufacturing thes.

items for thie “enefit and healthy growth of the Indian faun'r. .~digtry
ina systematic mpnner. These national s*andavds helred *he fourdy.

industry to meintain a quality standard of 1ts rrede tg 't fop *ove
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congumption and expert market. The fareign buyers of castings are
satigfied with the various tests which have been prescribed in each
standard to keep the quality of the preduct well within acceptable limits.
To help the grawth of large nusber of small iron foundries, standards fora
rationalised sime of cold blast cupola were framed and widely circulated.
A few *ypical but useful examples of standards formulated by the Indian
Standards Institition are reproduced below to eluc.i.ie .gw the national
atandards helped to bring about an understanding amongst the enterpreneurs
about the type of fimighed products the type of basic raw msterials and
+he types of foundry tools +hat should be used to organise a small scale
Jrey iron foundry.

Lxample 1. Pig Iron (Coxe), IS.SP. N0.224-1965 as per table 2,
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kaamle 2. Extract from 15=4140uA967, Limsatons.

Table 3 = Chemical rcquiron;/lt of Limstone
for_foundry uee

Characteristic Requirement percentage by weight

Grade 1 Grade 1II

Caleium oxide 50 4.5
(Ca0) min.

Insolubles in %5.0 8.0
1, Max.

Total Imouri ties
Including Slo2 +

Sulphur and Trace Trace
Phosphorus

7.0

&/ Por we in cupola the size of 1imestone has been specified
to 2"to 3"

Examls 33 Extract fxom IS-L987 of 1962 for §ilica Sand

Table 4 - Percentage of elemsnts

Alusina Iron oxide Calcium &
Max Max nangansse
oxide, Max

1.0 1.0
1.0

2.0
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Ilis 8.
ade Clay% A
h
A 5.10 1350 - 1450%C
B 10.15 1200 - 1350°C
c 15.20 1100 - 1200%
Iable 6 Requirements of bentonite for use in foundries
«No. Characteristic Requizement
Type 1 Type 11
. Mois ture ,percent , Max 12 12
. pH value Min 75 7.5
. Calcium oxide (replace-
able Ca » percent
Max . 0.7 3.0
. Finensss - Dry 97 percent,Mn To pass through IS Sieve 150-micron
90 percent,Min To pass through IS Sieve 7®-micron
. Finensgs-Wet 9 percemt,Min To pass through IS Sleve 45-micron
Gel Index,Min 2 min 10 min
rine
ongtituent ellow Urade wt. ite (rode wt,
sture , Max 10 10
h 1 0.9
oluble in cold water 10 max 2 max
luble or reducing 5 10
rine, Mn 80 6




Iable - 8 - B.P, Haxd Coke Prapertiss

Constituent Percentage by wt.
Moisture 1tol.S

Ash 20 to 24

Volatile matter }

Fixed c arbon 73 t0

Sulphur 0.6 max
Phosphorus 1.9 mex

Examle 8 3 Soscification fox Coal Dust

-9 Requirements of coal dugt

Sl1.No. Characteristic Requirement ,Percent by Weight
Grade 1 Grade 2 Grade 3

1) Moisture, Max 3.0 3.0 3.0
2) Proximate analysis on dry basiss
a; Volatile matter, Min k ) 30 p o)
D) Ash, Max 15 18 20
¢) Fixed Carbon (by di fference),kn €0 be reported
3) Sulphur on dry bl.i" Max 1.0 1.0 1.0
4) Phosphorus on dry basis, Max 0.20 0.20 0.20

Pineness of different

Grade Weight of material to pass through
mthods for sampling of coal and coke
IS Steve (Mcron), percentage

600 300 a2 106 ™ 53
F (Fine) - - 100 » - 20
M (Medium) - 100 80 - 30 -
C (Coarse) 100 86 - - 20
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uirementy of iron cast
ade Sectionsl Dissster Temsile r__mnpm_lm.ﬁ_. Artnell
Thickness of test strength, reak!ng Corcegpon Deflect- H&dm“ Y,
of bars as Kin Load,Mn ding Tran- ion
castings cast sverse Min
2 Pupture
ma m kgf/mm kof - H8
15 4duwtos 13 19 180 4.7 2.0
Over 8 wpto
1% 20 17 400 3B.2 2.%
130 1¢
Over 15 upto
30 30 15 800 34.0 4.0 180
Over 30 wto 4% 13 1700 28.% 6.0
| %0
9220 dup to8 13 Y| 200 46.4 2.0
Over 8 upto
1% 20 2 450 43,0 3.0 160 to
Over 13 wto 220
30 0 20 900 36.2 4,%
Over 30 wpto
%0 42 17 2000 33.5 6.3 6
. 4 wp toB 13 p.| 220 1.0 2.0
Over 15 upto ;gg to
k 30 2 1000 42.4 5.0
Over 30 wpto
%0 4% 22 2300 B.6 7.00 i
D 8 wpto 1% 20 k' | 530 52.5 3.9
g Over 15 upto 180 to
30 0 30 1100 46,7 58 230
Ovmr 30 upto
50 L ) 7 2600 43.6 7.%
D 1% wpto 0 x » 19%0 57.3 I
Over 0 MQ gg‘ tv
50 L) K | 3300 5.3 7.5
D 1% wto 30 80 40 1500 63.7 5e5 .
Over 30 Upto ' 2$n t
30 ® 37 0 62,7 e 1 70

pies- The properties given in the teble are far sectional thickness wpto 5C m.

For mchanical preperties sbove 50 mm, the requirements sial! be as

agreed to between the purchaser snd the manufacturer.

Srinell herdness test fe cptionsl for al) grades of castir.s,

or grade 19, tensile, traneverse and herdness tests are ot lonal,




W -

IskisJL Ohemical amsljeis

rade Y. Carbon Stlicem ynganeee Phesphorus Sulphur Cr
K 2.2 0.0 0.® 51 Wi
4D 1.9 0.7 0.4% 0.12 il
1.3 1.7 0.7 0.8 0.11 L.
1,20 1.40 0.70 0.1% 0.1 N1
10 1.30 0.80 0.% 0.l 0.2
3.08 1.3 0.00 0.% 0.1} 0.2

Notes Depending on the section thickmess of the casting the compoeition
may a'80 vary, particularly silicon centem,
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Thus the standards prepared by the Indian Standards Inatitution

are helping the entrepreneure to know exactly the technical deta:ls

ot fimished products or raw materials.

11, SNOWBALL ACTION OF SPORADIC GROWTH OF SNALL CABT [RON
FOUNDRIES APTER INFRASTRUCTURES WERE PROVIDED BY

Q9O VIER I |

The infrastructure thus provided by both central and state

governments .n India 1n multifarious shapes and forme d1d produce
results and small scale cast i1ron foundry industry took fullest
advantage of the facilities made available as a whole for the

growth of small scale 1ndustrial units. The sporadic growth of
consumer i1ndustries like sewing machines, electric fans, electric
motors, agricultural implements, automobile spere paris, sanitary
castings, 1rrigation pumpe, diesel engines etc. brought im its turn
huge demands on the foundry i1ndustry. Almost overnight small foundries
sprang up throughout the country to meet the challenge, as may be

seen from Table 13.

Table 13 - Regional specialisation in the manufacture of

foundry products in Indig

Product Princ1pal Menufscturing Regions
'. Agricultural machinery Punjab - 37.1%
and equipment U.P. - 29.1%
W. Bengal - 12.64
2. Automobile castinge Bihar - 9.2%

Gujarat - 23.4%
Maharashtrs - 28.1%
U"l - '9-3’

3. Bottom plates W. BDemgal - 57.64
Naharashtrs - 39.64

pro—




' . ..

S

6.

9.

10.

11.

12.

13.

la.

1%.

l16.

17.

18,

Cosking Pars & Potg

Diesel Engines

Electric Fans

Indugtrial Mechinery

Ingot Moulds

Laco Castings

Machine Tool Castings

Manhole Covers

Electric Motors

Municipal #ires

Pipes, pressure

Pipes, reirmmater
Pipes,soil

Pusps

Railwey Sleepers, Brake
bl‘h' botta plates.
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West Bengal - 74.0%
Uttar Pradesh = 19558
C‘lj.rlt - 18.6%
Maharashtre « 47.1%
Uttar Predesh = 23.7%

West Bengal - 63-4%
Mgharashtra - 29.6%

w'.t hml - ‘60“
Mahargshtrs - 12.2%
Mgdhya Pradesh - 8.9%
Uttay Pradesh - 19.2%

Wegt Bengal - 64,08
Myharashtra - 14.6%
Uttar Pradesh - 2.3%

Mam - 17.1%
Delhi - 19.6K
Wegt hfmx - 600’

UT“ - l‘ 06’
Mgharashtrs - .48
Punjab - 33.4%
Wegt Bengal - 1445

Mghazeshtra - 12.3%
Madhya Predesh - 8.9%
Uttar Prodesh - 19.2%
Wegt Bengal - 46.6%

Uttaxr Prodesh - 85.4%
Madres -~

Delhi - 8,1%

Medhya Pradesh - 7.0%
Uttexr Prodesh - 12.15%
Wegt Bengal - 64.8%

Andhra Predesh - &.2%
Qrissa - 10.7%

Uttar Pradesh - 5.2%
West Bengel - 11.%%

Utt' 'r*.h - 06.7’
'Q.‘t hw - ‘03‘

Uttar Pradesh - 30.2%
Wegt Bengal - %8.8%

Gujsrat - 19.1%
u“ - ‘o”
Maharaghtrs - 19.5%
Madhwa Pradesh - 16.0%
Uttc 'rdnh - 905’

rissa - 20.4%
NQ“ .m.l -73.6’




4.

(RN aewing Machines Punjgh - 4 . iR

Uttay Prodesh - 2 .68

& . Telegranh pole satiety "4 ar Pradest - 97

A. Textile . getings Madrae - NN .9%
Maharasntra - 13.4»
dest engal - F.la

Tue to equalisation of prices of pig rov ‘he grey ron foandr . es - ale up

revery part ot the country fram Rashmd to . gpe am@rin o fering employme

to large numbtera t peo @

Look .ng at ' @ pote tiality of (3dry industry particularly small scale
Fey iron fouwiy. inngtr., the plamning cammiseion of the Jovermemt of
Intig projected - : e s
periad 1Y™=7% a4 against ‘ « past demants of 10Tl 35 may be seen

fram Table 34, iiven helow.

ladis - 14 - Proisstad veaaod of wastings AlL ixades (Production in tone 3

Tome ot aetl e 19 TRE

ey 11 on LA OB 360 2,937 . 4860

Tactile, white 16,97 »,08C

Malieanle Iron Jdaiils —AM.40
sh-total fos >, 208,1 60 1,088,090
Tior Castings

Plain carbon stee) 244,60 M), 0

Al atre) — a2l — R0
s -total for 2N, 460 9, 6o
stevl . ast'!nge

Al mintum 2,49) 3,103

fass awt ¥ oy A, 094 *6,01 ¢

‘Rter nonterr ug ___hm ._.L‘
uir-totg for
AONt T T oug 44,23¢ 4,540
‘..'!r*

Nitr t'w o, Jected tomand indicgte s shove and *'e infragtruc.re
siregdy preva ing in the cauntry, 1t Jg exgpected that there will be
turthe: grawtt of fandry \ndustry ~articulerly Jrey licm feundey industey

) the smeil stale sector 1n the neay futuge. «ith the resssrc' and




tovel pment actrvitieg f the Nat, nal Wetaliurg - a: aboratory,
standard iggt ion by the Indian Standards ‘nstitut on and 'raining
facriiitieg providied by the 'na tute ot Imdian Feundrymen, Nat . . nai
‘nat tute of Poundry and FMorge ‘echnoicgy and by the entra’ 1y oning
‘mot  tute ~f the Winigtry «f ! abvur of thne Guovernmen' of nd:a 'he
imdian gray cron foumdry ‘ndustry w. i grow to strength, maintain.ng
the high qual .ty that the pregent da, nat, na; an’ nternat na
standards demand.

'n the foregoing, atiempte have ueen made ' h.gh .ght the

very basis on whi h the 'nd.an f undry .nd.etry hap *hrived n 'he

inst two decades; and never befire in the Ristorv -t the . ntry has
there been s much growth of emal. grey .ron found:  ee on AvAtemag'
erientific basis. Thanks ' the cumc i of the Inet.tute ! 'nd an
FPoundrymen who have opened the door to the Ind.an foundrymen hy

being an affiliated member of the Internat. nal ommitiee of

recrnical Aseocistine, Switseriand. Thus ny new develiopment

taki1ag place anywhere 1n the worid 1s ava.lab'e aimogt mmed ately

to the Ind.an foundrysen through exchange ' papers - 1 flerant
aspecte of foundry techmciogy presentad at the !n'ernat onai Foand:y

‘ongreeses heid every year in differeat - cuntries.

‘4. PUUNDRY LSUSTRY OF WOWRAN (NDUSTRIAL LT

Calcutta 1o situsted on the sast bank ! the river Janges (Genga |
and Nowreh 6 on the weet bank. Although aicutta was :n szistence
oince 1996 with the name of 'Kai: Khetra', the pr« ees ! urban.sal.on
414 mot start unt:i! 1700w.

While the saet bank ¢f the river provided fac il ties fur ee't . ng

up Neverament SdBinistrative offi.ces and regiden' ai area, the wes!
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bank known as Howrah provided facilitiee for setting up factoriee
for engineering industries with facilities for casting grey iron
and non-ferrous metals. In thoee days grey i1ron castings were
extensively ueed even fo. construction purpoees, as may be seen
even today from the number of bridges and buildings with iron
pillars. A foundry was also set up in Cossipore to cast guns
and cannons which 1e even today known as 'Coesipur Gun Foundry'
and 18 preeentiy one of the ordnance factoriee of the Govermment
of India.

The foundries in eack of the engineering factories used to
operate on 1mported pig iron amd coke from the United Kingdom of
Great Britain and Northern Ireland until commercial 1aterests
started exploiting the local resources by setting up coal mines,
coke oven batteriee and even blast furnaces to manufacture pig
iron for fcundry uee. Thus the basic foundation for the foundry
industry 1n India was laid down 1n the Howrah area for the first
time. In the beginning most of the foundries were owmed by Britieh
companies, but gradually a few entrepreneurs eet up their own grey
iron foundries. Theee founiries took up manufacture of simpls
castings such as manhole covers and frame castings for road com-
struction, sanitary fittings and so1l prpes fur domeetic use,
ve . ghts and measuree, cooking pans and pots 1n ordinary grey iron
while the more sophisticated 1tems like components for ship or
bridge construction or mi1ll spares and spare parts for machine

tocle were st1ll manufactured 1n the foundriee owned by the British

companies 1n the Nowrah area.




- 45 -

In those days 1t was most 1nexpensive to set up a grey
iron or a non-ferrous foundry. The melting equipment used to
be a cold blast cupola for grey iron and coke-fired crucible
for non-ferrous metal. For sand preparation a normal 'pugmiil’
popularly kown as 'soorky mill' for grindi.ng mortar for building
conetruction was utilised. The moulding sand was river bed sand
collected by bullock carts or boats 30 miles upstream from
Calcutta at a place known as NMagra on the weet bank of the river

Ganges and a natural olay-bonded sand known as 'ovarya sand',

where the present stesl plant of Hindustan Steel Ltd., at
Durgapur has been set up on the bank of the river Demodara.
The same pugnill was alsoc used to grind ocoal to powder for
addition to the sand mix. For core making cowdung was extensively
used. Nolasses, which was them abundantly avairlable, was also
ueed as a core binder. The coree thus made either by cowdung
or molasses used to be dried in a chamber-type oven. The same
oven was also used for drying of moulds for heavy castings. Even
today many of the old foundries use the same materials particularly
those who are still menufacturing sanitary castings, soilpipes,
pans and pots, railwey sleepers estc.

Noulding operations were carried out normally on a specially
prepared moulding bed for the purpose.

Cope and drag moulding was used only when the cestinge were
large and nseded drying 18 the oven. The same type of oven was

used for drying of soulds as wes wsed for core drying.
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Where drying of moulds was not necessary the skin drying was
applied by allowing the coal to burn on a perforated metal sheet
Placed on the moulds overnight. The degree of dryness was by the
feel of the thumd of the moulder.

With regard to sand mix and properties each moulder used to
ask for his own composition consisting of new sand, old eand (used)
natural bonded clay sand, cowdung etc. and the testing was carried
out by the moulder himself by picking up a handful of sand, pressing
1t 1n Bis palm and breaking i1t by the force of his thumb. Ths
was the most i1mportant teet; on 1t depended the successful pro-
duction of the casting for which the moulder himself was exclusively
reeponsibie. The moulder was also responsible for core making,
core setting, cloeing, weighing and pouring operations. Even the
sise of the iadie, the metallic charge composition and the tempera-
ture at which the metal should be tapped was dictated by the moulder,
as 1t was his sole responeibility to ensure the end result, which
was to produce a good casting. It was therefore essential for
the moulder to develop his own feel for the operations, which he
acquired the hard way through years and years of experience and

self education by making mental notes of previous production of a

good or bad cast:ng. Depending on the degree of his personal

skiil he was evaluated by the management for fixing hie daily wages.
Similarly the skill of a core maker was also judged on the
same basie, but he had to work 1n a team with the moulder in the

ultimate production of a sound casting.
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Cupola was universally used for melting purposes and there
was hardly any calculation regarding the volume of air to be
provided for a required melting rate. The blowers capacity was
always selected on the high side and the flow of air to the
tuyeres used to be adjusted by a damper on the wind pipe of the
cupola for getting a uniform melt :1n the meiting sone of the
cupola. The ekill of the cupola operator was judged by the smooth
operation of the cupola without any bridging effect and eteady flow
of metal from the spout.

The only test of the metal was that 1t should not be hard
during machining operatione. This was mainly avoided by using
pig iron of high silicon content, which hrd normally low melting

teaperature, and metal quality (from the point of view of cementite

formation) was judged by the formation of ‘kish' on the eurface
of the liquid metal in a ladle. All cupolas, even of high melting
rate of up to 10 tons per hour, used to be charged manually. The
labour force was employed to carry the charge material such as pig
iron, coke, limestone, etc. by head loads on a ladder to the cupola
platform. Even heavy castings up tc | to 3} tons weight were cast
manually without the help of a crane. The pouring of such heavy
casting was made possible hy carrying the setal i1n a number of
hand shanks to a bigger ladle wvhich was placed ad)acent to the
heavy moulds.

The castings after cooling used to be handled manuslily as 1t
involved very little fettling or cleaning operat:on due to use of
best quality graphite imported from 8ri Lanka as souldwash «ither

as dry or wet coat.
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The fettling tools were a atimple wire brush for cleaning the casting;
surface and normal manually operated hammer and chisel for dressing the fing
and levelling the extra metal nexr the risers. The risers were normally

broken by hammering.

After dressing operations the castings were inspected visually for

surface finish and by measuring rules for dimensional accuracy.

With regard to metal quality the test was by visvally examining the

fracture which should have a grey fracture when broken.

There were only two classes of iron, 1) normal grey iron, 2)semi-steel. |

The normal grey iron was produced by melting only virgin plg iron of

high silicon content to avoid any hard spots or cementite formation.

The word gemi-steel wag uged to differentiate metal from normal grey
fron and was produced by adding a certaln percentage of steel scrap in the
cupola charge which gave the surface hardness of the metal
for making machine tools and such other highly stressed components. The
meta:lurgical reactiomsof present-day high-duty iron was rather unknown.
Due to the coamplicated nature of operation such castings were not attempted
in the indigenous foundries as 1t involved different type of 'feel'which

only the foreign technicians in the larger British engineering factories
used to provide.
Heat treatment of grey iron castings or so called 'semi-steel’ was

unknown but they used to leavwe the castings in the open sir for natural

seasoning which used to relieve the stresses to some extent.
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These foundries were known as jobbing foundries. In addition

-
Mithere were number of mass production foundries for production of cast iron (C.I.)
L

: p1pes Or pans Or railway sleepers, as shown in Fig. 3.

},
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In a mass production foundry the total number of boxes (cope
and drag) required for a day's production used to be placed on the
shop floor. Near each box sufficient sand was stored so that the
moulder would not have tc make toc much movement for preparing the
mould. The sand was normally tempered every day by addition of a
little new sand, coal dust, water etc. after the screening of old
shaken-out sand by a hand sieve (M as they are popularly
known). The number of patterns on use depended on the number of
teams of moulders as to how many moulds a team will be able to
prepare, close and pour within a period of 8 hours. Normally
these moulders were paid on piece rate basis on the number of good
castings produced at the end of the day. GCenerally if the shift
started at 8.00 a.m. moulding and cloging operations were carried
out up to 2.00 p.m. and metal pouring up to 4.00 to 4.30 p.m. or
even up to 5.00 p.m. The shaking out operations were carried out
the next morning between 6.00 a.m., and 8.00 a.m. before the moulders
started their next day's work.

The moulders were paid on total number of govod castings pro-
duced which acted as an incentive for the moulders to maintain their
normal earnings, which was related to normal daily output. The daily
rated workers were only employed for the o.pout‘wn of the cupola,
sand preparation, shakeout operations and sometimes fettlers. The
system is st1l]l prevalent in many Howrah foundries particularly
those sti1ll carrying on with old mass production technique.

Due to very little capital 1nvestment needed to set up such a

foundry even today many new foundries in Howrah ares are coming

up for the production of electric motor bodies, pipes and pipe
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fittings, cooking pots and pans where high metal quality 1s not a
criterion, because of the abundant cheap labour of skilled type
1n the area,

The capital inveatment for such a foundry 1n Howrah area can be
estimated as follows:

1. Land - one acre at Rs.10,000/- per acre Re. 10,000

2. Building - covered arealight structure -
6000 sq.ft. at Rs.10/- per sq.ft. He. 60,010

| 3. Plant and equipment

a) 1% ton per hour cupola with biower and

platform, etc. Vg, 05,000
b) Sandmill HB. 15,900
¢) Drying oven Rs. 10,000
d) Mould boxes to be made during the initial
period, about 20 tons Rs. 30,000
‘ e) Wei1ghing machine Rs. 4,00
\ f) Other tools and tackles ks. S0
4. Installation cost and common services etc.
such as water, power, foundation etc. and HB. 10,000
misc. expenses such as telephone, furniture

etc, Rs. 170,00

The total production from such an investment can be expertec °..
be, 1f the cupola operates only 10 days i1n a month on a batch (peration
for about } hours per day, a total of 45 tons of liquid meta:

out of which a total of about 30 tons of finished castings « an
be produced per month, fetching a sale value of about Rs.75,000/- per
month on an average price of Rs. 2.50 per kilogramme of unmachined
castings or an annual output of Rs. 9 lnkhl,-e-/ which means about % t .mes

turnover of the initial fixed invested capital. This can be considered

as an excellent investment from ths point of view of investment turn..ver.

This 1s cited just as an exampie why large number of grey iron founari.es

are still coming up on Howrah area. This has been possible becaise

2/ 1 1kh « 100,000.
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In the year 1960, when the author led a 10-member Indian foundry
productivity team to study the Japanese foundry industry, 1t was
revealed that they were able to buy the best quality of p1g 1ron
and coke at the cheapest price. With the basic materials for
foundry available at the loweet price and cheap but hard-work: ng
labour force they were able to produce and sell sophieticated machine
tools in the world market at the chsapest price. The very base of
the machine tool and foundry indusiry was in Kawaguch: area. The
river Kawaguchi separates Tokyo from Kawaguch: industrial belt just
as the city of Calcutta is separated by the river Ganges from the

Howrah industrial belt. There are hundreds of foundry cum machinery

works 1n the Kawaguchi area, which 1s the hub of Japanese :ndustrial
activity for basic industry. The small foundries share the majority
of the common services such as purchase of raw materials on a &lobal
tender basis and sale of the finished products through large 1ndustrial
houses. Even the purchase of local materials is made by a single
purchase organisation and delivered to the small foundriee. Thus
the small foundries in Japan even today are doing a spectacular
Job 1n maintaining the overall economy of he country.
Following these examplss the Jovernment of India almso 1nvited
the Japanese specialists to put up a prototype production cum tratning
centre 1n Howrah for the benefit of the small foundries of Howrah area.
If 1t was possible for Japan having no raw material regources
of her own except limestone to supply to foundry industry, there s

no reason why the couniries of Asia and Far East canno' devel .p -

foundry 1ndustry of their own.
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'he fundamental requirement 1 a motivating force, as was
shown by the l!apaneae, and Iately by 'ndian, entreprensurs.

The organisat . on of any ndustriai enterprise and found ry
indumtry needs the ombinat:ona of various essential factorg
a'art . ng with the etter 'M'  And theme are:

‘a) Mind mental preparat:on of an entreprensur;
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people of these countries have been fairiy motivated to und ergo
tiie paine and pleasures of economic devslopment .n the i r respect ive
regions. The gentiemen who are in the tead have already gained
sufficient knowledge on foundry technology ad foumdry operations.
With the basi« background they can see for themssives how the foundry
rndustry 1n Howrah area has grown and what other good pointa they
an pick up after visiting the foundries of Howrah region so that
further knowledge they gnin cun be usefuily applied for developing
their own emall grey ron foundries i1n their regpect)ve regi ons.

(0)  Ngrket

The entreprensurs should now on their return, f they have not
1one 30 earlisr, exsmine what Lype [ asl products ~an be read:ly
¢cid in their resyec'ive regions. Are these productm required f. .r
1 short term or long ‘em” [n this respect, patterm of Aemand as
nd:cated .n 'he ear!ier - hapters of this study of 'ndran found- es
‘&ah serve as a broad guideline. In any devel.p.ng country 'he
iemand of cast . ngs an be from one r more of the foi owing aour ess

1) 1t fitty MUn.ic 1Dyl ileme: Such as rainwates
Lipes and pipe fittings for domeati: piumbing, manhole .uvers and
fixtures for underground drainage system, san.tary f ttinge (. ke
fiushing ci1sterns, vaives, vent  iators et..

‘) Weighte g meaguregt Due to sxpansion of trades and
trading activities nany foundries take up these 1'eme for product.on
and cne or more foumiries can be mpecially engaged only to produce

‘hege items on a long-term bas:is.
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3) tic kjtc 1gncegt Cast 1ron cooking pots
and pane have been manufactured in India for centures and are
being expcrted to various countries of Asia and the Far Eaet.
Although aluminium has come up 1n a big way 1n the market, 1t
is found tha. cooking pote and plans made of &rey 1ron last much
longer than their counterparts in aluminium. Several foundries

can be kept busy producing these 1tems.

4) Agricultural implements and irrigstion pumps s
Agricultural 1mplements like plough shares are also good 1tems

for production 1n a small foundry. The shares can also be fitted
to a wooden plough drawn by a bullock cart and several foundries
.n india are producing theee 1tems on a long-term basis. Even :1f
a modern tractor 1s ueed the demand of plough sharee will not only
& up but many other components of the tractor which are essentially
made of grey 1ron can be taken up for manufacture .n a small foundry.
With the development of mechanised agriculture, which 1s bound to
take place in all the countries of Asia and the Far Eagt, the
production of agriculture 1mplements 1in grey 1ron could be a very
& od long-term business.

Agriculture and irrigation must go hand 1n haid. Although 1in
many areas of the Far East natural rain water does the Job, 1n case
of flood or drought pumps of various capacities are needed to maintalin

the balance and have a good harvest, Along with the pumps, pipes

and pipe fittings are aleo required.




As most of the pumps are required 1n villages where electrical
power may not be available, diesel or petrol engines are required

to be coupled up with the pumps of various capacities.

The production of pumps and diese! engines can itselfl keep

several grey iron foundries busy as it has done in India and

Japan.

5) gtic liances such as Sewing Machines and
Electric Fans:

These items which are principally made of cast parts of grey
iron, are required in every house and can be locally manufactured.
i'hese items can be taken up for produrtion 1n smal! foundries on

a long-term basis.

6) Castingg for Electrical Machinery and Fittings:

Electricity is now the main life line for humnan society

everywhere on esarth and electrical machinery like electric motor
bodies of various s1zes, switch boxes, fuse bhoxes, junction boxes

etc. are all cast parts and cast in grey iron. Product:ion of

these items alone can keep several grey 1iron foundries busy on a
long-term basis 1n any country. The production of these castings

does need strict metallurgical control, however,

7) Coement Construction hines Industry:

Iln every developing country of Asia and the Fa- rast,
construction activities such as comstruction of public buildings,
residential houses, roads and bridges etc. are bound to take i1n an
organized manner for many years to come. Construction machinery
industry has been developed to a great extent wiere cast components
are required in large quantities such as spares for brick-making
machines and brick moulds, concrete mixer and vibrators, =s' ne-

crushing machines etc.

Similarly, the csment industry needs large q.antities nf




castings of both iron and steel to the extent of 0.5% of the cement
produced. Although tne majority of these castings are required in
special steels for cement grinding, there are a large number of
grey cast iron componsnts which are consumable itams and can be

produced in a small foundry locally.

8) Sugar and Flour Milling Industry:

Sugar and flour are materials of daily necessity. In every
country of the Far East region, mills for processing sugar and flour
are in operation. There are many components of these mills which
are made of grey cast iron. A systematic market survey may reveal
that a fair amount of grey iron casting products are necessary to

keep these mills in proper condition.

) Hailway Permanent Way and Rolling Stock Fittings:

‘he railway system in any country consumes many castings in
the form of cast iron slevpers, bottom plates for the permanent
way, brake block for wagons, coaches and locomotives, which are
required in large quantities in addition to spare parts for
locomotives, wagons and carriages. In India, the sxtensive railway
syatem of about 50,000 track miles keeps the major part of foundry
industry busy., 35ince there are railway systems in almost all
countries of Asia and Par East, it is not difficult to assess the
requirements of grey iron castings oonsumed by the railways in each
country,

10) hine Tools Industrigl Pl uipment :

Although machine tool industry needs specialized castingr,

a beginning should be made to start a machine tool induetry in
each country. In this connexion it should be particularly noted

that various surveys undertaken under the auspices of the United
Nations Economic Commission for Asia and Par Eaet (ECAPE) have
shown that there is considerabls ecope for the manufacture of
petrochemical producte in Asia. At the second Asian




Conference on Industrialisation (1970), a programme for developing
the petrochemical industry was initiated. This programme included
proposals to close the annual gap bstween prospectivs demand and
capacity estimated in terms of ethylene at about 500,000 tons. It
was also recommended that more countriss should manufacture
machinery and squipment for the fabrication of plastics. An
increase in the production of synthetic fibres, specially
nolyester was also considered important. In the beginning only
simple machines can be taken up for the production. Manufacture
of machine tools for plastic products as has been recommended by
ECAFE will also need many grey iron castings.

11) The Automobile Spare Parts Industry:
In any country the automobile industry is lurgely responsible

for beginning a snowball action on indumtrial development activities.
In the present day civilisation, an automobile is a bare necessity
and not a luxury. To kesp the automobile really mobile, spare

parts of the wearing type are needed in large quantities. Many
Indian samall foundries are engaged in the manufacture of truck

spare parts like brakedrum castings. Because of the overloading
factor, the breakage of brakedrum castings is nearly 30%. The
production of these items alone on a regional basis can be a sizeable
load for small grey iron foundries. Althcugh the production of
automobile castings needs a fair amount of metallurgical control
during mamufacture, a baginning can be made to taks up the manufacture
in & modest manner and it may not be difficult to assess the

requirements of such castings in any country of Asia and Far

kast,

(c) Materigl

The basio raw materials for a grey iron foundry are as follows:
Pig 4iron

B.P. hard ooke

Limestoms

Moulding sand

Binding materials such as bentonite, dextrine, coal dust,
Core oil, such as linseed oil,

Natural traphite for mould and core wash.
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T'he basic materiais of pgrey iron foundries are of course pig iron
and coke., The Fncyclopedia Brittanica reports on the natural
occurrence of mineral resources like coal and metallic ores in

Asia are as follows:

Minerals such as Coal - Asia has enormous reserves of coal

amounting to almost 60 per cent of the world total, but they are
unevenly distributed. The largest reserves are found in China

and the Asian part of the Soviet Union. The Democratic People's
Republic of Korea, the Democratic Republic of Viet-Nam, India,
[ndonesia, and the Republic of Korea have imaller but economical ly
important reserves. Burma, Malaysia, the Philippines, the Republic
of Vietnam, and Thailand, have only insignificant amounts of

poor coal, In South-East Asia, both Afghanistan and Turkey, have

small economic rererves.

Metallic Ores, Iron - All portions of Asia have depowits of

tron ore, although not every country has its own private supply.

The Republic of Korea, the Republic of viet-Nam, Sri Lanka and

several smaller countries in South-East Asia appear to have only ]
small iron ore supplies. Japan has not enough iron ore to meet its

large iron and steel industry and largely depends on imported supplies.
The Philippines has much more ore than needed by its small industrial
needs and is an ore exporter. Malaysia also exports a considerable

volume. Burma, Pakistan and Thailand, have fair amounts of relatively

low grade ores, The Democratic Republic of VieteMam and Turkey
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have good ores im substantial volume. India and Indonesia
both have large deposits of good iron ore that are well

distributed.

The production of pig iron in this region will greatly
accelerate the girowth of small grey iron foundries. Specifications
for all the above materials have been given in the chapter dealing
with standards and ior the benefit of the foundry industry. Efforts
should be made to licate indigenous resources on identical lines in
each country. It is understandable that pig iron and coke must be
obtained by importing from other countries until the integrated
steel plants with coke oven batteries in the region come up during
the interim period. If the indents are grouped in one lot perhaps
the best quality of materinl at lowest cost can be available as
is dons in Japan. Moulding sand and other binding matecials must
be locally available in the region. However, careful tests

must be carried out in national laboratories before final selection.

With regard to other common services facilic..es such as roa.s,
electric power, factory sheds, the lessons can be taken from the
Indian example. Instead of overburdening the entreprensurs, the
Government of each country of Asia and the Far East may set up
industrial estates with common services facilities such as electric
power, water supply and sanitation, communication by road and rail
transport etc., so that pace of progress can be expedited. The
subject has been dealt with in greater detail in an earlier

chapter in this report.
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(d) Methods

The basic technological steps required to be taken for the
production of grey iron castings have been diagrammatically explained
in Fig. 2 of this report, However, to adopt to the local corditions,
certain concrete decisions must be taken depending on the products
to be cast for manufacture in grey iron foundry. The basic steps
are however generally as follows.

1) Metal melting and pouring

2) Moulding and core making

3) Fettling, cleaning and heat treatment

4) Test and quality control

There are a number of different ways of melting iron such
a8 in (a) coke or oii-fired crucibles, (b) oil-fired rotary melting
furnaces, (c) oil-fired reverbratory type sklenar furnaces,
(d) electric furnaces both induction and arc, and (e) cupola furnaces.
The simplest of all are the cupola furnaces, whioh are universally
used. It is therefore recommended that in countries of Asia and
the Far East,cupolas of different capacities should be utilised
for melting of grey iron even if it requires importation of pig
iron and coke, The main advantages of cupola installations are:
(1) low capital investment; (2) operation can be done by semi-
skilled workers; (}) they do not involve extensive metallurgioal

control,

Depending on the local conditions, other forms of melting
technique oan also be introduced but cupola method of melting is the
simpiest of all,

With regard to moulding and core making techniques, the

synthetic sand practioce is by far the simplest for whioh sand
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mixer mullers can be employed and with the synthetic sand
practice, machine moulding for semi-mass-production can also be
introduced depending on the product mix, With regard to core
making, 0il sand practice will be more versatile. The core oi1ls,
can either be linseed oil which is produced in this region or
other forme of synthetic core oil from petro-—chemical products.
Shell cores either with thermo setting or cold setting resin

or 'nobake' types of resins can be used on a restrictive hasis

due to high cost. Sodium silicate bonded samd can also be used
in a limited manner depending on the availability of sodium
silicate and CO2 gas. Out of all different core binders, linseed
0oil and dexirine are by far the cheapest. Only precaution that

needs to be taken for linseed o0il based cores, is drying the
core at a temperature which should not exceed 2500(:, otherwise

the cores may get overbaked and consequently break.

With regard to fettling and cleaning, grey iron castingu-
surfaces are normally clean due to use of graphite paint in the
mguld anc cores; hand brushing of the surfaces is gnod enough,
However, in casesof high production,a shot blasting machine can
be employed. The chipping of fins and dressing of risers can
either be dons by normal hammer and chisel or by a pneumatic
chisel and grinding.

(e) Mgohines

As has been indicated earlier, the machines to be smployed
will depend on the methods to be followed. The machinery

needed for a grey iron foundry are generally as follows:

1) Mlting:
a) Cupola with blower having hourly melting rate depending on
total menthly capacity of finished products. With or without the

skiphoist depending on the available capital and manpower.

b) An oil-fired or coke-fired crucible when the monthly
production quantum is extremely low, or




¢) An orl-fired rotary melting furnace, or

d) An o1l-fired reverbratory type sklenar furnace

for speciali1sed and limited operation, or

e) An electric mains-frequency induction-melting furnace
for mghly specialised products needing meticulous metallurgical

control,

Other equipment in the melting shop can be one welghing

machine and ladles and hand shanks of various capacities,

/) Sand Preparatijon:

~and mixer muller with capacity as may be needed for the
preparation of moulding sand and core sand. Also a sand riddle

and 1 rand royer,

A combined unit of shakeout, screen, sandmill and roind 1hmp

breaker unit when the production quantum is high,

) Moulding and Core Making Machines:

In a small grey iron foundry, most of the cperations are
carried out manually but where capital investment permits, it is
always an advantage to install one or two jolt squeeze pin lift
types of moulding machines, a small coreblower and baking oven

2t 1 simple chamnber type,

4) Fottling, cleaning and heat-ireatment equipment:

Normally in a small grey iron founury the fettling and
“leaning operations are carried ont by wire brush and hand
chipping. However, if the production volume 18 large enough to
keep a shot blasting machine quite busy for at least 8 hours,
one shot hlast machine may be added with the oapital available,
Preumatic chipping hammers and different types of griming machines
such a8 a pedestal grinder, bench grinder 'r a prwumatic hand

Zrinder may be used 1f compreased air 1s available,
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irey iron castings normally do not need any heat treatment

except high-duty graded iron, in which case a low-temperature

stress-relieving furnace can be locally fabricated.

5) Testing and quality control:

in a grey iron foundry, it is always an advantage to have
a testing laboratory for chemical analysis and sand testing,
A conventional type of chemical laboratory for determination of
rarbon, silicon, manganese, sulphur and phosphorous by wet
process is always an advantage. A combined carbon and sulphur
determinator, a1 simple microbalance and muffle furnace are all

that are needed for the purpose under a qualified chemist,

Sand-testing apparatus may consist of (a) a moisture tasster,

(b) a green-strength determinator and a (c) permeability tester for

doing the routine ‘ests along with a baking oven for drying the

core-sand test specimens,

An entrepreneur must investigate 1n his respective country
whether or not the equipment listed above 1s available., If
noty, these should be imported either from other countries, depending
on the price and delivery, for which the Government of the

country should issue the necessary import licenses.

With regard to quality control in grey iron foundries, 1t
will be comparatively simpler to introduce quality control in a
new foundry than in an established old foundry. The quality
control measures must be enforced from the stage of raw material
procurement. This can be achieved rather easily if the tests
specified in various international standards, are strictly
enforced subject to such relaxation as the local conditions
may demand. Similarly a quality control programme should be
introduced at every basic stage of operation such as pattern
making, melting, sand preparation, moulding and core mak1ng,
heat treatment and at the final stage of inspection.
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These measures could be defined as follows:

a) Chemical analysis of the metal.

b) Log Sheet recording the (a) time of melting
(o) additions of various fluxes and alloys.

c) Standardisation of sand mixtures for various
purpos. s by composition and tests.

d) Predetermining the gating and risering gystem.
e) Recording the coycle of heat treatment operation,

f) Correlating all the above results and final inspection
before deliverv,

6) Men:

The men to be employed in a grey iron foundry may be of
three categories i.e. skilled, semi-skilled and unskilled,
While unskilled and semi-gkilled people are abundantly available
in each country of the region, availability of skilled men such
a8 moulders, core makers or furnace operators, may consitute
a problem during the initial period. However, with the training
facilities available in many trade training centres

it may be possible to get a few skilled people to start

the operation and eventually each foundry should have its own
simple type of training programme within the induetry. It
has been found that a few young people having some initiative
and drive as trade apprentices to work with the skilled men,

will pick up the key pointy of the trade and exhibit skill

within a very short time.

For men on supervisory work, local technical school and

university ..ay be a good source for eupplying specialists as

Bupsrvimors,

T
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Above all, the managerial ability of the entrepreneur
himeelf and his leadership, will go a long way to select a good
local team of technicians for the successful operation of the

grey irorn foundry.

(g) Money

In the earlier chapter, it has been clearly described
how India offer various types of credit facilities whereby an
entreprensur can start his small scale grey iron toundry with
even 104 of the cost of the project. Similar facilities may
be offered by the Governments and the commercial hanks 1n the
countries of Asia and the Far East. The success achieved by

India in this respect, may serve as an example.

To get an idea of the cost of the project, some hypothetica)
cases have been worked out in this report which gives the overa:l
cost of the project under Indian conditions which can be
further modified depending on the local conditions prevailing

in other countries of the Asian and the Far East region.

(h) Management

The management of an industrial undertaking 1s a science
as well as an art, It is an intellectual process whizh every
entrepreneur must develop partly by visiting identical
establishments, undergoing specialised courses either in uis
own country or abroad or by self education under pressure >f

circumstances.

The mamagement function is basically co-ordination,
oorrulation and maintaining intellectual balance for the purpose
of ef'fectively and precisely carrying out the technical processes
and other allied operations (illustrated in Fig. 4). For

convenience, typical layouts with sketches for a few small

scale grey iron foundries are given in Annexes A, B, C, D, ard .
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faciiities and banking facilities can be made earily available
Lo an entrepreneur at a rate of interest much lowur than

normal bank interest and not more than Sboe

7. DEGREE OF MECHANISATION IN SMALL GREY IRON FOUNDRIES

In foundry operatioms handling of materiale is a factor which
shou’d receive the best attention of foundrymen a8 on it depends
the very operation of the foundry both economically and

Tuatitatively. The object of mechanisation ic two fold:

(a) "o eliminate manual handling; employing humans to do 1ift-

and-carry work, not only creates health hazards, but is expensive.
(b) ‘o be able, by material handling by mechanical means, to
deliver the predetermined quantity at a regular rate and

velt maintain uniform quality. The mechanical handling

protlems in a large production foundry, are quite different

from those i1n a amall Jobbing foundry. It has been stated earlier
1n this report that mechanical handling and automation has been
devaloped to such an extent for foundry operations that a mass-
prodi.ction foundry can be operated by a few men by pressing a

few but:ons, But the problem of handling in a small jobbing
foundry 1c quite different. In such small foundries, the
Operators can be given some mechanical aids rather than
mechanised equipment for the purpoee of removing hasards and
ensuring both qualitative and quantitative operation. Purthermore
the cost of mechanical equipment should be fully justified and

cannot just be kept idle, only adding depreciation value to the
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overall cost of the products. For example, the cost of a belt
conveying system is fully justified when the hourly rate

of sand movement is high say from 9 tons per hour to 100 tons
per hour, In a small foundry, only 5 tons of sand may be

needed for a whole day's operation. To install a mechanical
handling system in this case, would be uneconomical and wasteful,
The resources for a small scale industrial unit are limited and
therefore financial resources must be utilised only after careful
consideration, The mechanical aid in a small jobbing foundry

can therefore be limited to the following.

(a) for cupola operation - a skip hoist

(b) for sand reclamation and preparation system -
(1) a mechanical riddle (ii) sand asrator

(c) A bucket loader for the sand mill

For moulding and core making:

(a) Pneumatic rammers for moulders and core makers

(b) Moulding machines either hand operated or pneumatically
operated when items of repetitive nature are .o be
produced

For fettling:

(a) Pneumatic chisels

(v) Shot blasting machires

In the typical foundry layout suggested in annexes

A, B and C, typical mechanical aids needed for the purpose have

been clearly indicated,
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18.  CONCRETE CONCLUSIONS AND RECOMMENDATIONS FOR EVENTUAL

MUTURE CO-OPERATION BETWEEN DEVELOPED COUNTRIES OF

THE REGION.

The phenomenal growth of india's multifarious industrial
complexes 1s larpely due to internationa! co-operation. The
pPattern of arrangements with foreign firms for creating and

deve!loping foundry units were as follows:

a) A lump-sum down payment for the preparation of initial
project report outlining objectives and the total cost
of the pruject and the Foreign Zxchange required to

import specialised plant and equipment;

b) "echnical fees for the preparation of detailed project

repcrte paid 1n easy instalments;

¢) Technical fees for erection, supervision and
commissioning including provision of foreign technicians
for a limited period. The local subslstance expenses
for the foreign technicians were, however, pald in
iocal currency and the tecinical fees were paid in

eéany monthly instalments,

1) Roya.ly on patented processes on finishud products up to

a naximim of 5 wae taxable in India;




e) The foreign collaborators were ailowed to participate

in the equity capital upto 49% (now reduced to 40% only) and
allowed to repatriate the profit after paying local taxes.

In the last two decades, the above policy has worked very satiu-
factorily and sucl joint venture complexes are still allowed to exvand

thetr activities on similar pattern.

But so far as the small scale industries are ccncerned foreign
collaboration did not really work due to the fact that the financlal
base of small scale emtezpriges did not cither have the resources or
could not justify the expenses involved in paying for the services
to be rendered by the forelgn collaborators compared to the value
of the products turned out within the price range prevailing in *he
country. The entrepreneur therefore had to depend o indigencusly
availgble technical knowledge backed by the gervices of initial project

repart by the Small Indugtries Service Ingtitute.

In the case of developing countries of Asia and the Far East

it may be posasibie to obtain expertise from India or from UNIDO
{at govermment request) to help them to prepare project reports of
small foundries.
It may aleo be feasible for an individual enterpreneur to pay
for such technical services. If an entrepraneur is given a factual and
realistic project report giving details of plant and equipment, production
technique and utilisation of indigencus raw materiale 1t may be
possible for him to buy plant gnd machinery from Indis and arrange

erection and commissioning by the erectors of plant supplier st an
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extria coste Due to virious credit fucilities granted to Indian
exporters it i now possible for Indian equipnent manufaciures
2lso to offer credit facil.ties upto a period of five years to the
foreigr buyer provided they arrange a bink guarintee for hire-
purchine payment,

The mu) tipurposic institute suggested in the previous chapter
could provide useful services to srall foundrieny and establishing
such ingtitutes in other developing countries ic recommended «

The creition or the operation of :uch institute may be assisted

Lthrough the services of experts from UNIDO 25 well as from other
foreign countries including India where technical aid programmes
for other foreign countries are in operation,

It is also possible on the part of un entrepreneur rrom the
developing countries of Asia to enter int s colliaboration both
technically and financially with Tndian manufacturers of equipment
Ik sewing machines, diegel engines, pumps and electric motors,
clectricil fans, agricultural equipment etc, which will create a
v izeable demand for grey iron castings and which in “urn can be

. taken up for production in .mall grey iron foundries in each country
of Asia and Far Fact

Since all kinds of manuf.:cturcd goode and also machine toclsg
«re imported in this region the time is mout ippropriate now to
ectablich industries in this region for which foundry industry
must be given top priority so that gnowball action is generated
ror the growth of other branches of irdustries,

During the l.st years organizations such as UNIDO and ECAPFE
devote more attention for the industrialization of this area. It is
hoped thut government organizations and individual .entreprensurs of
this region having 1n mind the importance of fourdry industry for
the overall indurtrialization of their countries will promote further

thie beanch ot the metillurgical industry and will co-operate closer

with each ather ‘or the benefit of their peoples,
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ANNEX A

8 PRCJECT DETAILS FOR A FOUNDRY FOR SANITARY FITTINGS AND MUNICIPAL

CASTINGS

This project report deals with the details of costs etc. for a amall
srey iron foundry for the production of C.I. ~anhole covers snd frames
end sanitary castinge etc. Soms tvpical items sre illustrsted in Fig. o

The production capacity of this foundry is estimated st 30 tons
per month with a total fixed capital investment of Rs.56.02 lskhe which
will bring s reverume of Re.8.4 lakhe per snnum esploying sbaut 27 workesn
and 11 steff as elaborated in the subsequent pages. The lsyout drewing

| shown 1n Pig. 6 indicates the floor space snd plant position etc.

Iatal Cost of Pxoisct- A
—~ali0- Reacxiaticn Istal Price
1. Land Rs. 10,000.00
2. Boundary well, office building other
building and factory shed. k. 1,8,660.00
3. Plent and Equipments k. 2,94,936.00
4. Imtallation Cost 10% . 26,663.00
e Furniture and Flttlm b 5.@0.@
6. Telephene b. 4,000.00
7. Motor Vehicle k. 40, 000,00
8. Contingency B 10,000,00
9. Marginal Working Capital 30%
of 3 manths production 20,000,000
k. 6,02,249.0)
Datalled Breakun of Costa
1tam Ne. Descrinticn Exica Total Price
A.  Land 220° x 113° (24,0860 sq.ft) ® 0.40 P.sq.ft. k. 10,000.00
5. Beundary Wall 670 x 10° heigh 9 1.50 per sq.ft. 10,000.00
c. Fectory Shed 108° x 70° . @®9.00 per sq.ft. 1,00,250.00
D. Office Building 33%' x 30' 020.00 per sq.ft. 33, 000,00
E. Other Building 1300 sq.ft. ®15.00 per sq.ft..___LR.400.00

Total B 1,7,600.00
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Blaat and Machisexy fex comcs asrvices

Paaszistism WP Exica Ixtal Price

Water puap with tubewell ond angle

strveture with everheed tank 6000

1ittere copoacity and pipe 1ine >HP  B.135,000 K. 19,000.00

Nain el] sterage tamk 8000 1ittres

cepesity and everhesd el) tenk eize

4'=0° 2 4°<0" x 4°-0" 2000 1ittres

capesity with asagle strveture ond

ol]l pusp pipe limes. 3P 8.20,000 N. 20,000.00

Blestris Switeh beard pewer and

1lighting distzibution systes

ot 8.13,000 N. 1%,000.00

Senitstion, septic tenk and senitery

fittinge ®.10,000 ®. 10,000.00

Uatoh ond wasd, tims keeping ¢lecks

“ 'm m. .o 2.5“ .-‘ 2,“@

Welfere and firet ald fecilities ond

Aeaiture and fitting k. 95,000 &. 9%,000.00

t.m b 4.“” b 4,@0.@

ster Vokicle and othop transpest 5.40,000 N, _40.000.00

t“ ..l'l”m.m

Si/Tene saposity cwpels with blewer,

ond chavglng platfere -0 5.40,000 . «,000.00

@1 fired 2eddle predester with of)

buzner cad blewer 2-N.0 . 8,000 N. 8,000.00

Pixed oaxth mstal reseiwer

LifTae capecity . 3,000 N. 3,000.00

Nend ohenk 1edle 100 hy.(6-nes) he. 400 N. 2,400.00

Mend shenk 1edle 30 kg (12-nes) B. 300 n. 3,000.00

Kond shonk loddle®3 kg (4-nes) k. 230 n. 1,000.00

Seighing scale, 300 ky sapecity &. 3,000 N, _1,000.00
Total h. 61,000.00

Ry s
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Rlaot and Souloments (Maulding Shoo)
1ian %o Saacziotien P  Pxice  Iotal Price

1. Z-Tm capacity bucket conwyar
with rotary hexagonsl screen 3.H.P.  N.15,000

2. 130 kg. capecity send mixing mechine
with bucket charges &H.P. §.18,000

3 Hand operated turn-ower aculding
sechine (2 nos) h. 9,000

Teotal

Rlaxt sod Sewiameot (Core shem)

30 k9. cwpasity core sand sixing
machine

Aute Ridler with Triped

Cere drying oves size

8'<0" x 60" x 7'=0" with trally,
il burmer, het air recircul ating
for, cembustion, chamber sad blowes
fer burner

Mot roem cosl firing srrangement
with blever, aize of romm
16'<0" x 10'=0" 3 7*-0*

Cere agking brench
eize 10°<0" x 3'20" (4 nes)

Totad
Blant and Scaslament fex (fettliing shen)
13° wheel ¢1a pedest:! grindey S-N.P b.10,000

4° whool heavy duty pertedle
M "Mﬂ. l-"' .o ‘.m

Tetel




m.n'

HR. DBxica Igtal Pxice
h. 3,500 B. 3,500.00

Pascziotism
1. Drill Machine 1.9
Rlant & Roulpment for (laboxatoxy)
| Precision balance with wt. 100 gm. to
10 gme k. 1,000
2.  Repid Melsture Tegter k. 2,000
4.  Gyeen Sand Strength Teeting Apparatue k. 1,000
S Cemplete sand siew sheker h. 2,50
6.  Core hgrdness tegter (pertadle) &. 1,500
7. Meuld Mardmese tester (perteble) &. 1,500
Tatal
Racellaoages Itans
1tem Ne. Oeasziotim Im Price o
sech
le Wheel Bgrrew 4 k. 300
2. N“” Tools
3. Shovel [ ] k. 5%
4, S0l Brueh 12 k. 3
5. Med Lemp 6 k. B
6. Woolf’s elestric blewer for meuld
.l.lu” ’ h. “
T, NS, Noulding Box size 36" x 36° x
3S"h¢ D k. DO
0. NS. Noulding Bax size 30" x 30° x
*n b. 200
9 AS. Meulding Pox sfze 24" x 24" x
3 at 2 B. 17
10. Giher tools
Total

k. 1,800.00
B. 2,000.00
k. 2,200.00
B. 1,800.00
k. 2,500.00
k. 1,%00.00
ha__1.200,00
.. l’.w.m
L |
Tetal Price
.. 2.m0m
. 400.80
k. 400,00
k. 36.00
. 150.00
k. 1,200,00
k. 6,290.00
k. 4,000.00
k. J,50.00
e L.000.08
.0 '.l“.“
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Smihly Selary fox Baff

Iiealls: RMasxintim No. of sttt Bate Salacy/menth
1. Gnverprenswr cun mansger 1 be 1,800/ . 1,000.00
2. aset. Mnager 1 | 1 l.w- k. l.“o“
3. Feundry Engincer 1 | O WG ke ©§00.00
4. Accomtent cus casheer 1 b. 9500/ h. 900,00
S. Aceownts clexk 1. b Y- b, 300.00
6.  Chief Office Clexk(stene typist) b 400/- . 400.00
Te Stese keoper 1 ke w. b 300,00
S. Natshasn 4 . wQ m

k. 9,400.00
Pringe Derefit 20%
Smthly yams fox weckazs
Sloe. Raacxintion Poarigant _Ne.of yarkers Yasa/nenth

1. Cupala operator (melting uhq)
2. Cwpola helper

3. Cupola Khalesi . 20000
k. 70,00
DR
4.  Nend Mowider (Meulding .hq; b 67,00
9. Hand Moulder ’h".r k. 400,00

6. sbchho Noujder

Te “ ‘. r.'.

8, ‘.me Gpergtor
9. nm helasi (

10. Core Maker ( core shep ) b. 450.00
Il. Core Melper ( . )
k. »00
rator L ]
12. Swi {nd fettls sh b 200,
13. hd::ts mc noepor 4 O q‘; b. m.&
14, Parteble Grinding Machine
Gperstor ( . ) k. 200,00
15. Khgles! Fettler ( . )

ob = wm| b s [ Bprrave s fomn

16, pattern Moker (pmom & Maintanance

17. Nochgnicel ¢ Blec . Fiteer ’) : :~ 25?“.?
2 b. 500,60
- e
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(a) e of Negds 27 Nes.
(.) t“ ". [T 1Y Y

. (0) M- Bemefits 20K of ..o""/. e
Tetal
auummumnana-am
- Total Requt
18 No- Peecxistisa Exise sex. uait ro-
1. Mg Iren TN b.900/P/0 ;an z:.: /T onne
: &':::::: D IQ/Y/u Tome 1.6 WToam
pomAmi WA O oam

6. Dontenite 0F of tetal
send
7 Demtzime .1X of care
cond
8. Graphite 5% of teted
ocond

b.B0///NTeane 3 NfTene
D.3000/P/N Tenne .25 N/Tenme

10. tt:::‘ ‘.t. oK of bGP/ Tam 13 Wi
tete) oond he 300/P/% Teanme o8  HTanme

1. .!:::Iou(uu.u b €07/ Tame 1 Wrewe

12. Pize Ieiek la plees) . 2 oath 200 nes.

13 RAre Gu‘ b. 500/7/8 Tome .3 T oo

14, Remmiag be BG/P/0 Tome S5 [ S

15¢ Passse @) b #/‘ Tenne 1900 Litre

17. Grinding Ml h. /= gash 10 Pleces

16, fettd Toad

19. Labet Q) | ] - P/litre 10 Litres

20. Cotten Uaste hS/= P 2 K

a. vte & Bel®e b. 129 S Ky

22. Paver hOB P ] 2000 Ww
Total

Re. 6,125.00

. [ ] 7,”.”

k. 20,790.00

8, 415,00

[} 2"” .”

2,30.00

. 2,400.00

1,380.00
960.00
€00.00
190.00

90.00
480.00
0.0
17,00

1,300.00

99,80
200.80

100,00
60.00

b. 43,39.%




Pescrintim

Rev Mpterial - Pig Irem and C.I. Scrap

Rer Mgterial - Nowlding sand

Rew Meterial - Lime Stome

Rav Moterial ~ Bentenite, Degtrime, Graphite, Sogp
stone, coal dust

Refrectories « Plye Bricks, Pire Clay, Resming
Mixtures

Nej « Pire Weod, 8.P.Hard Coke, Purnece
Oll end other items

cm-,m

Store Items- Grinding Wheel, Pettling tools,
Lubricest Q11, Cotten Weate,
Deazings, Mute and Delts

Pener

Rost and Tamee O 145 an sales

Primting & Statiengry

Travelling Exponses

Delivery coot

Sales Camnission %

Nmthly salary of stoff

Noenthly wages of workers

Depreciotion cest of plant and oquipments
@ 10K of plamt cost

Depreciation cest building and boundery wall
03X e valme

Indizect ovor hped, rejectim er concellatiam
of the exder 18 of menufycturing cest

Benk interest @ 12% por s on running
copital

Totad

Cost of preduction for ene teans of goed casting

Assual Profitehility statesest of full srodectiss

Sales Preceeds of 300 mnee of irea
cesting © b.2000/- m“rﬁ-n grey drem 9o

Cost of preduction ot floer lewl por W toeane
of good grey iven casting @ h.2157/~ per N/tenns

Gross profit 22.96%
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PROJECT DETAILS FOR A GREY IRON FOUNDRY FOR PIPE AND PIPE FITTINGS

This project desls with the setting wp of s C.J. Foundry for the production of
C.l. Pipes and Pipe Fittings as illustrsted in Fig 7/ at ¢ total fixed
cepital inwestaent of Re.10 lekhe for the production ef about 900-Tem

of C.I. Pipes snd Pipe Pittings valued at Re.22.68 1akhs per annum employing
sbout 31 workwen and 15 steff. The layout drewing shown in Pig. © indicstes
the floor spece and plent position etc.

Total Coat of Pxoigst -3
$l.No, Deggxinticn Iotal Price
1. Land b. 18,320.00
2. Boundery Wall, Factory Shed, Office
Mldn’ and other buildil'lg k. 2,83,560.00
3. Plant and Equipments k. 3,78,436.00
4. Instalistion Cost k.  39,130.00
3. Nrniture and Fittings . 9,000.,00
6. Telephone k. 4,000,00
7. Motor and wehicles k. 40, 000.00
e. Contingency k. 29,000.00
9. Marginal Working Capital 20X of
3 months working he 1,07.000,00
%:20;90,000-00
Detalled Bxsakun of cost
Item %o. Dascriotiss Hals Rxica Ital Price
A. Land 316°'-0" x 145°-0"
(4,820 oq.1t.) ® 0,40 per sq.ft . 18,328.0
8. 'ﬂmy Wall 900°'-0" x 10'-0" 0 1.5 per 8q.ft Ju. 13.“0
(9,000 eq.ft.) ;
C. Festory Shed 140°-0" x 98°-0"
(13, 300 ¢q.ft) 15 v ®3.00 per sq.ft &. 1,09,500,0
D. Office Building 72'-0" x 30'-0" 020.00 per sq.ftd.  43,200,00
(2,160 sq.ft.) S Kn
E. Other Building 1,824 sq.ft.4 A 015.00 per sq.ft R 7. 260,00

T“‘l k. 3,01,“-
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L3an Ne.
1.

2.

3.

4.

S.

6.

1.

2.

4,

6.

Deaccintisn H-Ps RBxiss

Water pusp with tubewell and

angle structure with ever

head water tank 6,000 littres

capacity and pipe 1line. 3-H.P k19,000

Main oll etorage tamk #8000

littres capacity and overhead

tank oize 4°'-0" x 4'-0" x

4°-0" 2000 1ittres cepacity

with angle atructure end ell

puap pipe lime S.H.P ».20,000

Hlectric switch boerd power
and 1lighting digteibution
system for SR 50 KW, centinued

1oed %.1%,000
Sanit,tion, aeptic tank and
sanitary fittings h.10,000
Natch and ward, time keeping
clocka end watelers etc. b. 2,500

Welfare and firet aid facilitles
and safety and fire fighting
squipments . b. 2,000

Total

Plant_and Equinssnte (Meliiog Shop)

3M/Tonne capacity P/H cupola
with sotorised blower, end
charging platfora (2-noe) 25-HP  1.40,000

Q1 fired laddle prehester
with oil burner and blawer 2~H.P n. 8,000

Fixed hearth metgl receiver

l-/Tonne capacity &. 3,000
Hend shank Laddle 100 kg (6 nos) B. 400
Hard shenk Leddle 50 kg (12 nos) B. 300
Mend shank Leddle 23 kg(4 nue) N. 200
Weighing scale, 500 kg. cepacity k. 3,000
Teotsl

k. 1%,000.00

.0 m.m.w

. 13,000.00
"O ‘o.m Ow

b, 2,%00.00

e 2.000.00

».1,13,500.00
Semrrrsizes

b. 80,000,00
b.  8,000.00

k. 3,000.00

. L4 2. m.m
k. 3,600.00
k. 1,000.00

000000

b.l,08,000.00
SapsEEmcTEzy



l.
2.

3.

4.

l.

2.
3.

4.

S

6.

1.

S

Rlaat aod Equinmenta (Maulding Shao)

Reacrintion MPe Price of
sach
Sheke out mechine 5H.P  1.135,000

2-M/Tenne cepacity bucket
charger with rotary hexagonal
screen. 3H.P 1s.19,000

150kg. cepacity sasnd sixing
sschine with bucket charger 8-H.P bs.18,000

Hand cperated turm-over

moulding mechine (2 nos) k. 9,000
Total
Plant snd Equiomenta ( Core Shaa)

Reacxintion HePe  Price of
aach

%0 kg. capacity core sand
wd xture 3-HP B. 3,000
Auto ridler with triped 3-H.P he 4,000

Cere drying over size

8°'<=0" x 6'-0" x 7°-0"

height with trally, oll burner,

hot alr recirculating fan,

combustion chasber and blower

for burner. 7-H.P k& . 30, 000

Hot Room coal firing arran-
gesent with blewer size
160" x 10'=0" x 70" NP holo'm

Core making bench
size 10'=0" x 3'0"
( 2 nes) b. 1,000

Pipe core making table (4nos) . 1,50
Total

Plant and Equipments (Maintenance &
—Pattarn Shep)

Deacxiption H-P Price of
sach

Iotal Price

M. 19,000.00

b 1%5,000.00

l'. le'm.m

hl—.w
h. “.mm

TSR IR

Total Price

k. %,000.00
B.  4,000.00

tae 30,000.00

. 3,5%0.00




1.

2.
3.
4.

3.
6.

7.

8.

9.

10.

Precision ba

lance with wt.

100 gm to 10 gm.
Rapid moisture teater for sand
Permeabili ty testing apparatus

Green sand g
spparatus

trongth testing

Complete sand sieve shaker

Gore hardnes
Mould hardne

s teater
ss tester (portable)

Macellanecus Items

Descripticn Moa.
Wheel barrow 4
Moulding toola
Shovel 8
Steel Brush 12
Hand Lamp 6
Woolf's electric blower
for mould cleaning 3
M.S. Moulding box size
36" x 36" x 3" ht. o
M.S. Moulding bax size
30" x 30" x 3" ht, 20
M.S. Moulding box size
4" x 4" x 3" ht. 20
Other toola

Price of
sach

'!01 .m.w
hoz.OwOw
lSl?.mow

1s.1,800.00
b.2,300.00
M.l,%00.00
Is.1,%00.00
Total

Price of
each
ks .550.00

h. wom
b. 3.00
k. 23.00

N 400,00
.loMow
1 .200,00

k.175.00

Total

Total Price

M. 1,800.00
. 000.00
. 2,200.00

h. l,m’m
M. 2,500.00
M. 1,500.00

S 1.200,Q0

M.13,300.00
smw-rreeas

Total Price

b. 2,200.00
. 400.00
k. 400.00
Rs. 36.00
. 1%.00

ks. 1,200.00

.O 6.2&.&

. 4,000.00

Is. 3,5%00.00

1a10.000,00

h.28,13%.00
L ]




l.
2.
3.
4.

6.
7.
8.
9.
10.
11.
12.

1.
2.
3.

4.

5.

6.

7.
8.

9.
10.
11.
12.
13.

Emterprensur cum maneger
Assistant Manager

Foeund:y Engineer

Foundry Foreman

Accountant cum casheer
Chdef Office clerck (steno typist)
Watchmen (@ Re.200/.)
Swervisor for Moulding shop
Superviser for Core shep
Swerviser for Mlting shop
Accounts clerck

Store keeper

Fringe benefit 20X

E

O o Y S Y R I

Total

Menthly ¥ages fex Wexkera

Deacriotion

Cupols aperater
Cwpola helper
Cwpola Khalasi *

Hand Moulder
(for pipe division)
Moulder helpfer .

Sand mixing eperstor .

Screening machine opergtor
Floor Khalasi

Core maker feor pipe division (core shop )

Core helper .
Core maker for general
Core helper .
Core Khalael

( Melting shop)

Departmsgt No. of

Yexkers

= s

{ Moulding Shop) 4

&= = 5

NON LS

L. 2%0.00
k. 200.00

e 600,00
h.1,050.00

. 900.00

N. 800.00
k. 200.00

b. 200.00
W £00,00

.02' ‘m.m

.. m.m
B. 700.00
h. 0.0
k. 3%.00
e 20000

b.2, 700,00




SleNo.

l4.
15.
16.
17.

13.
19.

2.

22.
23.
24.
z.

Aa

Qascziotien

Pressure Testing Qperatver ( Fottling Shop)

Pressure Testing helpfer
Turing plant operator

Turing plant helpér

Inside grinder operator
Khalasi Fettler

Pattern maker
Pattern helper

Mechandcal Fitter
Mschanical helper
Electrical Fitter
Electrical helper

No of heads co e

Total Wages
Fringe Bemefits 20X

Departgent  No. of

( Pattern shep)

(Maintenance shop)

S1

Grand Tetal

h. 20.00
k. 300.00
k. 250.00

'. 9,550.&
R la900.00

.Qll.‘wow




1.

2.
3.
4,

o I
6.

8.

9.
10.
11,
12.
13.
“.
13,
16.
17.
18.
19,
2.
21.

()

v

Menthly Raw Material required for 7 W/Tonnes of
goed casting aftez JOX melting loes ¢

Descriptism

Pig Iron 70%

C.1. Scrap J0%
Lime Stone %X of Total Iron

B.P. Haxd Coke 20X of Tetal Iron

Fire Woed 20X of total coke
Purnace O11

.
Moulding Sand 2-M/Tenrw per tonne

of iron
Bentonite ®X of tetal send
Degtrine.l X of tetal eand
Grephite .3% of total sand
Sosp Stome .23X of total sand
Coa)l Dugt .3X of total sand
Mre Bricks
Fire Clay
Raming Mixture
Grinding Wheel
Fettling Teols
Lubricating 011
Cotton VWegte
Nute and Bolts
Bearings

Price Per Total Requi- Totg] Pricg
Undt = omnt
%.900/P/W/Tenne %8.7™ WTenne %3,267™ .70
».8%0/ * 23.m ° 20,187,%0
hr.1%0 . 4,2 ¢ 630,00
».BO 162 * s, 77.00
B.400 ° 20 " 1,000,00
».800 ° 200 Litre 2,000.00
N.40 . 150 WTYenne 6, 0N0 .00
k440 ° 7.9 . 1,37%.00
N.2000 ° o™ 1,7%6.00
.om h .75 . l'.m.“i
k.1000 *© I ° 373 .00
k. 300 * e * 225,00
k.2 each 700 nos. 1,400.00
%.3%0/P//Tonne 1.2 WToenne 47.%0
b 500 . 1. ° 6% .00
B.90 each 25 nos. 2,20.00
12%.00
k.20 por litre 20 litres %00.00
.2 per kg. 3% ke¢. 20.00
k.12 per kg. 10 k9. 120.00
——d20.00
h.l,02,049,00

Total cost of rew material for one month production

ts.1,02,049.00




- 44 -

Cost of Production for ™-N/Tennea of Good
——Cantinos per menth

$1.No. Descrintisn Total Price
1. Raw Material - Pig Iren and C.JI. Scrap Re. 74,062.50
2. Raw Myterial - Moulding Sand 6, 000.00
3. Rew Material - Lime atome 630.00
4. Rew Material - Bentonite, Dextrine, Graphite,
Soep Stone and Coal Dust. 6,725.00
5. Refractaries - Pire bricks, Pire Clay, Raming Mature 2,462.00
6. Fuel - B.P. Herd Coke, Fire Wood, Purnace 011 8, 7™.00
7. Consumsble & Store Items - Grinding Wheel, Fettling Tools,
Lubricant 011, Cetton Wegte, Bearings,
Nuta and Bolte. 3.3”.”
s. ’m l,mom
9 Rent and Taxes ® 2X on aales 3, 750,00
10. Printing & Stationary 00,00
11. Travelling Expenges 1,500.00
12. Delivery and Transpert 800.00
13, Sales Commission 1X en Sales 1,875.00
la. Monthly aalary of ataff 11,460.00
18, Menthly wagea of workers 8, 460,00
16. Deprecistion cost of plant and oqui pment O 10X
of the plant cost 4,404.00
17, Deprecilation cost of Boundary wall and building
©® 5% on value 1,181.%
18. Indirect over head auch aa rejectien, cancellatien
of order 2X of manufacturing cost. 3, 730.00
19. Bank interest © 12X per snnum em running capital 2300

Tetal  m.1,41,143.00
b

(A) Cost of Productiea per WTonne of good castings k. 1,881.90
(a) Sales Proceeda of 900 M/Tonnes of Gray Iron
900d cestings © 5.2520 per N/Tenne 8.22,68,000.00
(®) Cost of Productien at fleer level per ¥/Tenne
of good gray irom casting @ k.1893.40 per
&/Tonne. Rl 6.60,060,00
. 5,99,940.00
b

(c) Gross Profit = 3.96% B.5,99,940,00
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AMNEX
ST AT MO M TR WPOSE GREY THON, STEND AND NON-#ERROL 7
FOUNDH RS

Thia project deala with the setting up of a composite C.I..Steel and
non-ferrous foundry at a total fixed capital at Ra.16.80 lakhs producing
720 M-Tona, 300 M-Tons and 50 M-Tona per annum of C.I..Steel and non

ferrous castings reapectively valued at Rs.65.16 lakhs. The layout aa

shown fig indicatea the floor space and plant positione etc.
Total Cost of Proiect €
Sl.No. Osgcrintion Total Price
1. Land b. 20,160.00
2. Boundary Wall, Fectory Shed, Office
Building h. 4,00,800.00
3. Plant and Equipments bh. 8,23,920.00
‘4. Ingtallation Cost M. 82,392.00
. Furniture and Fittings h. 3,000,.00
6. Telephone ks, 4,000.00
7. Motor Vehicles h. 40,000,090
8. COﬂtiMGﬂCY ks, 25,000.00
3. Marginal Working Capital 30% st
3 months working capital h 2.38,000,00
k.16,39,272.00
b e - o]
Detalled Breakup of Cogt
1tem No.  Descrioticp Brige Ictal Price
A. Land 280°'-0" x 180'-0"
(w"m .q-ft) m.”r .q.fto | 18 20.1&.&
B, Boundary Wall 880'-0" x
10'-0" height (8800 sq.ft)l.5%0 * b. 13,200.00
C. Factory Shed 150°'-0" x 130'-0"
(19,500 aq.ft) o n.15/ ® k. 2,92,500,00
D. Office Building 30'-0" x 100°'~0"
( 3000 aq.ft) PY 20/. » k. 60,000.00
E. Other Building (2340) sq.ft. .
ols/. » b 35,100.00
E. Furniture & Fittings k. 95,000.00
G. Telephone k.  4,000.00
H, Motor Vehicle snd other trenspert e 40.000.00

Total N. ¢,69,960.00
L]




1tem No. Deacxintion HoP.  Brica

1.

Water pump with tube well and

angle atructure with overheed

water tank, 1,000 1itters capacity

and pipe line, B.1%,000

2. Main Q] Sterege tank, 8000 Littere
Cepacity and overheed tenk size
4'20° x 4°<0" x 4°-0" 2000 1itters
capecity with angle etructure and
oil pump line. .20, 000
3. Electrie Switoh board power and
lighting digtribution systes
dort .20, 000
4. Sanitation, septis tank and sanitery
tittings k.10, 000
S. Watsh and Werd, time keeping clecks
and watcher ete. b. 2,300
6. Welfere and firet ald fecilitiss and
fire fighting equipments. b. 2,000
7. Weighing bridge, 1000 kg. capacity b. 3,000
Noneferrous Feundry Plant ond
13an le. Beaccioties Heb- Price of
each
l. 01} fired Tilting Furnace 100 kg.
capesity with blewer and of]
burning equipments 3. HP k.12,000
2. Weighing scale 250 k9.cepecity N. 2,500
3. Ceal Pired leddls pre Meater =H.P . 2,000
4. Mand shank 1addle %0 kg (¢ Nee) k. 200

b

b

k.
b
ke

19, 900.00

20, 000,00

20,000.00

10,000.00

2,500.00

12,000,00
2,500.00
2,000.00

e _800.00

17, 300.00

BT T YTy




. Price of ot
1tem No. Osacziotion HePe ice ‘ Iotal Priga
1.  Auto Ridler with Tripad >H.P k.3,500 h.  3,%00.00
2. 50-kg Sand Mixing Machine 3H.P h.7,000 M. 7,000.00
3.  Moulding Box (19 pair) b.i3% per k. 2,30.00
Size 18" x 15" x 4° peir
4 Blow lemp 2 11ter capacity(om) #.1%0 k. 1%0.00
%. Hand Lewp (100-8) Two nog. b.20 b, 60.00
6. Shovel (Three n) b.40 b. 120.00
7.  Meulding Tools b.  200.00
8. Electric Hand Alower (wool %) k. 790.00
9. Other Tools S 000,00

Totel ls. 14,790.00
e ]

Plagt asd Eomismenta (Fettline Bem)

Totql
Lian Ne. Osscriatien 4e. Price of  [Prige
sach
1. Pedegts] Orinding MacMme
wheel dig (12°) >N k.6,000 h. 6,000.00
2. Fettling Shap Tools t-..um:g
Total b. 7,50
L )
Cele FUNRY
Llam %o. Rescxintien | =4 Price of Iotal Pxiga
k
1. 3-WTonne cepscity cupela Blewer
and tixed receiver 20. 00 h.38, 000 bh. 35,000.80
2. Q1 fired Laddle pre-degter
with blever ond burner >»Np b. 6,000 h. 6,000.00
3.  Weighing ecele 909 ig. asapesity b. 2,900 . 2,9%00.00
4. Hend shenk laddle 3Ckg.(12-no) h. 30 b. 3,000.00
3. HMend shenk leddle 160 ke (6 nes) b. 300 h. 1,000.,00
6. MHand ehonk loddle 2 kg (4 nay) 8.150 e 0000

Tetal . @,900.00




2lanting and Equioments (Moulding Shaoo)

itam ¥e. Deacziotisn Ht. Price of Ictal Price
sach
1. Auto Ridler with Triped 3>H.P. h.3,%00 . 3,%00.00
2. l” k'o ‘.M nd” ‘Chim 0—"". h.l?.@ k. lQ’MOm
3. Mend eperasted turn ewver
soulding mchine (2 nes) k.6, 000 L. 12,000.00
4, Blew lowp z litre cqncity (3 nos) h.1%0 k. 450,00
S. Merd lomp (100-W) (4 nos) ».30 h. 120,00
6. .m‘ (‘ ﬂ“) k.40 k. 240,00
7. Eleetric Blawey (Woolf'e) (2 noe) k. 700 L. 1,400.00
9. hx“" r.l. b 300.00
9. Other Tools b _2.200,00
Tetal 5.32 a.g;g
Blant and Eouioments (Fettlion Shes)
1tan Be. Rwxiiia Bd- Price of Intal Pxice
ash

i. 'm ﬁl&l 19° d1a. wheel OS-N.P .ol.'m b lo’mo“
2. 4° Wwel Yoavy Mty Pextghie Mond
Orindey l1=H.P k. 3,900 b. 3,500.00

3. Pettling By k. 3,000 e 000,00
Tetal k. 15,500.00
L]
SLEL rURY
Elant and Eaciasente (Meltine Shae)
lian ls. Gaasxiat an .. Price of Istal Pxiss
sach__

l. 600 kg. copecity induction melting
furngse, wih tromformer and

cantyeling pame}. 12-00 §.2,%0,000 k. 2,%0,000.00
2. Slag sleening teels b. %00.00
3. Sheowl ond ther tesle b. 1,%00.00
4, Yoighing ssals B0 k9. capacity b .2000 b. 2,000.00
3. Toopot leddls 90 kg. capecity % .3000 k. 3,000.00
6. lond oheak laddle 100 kg. (I am) b.300 b. 900 .00
7. Nend shank laddls %0 kg. (4 no h.230 e 1.000.00

k. 2,99,900.00
Shumensussnaes




S 7T W

|
2.

3.
4.
S
é.
7.
8.

9.

1iaa Ne.

1.
2.
3.
4.
-1

6.

7.

112a Na.

1.

2.
3.

4.

- 100 -

Dlent sod Aeiosnats (Buidies Shen)

Dessxintion Bala Price of
L
Awte Ridler with triped (eme) 00 n.3,%0
150 ky. 1ty sond miri
asechine [oyitY ~ “NP  n.12,000
Bler Lomp - 11tres capesity (3 nes) b.200
Hond Lemp 100-¥ (3 nes) I 53
Shovel (6 nes) ».®
Electric Blawer (2-nem) Ll .70
Neulding Teela
Newlding Bax (20 peir) size 24° x
20" x 4° b.1% poy
peide
Cther teosls
Tal
hessntutiinn Bb-  Price of
aach
Trarefermer welding set 400 asp. 15-N.P . 7000
Gas cutting cemplete sot ».2500
Fottling Teals set
Padestal griamde; 13° dia wheol NP B.0000
Pertable Hond Orinder 1-M.P  §.3000
Anrseling Purnsce 3-i/Tenne
capacity with blever ond of)
buraing equipsents. 7.5-0.F §.63,000
Shet blast machine 6°-0" tadle
dia. with dust cellecting wnit 10.R.P .60,000
Tetal

Plent and Equipments (Cove Shep)

Dassxintion |~

100 k9. Capacity Core Sand Moture >-4.0
Awto Ridler with Tripes >N.P
C drying oven size 0°<0" x 6°-0° 4
7’-‘" hetght with trally, el burner,
het-aiy recireulating fen, conhwmtion
cheguber and blawer fer bumwer. NP
Cere machine toels

Price of
sash__
h.8,000.00
5.3,900.00

Tetal

Istal Pxiea
b 3,9%0.800
b. 12,000.80
| T 000.80
b 9.0
b. 200.00
b. 1,000,800
b. 00.00
Be 3,000.00
Ge 00000
b 130.00
Istal Pxigs
h.  7,000.80
k. 2,%0.00
. 1,000.00
b. §,000.00
b.  3,000.00
h. 65,000.00
b 0. 00000
.1, 44,%00.00
L
Istal Priga

| B ..”0“
.-’ ”m‘.
. 30,000.00
000




Plant and Equipments (Pattern Shep) fer

Non-fozzeea. Cole and Steel Feudry
13an le- Qesacxictisa BaPr  Price of
aach

l. Flexidle Grinder l- NP b:.4,000
2. Messuring 1nstruments b.3,000
Total

Plamt ond Fquipments (Meintenance Shop) for

12an Xo. Daacxipticn Hal.  Price of
eh

. Lethe Machine 6'-0" =HF  k.1O,0M

2. DOril)l mechine (1° capacity) 1.% KW p. 5,000

3. Teel Grinder 10" dis. 1.% KW . 3,000

4. Plexible Geinder
%, eawring and Mintenance Tools

1-H.P k. 4,000
Total

Plamt end Equipmenis (labor,tory)for Nor-

fexrous. C.1- and Steel foupdxy

k.

Q,MO.Q:

e 2a000, X

k-

Y, 000.0X;

ETRET R TR

1tam Ng. Onacxiztien HaP.  Price of
ach
1.  $and Isating Sectl
(a) Woigtuse Tester k.1,%00
(») Pormaahility Tester k. 3,000
(o) Green Strength determinetar k.2,00C
d) Would Mardress tester k. 200
o) Core Mardness tester b.200
2.  Chanical Apslwia fecties
(a) Strehlen Apparstus for Cardbon L Sulphwr
S H P b . 6000
(b) Precisien Balonce wieh wt, %.2,000
(¢c) Mffle Purnase “H.P  .2,000
(d) Gless ware and other
Rogent Betties ote. k.1,000
(o) Pums Cup Begrd and other teels .2, 000
3. Bcheakal Instis Sectiss
(a) Sndvereal Tosting Nashime S-HP  N.™,000
4. Bfallammin ixtis
(a) Merescope with pelighing aecM ne
and gscessoriog N.10, 0
Total

Ital P1i.e

L. 1,%0.00
k' 3.(00-&
Y.  2,000.00
k. 200.00
k. 200,00
. 6,000,001
k. 2,000.00
k. 2,000.70
&. 1,000.00
. 2,000.00
. 7,000 .W
U0




lien No.

1.
2.

A.

- i -

Miscellanscus Iteme

Descrintion Hepy,  Price of
m
Wheel Barraw (1 No) 7-HP. N.550
Inspection Tools
Total

Monthly Salary and Wages for Nomferrous,
Cols and Stgel Peupdry

Monthly salary for staff with fringe

benefits 20%
. 20X Prings Benefits
Total
Neathly Wages fex Neo-ferrous Foundry
1) Witing Shep k. 600.00
b=2) NMeulding Shop h.1,200.00
b-3) Fettling Shep R 10,00
20X Pringe Benefits
Total
c=1) Witing Shep h. 1,073.00
¢=2) Neulding Shep he2,630.00
c=3) Fettling Shep Sl TR,00
20% Pringe Benefits
Total
h.l,47 .00
h.2,373.00
é=3) Fettling Shep Re2. 750,00
20X Pringe Benefits
Total

Cme Shen (fox somuferzems, C.l. & §teel Pamdry)

20% Fringe Benefits
Tetal

Istiezn Bhew (fox nesufoarzews, C.l1. sad Steel Pevadry)

20% Pringe Senefitse
Total

ww

20% Pringe Benefits
Total

Ictal Price

b. 550.00
e 2.000,00

-. 2. 5w.m
DEEANEC IR R

k. 30,420.00

ke _2,070.00

.. “.‘”.w
]

k. &M.ﬂ

2,%50.00

.D 5.‘”.“

.. ‘.9"0@

.  7,920.00

k. 1,9M,.00

k.  2,370.00

b. 1,2%0.00

1,900.09
3,83%0.00

k. :.no.oo




(W
(s)

(c)

1.

2.
3.

~ Uy -

C. LJ

F

20% Fringe Benefits

Total

E

Deaczintion

Norks Manager
Metallurgist
Foreman

Shift Superviser
Laborstory Chemiats
Inspecters

Mptheds Engineers
Egtimater
Draftsmgn

Drefts Tracer
Chef Office Clerck (Steno-typist)
Steres Clercks
Accountg Clercks
Time Clercks
Cashier
Apprentices

Wateh and VWoard

Peon end Attendants

Total Salary for the month
Fringe Berefits 20X of Re.23,380/-

Ne. of gtaft = 57 nos.

E

»
' QL ~NOATRN AT RN NNGAE"™

Total

Grand Total

k. 700.00
b 140,00
Rse 840.00
b
Iotal Salaxy/Morgh
h' 2.m.w
b. 1,%00.00
k. 4,%0.00
k. 2,000.00
h. 1,800.00
k. 1,000.00
b.  2,000.00
.. I.m‘m
k. 800.00
k. 300.00
k. 400.00
k. 1,200.00
. 2,400.00
Be. 600 .00
Bs. 400,00
LB 600.00
k. 2,100.00
s 750.00
k. 29,30.00
b o 3
k. 2,330.00
W __2.070,00
. 30,420.00
o

Senthly Yages fox Workers (nonc-ferrous feundry)

Descrintion No.of Werker
Ielting Sheo
Purngte Qerater

1
1
1
3

Gerster Mhalast
Leddle Repairing Khelas!

Woges for each Igtal Wages/menth
ke

o h.22%0
Ll DY)
L2 B,

Total

N 250.00
k. 173.00
R 170,00
b 600.00

L o e




2L.Ng. Deaczioti oo No. of Worier, Wages for each Total Wages/Momth
Required ~_ Morkey
Mulding Shag
1. Sand processing 1 Oh.1P k. 173.00
2. Moulder 2 0 h.2%0 k. 500,00
3. Moulder Belpfer 1 L 2B k. 17.00
4.  Floor Khelas! 2 oK.17™ e . 350,00
6 Totel & 1,200.00
Fettling Sheo
1. Fettler 1 (BB, k. 11.00
2. Padestal Grinder operator 2 0 13.200 h. 400,00
3.  Store Khalgei A on1™ e 173,00
4 Tot.l h. 750.@
{A)  Total Wages for the month b. 2,3950.00
(B)  Pringe Benefits 20X of Rs .29%0/~ e 310,00
Grend Total N. 3,060.00
E = o DY
(C) No. of workers = 13
Meothly ¥ages feor Workers (C.1. Foupdry)
Meiting Shep
1. Cupola Operator 1 o h. 20/~ k. 250.00
2. Cupola Helper 1 @ 1:.200/~ k. 200,00
3. Cupola Khalast 3 0 1.1%/- h. 450,00
4. Laddle Repatring Men 4 eNnIMm/ W _iB.00
%.lding Shep
l. Sard PY“.“&W 2 ] b-lB/- . m.m
2. Sand Mixing Cperator 1 o173/ h. 1™.00
3. hllding khim Q)orator 2 .EOM/- .lo CN.w
4. Moulding Machine Cpergtor
Htlpﬂ' 2 ] I.l50/- e 300.00
e H.M uoulmr 3. [ .0250/- .o BO.N
6. Hand Meulder Melper 2 oh.lM™/- b. 3%0.00
7. Floor Khalaai 2 ® h.15%0/- 200,00
la Total k. 2,623.00
I, E
Fettiing $hep
1. Fettler 3 oh.17/- h. %29.00
2. Kalest 3 ® b.150/- h. 40,00
3. Padestsl Grinder Operstor 2 ® h.200/~ h. 400.00
4. Tusbling Barrel perstar | 0 b.200/- k. 200.00
3.  Portable Grinding Machime ® k.200/- 200,00
10 - T“.l | 8 l.mo.

——
AR




(a)
()

()

l.
2.

3.
4.
-1

l.

2.
3.
4.

l.

2.
3.

S
6.
7.
8.
9.

(4
(»)

(€)

- 10 -

Total Weges fer the meath k. 5,4™.00
Pringe Renefits 20X of Rg.347/- e 1.098.00
- |
Ne. of Werkers » 30
Meothly ¥agsa far Wexkeza of ($teel Femdry)
Descrintisa No. ef Werkers :lou of each Iotal Wages/legth
Reguired
Nitiag Ship
Induction Furnece Operster 1 o k.BO/- k. 450.00
Induection Purnsse Cperstor
Helper 1 ©® b, 300/~ b 300.00
Furnace Repairing Men 1 ® k.250/- h. 2%0.00
Laddle Repairing Man 1 o.M/ b 17.00
Mlting Shop Khalaed 2 o h.150/-
6 Total | I l,‘B.@
E -]
Meulding Shen
Sand Proacessing 2 Oh.1M/- h. 10,00
Moulder 3 ® 1.300/- b. 900,00
Moulder Helper 3 OhiM/ k. 925.00
Fleor Khalassi -t ® h.130/- ke $00,00
12 Total h. 2,375.00
b ]
fsttling Shep
Ges Cutting and Welding
Men 1 ® B.27%/- b 27 .00
Fettler 3 o h.iT/- k. $25.00
Pedestal Grinding Cperstor 2 on.1T/- . 350.00
Flexible ¢nd Swing Grénding
Machine Operator 1 @ k.200/= h. 200.00
Anneal ing Purnace (perstor 1 @ 1.400/- | 8 400,00
Shot Blast Machne Cpergtorl 0 k.250/- h. 250.00
Shet Blast Myching Opergtor
Helper A ® 1%/~ M 130,00
le Total B 2,750.00
b ]
Total Wages for the menth k. 6,600.00
Fringe Benefits 20X of Rs.6,600/- W 1.320,00
Grand Total N 7, 920.00

No of Workers required = 32




S1.No.

2.
3.
4.

(A)
(B)

(C)

Descrintien
Core Shop

No of Workers
R

Sand Processing 1
Sand Screendng 1
Core Maker 5
Core Oven Gerator 1
Core Shop Khalaei 3
b
11

Total Wages tor the month

Fringe Benefits 20X of Re.1,975/=

No. o¢ Workers rﬂuirod = 1]

Wagegof sach

Worker

. "OIB/-
0 h.1%/-
. ht“/’
@ 1.200/~
® k.1%0/-

Total

Grand Total

Total ¥ages/Month
~. 173.00
hs. 150.00
k. 1,000,00
ks 200.00
Ba 430,00
B. 1,973.00
AR
L. 1,97.00
e 20,00
.. 2.3”.&
R RUTIINTrEry

Monthly Wages for Norkers of (non- ferrous, C .I.Foundry

&

Pattern Shap
Pattern Makey
Pattern Maker Helper

2
2

File Man -
3

Total Wages for the momth

Fringe Benefits 20% of Re .1,2%0/-

No. of Workers Required = )

® b.300/-
@ k.200/-
&:.2%0/-

Grend Total

. 600.00
k. 400.00
e 20,00
. 1,20.00
b. 1,290.00
e ___80.00
. 1,500.00
“




l.
2.

3.
4.

9.

(a)
(»)
(©)

4.

(a)
(»)

()

Monthly Wages for Worker of (Non-ferrous, C.l. Foundry &

Stee] Foundry)
Maiatenance Shep
Descrintion No of Workers Wages of each Total Weges/Month
Reguired Worker
Lathe Machine Qperator 1 ® 1b.2%0/- k. 250,00
Mechanical Fitter 6 ® 1.2%0/- N. 1%00. 00
El.‘tricd ﬂtﬁ.r 3 L boM/- k. 250.00
Fitter Helper(Mchanical) 6 0 %.1%0/- k. 900,00
Fitter Melper(Electrical) _3_ o h.1%0/- We 40,00
20

r”.l ho 3.850.m
Tetal Weges far the month . 3,8%0.00
Pringe Bensfits 20X of Rg.3830/- S I7M.00
Ne. of Workers required = 20 Grand Total h. 4,620.00
P " ]

Menthly Weges fer Warkers (Nen.ferrous, C.I. Feundry &
Stee) Fomdry)

labexatexy (Saod Tastiss. Chemical, Mechanical & Mvtallearaohy Sectien)
Reaczistien o of Nerkers Woges of sach  Total Wages/mmnth

Wikex
Drill Gperster 1 o u.1M/- k. 173.00
Lebexatery Boy Sond
Testing Sectin 1 oN.17/- h. 173.00
Leberatery Boy Chemicel
Leberstory boy Mchanical
Teoting Section 4 Oh.1M™/- Re 179,00
4 Total k. 700.00
—— EREIDERRCRET N
Total Wages for the menth k. 700.00
Pringe Benefits 20% of Re . 700/= k. 140,00

Grend Tetel b. 840.00

Ne. of W kers required = 4




NOM-FERRQUS FQUNDRY
Nonthly Raw Materials Required for 5-M/Tennes
of Good Castings after 35X
—— mlting leas
Item No. Descrintion Iotal Reguirsgent Unit Price per
Jome  Tetal Price
l. er 87’ 4.5&-’ h'a.m .Ol'l"mtw
2. Zinc TX «420-.T b.18,000 e 7,960.00
3. L..d " «210-T b-lo,m k. 2.1@.@
‘c Tin ” QIWT h.”.m h. 3.1”.“
5. Qfﬂr Flux.. 3’ «160-T | " 3.m . m.m
6. st... C“l lbx of M.l . k. 150 k. l%.w
7. Fil‘. 'M lOﬂ of CO‘l .70-T b, 400 | ° ] 28.@
8. Furnece O} 1500 Litters k. 800 b. 1,200.00
9. Noulding Sand 10=-T M. 40 B 400,00
10. Sodium Silicate ¢%
of Sand 400 Kg. k. 3,000 . 1,200,00
(per cylinder)
12. Fire Drich 200 Nos . k.2 each b 400,00 ;
13. Fire cl" «250-T b .350.00 | 1) 90.00
14. R..‘M Mixture «250-T 1s.500.00 M 125.00
1%. Grinding Whee) 2-Nes . 8.90 each M. 180.00
16. Fﬂtl‘m Tm. | "8 lO.@
17. Luriceting O1) 2-Littere .20 | 40,00
(per 1ittre)
18. Cotton Wagte 4Kg. h.5/- b, 20.00
(per Kg)
19. Nute and .‘lt. LK‘- .l2/= | N 12.00
(per K9
20, Bearing In___.m
Tml ..l.u.m.w
E - T
(a) Total Cept of Mgterial
for ene menth productiea = Re.l1,31,480.00




I

1.
2.
3.
4,

3.
6.
7.

8.
9.

10.
11.

12.
13.
l4.

1%,
16.

18.

()

C]. FQUNRY SECTION
Monthly Raw Material Requirement for 60-1/Tonnes of

1072 -

Good Castings after 10X melting

Losg

Deacriptios  Iotal Requirement

Pig Iren 70X

C.l. Scrap 30X

Lime Stone 35X of Iren

B.P. Hard Coke 20% of

Iron

Fire Wood 20X of coke

Moulding Sand 2-M/Ton

Furnece 011

Bemtonite 3% of Total
sand

Degtrine .1X of Totgl
sand

Grephite .5X of sand

Send

Cosal Dust 3X of sand
Fire Bricis
Pire Clay

Grinding Wheel
Remming Mirxture

Pettling Tools
Lbricating Q11

Cotton Waste

Bearing
Mrte and Belts

Tetal Cegt of Materisl

for one menth Preduction

46.2-T
19.8-T
3.3.T

13.2-T
2.6-T
120-T

2000 Litters

N
22T

6T

3T
3.6-T
960-Nee
1.T

20--Nes .
1.T

1€ Litters

40-Kg

8-kg

k.1000
k.300

Re.2 each
.am/"

(per Ton)

~0”/- each
h.m/-

(pez tem)

.0” -
(per litr{)

(por :3/.

b.12
(por ky)

= .. .”' al 0“

Unit Price per Jotal Price
Jeone

h. 41,%80.00
. 16,830.00
h. 495.00
h. 4,620.00
h. 1 'm.m
M. 4,800.00
hl 1.“.“
h- 2. m.w
... 2.‘w0w
N. 1,200.00
k. 300,00
k. 1,000.,00
.. l.l”.“
k. 3»0.00
.. 1.”.”
k. %00.00
k. 100.00
| 320.00
. 200.00
k. 120.00
k. 9 .00
k. “.aloﬂ
=




1.
2.

3.
4.

7.

9.

10.

11.

12.

13.

14.

195.

16,
17.

18.

19.

20.
2.

22.

SI .!go

SIEEL CASTING SECTION

Menthly Rew Myterial Requirement fer 25-M/Tennes

of Geed Castings after 10X
miting Less

22,000.00
20.00

1,470.00
840.00

280.00

336.00

140 .00
1,685.00

8,000.00
3, 70.00
2,000.00

20.00
1,000.00

Degcriptien  Ictal Requirement Umit Price per Ietal Price
Isone
Steel Serap 27.5-4/Tenne 800 k.
Lime Stone (3X of Tetal
Steel) 1 .4=-§/Tonne h.1%0 b
Ferro Silicen(l 5% ) «42- ¥/T onne k<3500 .
Ferro Mangsnese(l .5%ef . h.3000 k.
Total Stﬁ:ﬂ‘
Cesrbon Powder ( 1% of total k.1000 k.
steel) .28 *
Alminium Shot (1% ef tetal
.t..l) om . i.lz,m =
Flovokspar (.5% of tots)
steel) A4 " h.l,000 b
Qcygen (300 Cft per tonme
of steel) 82250 cft h.18/~ per k.
100 cfe.
Lance Tube(10 Rft perx
tonne of steel) 27 Rt k.l per Rft k.
1/8°-1/D1,
1ding Send (2-0/Tanne
per Tonme of steel) 50-M/Tonnes .40 per tonm k.
Bentonite (7X of tetal
ssnd) 1.6-M/Tonnes ks, 450 k.
Dextrine (1X of tetal
ssnd) 3= i/Tonnes k. 2000 b.
Silica Flor(6X of care
sand) «3=l/Tones k.1000 k.
Core Q1) (2X of core
..“) .I-VTMO k.19500 b
Ceresl Binder (1X of
core sand) -05-M/Tonnes k.1 000 .
Furnace Q11 15:10,000 Liter h.800 k.
Chilled Iron Shot
(.3% of total casting) .7-M/Tonnss . 5000 k.
Grinding Wheel (h.80/-
per Ton of Cagting) k.
Fettling Tools (h.10/~
per Ton of Casting) b.
Welding Rad (k.40/~ per tonne of cesting) h.
Qrygen (100 C#t. required fer cutting per temne of cesting)
Re ol./- per Cte. .

Acetylens (230 Cft.required far cutting per tonne of casting)

R.o - P.l' tw c,to
Col-Ges (6Cylinders)  h.30/- per cylinder

40,00




(a)

SL, e
A,
| B
c.
D.
E.
F.
q.
M.
1.
Je

L.

- Lt -

Deacription  Iatal Reouirement }r’nit Price per
~Sone
B/F.
Refractory Mass (Rg.100/- required
per tonne of castings)
Sodiua Silicate, Magnesite and Bricks etc.
Lubriceting 011 T-Litre b .20/~ per
litre
Cotton Waste 17%=Kg b.5/- per kg.
Nute and Bolts 4~Kg .12/~ per kg.
Bearinge
Total

Total Price

. 46,986.00

h. 2'5(”!00

140.00

8%.00
48.00

20,00
b . 49,807 .00

Total Cost of Material for one month Productiom = Rs.49,809.00

Cost of Production for S-M/Tonne (nam-ferrous castings)

Rez_menth

Nea-foxrous Feyndry
Reacxiption

Cest of Rew Materisl for >-M/Tonne Finish Castings
P awer

Leborgtory Testing Chemical

Printing { Stati caery

Delivery ond Trawelling Expenges

Supervision Chawrges

Diseet Wepes

Indireet Vages

Rent ond Tame @ 2X on Syles Valwe

Deprecigtiea Cogt of Plant & !mlp.ate 0 10X of Plgnt
ot

Deprecistion Cagt of Mldig, Shed and Bowndary Wgl)
[

Salses Camission 1% on sales walwe

Indirect Overhoad, Swch a8 njntl.. csncelligtion
of onder ¢ 2X en bul

Benk Interest @ LK por snmm an rvnning capital

Grand Tetsl

Cest of Produstien ene W/Tonne of Goed Casting =

DT =R

Total Pxice
.
b.1,31,480,00
k. 130.00
k. 30.00
b 3.00
.. m.m
.. l.lw.m
h.  3,060.00
. %0.00
h. 4,000.00
. 20.00
e 100.00
. 1,000.00
k. 2,748.00
o000

h.l,48,970,.00
NSt —

9,200,800




e -

Coot of Produstion for €O-d/Tonnes of C.Il.

—

fals PRIDRY

Ualis, Ceasziation

A,
B,
Ce
D.

G,
M.
1.
Je
K.
L.
M,
Ne

Cost of Materid for 30-i/Tennss Finish Costings

Pom sy

Laberetery Testing Chewicol

Printing & Stetiemary

Delivery & Trewelling Lxpences

Supezvision Cherges

Direst Weges

Indizeet Wages

Ront and Tawe @ 2% on soles valwe

Seles Comniosion 1 % on ssles velwe

Depreciation eoet of Plont and BEquipments ® 10 % of Plant Cost.
Deprecistion cost of Building, Shed and Boundery well © 5 X
Benk Interest @ 12 ¥ por aneusm on sumning sapital

Indizest over hood , sueh os Fejection , conesllotion of order

0 2% on Monufecturing
Grend Tetal
Cost of Preduction One M/Ten of Goed Casting =
Cost of Preduction for 23 - W/Tennes of
—Good Gastings mez masth

SLAEL_F QUNDRY

o laa Dessxistien

A,
e.
Ce
D.
E,
Fe
G.
N,
1.
Je
Ke
L.
n,

Cost of Predustion ene i/Tenne Good Costing

Cost of Raw Meterial for D - W/Tennes Finished Castings

Pomery

Leberetery Teeting Chemieals

Printing & Stetienssy

Direst Supervisien ehasges

Disect Wages

Indizeet Boges

Delivery snd Trevelling Kxpensee

Bemt and Tamws © 2 X on Sales wvelwe

Ssles Commiseion 2 X on Soles velwe

Depreciotion coet of Plant and Equipssats @ 10 X of Plomt Cost.
Depresistion cest of Boundery Wall , Buildiage, Footeory oind 0N

Indirect overiwed , sush os sejoction , conesllotion of osder
® 3% on nemufocturing coet. -

Benk Interest @ 12 ¥ por envem o0 naming cepitel
Grerd Tetal

4

:

Q,8l,

120,

Frrrrrrrrrrrr

F Frrrrrrrrrrrr

NWOR W
h 4. 2L




- -

Anrmegl Prefitability Statement on M}
Pregection of

(A)  NOERFERNGE PONERY

(a) Sales Proceeds of 60-N/Tenre
per year @ Rg.40,000/- por WTaenne k. 24,00,000.00

(b) Cegt of Proc-ction at Floer lewel
per WTenne of Castings Re.29,200/~ cost
of 60-4/Tonne Casting e 17.52.000,00

Profit M. ‘.‘ «000,00

(3) Cele PQIERY
(A) Sales Prececds of 720-N/Tenmes per
yoar O k.2,8000/- pop onne b. 20,16,000.00

(») Cost of Production at Floor level per
W/Ten of Castinge Re.2,060/- , cost
of 720 W/Tennes Castinge e )4,83,200,00

'l‘d" .. 5'32'm.w

() SIEEL FOUNRY
(A) Sgles Preceeds of 300-N/Tennes per
yoar O k.7,000/= por WTonm k. 21,00,000.00
(b) Cest of preduction at floer lewel
per WTenne of cesting h.4,400/=
cost of 300-4/Ten Castings B 13.20,000,00

Profit h. 7,80,000.00

(a) Totsl Sales of Nen-ferrows, C.I. L Steel Poundry h. 65,16,000.00

() Total Menufesturing seet of Nen-ferrous, C.I. &
Stee] Pomdry B 45.00.200,00

Gress Prefit 43.02% h. 19,60,800.00
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ANNEX D

GENERAL ASPECTS OF CUPOLA OPERATIONS

The general aspects of cupola ~perations are pictorially shown in
Fig. 10.
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ANNEX E

HINTS ON RISERING AND GATING OF GREY IRON CASTINGS

A. Riser dimensioning for grey iron castings

1) Results derived frem the spplicetien of *Cooling Fecter® method
of riser calculgtion have beon found quite satisfactery im a foundry,

The fellering paregraphes comtain sn artline of this methed.

The ‘Coeling Faster’ of a costing is the ratie of velume to surface

aree. The ceoling festor of the riser mwst be grester than that of the
casting. Owr Foundry hes beea wsing the fellowing relatiemship
between the cooling faster of riser and the cooling fester of casting ¢

Ll —__m x —1— e @ o o (l)
L g 100.9 - 0.09 MMM Ac

Where Vv, Vo, Ax, Az = Volume and surface ares of ricer and
Casting respeetiwely.
and BiNN = Brinell Nexdnese number of the hegviest

seetion of the cesting with ths compasition
of the irem comcerned.

(Mot to be confused with the BHN of the
Staenderd Test Bear)

The shove farmmls sy be wed wntil %he individual fewndry arrives
ot 2 cleser Wlw Dy trigl end errem.

2 _Calsniation of Yo and o

The velums ond azee of the casting sheuld be taden geemstrically
ia case of sisple chapee. In ommplex chapec W ond As ghould be taben
® the wise of the efaplest chape {a the heavy sestiem and the ares
of the cone pasticn siawm $he gostional aree of the adiedning perte.

Per instomse, o Gube With odfelalang thin sactions.
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i@ (1ser ronnecticn)

Vcm 4 x4x 4 = 64 cu.in.

Ke6(axa)-(1xa) - X (32
4

= B4.8 sq. in.

ot om

K— g —3
fla.41

Note the subtraction of azea for the riger connection, this must be an
spproximation to bagin with, but will become fairly accuraste with

little practice. !

The cooling factars for blind cylindrical risers of the top and eide
types has been calculated and are being ¢iven below.

Dr or 1
—d P .
P ey g

bl1nd ‘ blind ;

sylindrical aylindricral

top L. L top

riser riger i

) k|
!'. 12
‘L ® 0.222 Dr. whea L= Dr cerrreceenes (11)
;L - o.m Dr ".n ls 2 h eveev0ecsren (111)

Cooling factar for other types of risers and other retiocs of Lss Dr cen be
calculated casily.
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4) _Famds te Riser Diamstax

Substitution of above Vr/Ar values in equatioa (4)
gives ¢

(1) Whea L = Dy,

Dr = x Y5 ceee... (4v)

490
100.9 - 0.039 B e

(2) wnea L = 2 Dy,

Pr= __i b TR (')
160.9 -~ 0.039 BN Ac

2)_Snecifis Exameles

Let we ssowme that we want to fiad the riger dimension for a fouy

inch, cube with s one inch, adjoining section aa illustrated in pare (2)
abeve. Alge, the -~ \ding shep consideretions are swch thet a tap riser
of L =2 Dy hes to be uy:d,

E—' —%. = 0.78

88 in para (2) abeowe

Substituting this valus in equatien (v) we get

Br. = 428 x 0.7
100.9 - 0.039 x 170

= 3.3
Hore, 170 16 the B of 3§ 4" sectiem

Riser dimasions for b...::o cenpliceted castiange ean be deteormimad
sinilerly by follewing the/otops awtlined sbeve.

£)__Alda to the Retioe Werk ¢

Ia plose of the sheve celeulgtion far VYa/Ac it sen be dorived ot o

#lance fres graph 111,
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iising graph I1] ge up the vertical axis (casting side length) and

then across to interception with the curwve for cube. At the point
of interception coms down to the horizontal axis and read the Vc/Ac
as 0.68. Allowing for the sectional area of the gpendage to the

cube would have given the same value of Vo/Ae as found by calculation.

Neving determined the value of Ve/Ac either from ,raph [I[ or by
calculation, shother curve on graph III can be used to obtain the riser
size. Go up wverticslly at the decided velue of Vc/Ac (0.738) to the
rider 1ine for L = 2 Dr and read the riser diameter as 3.3". This
compares wvery well with the riser diemeter found by calculatiom.

Thus the use of graph [I]1 enables the determination of ri.ear

dimensions in a matter of seconds and without necessitating tediour

calculations.

1)__haxthex Sacoe of this Methed ¢
Graph 11 can alao be used for ether simple ahapea, for cored

Mibg, bosses ote. GSeparate graphs have been drewm out for determining
the equivalent of the cored cavity te a aolid cylinder.

The equivelent salid eylinder can then be uged ae the shepe far
dotoruination of the riser dimsnsions by applying graph [!1.

Graphe have alse been drewm et simdler to those in ,rapr [ l[, whi &
incerposute 3%, 10% and 13X safety facters, se thet we get correspondingly
higher valwes of riser dimnsions.

Ths msthed, therefers, snables the detersinstion or riser dimensione
fer s vast mmititude of cost shapes giving relisdls and safe valwes
vory expeditiously.
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Me Galing calculations for grey iron cagllings
4 nrey

l. _The Basic Formula

1.1. Grey Iron with some degree of superheat follows the baaic

laws of hydrodynamics. If, therefore, it flows through a

channel of areas.
A ag.inches with a man velocity

V  inchea per section, then the weight of metal
W 1be. Which flowe in t seca. ig given by the relationship

N = Ne?22 « te V. AoO( @csssssecsssesrctsnctae (‘) i

Here 0.72 1bs. per cu.inch 1a 1ts density and o< fa the loss
coefficient, determined aa 0.2 for s sprue choke ana 0.3 for

runner choke.

R e

1.2.  Weight of the casting, W, can be eatimsted from the drawing.
Size of the moulding box uvavally dictates the value of velecity
V and, therefore, the gought quantity 'A’' can be found out from
the above equation.

2,__The Pouxing Tise 't

2.1. Pouring tim mmt not be so leng thet the metal starta

aolidifying before the pould has been filled wp entirely. 3
Also 10ong exposure ts radistien fream o.ow rising metal causes
thermal straing and lesds to variowm casting defects from the damaged
mold walls.

2.2. MNoxr must the pouring time be so ghort that the walls of the
®old ar- demaged by mechanical straing and the alr, steam and

g80es are unable to escape out completely.
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2.3. Following relationships have given excellent results im
scores of green sand practice foundries.

for metal sectiong 1/4" and below ¢t = 1.4 Vy

" 3/8" to 34" t= 1.8Yw
. 1* tolf”, t= 22w
. 2" to 3" t= 3.0Vw

2.4. For instanoce, if a casting of predominant wall thickness

13" weighs 100 1bs. It ghould be filled wp in
t = 22xVioo

2,3 If, however, the yleld on this cesting is found belew ™%
weight or risers should be sdded to w before computing the

square root.

da___ikea of down sprus ¢

3Jd. The welecity of metal in the sprue, sssuming a free foll and
no initisl welacity, is given by

V-\/2d§

where g = acceleration due to gravity
= 32.2 no/.“o/ .
= 306.4 in./see/0ec.

ond N = Effective sprus Meight lained with the
help of sketcheg on Fig XVI

3.2  Hep the sought quantity A’ can be feund out by substitwting
ebove valuwee in the besic formuls.
| ] = O.a ot . '. AO(
5 - L
0.22 .t. Vo<
Where Ay = Area st the bottem of eprwe

With referense te cooe I ghawm en Pig. XVI. Tf the
casting 1o emtirely in the dyeg, 8. §. N, = N
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So the sbove equmatien becomes ¢

5 ] L 00000000, (“‘)
0.22. t. V2°'0‘

1.2 Arsa at top of Sormm, Ay

Thds is given by *  relgtiomship

vosoh x| R e )

To this ares 2% should be sdded to compensate for actual
pouring conditions under which it ig hard te keep the
aprus full.

It the valueg of A.r and A. axe relsted by the sbeve equatien, it
would ensure minimm of turbulence and aspirstien as the meta] treswla
down.,

%o Arsa of Ruoper g

4.1 For aprue type chokas, the most deairabla ratie would be 18 s 2,
That 1s the total runner ares sheuld be 3 times the area at the bottom

of aprua and the tetal ingate sres should be 2 times the areq of tie
sprue bottom.

4.2. However, the value of rumer ares thus @tained mst satisfy the
condition that the welocity in the runner sheuld be 12 inches per sec.
or less. If thie is achdeved, the metal would free itsalf of sand

ar slag in a diatance of 6°. So the firet ingate sheuld be i1ecated ]
beyond this peint.
So the e r m.. n = 3, 5 eroorvrsce ("

4.3. This 1a the total runner ares, if 1t g 5 double gided runner,
1ts area should be half of that given by (v)

4.4, Also, the rumner sres is redueed as aach ingate 1s pasaed in
the interest of yleld and to help equalize the flew frem aech inggte.
It 1e to be reduced in propertien to the sres of gatea dawa the

reAner .




5« Pouring Basin :
If the pouring basin is tes small, s vertex forms ia the metal pool
snd the trapped sand er slag 9o dewn the sprue and possibly into
the casting. The volume of iros needed in the pouring basin 1s
determined by the flew pate. Higher the flew rate, bigger the

basin. But 1f it s too big, yleld en the casting gets reduced.

The design snd dimsnsions of s few typical powring bssing sre
sham in Fig. 11,

é (‘nn . a..- .

It 16 sa enlargemsnt at the bettam of sprue. It sheuld extend
both sbowe and belaw the ruamer st least 4" where the choke
1a wed. The diamter sheuld be twe timess the sprue cheke.

Lo Snscific Sxample ¢

Suppess we heve ts calculate the running system fer s 30" x 10°
plate casting, 1§" thick

§2ap 1.  Calculate the Weight, ¥
Wa30x10xigx .26 = 100 1de.

itep 2. Seleet pouring tims, ¢
for s costing of M" wall thieknoss weighing 100 1be.
te22Y100 e« 22 0.

$a8 3. Fiad E.8. N ¢

Par s 12° Mgh (oprwe ¢+ begin) system with the entire

ES.R. =ls}P

NMep 4. Find Areq of Sprwe Detten, Ay Sdbetituting valves in the
besis fermmle. W e 0.22 .t .V .A . &

‘”5- i ® 1,07 oq.in.

0.22. 1M.%. 0.2
vy




- joe -

Siep .o Find the size of sprwe tep Ay

If the comdined M. of sprue *+ basin = 12°
ht. of beein slone = 3°

Therefore from equatien (iv)

Ap= Ay "_T{I; *+ BX

= 1,07 .2 + 0.5
* 2.60 sq. in, ‘
=1 7/8" }

Nep 6, Find size of runner ber
Swetituting 1.07 oq. in. for Ay in eau. (v) |
we got, Ay = 3. 1.07 = 3,21 oq. in

with ¢ oingd rinner of trapezoidal section, we

require 2° ot Dese M. 1-3/4" and 10° dreft en werticsl eldes.

Ber 1. Pind el1e of ingetes
Setitwting 1.07 oq. in. fop iy in e relstimeripy
viven in pers 4.1 how w get, tetal ingete srvee
® 2. 1,07 2,14 8.1,

Mssuming theee ingetes,
Areg of egch ® 0.71 oq. ia.

the width 1 thickrmee retio of ingetes 1lieg Detween
4 to 6

S0, 2% x 9/16" sectian of ingets weuld be 1deel .

itsn 2. Sprue beee slzes
Prem considerstions 1n (3) ehew
d1s of oprve beee * 2 ¢ L.18 = 3.1/0°

. of pTve base = L.3/4" 4 1/2° ® 5.1/4° dow
pating lime

® 1/2° %oley perting llae
*Yi" tagl.

"ene {imensi 'nm are lllustrated 1n figure |3,
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