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SUMMARY AND RECOMMENDATIONS

This 6-week study was made for the Smell Scule Industries
Development Organization (8SIN0), Government of India, to assist ir

the modernization of foundries and re-rollin; mills.

T.

LNDUSTRY SECTOR

Smill industries are playiny a crucial role in Indii's develoy wit

vy

due in no sumll measure to Government's assistance progranmes and th -

effective implenentation by SSIDO. Small metal processing units
(excludiny equinment manufacture) have doubled their outputs in the
last five years, iand today represent an estimated 15 per cent of th.:
tot2l small industry scctor in terms of product value, (para 16,
table 1).%/

In view of their importance, it is considered necessary thaot
metallurgical activities be further strenythened 4t SSIDC. esources
and personnel available, it would be desirable to have a Metalluryy
Directorate at S5100 itself und Deputy uUirectors (iictals) at SISIs ir
Maharashtra, Tamil Nadu, Jelhi and other states which have i metals

activity.

At present, practically no St&tiStiCalldata is available on
foundries and re-rollers in the suall sector. As a pre-requisite t.
a modernization pro,ramme, it is rnecessary to coupile up-to-date
statistics on capacities and production, to enablc rational plannin,

for raw materials, crelit, trainin, and so on.

o) erollin; industries

itouphly, there are some 6,000 foundries in India, of which abont
5,000 are registered units in the small scale sector. The bulk of ti.

produce grey iron castings, with rather a small number of malleable i-

steel and non-ferrous units. These 'backyard foundries', representin,

/ about

a/ Figures in brackets refer to paragraphs and tables
in the text of the main report.
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fne 'fri'v"{ o
about ememstesdlr of India's total iron castin: output, are doing

a remarkable job., Usinyg inferior raw materials and with minimal
equipment, they produce castings of a quality and at a cost whict

serve a limited purpose, (paras. 22-23).

weorraphical The bulk of them are around Ratala, Ludhiana and Jullunder in
dlstribution Punjab, Agra in Uttar Pradesh, ahmedabad in Gujarat, Madras and

Coinbatore in Tamil Nadu, and Bombay in Maharashtra, (Fig. 1). Tods,
there is no dearth of orders for foundries and 08t could sell twic.
as much if bottlenegks of raw naterials, finance and technology coul.
be resolved, The 1970-71 demand of about 2 million tons iron castin .
(excluding pipes) is expected to risc to 3.4 rnillion tons by the eni
of the Fifth Plan. Small foundries can meet a larpger part of thic

demand by modernization and better capacity utilization,

The rerolling 1ills generally roll scrap to bar products. rost
soorelling of theun are located in Punjab, UP and Viest Ben,al. Today, with the
abdle acute shortage of steel, they are able to make & significant cont.itr. ]
to the economy (and also make good profits), even thoush again man-
operate with obsolete facilities. They play a useful rcle in silva. .

a by-product (scrap) and convertin; it, at low cost, into usable

materials,

Practically all available billets go to the 116 1dlls registerc!

Sepag with the Steel Re-rolling Mills association (ShMA). Sowme 30 per cunt
tistribution

i.Z.t;gQ; L&ng

of scrap also poes to 96 scrap rerollers who are SHdA wembers, Thic
leaves about 175,000 tons per year of scrap for allocation to 748 uni.
in the small scale sector, that is 5.5 per cent of their two-shift
capacity. Wwhile the controversy over rational allocation of billetc

and scrap continues, all units - sall and large - remain under-utili: . .,
though in varying degrees. There is a good case for a couprehensive
reassessment of capacities in this industry, which could forw the bas ..
for a better evaluation of its role and a rational distribution of t!.
limited billets and scrap avuileble, (paras. 29-34, tables 4-5).

/ Obsolescence
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Ubsolescence of existing units
In about a wonth in the field, 84 foundriecs and mills were viai.
. Duriny these trips the adviser wzs ably assistued by ii#, J.N. Bhakth,
Deputy Director (i5 v.llur,y). B.sed on observitions on a small s O
(1bout 2 per cent of total) and some norws fo. obsolescence, 70 jor ¢
of the founders c¢an be considercd obsoletc and 45 per cent of the
. rerollers,  This is souewhat higher than the Newalk~r Cormittee

cstimite of 35-50 per cent obsolescence in this sector, (para 36)

The consequences of bickward techniques Are.exc :ssive inateri 1:

Lonsequences consumptions ind poor operating yiclds, high rcjections and inw eqn
“ backward

duct qualit; Lidt e duc an;'c¢, imbilinces - ing st ..
Lochnolosy product quility, lidited product range, imbilinces at processi T

and unsatisfrictory workin; conditions. Under today's murket conditi
the quality and range of their products are toleratod; to.orrow,

they ucy not be, (pura 38).

The need for modernization

In 1 modernizin; socicty, technological modernizition is 1n

o0 1nevitable component = whether in lirge scile industry or small,
woluiization? The alternative - staymation - nicans slow but inevitable detth,
Thers is an urgent need to up=prade cquiprent wd practices in the
metals field in order to iuprove product quality through appropriite
techniques, to reduce costs tnrough hiyher cquipment and labour
productivity, to cnlargc the product ran ¢ for greiter iuport
substitution, and to improve the workin, environment. In nost
situations, it is cheiper to modernize .nd consolidite oxistin
“units rither than build new ones; concurrently, additional nucleii

for growth have to be created in regions as well 1s in product

lines which hive reuiined undeveloped.

The low=cost, low=volume technolcgy which the small units
have evolved over the yeirs his now to be revitalized, not replicei.
In this process, not a single worker need be discharged although he
may hive to be deployed; not 1 single expenditure made which cannot,
1fter an initial period, be reccovercd many-fold through lower costs,
expaunded production, and enhinced reputition for quality products,
(paras 46-50).

/ Sone




r ears the possibility of nationalization, or the loss of benefits by
gipressed crossing the Rs 7.5 lakh investment restriction, or possible
shortages of raw nmaterials and markets after incurring costs on
modernization, or major delays in implementing the programme,
These anxieties can be allayed by careful explanation -- am
action to match, (para 55).
T N
During visits to foundries in 16 cities in various parts of
India, the present facilities and practices were observed, data
recorded on a comprehensive questionnaire, the type of improvements
possible evaluated, and assistance given on queries raised. Meetingc
were also held with Industries Directorates, trade associations and
others,
Typically, existing grey iron foundries visited had a_
Frofile of production of 70-80 tons/month and an investmert in equipment of
typical - )
found Rs 50,000 70,000$/ They usually run one or two cupolas of 24"
to 30" internal diameter, and practically no other equipment.
An analysis of the units studied indicates that 60 per cent had
no technical staff, 60 per cent had no sand preparation facilities,
79 per cent had no machine moulding, and 88 per cent had no
chemical or physical testing eoquipment, (paras 60-64).
No. of ¢ of % in each size group,
un:it: total by No., of employees
(33 units) 0=20 %—55 51-1& Over 100
Technical staff 13 L0 20 46 20 80
Sard preparation
equipment 13 © 40 20 39 80 40
Machine moulding 7 21 20 8 60 20
Shell moulding 1 3 10 - - -
CQy process 5 15 - 8 [Xo] L0
Fettling equipment 15 L6 40 31 60 80
laboratory facilities 4 12 - - 20 60
Equipment cost over
Rs 100,000 14 43 10 31 80 100

- iy -

Some fears were expressed regarding medernization, such as,

/There is

a/ Us$l equals about Rs 7.50. The term 'lakh' denotes 100,000 and 'crore'
10,000,000, ’
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There is an interesting similarity in size and technical level
between smll Indian foundries today and foundries in Japan in 1958,
Since then, as a result ol a massive modernization effort, the
Japanese foundry industry has made phenomenal progress -- this
gives hope and indicates the scope for improvement in India also R

(para 65),

dayouyts

Layouts at most Indian foundries are quite unsatisfactory.

As they have grown over the years, new equipment has been added in
a haphazard m.nner wit hout consideration of the flow of naterials
(Fig. 3). In many units, most of the work is done in the open air,
without any shed at all. From the date land is available, the
cupola is fabricated and the first castings produced within 30 days!

Using simple planning techniques, the layout o1 most foundrics
could be improved radically and with only small expenditure on
relocation of some ecuipment and purchase of materials handling
facilities (bins, wheel-barrows, trolley-line, geared ladle,
hand-operated crane), SISIc ard NPCs could draw up alternative
cupola foundry layouts which, with minor modifications, wonld suit

most requirements (Fig. 4).

labour

Labour productivity ranged from 0,5 te 2,0 tons per man-month,
With some work simplification amd mechanical aids it should be
possible to produce 1 ton per man-month for medium=-weight jobbing

orders and 3'tons or more for heavy castings.

Most of the workers are paid on a piece-rate basis and much
of the work is done by contract labour. For this reason, and due to
the low wages (Rs 130-200 per month), the proprietor has no interest
in installing new equipment, or even in using what is installed.
The working conditions are often arduous, unhygenic and uns;ai‘é. |
Not a single safety device or first aid kit was seen. The small

/foundries
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foundries are hardly meeting, what the behavioral scientists call,
the 'maintenance needs' of their staff. They are still far from
meeting the 'motivational needs', namely, the need for recognition
and respect as an individual, for involvement in the task, and for
challenge, (paras 71-74).

FPoss rovement s ractice

For the types and qualities of grey iron castings being
produced, the conventional cupola is undoubtedly the most economic,
even though its thermal efficiency is only 25 per cent. tiiowever,
the design of the cupola and its operation, control and maintenance
in the small foundry are not satisfactory. Present cupola outputs
and expected outputs with improved practice are shown in Fig. 2.

SSIDU needs to have standard designs and fabricating drawings
of three alternative cupola sizes (say 24", 30" and L8") prepared
again, based on up-to-date technology and spe cificelly suited to
the inferior raw materials now available to the small foundrics,
Although such designs were said to exist, at none of the 5ISIs
visited were they available, Parameters and outputs for typical
practice are estimated in Table 8 and a cupola design suggested
in Fig. 5.

Except for two units visited, the cupola was being charged
manually by carrying heavy head-loads up o steep ladder. An
elcctrically-operated skip discharging direct into the cupole could
be fabricated locally for Rs 6,000 = 8,000, This together with
a weighing scale would greatly facilitate and regularise cupola
charging.

Factors in cupola operating practice which affect day-to-day .
efiiciency include zir blast; bed coke height ; charge proportions,
analyses and sizc; coke ratio and charging practice; and metal
temperature ccntrol, Suggestions for improvement are given in
the report (paras 76-83),

/Moulding
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Moulding

Major advances are taking place not oniy in mass production
but also in jobbing work, Precision moulding techniques are
gradually replacing the traditional hand moulding methods, in
order to produce accurate components wvith consistent reproducibilit;
and low costs, With the increasing sophistication of industrial
casting requiranents in India in the Fifth Plan, the small sector
foundries will have to switch over to some of these mouldin,:

techniques in the coming ycars.

One of the basic steps in small {oundry modernization should
be proper sand preparation vhich includes cleaning and screening
renoving metallics, ncasuring sand and additives, aerating and
effective mulling to ensurc uniform propertics throughout iix,

At thc same time, some testing equipment is essential for routine
shop tests on sard permeability, moisture, strength and mould
hardness, Such control equipment would cost about Rs 5,000 and
even a small fourdry can afford this, OSamd testing itself is
meaningless unless proper co=relation is c¢slablished with resultant

casting quality,

Where sand amd gas costs pemit, the use of 002 moulas nceds
to be enccuraged. Shell moulding is also weil suited for small
foundries, and two units visited were using it successfully.

For rcpetitive light and medium weight cestings moulding machincs,
either hand -operated or jolt-squeeze type, are considered very
desirable., Creatcr usc needs to be made of snap flasks and stack
moulding, where possible, (paras 89-91),

Eettling
This is generally a bottle-neck which is tackled by massive
use of manual labour on contract basis, Apart from an occasional

grinder, no equipment is used. Shot=-blasting equipment, pnewiatic

chippers, swing grinders and tumbling barrels would be useful
additions in most fettling departments,

/I1f all




If all the requiraments for testing equipment,. cupola blowers,
rregation light cranes, mullcrs, etc, for industry-wide modernization werc
ol jceds aggregated and bulk orders placed, then manufacture would be

facilitated and prices reduced,

st 2, ity cont

In addition to sand=-testing equipment, a progressive snall
fourdry, particularly if it is producing graded castings, should
have (a) chemical laloratory for rapid carbon and sulphur
determination, (b) universal tcsting machine for tensile ani
transverse tests and hardness tcesting, (c¢) bend and impact test

cquipment for malleable irons, (d) metallographic testins for

spccial irons, Of course, as important as having this equipment,
is to have the will to usc¢ it, day in and day out,

An cffective quality control programme rcouircs attention

she ck=l1ist to a variety of variables, together with feed=bacl: of data on
of quality

contro 1:5

resultant casting quality. A check-list of factors would include:

t a L5 ies

Analysis of pig iron and purchased scrap

Segregation of plamt return scrap

Specifications of ferro-alloys ai innoculants

Limestone quality, sulphur in fuel oil

Sieve analysis of silica sard to detemine grain size distributi .
Clay and moisture contents of sand

Moulding procgss

Sample castings for cevery new pattorn

Quality and accuracy ot patterns

Core fit, deterioration of mould boxcs

Sand mulling, aerating cycles

Sand proportioning by weight or volume

Tests for moisture, permeability, green strength
Testing of return sand

Mould hardness and core hardness testing
Methoding of castings

Melting
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Charge calculation and weighing

Chill test, carbon determination

Check pouring temperature with optical pyrometer
Control cooling and shake-out times

Temperature mcasurement of heat-treatment cycle

Finished casting

Inspection for dimensions, surface, casting defects

Analysis of rejections and modification of procedures

Hardness tests, microscopic examination of structure

Tensile and transverse tests of test bars

Yield strength and elongation for ductile materials

Spectrcgraphic analysis of carbon, sulphur, phosphorous,

and other elements for special irons

Impact testing for malleable iron

With phased introduction of the above checks as part of an
overall quality control programme, the present casting rejection
rate of over 15 per cent could be halved and the-unit's reputation

enhanced,

Capacity utilization

In spite of good demerd for castings, the iron foundries in
the small sector arc estiimated tc be operating at only about
20 per cent of their capacity. Thc recent electric power shortage

has aggravated this problem, The technological improvements

discussed in the report together with better raw materials

availability and credit facilities, could improve capacity
utilization, (paras 96-98).

mechanizatjon economics

The small founder is caught in a viciocus circle: he cannct
modernize because he lacks roney, and buyers will not pay more
because his foundry is not modern encugh to produce quality
products! The foundry owner may feel that even if he improved
his castings, the requirements of the umarket and the force of
competition are such that he would not get a higher price, But
even today there are buyers who are willing to pay more for
better-quality castings; in tomorrow's market the 'modernized'

unit would be more viable than the obsolete one,

/In the
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In the report a hypothetical analysie has been made of
a foundry with a low existing.level of technology amd its economics
after modification of practices and addition of equipment (para 100,
tables 9-11), The results can be summarized as follows:

Existim Modernized

Production, tons/month 26 136
Manpower, staff 36 77
Salary cost, Rs/month 6,600 22,58C

Investment , Rs 70,000 325,000
Production cost, Rs/ton 1,300 1,050
Casting sales price, Rs/ton 1,350 1,500

Pre-tax profit: total
capital, % 12 88

Mallegble iron castipgs

The investments and techniques needed for malleable ircn
production are well within the capabilities of the small sector,
and with greater assistance from SISIs Such unit3 cculd play
a larger role,

The oil-fired rotary furnace (with good monolithic lining,
recuperation for heat economy, and pyrometric control) is considered
a preferred unit for small malleable foundries, A hot-blast cupola
could also be used, but a conventioral cupola should be discouraged,
Electric furnace melting and electrically-heated annealing furnaces
may not be within the investment limits of the small sector,

(paras 114-121),

The most serious difficulties to be overcome are the high ash
and poor strength of coke supplied to small foundries together
with the high and varying phosphorous in pig iron, Dilution of
charge with 30-40% steel scrap is a partial solution, while purchase
of special fourdry irons with low sulphur and phosphorous at high
costs is another. Each plant has to work out its own charge
compositions and its own malleabilizing cycles, to suit the

available materials and desired ernd-uses,

/A modernized




A modernized small malleable iron foundry would have typical

Ll leable parameters indicated in Table 13, For an investment of Rs 7.5 lakho,
fonndry
E}a 1‘8.4@ t_«ﬁ; S

annual sales would be Rs 21 lakhs, giving a pre-tax profit of
over 60% on total capital.

Non-ferrous castings

Most non-ferrous foundries currently use coke-fired crucibles.
Costs could be reduced by extending the life of crucibles througt.
careful handling and melting procedurcs, At the same time, the

economics of electric melting units should be given careful

consideration,

The units visited generally use green, skin-dry ard dry sand
moulding, There is now enough experience on shell moulding and
die casting in thec small scale sector to warrant their adoption
in the modernization of non-ferrous foundries, An outline of a

'‘modern' brass foundry is presented, (paras 129-134, fig. 6).

There is pgood scope for pressure die casting units provided

Pressure that zinc and aluminium alloys can be made available in recuired
dic cast] quantities, die steel is supplied «t controlled rates, and an
inexpensive die-casting machine can be designed and fabricatcd

indigenously.

Steel foundries

Practically all the six steel foundries visited produced
alloy and stainless steel castings which require a high level of
operating techniques and sell for uptoc Rs 45,0C0/ton, They use
a variety of melting processes - thermit melting, mains frequency
and high frequency induction melting, indirect arc furnace, plasma
arc furnace, electric resistance furnace. However, the most
suitable unit is considered to be the electric direct arc furnace.
The need for proper sand preparation, testing and machine moulding

is even greater for steel castings.
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To demonstrate the viability of a steel foundry based on
electric arc furnace a preliminary exercise is made in the report,

(para 148, appendix 9), A foundry with even a small l-ton arc

furnace, producing 540 tons good castings/year, would require

an investment of Rs 10 lakhs in equipment, While there are good
reasons for retaining the present investment limit of Rs 7.5 lakhs
for the mall sector, here is a reasoﬁ foi" éxtending the limit

in order to include processes which are otherwise suited to this

sector,

© of the future

Looking a little into the future, it seems clear that small
foundries will have to expand into alloy steel and malleable iron
castings, But the growth metal of the future will be ductile ircn.
It may be noted that in the U,S., tonnage of ductile iron castings
produced overtook malleable iron in 1967 and further overtook
steel castings in 1970, A research project is needed =-- perhaps
at one of the universities with foundry curricula =-- to bring
ductile iron within the technical and financial capabilities

of the small sector,

The small foundry of the future could be designed to produce
grey iron, ductile iron, ordinary and alloy steel castings using
the same equipment, New 180 and 540-cps induction furnaces and
arc furnaces could be the common melting units, “Conventional
green and dry sand moulding could be eliminated by complete
chemically borded systems. Polystyrene amd epoxy patterns together
with chemically bonded sand cores would provide flexibility.

Mold blast cleaning would replace the conventional shake-out.
It may be years before these techniques come to the small Indian
foundry, but SSIDO should encourage thinking in this direction,

so that progress is accelerated.

To survive the road ahead, work on modernization must start
now, lLet it not have to be said of the small foundries in India:

They rode the boom
Until the bust,

How their patterns
Gather dust,




IMPROVING THE OPERATIONS OF REROLLERS

The scope for modernizing scrap rerolling operations is less

and the need not as urgent as for foundries, Nevertheless, there

are areas where costs could be reduced amd products diversified

by adoption of better equipment and techniques,

Typieally, the scrap rerolling mill has 4 or § 8"-stands
with a batch type coal-fired furnace, Large manual force (on
ocontract) is used to cut scrap for rerolling, There is no cooling
bed, The mill equipment is often made at the factory itself,
costing about Rs 2 to 3 lakhs, Generally only bars of 10-12 mn
dia are produced, Output of an 8" mill with 200 hp drive is
about 8 tons based on 8 to 10 hours rolling per day. Scrap is
purchased at ko 1,000 - 1,100 per ton and bars sold at Rs 1,800 -
1,900 per ton, (paras 151-158),

The types of improvements which may be considered for
su pestions rerollers include the provision of small shears for scrap prepara-
Lor Juprovements tion, and replasing motor (or augmenting it by additional motor)
when drive is inadequate, A 10" mill should have a drive of
about LOO hp., Where possible, the V-belt needs to be replaced
by reduction gear and batch-type furnace converted from coal to
oil firing, with proper arrangements for coubustion and temperature

control, A pusher-type furnace could be added to allow for rolling

of billets when available, as well as for rolling uniform types

of scrap., A simple mono-rail would facilitate movement of Lillets

or heavy scrap from furnace to first rolling stand.

Design of mill stands could be greatly improved and fibre
bearings adopted. Where possible, 14" or 16" roughing stands
could be added to enable use of larger billets and improve
production, Repeaters can be designed for the finishing stands,
provided scrap of uniform type is available, This would obviate
manual looping., Provision of cooling bed and shear for cutting
of products to required lengths is considered desirable, In some
situations, coilers could be useful.

/Rolling of
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Rolling of angles (upto 50 x 50 x 6 mu) ard flats (upto
75 mm width), special sections such as gate rounds, drop rods,
window sections and hexagonals far export as well as hnops, joists,
ribbed bars and cold rolled strip could be taken up where mill
facilities and markets warrant this, (paras 159-164).

Table 17 indicates the approximate production that inay be
expected from a well-run mill, rolling premared scrap to 3/6n
round, on the basis of one 8-hour shift per day, 25 days per month.
If 2" x 2" billets were used, production would be approximately
doutle, Fig., 8 suggests a typical pood layout.

Contrary to the view generally encounted aiong rerollers, it
would be possible to use a pusher-type furnuce and repeaters when

rolling scrap, provided that good re-rollable scrap is purchased

and carefully cut to pieces of uniform size., In this connection,

the description of a plant in Thailand is given (Fig. 9) which
rolls scrap plate cuttings in a modern misl producing over

1,000 tons per month of ¢ mm rounds on two-shift basis, (paras

167-168).

The present situation of inferior quality reinforcing rounds
selling for over Rs 1,800 may not long continue and re-rollers
must prepare now for morc eificient operations and diversified
products, Some rerollers who have yood equipment could examine
the possibility of adding facilities for rolling of alloy stcel
ingots, This should be possible by installing 16" stands ahead
of existing mill, proper control of re-heating, reducing nill
speed to 60-120 rpm, adding some conditioning and slow cooling
facilities, (paras 172-175).

of the MICRO M

Semi-integrated plants with arc furnaces (the so-called 'mini
mill') are getting smaller (say 20,000 tons/year) and still
operating competitively apgainst large fully integrated plants,
because of their inherant advantages, 1f to these advantages are

/added
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added the ingenuity amd low overheads characteristic of the small
scale sector, could steel ingots be made economically at say
plants of 4,000 tons/year capacity? The answer appears to be YES,

given the present steel market conditions,

Preliminary capital ami operating cost calculations in this
report indicate that a very small steel mill could be designed
to produce L,6OQ tons ingots/year from one 2-ton electric arc
furnace at an equipment cost of about Rs 10 lakhs. This plant
(which may well be called a 'MICRO MILL') could take scrap costing
average Rs 500/ton and produce billet-size ingots at a total cost
of R8s 1,000 a ton after providing for interest ard depreciation-. -
charges, Such steel is being sold at Rs 1,500 per ton, but even
assuming a lower selling price of only Rs 1,250/ton, the plant
would give attractive returns, (paras 176-180, tables 18-20).

One could imagine a situation where two dozen such MICRO MILLS
(each mill linked to onc existing but modernized small scale
reroller) are built all over India at a total investment of about
Rs 3 crores, to provide 100,000 tons of steel. Admittedly, this
would put pressure on the limited melting scrap and electric power
resources of the country, but the quantities needed are not large
and the benefits derived could be substantic 1.,

THE PROBLEM OF RAW MATERIALS

When asked about possible bottle-necks in improving their
operations, 90 per cent of the roundries gave raw materials
difficulties as the major limitation, Unless materials for two-
shift operation at the "modernized" units are assured -- and
assurances can actually be implemented -- the entrepreneur may sec

no purpose in modernizing.

Pig iron supplies continue to be erratic, with no supply for
8ix months and then suddenly a block rake-full which must be lifted
by the small foundries or foregone. Most of the supplies comprise
off-grade or low-silicon grades, while the weight of pigs of fered
is often too heavy for manual handling. More serious arc the
problems of mix-up in grades amd heavy pilferage.

/As material
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As material movements by block rakes are preferred, bulk
purchases and stock-piling become incvitable. A good course would
be to enable foundry co-operative associations to stock foundry
ijron to a much greater extent than at presemt, for prompt supply
to their members. At the same time, small foundries need to be
educated to use the correct grade of iron., Grade III is suitable
for most of their work, (paras 183-186),

Coke quality is perhaps thc single most important factor in
efficient cupola operation, and the inferior quality of Indian cokc
is the major cause of low operating efficiencies at small foundries.
Ash content is upto 30 per cent amd more, when it should be halr
this. Chemical analyses should be uniform for standardised cupola
operation but, in practice, small foundries have to take whatever
grade is availablc and at widely fluctuating open market prices,

Coke size and structure should be uniform, but are seldom so,

Coke is now being supplied on "no complaint basis", that is,
no complaints regarding mix-up or substitution of qualities would
be entertained; if any complaint was made, supplies would be
suspended until the case had been fully investigated, which may
take a year or more., The foundry is thus forced to accept any
supply rather than no supply at all, (paras 187-193).

Froblems of inferior coke quality due to a poor resource
endowment must be lived withj-but problems of mix-up, pilferage,
delays and exhorbitarmt prices from "unsponsored quotas" can ard
must be avoided.

while committees have already studied problems of distributing
scarce raw materials, one more quick analysis of the distribution
machinery for pig iron and coke to small foundries may be useful,
particularly in the context of the proposed modernization programmc.
Complaints made to SISI officers and Industry Directorates
regarding short supplies, supply of off-grades, etc, need to be
promptly attended.

/Solutions
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Solutions to the shortage of rollable materials are not easy,
Organizing vigorous scrap collection campaigns at the state,
district and tehsil levels oouid unearth good quantities, Scrap
from agricultural machincry in rural areas may be sizeable, which
could be collected by agents at scrap dumps sited at tehsil
headquarters.

The import of re-rollable scrap needs serious consideration,
For instancegmate scrap is being imported into Thailand at
US$130 to 140/ton c.i.f. (about Re 1,000/ton), Starting ship-
breaking centres in India is another possibility. Consideration
may also be given to producing billets in the small sector itself,
Distribution of the limited available materials on the basis of
a re-assessment of re-rolling industry capacity would appear to be
justified, (paras 194-197).

CREDIT FACILITIES

Next to raw materials, the major problem of small foundries
and rerollers was the lack of adequate finance for working capital
and investmerit. Total loans flowing to small industries are only
10 per cent of aivances to medium and large scctors, The National
Small Industries Corporation, State Directorate of Industries
and State Small Industries Corporations are providing financial
assistance exclusively to the small units, however, the bulk of
advances to this sector (more than four-fifths) come from the
commercial banks and the Stete Bank of India, While somc units
had no problems in securing credit, the majority expressed
dissatisfaction at the delays and difficulties, Being generally

a one-man show, the small factory proprietor often does not ha\m

the means or the time to carry on a ccntinuous dialogue with the
financing institution, He requires more guidance from the SISIs
in providing the data necded on viability, market, etc,
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Of the total institutional credit to small industries, only
12 per cent is utilized for financing equipment, The balince is

in the form of cash loans for operational needs, Increased woﬂdng;

requirements will now have to be arranged for the 'modernized!
units due to enlargement of capacity and also better capacity
utilization, The protlem of working finance is aggravated by the
practice of many large companies to delay payments (60 days or
more) for supplies from the small units, Legislation by which
amounts due are credited to the small units by banks directly in
specified conditions may well be a solution, (paras 200-201),

NSIC has no funds available which could be allocated specific.. .
for modernizing the small units, Whether credit should be mdec
available for this programne at subsidised rates or at normal
bank rates is perhaps less importamt than that specific furds
should be earmarked and provided with the minimum delay,

LABOUR AND MANAGEMENT

If labour in the small sector does not have the skills in
new techniques or the motivation to use them, the fault is as myegh
that of management which has failed to provide the training and
the conditions fcr improved practices, More enlightened personnel
policies, bonus plans, suggestion schenes, safety campaigns ard
welfare facilities would secure a commensurate response from workers
in the form of better quality and output.

Even so, productivity measured as value added per worker is
often of the same order in asmall foundries as in large ones, This,
together with low overheads, at times neutralises the advantages
of mass production at the bigger plants, A rcason for good
productivity is that in a small unit, the supervision is generally
stricter and the worker works harder as he is constantly under
threat of being fired if his output is unsatisfactory,

/Supervisory
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Two-thirds of the units visited had no technical personnel,
Clearly, the conditions at most amall foundries ard rolling mills
are so severe and the technical requirenents so different, that
an engineer out of orthodox enginecring institutes may not initially
be useful and may not long survive, What is needed is a new cadre
of techpician - "he barefoot manager" - oriented specifically to
the technical and human problems of small scale foundries/mills,
(paras 209-212),

Selected engineers need to be given special 3- 6 months
training courses in foundry technology (course outline suggested
in appendix 13) together with practical experience of one_year on
the foundry floor, before they could be usefully employed at small
foundries, The "mistry" would still have a key role to play,

The Indian Institute of Foundrymen needs to re~orient its
‘approach ard de.ote greater attention to small foundries, by
providing special technical seminars, publications as well as
special membership requirements,

3nall foundries and rolling mills have much to learn from
each other, A programme of visits, by say » group of foundrymen
from Ludhiana to Kolhapur, amd a group from Howrah to Bangalore,
would be of onsiderable value, Such a group should consist not
only of managers, but of 2 or 3 persons from each plant - say,
the proprietor, a mistry and a skilled worker; in this manner,
the absorption of new technology could be facilitated,

There seemed to be a lack of technical appreciation, even at
the supervisory level, of the metallurgy of iron-making, cupola
operating practice, casting defects and their remedies, sand testing
procedures and safety instructions. Pictorial wall charts, with
explanations in the language of the region, together with simple
technical articles, need to be brought out by the local SISIs,

NPCs, IIF and trade associations,

/Mapa gement.
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The lack of managerial talent is a serious handicap in the
small industry sector. The entrepreneur has the initiative to set
up a new factory, but needs help in bringing it to full production,
in utiliging new management techniques, in organizing his staff
to work as a team towards long-term objectives. He also neceds
frequent exposure to new ideas, (para 217), The most dynamic units
were those started by young technocrats under the entrepreneur
scheme,

Where, due to small size of operations, full-time professionals
cannot be employed, the small unit needs to utilize specialized
management services, In addition to help available for SISIs and
NPCs, encouragement needs to be given to local personnel, retired
technicians, and others to start small consulting groups specificall:
for small scale industries, In turn, the small units should be
educated to use such outside services. It was, therefore, gratifyin
to see the use heing made by one amall non-ferrous foundry of a
consultant for long-range corporate planning, (fig. 11).

The very nature of jobbing work makes it essential to accuratcl:
plan production and control the large number of patterns and casting
orders moving concurrently through the shop, Then, materials
and stores constitute the bulk of the production expenditures and
proper purchasing a.rd inventory control procedures could help
cut down costs, Again, a jobbing foundry requires accurate
collection and analysis of costs in order to make correct marketing

decisions,

However, in practically all small units, no production
planning, inventory control or costing are being done. Model ..
schemes could be prepared by SISI staff and these techniques could
also be promoted during in-plant studies, Unfortunately, in
recent years very few in-plant studies have been done in foundries
by SISIs.
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In order to be able to give more effective assistance,
selected SISI staff need fresh exposure to new foundry/rolling
techniques by being sent on short specific fellowships to countries
with similar small industry activities (for example, Japan).

SISI personnel could also benefit by spending say 6 months at
advanced foundries/rerollers in India itself, so that they can
study at first hand the improved techniques as well as the
practical problems of operation, financing and materials
procurement, Staff at the SISI levels could be rotated with those
at Delhi, so that each has a better apprcciation of the others!
difficulties,

Marketing

Another gap is the marketing of the castings produced at the
small foundries. In plages such as Ludhiana and Batala, the bulk
of iron castings are sold within a radius of 100 kn and at low
prices of Rs 850/ton, At the same time, factories in Delhi
producing tractors (mainly for salec in Punjab) are buying -their
casting requiranents from small foundries as far afield as
Bangalore. These Punjab units had practically no idea of the
market beyond their door-steps. On the other hand, some large
equipment manufacturers could not find suitable small foundries

to meet their casting requirements,

The large units, in their mutual interest, should establish
effective Vendor [evelopment Groups to give technical and financial
assistance to the small foundries, 1t is not enough Jjust to give
the pattern; more is needed, for instance: advances to purchase
materials, runner and riser designs, occasional technical personnel

to assist in casting ard quality control, (para 222).

While some small units have made good exports in certain
labour-intensive items, most have no knowledge of the complexities
of the export game, or at best only a marginal interest for
prestige purposes, Yet, if properly organized and assisted, the
scope for amall foundry and re-rolling mill exports is good.
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The Agra founders, for instance, are already exporting about

Rs 1 crore of castings and were sending a study team to West Asia
to increase their exports of weights and measures, A small
Bombay foundry is exporting know=-how on malleable iron to Kenya.

A multiplicity of agencies- NSIC, Sub-contract Exchanges at
SISs, EEPCs, and others - are jinvolved in one type of prograrme
or another to help small factories in marketing their products,
both at home and abroad, but these units still seem to lack
tangible assistance. In turn, the small foundries tend to deperd

much too much on government help. In marketing particularly,
self-help may be the best help, and foundries should consider
strengthening their co-operative associations for selling their
products.

The time has come when small founders and rerollers st be
helped to help themselves, through their own co-operative effart.
Greater contribution of their own money and time would make for
better utilization of resources, greater initiatives for moderniza-
tion, more satisfaction when they are successful, and less tendency

to blame government if they are not,

Presently, the main tasks of the local foundry and engineering
associations seem to be to agitate for more raw materials and
maintain liaison with goverrment departments., They need to be
strengthened to take on more responsibilities, in enlightened
self-interest, For instance, they could usefully compile
production/capacity statistics, organize inter-firm comparisons,
set up an expert panel for technical assistance and publish a
technical bulletin in the local language for factury personnel.
Inter-plant study tours and other training activities could be
arranged, (paras 230-234).

/In due
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In due course, a headquarters building could be built with
library, seminar rooms armd co-operative laboratory facilities
for sand, chemical and physical t esting. Gtven some research
investigations, specific to the area, could be handled. Weighment
facilities, sand yrading plant, trucks and heavy equipment could

also be operated on a co-operative basis.

More importantly, the trade association could play a bigger
role as a "materials bank'" as well as in providing positive
marketing assistance to its members by negotiating bulk orders,

assisting in preparing tenders and organizing market surveys.

A few trade associations could be selected for a pilot
project, model 'articles of association' and operating procedures
be prepired anmd their staff trained for a period of say 6 months.
The lessons learnt could be of value in strengthening other such

societies.

Some form of financial grant by state or central government
to strengthen the working of these associations, particularly in
the fields of co-operative testing facilities, materials stockiny,

trairing and marketing, would be of great value,

It would be useful to form an All-India Small Foundries
Association, along the lines of the new body for small rerollers.
While the local associations have a key role in view of their
intimate knowledge of conditions in their areas, a national
institution could more effectively undertake activities of an

inter-state nature and closer liaison with agencies at the centre.
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By and large, the knowledge of new processes and techniques
is available within Indin; what is needed is the transfer and
dissemination of this technology to 6,000 small foundries amd
rerollers, starting with 100 units as a pilot project.

SSIDO has prepared a comprehensive prograime for modernizing
selected small foundries/re-rollers (and four other industries)
during the Fifth Plan, This has been accepted by Govermment in
principle and details are being worked out. There is now urgent
need for activities to start and proceed in the correct sequence,
according to a critical path network, and with full participation
by the state Industries Directorates.

tio gse

In the preparation phase, the first task is to finalize the
'assistance package'. The inputs are inter-linked and if the
package is fragmented, its implementation would be more difficult
and less effective, (paras 241-250).

Then, the experienced staff needed has to be put rapidly in
position at the central Modermization Directorate ard at the
state SISIs. A suggested pattern of organization is indicated
in Fig. 12,

An active promotion campaign is required to acquaint all
persons involved with the proposed scheme as well as to hear their
ideas and difficulties regarding its implementation., This ocould
inclule seminars with state government officials and SISIs, meetings
with trade associations, trochures and news relezases. Implementation
would be difficult unless forces at the state and district levels
are fully mobilized.

Impartial selection of firms according to well defined criteria
is importart for the success of the programme, Suggestions regarding
criteria and a foundry evaluation scheme are indicated in the
report, (table 21).
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Implenentation phase

In-plant studies to determine the new technology and other
inputs needed by each selected unit should be in sufficient depth
and undertzken by an experienced team, S5IDO staff may need to
be supplemented by engaging outside experté. This task force
should be respnnsible for the complete study «s well as for its
implementation and periodic follow-up, (paras 251-256).

Assuming that 80 foundries amd 20 rerollcrs are to be selected
for modernization, five teams would be needed. One team could be
located in each major region and could complete about 20 studies
during the course of one year, A good team combination would be
(a) an Indian foundry/rerolling expert (perhaps a retired plant
operator who could be engoged for one year) or SISI technologist,
(b) a planner/industrial economist from the National Productivity
Council or other institution, and (¢) a management /training
specialist from the iocal 5ISI,

A comprehensive outline of the scope of work to be covered
is given in the report (para 254). The actual implementation of
the study proposals for improved equipment and techniques may take
3 to 12 months, During this period, the small unit would need
constant help from the study team, the local SISI, the Modcrnization
Directorate, and the Industries Directorate,

OW= has

After modernization, the plant has to be kept operating at
a high technical level, without slipping back into its old ways.
A Five Year Modernization Programme would be uscful for gagh unit,
giving targets for production, prcductivity, quality and exports.
Each year, an Annual Plan would give specific inputs and outputs.
The modernized unit should be required to submit a quarterly report
in an agreed format describing its performancec, yields, materials
consumptions, The staff at the local SISI should make a visit
at least once a quarter Lo assist in specific problems,
(paras 257-259).
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The modernized unit, as a matter of obligation, should permit
personnel from other foundries-rerollers to visit their plants,
in order that the berefits of modernizing get widely disseminated.

Posgible schedule of activities

A tentative phasing of activities for modernizing fourdries/
rerollers is sugrested in Fig. 13. Unless the time dimemnsion is
kept in close control, the programme will lose impact ard direction,

Implications of modernizing

For the 100 foundry/reroller units alone, leaving aside the
other four industries, tne costs ard benefits of this modernization
programme could be roughly as given in Table 22, For fixed outlry
of about Rs 2 crores, the additional production could be about
Rs 15 crores/year, apart from increased employment and other
intangible benefits,

¢ conti guit of m tin

Even after the 5-year scheme is over, the modernized units
have to maintain and accelerate the technological pace themselves
as well as help other small units to reach comparable starxiards.k
It is suggested tlnt they participate actively in the activities
of the local foundry or rolling mill associztion as well as
programmes of local NPCs, management associations and other groups
which may help, directly or indirectly, in the activities of the
factory, Joining the Indian Institute of Foundrymen and becoming
a part of the community of Indian foundry professionals would
increase their exposure to technicol developments, improve their
image and give the large foundries a better appreciatibn of théir
problems ard potentials.

As part of their continuing activities, the modernized units
should arrange for their technicians to periodically visit other
small and large foundries, within India ard also abroad. Outside
consultants may be engaged to prepare studies on long-range
corporate planning, production control, managemernt re-organization,
value analysis, and similar subjects,
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Their personnel should be sent frequently for training
courses, covering teclinicidns, supervisors s well as managers,
Not only have techniques of food foremanship tc be taught, but
also new attitudes for making amd keeping the dignity of the
worker as an individual, The small unit should attempt to establish
active dialogue with a major manufacturer, leading to a marketing
tie~up for long-term component sub=-contracts. Finally, all
activities of the small unit should be directed towards expanding
beyord its small size and joining the ranks of medium and large

factories,

POSSIBILITIES OF UNIDO/ECAFE ASS1STANCE

In the India Country Programme specific funds have been
provided for 'Modernization of SISIs amd Quality Control for Small
Industries' and 'Development of Appropriate Technology'. Considera-
tion needs to be given to utilizing these and other sources (such
as SIS assistance) for'modernigzing the Indian foundries amd
rerolling mills. Some areas of possible assistance are indicated
below:

1, 0 b 80 of fo ] S

Object: To familiarize SISI metallurgists with recent
techniques,

Scope of work:

(1) Four fellowships are visualized far study tours:
Three in foundry field (two ferrous, one non-ferrous);
One in rolling mill field,

(11) The studies will cover a period of /. weeks each in Japan,
to study specific technical aspects of amall foundry/rerolling
unit design, operation and maintenance,

(1i1) Detailed reports will be prepared on plant visits, with
specific reference to modernizing the Indian units,

/2.
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Object: To strengthen trade associations to enable foundries/
rerollers to help themselves, For this purpose, four co-operative
societies, one in each region, may be taken initially as a pilot
project,

Scape of work:

An expert in co-operative societies administration may be made
available for a period of 6 months to prepare the framework far
the following:

(1) Policies and procedures for additional co-operative
activities, o

(ii) Laboratory testing facilities for sand testing, chemical
and physical testing.

(4i4) Data collection, inter-firm comparison, publications and
other activities,

3. lmplemeptation of this report

Object: To assist SSIDO by providing an independent view-point
in the arrangements to be made for the proposed modernization
programme,

Scope of work:

The regional adviser's services could again be made available
for the purpose ~f: ‘

(1) Final selection of foundries/rerallers for modernization,

(ii) Implementation of the suggestions made in this report.




1. INTRODUCTION

Background

1. Amony the BECAFE countries, the ma jor strides made by India in
developing heavy industries and a basic technological infrastructure
are widely acknowledged. No less spectacular, and perhaps uore significant,
has been the growth of India's small scale industries during th= last

eighteen years,

2, The need to stabilize amd arain accelerate this growth has been
engaging the attention of the Government's Small Scale Industries
Developient Organization., It becaiue clear that if these small units

are not again to undergo a severe recession as they did in 1965-67,

they must be enabled to replace their obsolete equipment and techniques
in order to improve their competitive position, both in costs and quality,

in domestic and international markets.

3. The Newalkar Team's report (196%) proposed a modernization
programne for five selected industries, namely, foundry and re-rolling,
machine tools, automobile accessories, domestic electric appliances
and hosiery. It is now intended to pursue this actively in the

Fifth Plan (1974-79), for which a budget of is 90 crores has been

. visualized. Towards this end, SSIDO has set up the nucleus of a
separate llodemization Jirectorate.

! € e

4. In order to assist in the upgrading of technology at foundry
and re-rolling units in the small industries sector, S5SIDO requested
the services of the UNIJO/ECAFE Regional Adviser on Metallurgical Industries.

5. The origanal request was for a six-month study, which is indeed
the tiue t.hat would be required for this conprehensive task. However,

as such industrial advisory services are primarll,y to make broad techno-
economic studies an: to identify the further work needed, this study has

/ had




had to be restricted to six weeks. The terms of reference conprised

advising 55ID0 on a riodernization prograume as follows:

(i) To study the foundry and re-rolling industry in India
from the view-points of obsolescence of machinery and nethods, and ¢
suggest steps to be taken to iuprove and melernize it, in order to
achieve optinws and fuller utilization of installed capacities in the
re-rolling industry, and inprovement in quality of castings and their

econowic production;

(i1) To suggest steps to be taken regarding modernization of
these industries and types of assistance to be proviaed by government

to small scale industries in this field;

(1ii) Policies to be adopted by the small units to continue this
programme on a perennial basis after the expiry of the five year time-
bound Modernization Programme.

e rK

6. The regional adviser was in India from 8 april to 22 iay 1973.

In this period of six weeks, sowe 84 plants in 16 cities were visited

and meetings held with government officials, trade associations and others.
It is a pleasure to record that in many of these discussions, the services

being rendered by the staff of the Simall Industries Service Institutes

were well spoken of,

7. Coincidentally, sone of the same units had been studied by the
adviser 16 years ago when working with i.N. Dastur & Co, in connexion

with an industrial capacity assessuent for the Iron and Steel Controller.
(Unfortunately, the plants have changed very little - only grown a lot older!)

8. The adviser was accompanied in India by Mr. J.N. Bhakta, Deputy

Uirector, SISI Hyderabad. The priinary object of the field visits was to

assess, at first hand, the present level of technology, the potential for
up-grading it, and the type of arrangements needed for modernization.

/ Pertinent
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Pertinent data regarding the plants'p.actices and plans was conpiled
in a questiomnaire and advice on specific overating problems was given,
The opporti.aity was also taken to ¢:cquaint various tr de associations

with the broad outlines of governinent's proposed modernization programie.

This report was completed at Bangikok on 8 June 1973.
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and a partia’ list is in Appendix I. The plants visited are shewn in

appendix II, and the itinerary followed in Appendix ILil.
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II. SiALL SCALE MITAL INDUSTHIES AND MODERNIZA TIUN

dus e n the overall context

11. The small scale factorles;{over 280,000) represent 90 per cent

of the total nurber of industrial plamtsin India while their gross outnut
(around «s 1,450 crores) is about one-third of the country's total product
value. For a fixed investuent in the snall industries sector of arouna

is 250 crores, employment is provided to 3.3 million people. (“hile clearly
the complementary developient of both large and small industries is needed,
it may be noted that a single large project such as 3 two million ton
integrated steelworks would involve an investment of say Rs 800 crores
and provide direct employment to perhaps 25,000 persons). Vhen similar
industries are compared, the value added per unit of fixed investment

is reported to be 1.6 in the small scale sector as compared to 0,36 in

the large scale sector. Fixed investrnent per worker is Rs 2,500 in small

against fs 17,500 in larye industries,

12. In the Fifth Plan, a government outlay of Hs 350 crores has
been proposed on small industries and it is expected that almost two
million new jobs may be created. By any measure, this sector is rlaying
a crucial part in India's develonuent, and indeed has a privotal role
in other &AFE countries which have major euploynment problems and limited

financial resources.

Metals 1 ) nal ale cto

13. A decade ago, metallurg, in the small scale sector in India
generally meant only foundries and heat-treatament shops. Since then,
large numbers of new processes have been addeu in the ferrcus and
non-ferrous fields, such as metal finishing, forging and power metallurgy,

to name just a few,

1/ Defined as units in which investaient in rlant and equipment
is under is 7.5 lakhs (US$ 100,000) .




14. Further, due to the efforts of SSIDO, therc is better appreciation

of the significant role of metallurgy, for instance, better selection of
tool steels, some recognition of the value of quality control and use of
ISI standards, testing and hecat-treatment of products at the SISI centres,
utilization of metallurgical waste products, and import substitution by

production of new items,

15, The annual Survey of Industries - 1967 indicates the contribution
of metal and metal-based industrics in th small scale sector (Table 1),

It will be ricted that as carly as 1907 these lndustrlcs covered 9,259 units,
employing 309,789 workers and had a total output of over is 430 crores.,

Uf the above, the basic ferrous and non-ferrous units which supply their
products (such as castings) to the mctal-based equipment manufacturing
industries covered over 2,000 units employing 77,000 workers, and had an
output of ds 130 crores. Since 1907, expansion in thesc basic metal
industries has been at a rate of about 20 per cent per year, that is,

two-and-half fold in the last five years.

16. In the absence of complete statistics, it is roughly estimated
that the basic metal industries mentioned above (excluding metal-based
equipment manufacturing industries) renresent about 15 per cent of the

total small industries output.

Strengthening of metallursy activity at 9ol

17. In vicw of the importance of metal industries in the small scale

and the significint role they have been selected to play in the proposed
modernisation programme, it is considercd necessary that metallurgical

activities be further strengthened in woll0,

18. : At present there is no Metallurgy Division in the central
organizétion.‘ Further, ont’ of a total ef 845 technical experts on the
SSID0 staff as on 31 idarch 1971 (ieport 1970-71 Small scale Industries,
JCS5I, Mew Delhi), only 50 were in the mctallurgy field; against this,
there were, for instance, 247 in mechanical engineering. The 1970-71
report also indicates that a Jepnuty Director for ‘Metallurgy is located

/ at
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at SISI's in only six states, while there is none in important industrial

areas such as Maharashtra, Tamil Nadu amd Delhi. Resources and personnel
available, it would appear highly desirable to have a iietallurgy Directorate
at S5IDO itself and Deputy Directors at SISl's jn all states and functions

(such as raw materials procurement) which have a metals component.

ale dus in India

19. Castings for industrial applications being produced in India can
be hroadly classified as follows:

I. 1lron castings
a) Grey iron castings
b) Malleable iron castings
¢) Alloy iron castings
d) Ductile iron castings (nodular and SG iron)
e) Spun and vertically cast pipes
Steel castings

a) Carbon steel castings
b) Alloy and stainless steel

ITI. Non-ferrous castings

a) Copper-base castings
b) Jinc-base castings
¢) Aluminiwn-base castings

20. Due to the investient restriction of nrs 750,000 to qualify as a
small scale unit, ductile iron and steel castings are generally not produced
in this sector. Both ferrous ind non-ferrous foundries are in three
catepories, nauely, (i) those doing jobbing work, (ii) foundries on
regular production items, and (iii) captive units making castings for

their own end-products,

21. Presently, practically no statistical data is available on
foundries in the small scale sector. As a pre-requisite to a modernisation
prograume, it is necessary to compile up-to-date statistics on foundry
capacities and production, to enable rational planning for raw materials,

new equipment, personniel training and so on.

/ roughly




22, doughly, there are some 0,000 foundries in India, of which
5,000 (about 85%) are registered units in the saall scale sector. In
addition, there are a large nunber of foundries not registered with any
agency. The bulk of the foundries produce grey iron, with a rather

small number of malleable iron, steel and non-ferrous foundries,

23, Assuming that the average output of the small iron foundries
is about 150 tons/year and averige sellin, price ds 1,200 per ton, we
have a total annual production of about 600,000 tons at a value of

Rs 70 crores per year, This would represent abont one-fourth of India's

total iron casting output,

Recent statistics of size-wise distribution of all foundries were not
available. Judginy by tremds and this fielua survey, rough estimates
are given in Table 2. ost of the foundries in the small sector would

have less than 100 euployees and below 600 vons/year production.

Table ¢ Size-wisc distribution of iron foundries in India

A. B ber of e €es B. [y tonnage of production

gigploxees A ot fO]!! er.CS Prtdu:talon o o o

Below 50 bt Below 250 34

51 - 150 14 251 - 600 24
101 - 200 3 601 - 1200 16
Above 201 12 Above 1200 26

2. Geographically, almost 60 per cent of the iron foundries continnue
to be located in five states: around Batala, Ludhiana and Jullunder in
Punjab (about 1,000 units), Agra in Uttar Pradesh, Ahmedabad in Gujarat,
Madras and Coimbatore in Tamil Nadu and Bombay in Maharashtra. Distribution

of iron castings by states is shown in Fig. 1.




y V-
JAMMU S KASHMIR

j"h\x/ \e-

A -~ __. 2

PUNJA IMACHAL
ine P
3

~
o

j UTTAR Pﬂhoisu\ j-nl GHAL AYA
< /. " —"} ? !
’3 {("J‘»/LQ“A\ LT

3 , L
e W > m,f_( i~

MADMYA PRADESH ! (

o

uﬂk

LEGEND
[ ] OISTRIBUTION OF SCRAP RE WOLLERS IN INDIA
AS ON MARCH 1973 PERCENTAGE NUMBER WiSE

| I DISTRIBUTION OF IRON FOUNDRIES IN INDIA
ASON 1966 PERCENTAGE NUMBER WISE

NOTES 0

ASSESSED CAPACITIES OF SCRAP RE ROLLEAS IN INDIA
FROM JOINT PLANT COMMITTEE 1973

DISTRIBUTION OF 1RON FOUNDRIES 1N INDIA

FROM FOUNDRY DIRECTORY 1966 BY THE INSTITUTION OF
INDIAN FOUNDRY MEN TABLE 3 PAGE 2

COMBINED FIGURES FOR ROLLING MILLS AND FOUNDRY ‘&
INDUSTRIES ARE GIVEN FOR PANJAB AND MAYANA STATE

FIG .
MAP OF INDIA SHOWING DISTRIBUTION OF SCRAP
RE ROLLEAS AND IHRON FOUNDRIES




Market for foundry products

25, Today there is no dearth of oruers for foundries, amt most of
them could sell twice as much if bottlenecks of raw materials, finance
and technology could be resolved. Castings of higher quality are now

required for manufacture of more sophisticated equipment. While demand

has grown rapidly in the last decade, foundry technoloyy has not kent apace,

L6, vomestic demand for viarious foundry products, as recently estimated
by the Indian Engineering Association, is indicated in tTable 3. The 1973-71
demand of about 2 udllion tons of iron castings (excluding pipes) is expected
to rise to 3,416,000 tons by the end of the Fifth Plan. Small scale
foundries can meet a larger part of this dewand by modernization and better

utilization of capacity.

iable 3: Future demand for castings
(in tons)

) 975/76 1978/
A. Ferrous (iron and steel)

a) Non-pipe castings
Grey iron castings 2,991,200 3,361,300

Juctile and alloy castings 12,430 14,800
Malleable iron castings 35,7 40,700
Sub~-total: 3’039’3% 3)1‘16’800

Pipe castinys

Cast iron spun pipes 300,000 340,000

Vertically cast pipes ‘ 285,000
Sub=total: 547,000 625,000

oteel castings

Carbon steel 205,000

Alloy steel 40,900
Sub-totals ’ 245,900

Total: ’ / L, 287,700
B. Non-ferrous (industrial uetals)
a) Copper tase alloy castings 19,500

b) Zinc base alloy castings 10,000
¢) Aluminium base alloy castings 29,000

bub-tot&l: “’Sm 58,5&

GRAND TOTAL (A#B): 3,841,930 4,346,200

27 . The modernizing of ¢xisting foundries is discussed in Chapter I[II

and the raw materials and other production factors in Chapter V.

/ Re=-rolling




Re-rolling industry in India

28, In the re-rolling industry, the polarisation is not so much by
size as by units which roll billets allocated to them through the Steel
Ae-rolling Mills Association (S.tiik), and those which roll scrap allocated
through the Director of Industries (DI). A large number of these scrap
re-rollers are members of the newly-founded All India Steel Ke-rcllers
Association., Most such units could roll scrap as well as billets if

these were made available.

29. The re-rolling industry, both billet and scrap, has been estimated
to involve a capital outlay of is 4O crores and provide direct employment
to about 80,000 ;;ersons. the re-rollers contribute about 50 per cent to
India's total production of bars and rods. lough estimates of capacity

and production of re-rollers are shown in Table 4,
Table 4: Capacity and output of re-rolling industry
No., of Capacity Production Capacity
unit (2-sg§t basis) (l;Zl) m&%‘&m
Lt/yr t/yr
LI
Scrap re-rollers 3,180,000 (1,500,000) 47
SRMA

Billet re-rollers 3,300,000 620,000 19
295,000 150,000 51

6,775,000 2,270,000 39

Scrap re~rollers

Total:

116
96
960

30. According to estimates by the Natural Council of Applied Economic

Research, the country's total demand of bars and reds would rise to 2.2 million
tons by 1975 and 3.7 million tons by 1980. In other words, existing re-rélling
capacity itself is twice the probable demand in 1980,

/ however




31. however, estimates of capacity are souewhat arbitary with each
state agency adopting its own basis for calculation., Ther: is indeed a
good case for a comprehensive re-as. essment of capacit.es in the re-rolli g
industry, for which a suitable framework exists in the work of the Technical
Committee, 19606. This could then form the basis for a better evaluation of
the role of re-rollers in the overall econumy as well as 3 more equitable

Jdistribution of the limited billets and scrap available.

The sma scra e-rollers

32. Table 5 on the next page shows the present capacity of scrap
re-rollers, 1t will be noted that in the period 1966-73, capacity of units
under the Industries Directorate increased steeply from 907,000 tons/year
to 3,180,000 tons /year. gfach unit would appedr to have an average capacity
of rolling about 4,000 tons/year of bar products from steel scrap. The
geographical distribution of these scrap re-rollers is shown in Fig. 1.

It will be noted that the bulk are in Punjabt (159 units), followed by UP
and West Bengal. These three states together with aharashtra, (;ujar-ut,

and Haryana, account fcor 70 per cent of the total scrap re-rolling capacity.

33. It has been contended that these serap re-rolling mills came up

in various states in spite of the central Government's efforts to discourage
them. As it happens, due to 1ifficnltics and delays at the integrated steel
plants and the rising Indi4n requirements, the shortage of steel continues
to be acute and the scrap re-rollers arc now able to imtke a significant
contribution to the economy (and also mmke good profits), even though many
operate with obsolete facilities ard produce sub-standard products. Also,
they play a useful role in salvaging a by-product (scrap) and converting

it into a usable material (bars ind rods).

34. ‘ Practically all available billets go to the 116 rerollers registered

with SHMA. oSome 30 per cent of available scrap also goes to 96 scrap re-rollers
who arc members of Salia. This leaves about 175,000 tons of scrap for allo-
cation to about 750 units in the small scale sector, that is, & mere 5.5 per cent

of their probable capacity. While the controversy over rational allocation

of billets and scrap continues, practically all units - small and large -

remain under-utilisced, though in varying degrees.
/ Obsolescence
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Obsolescence of existing units

35, The majority of foundries visited werc 5 to 25 years old (amd
some in traditional areas such as Howrah and Agra were started 60 to 70
years ago). They hive not chinged much since they began - whilc in this
period foundry techniques have advinced considerably. The technology

which was developed to suit the factor endowments of these regions at

earlier times is no longer suited to today's nceds.,

36. Only a smll sample of units was examined (about 2% of total)

ard therc is no clear measurement of obsolescence, but to hazird an estimate,
70 per cent of the iron founduries can be considered obsolete and 45 per cent
of the re-rollers. This is sonewhit ligher than the Newalkar estimate Of

35=50 per cent obsolescence in this sector.

37. Much s been done in Indiz to nurtur- the small scale sector.

But unless the technological stagnation in a nuuber of fieclds is soon
overcome and these units made self-reliant, it is likely thnat in the next
five years, people may question why special facilities should continue to
be given to what a senior officinl referred to as "a pampered scctor where

the exploitation of labour is the maximum",

38. consequences of backwa echniques at existing foundries and

re-=rolling mills include the following:

1) The consumptions of materials are high, for example, at times
250 kg of coke per ton iron castings against a possible 170 kg/ton, or say
450 kg steam cozl to heat a ton of billets against a possible 300 kg/ton.

2) The yields of good products frou metallic charge are low -
often only 50 pcr cent in the case of grey iron castings and 80 per cent

for re-rolled bars The above factors tend Lo increase production costs.

3) The rejection rate of castings is high, generally 15 per cent
or lore when it could be halved. The surfacc condition, dimensional accuracy

and strength of castings 1s wcll as rolled scctions is quite unsatisfactory.

. L] ’ . N
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4) The imorc sophisticated, higher value products rcaain out of

technical reach, so that profit nwrgins are small on hiphly competitive,

low-technology items,

5) The production of ool castings r aains an art, A mtter of

chance, not a sure, scientific day-in and day-out affuip.

¢) The imbalance in capacities of vnroduction equiprient at various

processing stages causes frequent bottlenceks and curtailinent of production.

7) Due to inadequate attention to layout, ventilation and materials
handling facilities, the working environment is generally arduous, unhealthy
and unsafe.

39. Of course, obsolescence itself is relative - a cupola which is
out-of-date in Europe my not be so in India, amd indeed a re-rolling mill
considered obsolcte in Maharasthra miy operdate viably in Gobindgarh., For
our purpose, 2 foundry or rolling iill can be considered obsolcte when the
quality or range of (ts products does not meet the required standards and
its costs cannot be competitive under noriiil economic conditions (Today,
even obsolete units are muxing profits, although operating at only one~-half

of capacity).

L0, There is yet anothor dimension to the problem: the quality of
the environrent in which the staff works. s plant where a worker has to
move heavy castings (50 kg each) manually 211 day, or which has no proper
ventilation, or minimuwa safety Jdevices, must be considered obsolete in

terms of today's norms.

The ed modernizati I QETALe

4L1. In a modernizing society, technological madernization is an
inevitable couponent - whether in large scale industry or small., The
alternative - stagnation - mcans slow but inevitable death. The nodern-
isation of small scale industry in India is no new concept - indeed,

as early as 1948, the Industrial Folicy Resolution provosed that small

/ factories




factories be provided a 'package' of inputs including "raw materials,
cheap power, technical advice, organized marketing of thuir products
and where necessary, safepuards against intensive comp.tition by large-
scale manufacturers, as well us on the education of the worker in the

use of the best available techniques®,

Then again, the Sccond Industrial Policy desolution of April 195¢ reiterated:
"The State will, thercfore, concentrate on measurcs designed to inmprove

the competitive strength of the small-scale producer. For this it is
essential that the technique of production should be constantly improved

and modernized, the pace of transformation being recpulited so as to avoid,

as far as possible, technological unemployment!,

L. In most situations, it is cheaper to madernize and consolidate

existing units rather than build new onesy at the same time, additional

nucleil for fresh growth hive to be creited in repions as well as in
product lines which heve hitlerto remained undeveloped. These new products
should be such as can fulfill the urgent necds of import substitution as

as well of increased exports in the Fifth Plan,

L3. It is now rightly proposed by the Governaent of India to concentrate
efforts on modernizing foundry and ree-rolliny mills together with four

other industries, in the initial years of * he Fifth Plan. From these
industrics, some 300 units will be selected for a "time-bound package
prograrme". This modernication package includes credit arrangenients at
concessional rates, stbsidy and tax concessions, intensive technical assistance,
supply of raw materials and other inputs. The facilities presently envisaged
by SSIDO are now being examined by various governrment igencies and it is

possible that some of the assistancc proposed miy be reduced or modified.

/ Objectives




bjective nodeyrnization

L. The four major objectives of revitalizing technology in the
metals field can generally be stated as follows:

1) To upgrade the quality of castings amd rolled products
through appropriate technology and control techniques;

2) To reducc costs through higher equipment and labour
productivity, in order to improve the competitive position in donmestic
and export markets;

3) To enlarge the product range for greater import substitution;

L) To improve the workiny cnvironment.

45, Foundries and re-rolling mills 1ire both concernced with the

shaping of metals. In both industrics there is presently an unlimited
market. - But the rationale for iodernization is uifferent. The foundry
involves 1 scries of technology-oriented operations, requiring testing

and control at each stage in order to achicve goodi operating yiclds and
high product quality. The product itself can takce meny forms and a variety
of compositions. On the other hand, scrap re-rolling is a straight-forward
mechanical operation resulting in a limited range of products, generally

only onc item - reinforcing burs.

L46. historically, iron foundries in the small-scalc sector in India
have adopted the most rudimentary techniques, only a small step forward
from the age-old 'adibasi' iron smelters. The castings produced do not
consi stently meet the requircd standards. There is thus a clear need to

upgrade processcs and equipument,

47. As fir as scrap re-rolling is concerned, therc is scope for
improvement but it is comparatively limited. Better equipment will

in most cases give better yields, improved quality and higher throughputs,
but due to the acute shortage of re-rollable materials and buoyant market
for steel, the incentive to modernize is linmited. However supply of rolled
steel froa the integrated plants could, hopefully, risc in the future and

then these scrap re-rollers miy be in serious trouble, unless they take

the opportunity now to improve quality and diversify output.

/ 48.




48, Clearly, both founders and re-rollers are not to be modernized
for the sake of modernization. Th - - i
they have evolved has to be revital-zed, not replaced. The new machinery
as well as balancing facilities must be carcfully sclected and adupted to
suit the specific products, noulding materials available, labowr skills

ard ol her conditions in each individual unit. Prestigue purchases of say

a mechanized sand handling system arc clearly unnecessary.

49, While on his first consultancy assignuent 20 years ago, work
simplification at a steel foundry in Indi., this adviser had recominended -
and got the manageucnt to provide at some cost - special fettling tables,
so that the worker could clean castings while standing comfortably rather
than squat all day on the floor with haumer and chisel. But within a

weck, the workmen were squatting on top of the tables! This is the kind

of 'mod ernization' which the small scale sector can easily do without!

50. In the process of modernization, not a single worker need be
discharged, although he may have to be re-deployed., As capital is a
scarce resource, the investment in modernization should be the minimum
needed amd should, after an initial period, be recoverable through lower

costs, expanded production, and enhanced rcrutation for quality products,

51. By and large, the technology needed to improve operations is
already available within the countr:r, at the large foindries, consulting
firms, foundry equipment manuficturcrs, technical societies, national

rescarch laboratories and foundry training institutes. What is needed is

to organize the effective transfer ana disscmination ?ft,his technology to

the small foundries which are scattered throughout the country. Similarly,
the improved equipment proposed docs not need to be imported - it can,
without cxception, be manufactured in India, in fact, much of it can be
fabricated in the small sector itself, provided equipment designs are

made availabhle,

52. Some reactions to the idea of modernization were interesting.
At & fcundry which sorely necded essential equipment, we asked, "If you
were given Rs 50,000, how would you spend it?" The reply: "I would rather
buy raw materials." At another dilapidated foundry, the reply to the same

/ Qquestion
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question was: "I would build a new foundry and run both the new and
old one." One foundry proprictor -xplained: "We will not buy shot blasting
equipment because although the customer would be pleac:d to have shot-

blasted castings, he will not please us by paying anything extrat"

53. In certain fields the technical leve) at the sipll units is
reasonably high and the need is not to add or replace equipment but to
re-comiition it. Prices of new machines have risen rapidly - for instance,
an importud dic casting machine which cost s 50,000 five years ago and

Rs 85,000 threc years 1go, today costs nts 1,10,000 (The indigenous equipment
is even more expensive), In such circumstances, it may be more economical

to 'modernize' the old machine at sone cost.

54, In some areas, the f ictory sheds made of wood poles and matts
arc in dilapidatud condition, 2llowing rain to enter and preventing the

installation of overhead cranes. If new equipment is to be provided under

any modemization prograime, the shed itself nust 1lso be changed, requiring
additional finince.

55. Juring di scussions with tradc ussociations and individual
entrepreneurs, some anxXicties were expressed regarding the proposed

prograime:

Nationalization: There was an unreasonable anxicty thit once
a unit became efficient it would ;ct nitionalized. "Why for modernization”,
one person askai, "if followed by nationalization?", Surely, the small
scale sector, by its inherent characteristics, would have the lowest

priority in any nationaliza.ion programac, and this could be readily explained.

Neglect of other small units: The view was expressed th:it units
selected for modernization would become an 'elite class', amd that the

discrimination against th: others would be resented. Morcover, the SISI's
in their pre-occupation with this programme may ncglect the services which
should be rendered to all units. There inay be a danger of this happening,
unless the SISI staffs werc strengthened specifically for modernization.

/ Transformation
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[ransforuation to wediwm scale its: There was a 'psychological
fear' that with tre additional investment for modernization, units muy lose
their present small industry status and corresponding benefits. However,
units which have the vitalit, to expand from small to medium scale should
be encouraged to do so, as they would derive ouher kinds of bencfits and

scale~economies not available to small units.

lmplanentation gap: ™imally, the view wae repeatedly expressed
that while Governmnt's modernization programme looked good on paper, it
may not be implanented fairly ind efficicntly. Clearly, if there is further
dalay in starting work, or if the 'package' of inputs now visualized is
taken up only in a piece-meal manncr, then the programme would not have the
desired results., This would indeed be unfortunate because the nead to
modernize these small foundrics is urgent anu the benefits to the economy
could be substantial,

/ 111,




III. UPGRADING THE TECHNOLOGY AT FOUNDRIES

56, The 'back-yard foundries' in the small scale sector - some 5,000 of
them all over India - are doing a remarkable job under adverse conditions,
Using pig iron and coke of quality which founders in other countries would
spurn and utilising the barest minimum of equipment, they are producing
castings of a quality and at a cost which serve a limited purpose.

57. If the ingenuinty of these founders could be channelised and their
age-old practices modified, the range of their products could be extended
and quality improved, Existing facilities ard scope for modernisation in
the grey iron, malleable, non-ferrous and steel castings fields are reviewed
below,

GREY IRON CASTINGS

58, As already noted, the bulk of the small foudries produce grey iron
in conventional cupolas, Approximately 2 per cent of the total number of
casting units in the country was visited. At each city the SISI staff was
requested to make a careful selection of factories which could be considered
typical, together with somc which operated at low teclnological levels and
others with better-than-average practices, While this small sample cannot
be considered representative, it did serve to give an over-view of present

operations, problems and potentials,

Pxisting equipment and practices

59. In visits lasting a couple of hours each it was possible to give
only limited advice and assistance on queries regarding cupola operation,
moulding methods and quality problems; detailed in-plant studies are nceded
to give specific recommendations amd observe the results achieved.

A specimen of the questionnaire filled out on present practices is shown in
Appendix 4, The facilities of the units are described in Appendix 5. These
are sumarised in Table 6 on the next pages,
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Teble 6: Surrmarv of iron fourdr- {:
Lebour Lve. Sele
Investment (on roll + Techn. Prodn. Velue
Unit Products Rs contrect) Staff (t/io) (Rs/t) Meltins Units _

J. ¥, Foundrv, CI castings 15,000 2L 1 ki 1,500 1-2L" eurole
Frridebed
foesnl Foundries CI esstings 2,000 0+30 - € for le2L" curols 5¢
Pvt, Itd, self 1=30" curole (: -
Fanpur use (not oo vectec)
Therst Foundr Grer & /1llov 100,000 L5+65 2 200 1,00 1-34" curole,
Frt. Itd, castin~s 1" cornla
G leutts
ien~rlee Silri, CI costings 5C,(0C 3¢ - 40 1,20C  1-b2" curnls, Y
Celcutte S TN IVIGY T
Remz krisine Iron  CI crstin-s 163,060 SO+1E - 150 1,700 1a)2" cupola, S
Foundr . 1=-30" enol;
'0* rah
V.8, ¢ Co, CI cestiqgs 0,000 25 1 12 1,260 1=18" cuols o
'reore Rood (cewdin 1/c
erezlore froives to

Ushe )
itware Trv'eiios, N/e tools, purp, 175,00 9C 3 70 1,7¢C 1=306" evnl. 5
“enpelore eleetrie motor ¢ 1-2L" dia

renl, cupol;

CI castings
T.R. & BRros, CI castings ¢ 50C,000 150 1 7C 1,7C0  Induction fce .
fengelore erinding media (CeC ¥r), 27n 53

© 37" curolis
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m of iron fourdr- feeilities

. -

1=-2L" cupole

1= enrol
L=308 enrole
(ot corrected)
1341 curnle,
1= Cl‘§'018

Lf2n
R Tatl
2

curnis ,
cvurol-
eVl

1-30m

cupole
crol

1~=18" cunle

[=300
1201
curols

enrall
dia

fce
2"7 ]

Induction
(€0C k),
37" curol-s

Send

Preparation

Tarnr}

Send mixer
(not Yeinr used)

romel

Yernal

Sant. miller

Send ruller

(vllers, pover
sieve

I ould
Freraration Lore lachinery
Yanel CO? Trocess

1-riould /e
(not teing nsec)

lenuel

lenuel

Yend operated
~onldinr n/c
sel! febricoted
- 6 os. (rone
iy operetion /t
present.)

el

Faew ctic pin
1ift tvpe, turn
orer t e ¢
nend=operated
rouldine m/e

}anucl

Temucl
Yenuel

Fanus)

[rnual

el

CO. ¢ oil
spad core

CO

o Procecs

Quality
Fettling Control
Teael Visinl
lamel Visual
Fedest: ) ¢ Trens.
rortetle testinr
rrincers i /e
[apuel Visue !
Flexitle Vigual
sheit
rrinders
Fecect-? ¢ Irspecte
rorteble b Ushe
rrinders Sewini . ¢
Go.
Turtling terrel, Visuel

rrirders ~
fettliny i nroat-
lv sub-contrreted

Grindere,
tu tlins btarrel

/tenpelore Enry.

Cherdenrl ¢
rhvsicel
l=slorator




Unit

Pangelore Engg.
Industries,
Bangalore

Uchayamker Iron
Works,
Kolhapur

Joy Bhavani Iron
Works,
¥olhapur

D.l'. Foundries,
Kolhepur

Hind Casting &
Tron Works,
Kolhapur

Shri Dut Engg.
Corpn,
Folhapur
Yashw:nt Iron
f+ Stcel Works,
ke lhapur

Pakeo Enpg,
Fvt, Ltd,
Kolhapur

Kulkarni
Enterprises,
Sengli

Investment
Froducts Rs
Shell moulded 225,000
CI castings
CI castings 50,000

for m/c, sugar
cane crusher
spares etc.

0il engine prrts
& genl.

CI castings on
Job order

CI castings for
large scale
units & genl,

Light & heavy
wt, CI cestings
on job orders

Sand & centri-
fugally cast
liners

Cl castings by
mechanite pro-
cess

24, ,000

20,000

33,300

80,000

197,850

CI castings on
job orders

40,000

CI castings on
Job orders

100,000

Labour
(on roll + Techn.

contract

10

26

16+12

12

28410

SECTION 1

2

20

120

Staff
3

Ave,
Prodn.

20

70

20

25

200

Le

70

30

120

Sele
Value

4,000

1,080

1,500

800

2,000

2,50C

1,500

2,000

-23 -

Melting Units

3klener oil
fired reverbra-
torv tilting
furnace=200
kg/cayaeity

1_30n
l-18n

cupols,
cupola

1-28" cupolz

1=2¢€" cupols

1-30" cupole
1-24" cupol:

2=28" cupole

1-24" cupolr

1-28n
1-24"

curola
curolo




Preparation Core Machinery
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Sand Mould
Melting Units Preperation
3klensr oil Resin-tonded Cronig shell
fired reverbra- shell moulding  moulding m/ec

torv tilting
furnace-200
kir/caracity

1-30" cupola,
1-18" cupola

1=28" cupola

1=2€" enpole

1=30" cupola

1-24" cupols

D=28" cupole

1-24" eupolr

1-28" cupola
1-24" curolo

sand

Manuel

Sand rmller &
sand testing
equipnent

Sand muller &
sand testing
equipment

Manual
Sand rmuller

Sand muller
L-power sieve

Muiler

'uller

German make

Manual

}Manual

Manual

Manual

l-moulding r/c
(not in use)

Hand moulding
machine

2-prieunatic
moulding m/c

2-hend operated
n/e (two pneu-
metic m/c being
installed)

Fettling

Germen make shell Manual

core shooter with
electric core

oven

Manual

lanual

Manual

Core mixer

& manual

Manual

Manual

Manual

Mixer & oven

Yanual

Quality
Control

Visual

Visual

Pedestal. prinders,Chill testc

tumbling barrel
etc.

& visurl

Pedestal & Chill tests
hend=grinder
Turbling barrel, Visual
grinders, crane
etc.
Tumbling berrel, Wedge-test
& grinders & hardness
tester
Pneumatic chip- Wedge test,
per, grinder & hardness
tumbling barrel tensile &
chemical
tests
Tumbling barrel Vedge test
Sand blesting, Wedpge test
tumbler &
grinders
/Bharatiya
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Labour Ave. Sale
Investment (on roll + Techn. Prodn. vVglue
Unit Progucts Rs contract  Staff (1/5) (Rs/t) _ Melting Units
0

Bhoratiya CI castings for 60,000 19 1 30 1,750 1=1t cupola T ]
Foundries, flushing sys- 2-pit furnaces
Bombey tems
Fajeco Ind. CI pipes & fit- 175,000 230 3 600 1,000 1-48" cupole. Fean
igra tings, man<hole

cover
Indian Iron CI weights, 100,000 50450 - 200 900  1-42" cupele e
Foundry, lgre pump parts
Satya Indl. CI Rly cestings, 100,000 1004106 - LOO 70C  1-48% cupol: Mo
Corp, ngra man~-hole covers,

pipes
"=tionerl Iron Cl castings for 32,000 51+10 3 L0 1,000  1-28" cupole, Se
Firy, lgra own products & 1-30" curola

besis & crucible

furnz ces

Kisan Fdry, Heavy CI castings 50,000 U+0 - Lo 1,000 1-36" cupola Me
Iudhiana on jobbing basis 1-39" cupoln
lodern M/c Tools Heavy CI castings 60,000 5+15 - 30 1,200  1-33" cupola, Hau
& Engg. Works, on Jobbing basis 1-24" cupola,
Judhiane , 1-16" cupole
New India Heavy CI castings 50,000 16 - L0 1,000 1-42" cupole Mau
Foundry, on jotbing basis 1-36" cupole
Indhiane
Bharat Jyotee CI castings for 20,000 345 2 10 1,700 1-36" cupola, Ye
Yechanicals, grinding & Hosiery 1-16" cupols
Ludhiane machines
Hindustan Heavy CI castings 30,000 12 - 25 1,000 1-30" cupol- 1o
Costings, on Jobbing basis
Iudhiena

SECTION 1
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Sand Mould Quality
_Melting Units  _Preperation  __Preparatdon . _Core lachinery —Fetdldne  _Control
1-1t cupola luller 2 jolt squeeze Core blower Pedestal & hand  Visual
2=-pit furnaces 2 turn-over grinders
machines
1-48" cupole Manuel Manual Menual Pedestal & Chemical
grinder and and meche-
tumbling berrel nicel test
1-42" cupole Manual Manual Manuel Pedestal Test done
grinding b:- outside
agencies
1-48" cupols Manual Manual Manual Pedestal Tensile,
grinder drop &
hydrolic
load test
1-28" cupole, Sand mill Had moulding }anual Manual Chill test
1-30" curola machine & visual
& crucitle
furnzces
1-36" cupola Menual Menual lanual Manual Visual
1-39" cupoln
1-32" cupola, Manual llanual Manual Manual Test donc
1-2L" cupola, bty outsice
1-16" cupole agencies
1=42" cupole Manual Menual Manual Manual Visual
1=36" cupole
1-36" cupola, Menual Manual Manuel Manual Hrrdness
1-16" cupola test
1-30" cupol~ Manual Mrnual Manurl Manual Chill test
& visual
/Indian /e
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Unit

Investment (on roll + Techn.

contract  Staff (t/mo) (Rs/t)

Tndian }/c
Toole, Batala

Delux ¥uthali
Works, Ratala

Hero Engg. Works,
Batele

Sherda Fry, &
Enre. Works,
Hatala

Rombay Firy & Y/c,
.nritsar

Victor Tools,
Jnllundur

Products Rs
CI castings 106,000
for ovm m/c
tools
CI cestings on 110,000
Jobbing besis
Chilled CI 20,000
rolls & m/c
tools parts
Heavy CI cast- 250,000
inps for own
n/e tools
CI castings for 75,000

printing press

CI crctings for 125,000
hend tools

Iabour

35

5425

20+,

15425

847

25

SECTION 1

1

ave,
Prodn.

125

L00

25

80

20

100

Sele
Value Sau
Melting Units Pr::
800  1-36" cupola, Manu:
1-4LE" cupola
£50  1-36" cupola, Sand
1-4LE" cupole rmach:
350  1-33" cupola Manu-
1,200 148" curole, Sand
1-33" cupola
1,500  1-30" cupola, Sand
1-18" cupole
1,600 1-30" cupole Sand




Mclting Units

1-36" cupola,

1-4E" cupola
1-36" cupola,
148" cupole
1-33" cupola

1-48" curole,
1-43" cupola

130" cupola,
1-18" cupole

1-30" cupole

Sand Mould

Preparation Preparation Corc Machinery
Manual Double box & Manual

swecep moulding

Sand seiving Manual Manuel
rachine
Manual Mamial Manual
Sand ruller lanual Menual
Sand muller Manual Manuel
Sand muller 2 Jolt-squeeze Menual

roulding machine

Quality
Fettling Control
Manual Hardness
tester
pyrometers
Manual Visual
Manual Test by
outside
agencies
Manual Test by
outsi «
agencics
Pneumatic chip~ Wedge tes
pcrs & grinders
l-coke fired Hardne ss
annealing test
furnace

SECTION 2
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Factory size:

60, Units ranged from productions of 10 tons castings per month to those
with 4LOO tons per month, Break-downs by outputs and personnel strength are
given below:

Out put Staff
Units Unit s
Production j 9 of No. of € of
tons/month No, total employees No. total
0~ 50 18 55 0- 20 10 30
51 - 100 6 18 21 - 50 13 40
101 - 200 6 18 51 = 100 5 15
201 - 300 - - Over 100 5 -15
Over 300 2 -2 Total 33 100
Total 33 100
61. It is interesting Lo note that in the Japanese iron foundry industry,

including large and small units, in 1958 (before their ma jor foundry

modernisation programme got underway), the distribution by number of employees
was as follows:

Staff
No, of Units as
employees % of total
0 - 20 INA
21 - 50 31
51 - 100 11
Over 100 14
Total 100

The proportion of units with staff of under 50 persons was in fact higher in
Japan in 1958 than in India today,

/Equipment




Equipment and processes:

62, Practically all units emplcyed only cupolas, dith a few using
crucibles, The pattern of cupola sizes is irndicated below:
Cupola size Unit; =
: o]
I1.D. in inches No. total
18" & under 6 12.5
19 = 24 8 16.5
2 - 30" 13 27.0
31 - 36" 11 23.0
37 - L8 10 21.0
Over Lan - -
Total L8 100,0
63. Generally, the cupolas are operated once a week for 4 or 5 hours,

while in some places (as in Agra) they are operated every alternate day amd
in others (for instance, Bata a) only once or twice in a month for heavy
machine tool beds, etc., The hourly output for cupolas cf various sizes is
snown in Fig. 2. It may be noted that these are figures reported by the
factory ard tlere was no opportunity to check these, Cupolas were around
30" dia and are estimated to be producing zbout 2 tons/hour.

64, The characteristics of the foundries visited are summarized in

Table 7. It will be noted that 60 per cent of the units had no technical
staff whatsoever, 60 per cent had no sand preparation facilities, 79 per cent
had no machine moulding and 88 per cent had no chemical or physical laboratory
facilities, In more than half the units, the investment in plant and equipment
was under Rs 100,000, If lack of facilities listed in the table below is
talen as a measure of obsolescence, then over 70 per cent of the units

could be considered obsolete, While a large proportion of the bigger units
(over 100 empluyees) had technical staff, fettling and testing equipment,

they did not have sand preparation or moulding machines,

/Fig. 2
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FIG.2. REPORTED PRODUCTION VS CUPOLA SIZE AT SMALL
INDIAN IRON FOUNDRIES
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Iable 7: Small iron foundries using specified facilities
Total % of % in each size group,
No. of  total by No, of employees
units (33 units)  0-20 21-50 51-100 Over 100
Technical staff 13 L0 20 46 20 80
Sand preparation
equipment 13 40 20 39 80 40
Machine moulding 7 21 20 8 60 20
Shell moulding 1 3 10 - - -
002 prccess 5 15 - 8 L0 LO
Fettling equipment 15 L6 40 31 60 80
laboratory facilities IN 12 - - 20 60
Equipment cost over
Rs 100,000 14 L3 10 31 80 100
65. A comparison with foundries in Japan in 1958 is as follows :
% of total
Small foundries  All foundries
visited
India, 1973 Japan, 1958
Machine moulding P2 22
Shell moulding 3 5
CO, process 15 44
laboratory facilities 12 12

There is indeed a similerity between conditions in Japan in 1958 and in India
today, Under the impetus of various government programmes, the Japanese
foundry industry has made phenomenal progress in the last 15 years -- and
this serves to indicate the possible scope for improvement in India also,

/66.
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66, On the basis of the above observations, a typical grey iron foundry
in the =uall scale sector in India can be said to have the following profile:

1) Average monthly production is around 15-20 tons, that is,

180 to 240 tons/year. Investment in foundry plant and equipment is
approximately Re 50,000 to 70,000,

' 2) Melting equipment consists of one 30" cupola and a 24" cupola,
with ore cupola giving about 10 tons of metal per cast, Bed coke height is
inadequate, no ferro-silicon or soda-ash are used, metal temperature is low,
ard the cupola is frequently jammed,

3) There is r.o sand preparation, bentonite is seldom added and
sand strength is low, giving rise to casting defects, Moulding and core-making
operations are done manually with dry cand practice,

L) Tumbling barrel and pedestal grinder are available but fettling
is almost wholly manual,

5) Plant has no technical personnel, no sand testing or other
laboratory facilities, no quality control procedures, and practically no
records. Rejections (if properly inspected) are over 15 per cent., Metallics
yield is only 50-60 per cent while coke rate js 250 kg per ton iron melted,

6) The unit has no pattern shop -- generally, the party supplies
his own pattern,

7) Due to chronic difficulties in securing coke and pig iron as
well as shoriage of capital, the management has little interest in improving

operations, even though there is presently an unlimited demand for castings,

Layout :
67. The layout of small fourndries leaves much to be desired, As they
have grown over the years, new equip'ent has been added without consideration
of the flow of materials, Sand, coke, iron, moulds, cores and castings are
carried back and forth, without the aid of any handling equipment. The type
and arrangement of sheds do not allow an overhead crane to be installed;
indeed, not even a wheel-barrow was seen! In the long-term, as labour costs
rise, simple mechanical aids would certainly be useful,

/The layout
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68. The layout of one of the units visited in Howrah is snown in Fig. 3.
The haphazard movement of materials causes bottle-necks and high costs, At
many of the foundries in Punjab, moulding, casting and fettling operations
are carried out around the cupole in the open air, From the date land is
purchased, the cupola shell it fabricated and the first castings produced
within 30 days!

9. Using simple layout planning techniques, the layout of most foundries
coculd be improved radically and with only small expenditure on relocation of
some equipment and purchase of minimal materials handling facilities. This
is a subject to which SISIs and NPCs can usefully contribute., It should be
possible to draw up two or three alternative cupola foundry layouts, which
with minor modification could suit most requirements, A suggested layout

of a small fourdry with good arrangement of equipment and uni-directional
materials flow is shown in Fig, 4.

labour:
70, Depending upon the type of castings, labcur productivity ranged from

0.5 to 2.0 tons per man-month. With some work simplification ard mechanical
aids it should be possible to produce 1 ton per man-month for medium weight
Jobbing orders and 3 tons or more for heavy castings.

71. Most of the workers were paid on a piece-rate basis ami only at one
foundry (Kulkarni Enterprises, Sangli) was a well-designed incentive bonus
plan observed. Much of the fettling work is done by outside contract labour
while in some cases only materials and cupola are provided while the contractor
undertakes all work at a 'per-ton' good castings rate, Because of near-total
reliance on contract labour, the proprictor hac no incentive to install new

equiprient or even to use what is installed.

72. In Batala and Ludhiana, a labour gang goes from fourdry to foundry
on the days of casting, to light the cupola, charge it and deliver iron to
the moulds, Due to the low labour costs (Rs 150-200 per man per month) and
cheap sand (Rs 25/100 cu ft), grey iron castings are being sold at a low
price of Rs 850/ton,

/Fig. 3
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73. In many towns, the small foundry entrepreneur can be said to be
exploiting labour which, without protection from unions or governmert, is
forced to work long hours at low wages in unhygienic ard unsafe conditions.
The workinz environment needs to be improved amd minimum standards enforced,
Without such improvement, the modernisation of foundries can have no meaning
for the people who are most concerned,

The Most of the iron foundries are proprietorships. In Punjab, if a
proprietor has some money he would rather build a new foundry than improve
the old one, When his son has grown up, he builds a cupola for him in an
ad jacent plot, the next son gets a re-rolling mill, and so on. Indeed,
some "family planning" is needed for foundries, to prevent further

proliferation,
ossible vement s eguipment and practice
75. The shortoomings of existing foundries, as discussed above, themselves

suggest the changes that could anmd should be made. These are reviewed below:

Melting Processes:

76. The progression of developments in iron melting technology has been

more or less as follows:
Crucible furnace
Cold blast cupola
Hot blast cupola
Enriched blast cupola
Heverberatory furnace
Rotary furnace
Arc furnace
Core-less induction furnace
Channel V{nduction furnace

Horizontal continucus induction furnace,

/7.
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7. The coke -fired crucible and oil-fired tilting crucible furnaces heave
given way to the cupole which is the predominent nelting unit in the foundry
scctor, For the types ane qualities of grey iron castings being produced, the
cupole is undoubtedly the niost economic, even though its thermal efficiuncy is
only 25 per cent, lor nialleablc, high-duty and ductile iréns, ths cupcle in

combinction witn some furncce, or other eir .nd electric furnices ney be considered.

78, However, the decisn znd construction of tne cupole end its operation,
contrel and mointenence in the smell foundry erc often unsatisfactory. Sugges—

tions for iaprovencnt were discusscu during visits.

79. Cupola design:

SSILO needs to hove stancaru aaesigns of two or three alternstive cupola
sizes/types prepared, although such designs were seid to oxist, at none of the
SISI's visited were they aveilible, wuch desipgns and working drawinge, based on
up-to=-uate technology anu specificilly suitced to the inferior row materials now

aveilable to the smell founcries, coulc by of great veluc,

80. The melting rete to be expected crn be estimeted by a formule such ass

Meltin; r-tc _ Fucl burning rcte (Ib/hr) x irontcoke r-tio x 1/4 fwinc box pressure
2,000

(tons pcr lour) ,

Fuel burning rates very from 450 to 1,800 lb/hr for cupolas of 24" to 48", whilc
fucl rotio is from 4 to 8:1 and wina pressure 8 to 24 oz, Teking typical valucs
uncer good Indien conditions, the molting rates, charge, blower charecteristics,
cte, that miy be expectew unuer gooe conditions have becn estimatceas in Table 8,
It will be noted thot those output sybased on ironicoke rotio of 8:1l end prime
founury coke, ere higher thon prosent practice in the small scele scctor, but

could scrve ¢s targets tovards wnich cupol: operetion could more,

81, In only two of the unite visitoe was the cupole being charged by a
mechanized skip - in o1l otiher cises cherging was by carrying heavy hcad-loads

and up 2 stcep ladaer, an clectrically-opuroted skip with & side-dump bucket which
dischorges direct into the cupole could be fobricnteu loeally for Rs 6,000-8,000,
This, toge¢ther with ¢ weighing scalce, coulo greatly fecilivate and regularize
cupola charging at the amcll foundry,

/Table 8:
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82, A typical equi-blast/balenced-blast cupol: of 48" di» is shown in Fig.S5.
Height of cupola, blast pipe conncction, location of iron and slagzing spouts,
dimensioning of tuyercs and seluction of blowers heve an important influence on

therial efficiency and cupolr performence,

Cupcla operation:
83. while cupole design «nd cimensions cen be checked and rectified once and
for all, cupole opurating proctice is the significent factor which affects day-to-

day efficicncy, The following variables neca ottentions

(i) air blest: To control air supply to optimu level, a control valve on wind
pipe cnd U-tubc pressure geuge on wind belt are necessary, Generelly, air
through tuyercs shoula be around 1300 cfm requiring = blower output of scy
1430 cfn at 16 oz pressurc for a 30" cupola,

(ii) Bed coke heignt: This is - criticsl factor as bed coke serves the Luportant
functions of supporting the charge, providing the co.bustion to nelt it, and
the incanaescent bed through which metcl aroplets pick up tumperature, s
prictical methou is to adjust bed height to the lovel of lining erosion on
previous melts,

4 check by arop rod to ensurc proper height is necussery before
regular mctal charging.,
Limestone /Brixolock neeas to be charges over the bed coke,

(iii) hetal charge end composition: Inproper cherge proportions give rise to poor
melting rcte, hecvy shrink:sge, hard cestings anc ofi=grade notal conposition,
Thercfore, charge citlculation based on known ~nelyscs and melting loss
together with coreful weighnent of met~l and ferro-alloys core essenticl,

The snalyses =nd sizesof cherge i teriels h. ve a predominant offect
on cupol.. operetion, The following sizes rny be aimed at, 2lthough it is

eppreciated thut cach foundry must evolve its own practicce b. sed on availcble

retericls:
Cupols diw.cter, inches 24 3u 0 36 )
Size of coke, inchcs 2 2 30033 L
Siz¢ of scrap, inches 7 9 11 13 14
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(iv) Coke charge anu ratio: as melting rete, temperature, and to somc extent

| (v)

84.

metal composition depend on coke ratio, it is necessary to compute the
coke needea and weigh the cherge,

an adaitional split coke charge shoula be provided along with
every seventh charge in order to replenish the bed coke,

For better fuel ceonory, some soaking time (sey 45 to 60
minutes) should be allowed after completing cnierging to door level before
starting the blower,

Deleys ana Wifficultics in opening the tap-hole can be avoided
by o wocden form of suiteble acsign while miking up the tap=hole,

Metal co ests: The 'wedge test' is » siiple instant nethoa to note
the chenge in iron composition wnd suitability of mctel for differcnt
cesting specificctions, hny veriations from the normel chilling che recter
should be trested with proper innoculant, etc,

Temperature variction necds to be obscrved with an optical
pyromcter,

Test bers for physicil and chemic: 1 tests should be pourced
regularly, end results co-rcloted with cesting quality,

Cooling anc sheke-out tings should be deteruined for eoch type of

cesting and recorduu for futwurc use,

i :

Levelopnents :n moulcing methods hove been os frllows:

Skin dricd mould
Baked I‘ﬁould
Cruen tsnu nould
002 mox.ld

Fluic $and mould
Silicai"u mould

Hend=operated machine mould
Pneumat}i ¢ machine mould
Slinge ré moulc

High —pr\:; ssure hydraulic mould
Pormanent 1o uld

Prcssurg die costing

1
Lost wax process




- L0 -

85, Me jor advances are toking plece not only in mass production but also

in jobbing work, Precision moulding techniques are gradually replacing the
traditional hard and machine moulding rethods, in order t. produce accurate
machines parts, with consistent reproducibility and low costs, With the increasing
sophistication of inaustrial casting requiremcnts in Indie in the Fifth Plan, the
small sector foundries will have to switch over to some of thesc moulding tech=—

niques in the coming ycars,

86, a8 noted, prusent practice is predominantly hand moulding on the shop
floor or in double-boxes, using ury sanc and occassionally green sand, Ccr.s
arc also made ncnually in ary senu or oil sand, Sand is prepared by shovelling,
mixing, and sieving nenually,

87, One of the basic steps in snall fourcry modernisation shouid be proper
gand preparation which includes cleaning and screeuing, removing metellics,
neasuring send anu aduitives, certing end <ffective mulling to develc the

full value of the binders and cnsure uniforii propertivs throughout each and

every mix, at the same time, the mninimel tysting equipment is c¢ssentiel for
routinc shop tests on atleast (a) sand permeability, (b) moisturc, (c) strength
and (d) mould hardness, wouch control cquipment would cost about Rs 5,000 and even
a gicll foundry cen afford this, Senc testing itsdlf is mecningluss unless proper

co-relation is established witn rosultant costing quality, .

o€, wherc sand and gas costs permit, the use of CO, moulds nceds to be
&<
sncouraged, Shell mouluing is 2l well suited for small foundries, and two units

vigited were using it successfully,

89, For automobile ana roilway castings, oil engine and mechinery ports,
pipe fittings, valves anu other repetitive light end medium weight castings rould-
ing nachines, either hana operated or jolt-squecze type, are considered very
cesirable, Also, greater use needs to be made of snep flasks and stack moulding,
where possible, Where flasks are made by the foundry itself, the design should
provicce for an accurate metch through use of machined joints and pin-holes with
hardencd bushings,

/Machine
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90, Machine moulding would (i) greatly increase (double or more) the number
of moulus mede with the same lobour, (ii) reduce the rejections in castings
substanticlly, (ii1) meke for a butter flow of mteriels rnd working environrent,
and (iv) enable production of castings with unifcrm, consistent weight and surfrce
finidh,

91, For the type of operations at smcll foundrics, core tlowing cquipnent
is not gencrelly necessary, bBut there is considerible scope for improving the
core arying and mould drying f cilities, The oven should provide a uniform
measured tempercture throughout and ¢ flow of hot, dry air to cnsurc good drying
anu baking.

92, Fettling:
This operation is often & bottle-neck at Indion founcrics, The probl em

is tackled at the smell foundrics by massive use of manuzl ltbour on controct
basis, aport from an occessionel peaestel or portable grinuer, no equipnent is
uscu, Shot-blusting equipment, pnewnctic chippers, swing grincers and tumbling
barrcls wouls be useful odditions in most fettling cepartments,
¥3. Motericls hendling:

at snall foundries which have recched = certain level of sophistication,
the use of pallet conveyors for moving moulds ana vibratory knock-=outs ncea to be
considered, oimilarly, narrow-geuge trollyy lines to arying ovens and fettling
areas woula be desirable, & hand-operatec 4-ton cranc could find meny usces inside
the foundry, Other sinple cius include geared ledle 8, wh.elbarrows cnd bins for
steruge and movenent of anzll crstings, Wwhile the primery ain is to producc high
quality castings, en importont seconcary objective is to utilize lebour cffectively

without avoiueble fotigue,

I, Testing equipuient:

In acuition to sand-testing equipnont, a progressive small founary,
particularly if it is producing gredeo costings, should he ve (1) chemic: 1l loborsn-
tory for rapiu corbon and sulphur determin tion (b) universel testing wcchine
for tensile anu trensverse tests and he rdness testing (c¢) smcll lethe for sa ple
proprroticn, (d) bene 'no Lipret tost equipaont for nallo:ble irns (o) otello-
graphic testing for special irons, Ofcourse, as importent as having this equip=-
ment, is to hive the will to use it, cay in and day out,

/95,
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95, If all the requirements for tcsting equipment, cu;ole blowers, light
crancs, mullers, etc for industry-wide modernisation were aggregated and bulk
orders placed, then manufacture woul. be freilitatea and nrices reduced,

Utilization of founary capaci ty

96, In spite of good demend fur castiigs, the iron founcries in the smell
sector are estimcted to be opercting nt only about 20 per cent of their cepacity,
The technologicel improvements discussea above, together with better raw meterials

availability and creuit facilities, coulc luprove capecity utilization meny-fold,

97. a new foctor limiting utilizetion is the recent elcetric power shortage
all over Indic, Frequent anc prolonged power cuts, often without. notice, are
greatly offecting the rhythm of founury opcrations, as alsc of other industrial
procuction, If the power cut is luss than two hours, on operating cupola could
generally be re-startea, but a power stopprge whilc melting in an induction
furnsce results in a ruined lining and loss of expensive m_tal, Workcrs alsc
suffer s they get only helf-pey while power is off,

98, Those founarics which switchea from cocl-fireu furnaces to more cfficient
oil firing cre suffering due to snortage of 0il; those who changed to even more
efficient clectric furnszces ~re now suffering the nost duc to the power shortage,
w0, they ask, why modernise? Sone grcy iron founcrics cre instelling their own
diesel generctors, others arc putting up oil engines ¢s stanc-by for cupole
blowers, while on¢ unit had 2 slcepy old man to turn a bi:ycle=wheel-opereted

blower for his crucible when the wlectricity went offi

F necnanisati

99. The amell founaer is cought in @ vicious circle: he cannot modernise
beecause he does not have the uoney, onu buyers will nct pay him more for his
castings beccusc his founcry is not modern aqecugh to producc quality products
In fact, the foundry ovmer fecls that cven if he improved his castings, the
requirement s of the markct and the force of competition zre such that he would
a0t get a higher price, This is partially true, but it is « short-ter:: view,
Even today there cre buyers who arc locking for botter-quality, higher-priced
cistings, and in the futurc tne 'modernised' small foundry would be more vieble
than th» cbsolcte one,

/100,
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100, Consider the hypotheticel case of = typical small iron founary, before
and after modernisation:
101, xisti acilitics:

Initially it consists cf onc¢ 30" cupcle producing 2 tons/hr, It is
operated about 4 hours/day, 6 times @ month to mclt 48 tons of metal/month, which

gives 26 tons goou castings/month (ungraded, average 20 ke /piece),

102, The unit has onc pen-roller type send muller for preporing <11 types
of sand but moulding is manual, on the floor or in double boxes, in ary and
green sanu, There is ¢ pedestsl srinder ana porteble grinder, but no equipment

for materials handling or for testing and quality control,

103. Cost of plunt and equipment is Rs 44,000 while annuzl selcs turn=over
is R8s 4,2 lekhs, There are 36 seople on roll but ne technical staff,

104,

If the factory has enough spece availnble anu the owner hes & progressive
interest in liproving his focilities, then many of the techniques reviewed cbove
can be added to his existing set-up, The 30" cupol: cen be upgraded by (i)
increasing its height to five tines the diameter, (ii) instelling a skip-hoist
charging syster, (iii) improving blaust control by providing pressure anu volume
neasuring devices, (iv) using en opticel pyrometer and other rictal control tests,
(v) cerefully proporticning and sizing the charge meterials, (vi) close super-
vision of melting practice ana (vii) proper patching and w.eintenance, 4 second

up~to-cate cupola of sinilir size is awded,

105, One cupole cowu then operate at & rate of zbout 2,7% tf;vns/hour, 6
hours « uay «nd 1z days a month, to give around 200 tons uctal/month, Rejections

woull be lower and about 136 tons goou castings/month (upto Grade 22) coulu be
produced,

106, Sieve-cum-acrutor, sena tosting equipment, nould hardness tester, with
two hond moulding machines (100 complete moulcs/shift) woulu be installed, about
one=third of the output would be floor-moulded heavy crstings (upto 4 tons
plece=weight), For corcs, sand mixer anc oil-fired oven are visualised, O0il

al CO2 cores, where fcasible, would be used,

/107,
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107, additioncl fettling equipment would inclwie a tumbling barrel, swing

frame grinder and pneumetic chipper. Hand-operated crene (4 ton capacity),

gearod ladles, vibratory sheke-out and ~ trolley line are added, For testing and

quelity control, a small chemicel 1ab and o universel testing mochine are purchased,

ns 2 result of better casting quality ana grede, selling price can be cxpected to

increass from Rs 1,350/ton to Rs 1,500/ton., )

108, Capital costs of the foundry, boforc and after modernisation, cre .

cstimeted in Table 9., Lebour force is cstimeted in Table 10,

/Table 9
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Tallc 9: Equipment cost of small iron foundry tefore

and after modernisation

Existing Modernised (ad 'itionel cost)
Velting
Onc 30" cunola 18,000 Hodifications to coxisting
cupola 12,000
Second 30" cunola 28,000

Sand preparation

Muller 7,000 Sieve -cur-aerator 4,000
Sand testing cquipment 5,000

Mould/core making

Mould bLoxes, tools £,000 Two han!-riouldins machines 25,000
Mould dryinc oven 5,000 Cor¢ sand mixcer 5,000
Corc oven 5,000
A1, mould boxes, etc, 4,000

Fettling
Yedestal % hand rrinder 6,000 Tun!.ling ! arrel 5,000
Swinr=frame erinier 4,000
Pneumatic chipner 3,000

Teating

- C &5 determinator 10,000
Universal testing v /c 25,000

Materials handling

——— Hand-operated cranc 15,0600
Trolleyline @ shikc out 11,000
"earcd ladles, ctc, 3,000
Utilitics

Power, watcer 3,000 ‘ower, watcr 5,000
' Contineencics 10,000

Additional cquioment
Total cquipment cost s -, 000 cost Rs 181,000

Total equiprent cost a
aftcer voderrisation s 225,000-/

5/ "hen buildines cost is include!, the total fixed capital ray
be taken at Ds 70,000 for the cxisting foundry anc Rs 325,000
after modernisation
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Table 10: Foundry labour force before and after modernization

—_—EFExisting Modernizcecd
No. on Monthly No. on Monthly
Persopne _roll ggzg Personnel _roll cRgzg
Foreman 1 300 Mana, er 1 800
Mistry 2 500 Accountant 1l 500 )
Mould ers 10 <, 000 Foreman 1 500
Fettling 8 1,200 Clerks/stenographer 2 500
helpers 15 1,000 Supcrvisor 2 - 800
Total: 36 5,500 Mouldcrs 26 6,500
add 20% for PF ctc., 1,109 Cupola operitors 4 1,000
Labour cost: Rs 6,600 Fettliny 16 3,200
Helpers 15 2,250
Electricians/fitters 4 1,600
Laboratory & QC, 2 1,500
Totals 77 19,150
Add 20% for rF ctc. 32830
Labour cost: 22,980
109. It will be noted that whilc the labour force has doubled, the

monthly waye bill has aore than trebled, due to higher costs assumed for
better trained and motivated stuff. a4t the same tiie, output of yood

castin,s has increascd five-fold - from 26 tons to 136 tons per month.

The production cost and profitability estimates arce presented in Table 11.
At the mdernized foundry mroduction costs are lowerod by aliwost 20 %, .
while the pre-tax return on total capitul increases considarably. This

hypothetical exercisc assumes of coursc that the market would be there

for increased production (which is quite possible) and that the increased

quantities of pig iron and coke would be available (which is unlikely).
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Tatle 11: Estimatcs of production cost Lefore and after modernisation

Txisting Yiodernised
Price/ton  consunption cost consumption  cost
(rs) ton/month  ¥s/month ton/month _ Rs/month

Materials cost

Pi¢ iron 5560 26 11,300 1056 57,750
Purchasc:' scrap 450 b 2,700 45 20, 250
Foundry rcturns 150 20 9, 000 60 27,000
Coke 350 12 1,200 33 11,500
Linestone 10 2 20 10 200
Alloys, ctc. 700 3,000
Total 30,920 119,750
less credit for foundry

roturns 150 20 2,000 60 27,000
Net matcrials cost 21,720 92,750
Cost above -
Latour cost 6,500 22,980
Consumat les (sand, ctc,) 700 4,000
Power ' water GO0 2,200
Pattern expenditure 1,00% 6,100
Repair 4 maintenancc 500 3,000
fencral plant overheadls,

rent, etc, 500 A 000
Cost alove matcrials 9,700 42,280
Production cost s 31,620 Rs 135,030

Fixed charges

Depreciation on plant € T7 ’ 410 1,900
Intcrest on capital investrent ¢ O £25 2,440
Interest on workine caritzl ¢ 10, (on s 100,000) 30  (on Rs 500,000) _ 3,175

Total cost of salcs 33,385 113,545
(i.c. ?s 1,300/ton) (i.c. Rs 1,050/ton)

Profitability

Sales rcceipts/month (26t @ 28 1,350/t) 35,100 (136t ¢ Rs1,500) 204,000
Pre-tax profit/ronth 1,715 vy, 155
Annual pre-tax profit 20,50 725,460
Profit:Salcs 4,67 29.67
Profit:Fixc! canital 29,4/ 223.0%

Profit:Total capital criployed 12.0/ 88,07




B.

MALLEABLE IRON CASTINGS

110. Du: to the stecl-like propertics of malleabl: iron, its tensile
strength of over 20 tons/sq in, food clongation amd bond propertics, impuct
resistance and yood michinability, such castings have a wide range of
application in automobile accessories, textile, agricultural and railway
equipment, and a variety of michine components. The investments and
technique needed are well within the capabilities of the small scale.sector,
and with greater encourd,ement from Skbls, small malleable iron foundrics

could play a larger role in thc country's industrial dcvelopment,

111. Five small units were visited, as described in dppendix 6 and

sunnarized in Table l<.

112, Equipment: Mclting processes buing used were cold blast cupola
ard oil-fired rotary furnaces; annealing was yenerally in conventional
room-type furnaces, oil or coal fied, where packed pots are loaded and
unloaded manually. With such equiprent malleable iron is being produced
but its quality and metallographic structurc cannot be of 3 high

consistent level,

113. Products: Presently, products consist gencrally of pipe fittings,
automobile accessorics and machinery parts, Keeping track of the large
nuber of patterns and the fettling of castings arc often bottle-nccks.
It seums likely that in the next stuye of sophisticatlon of swmall scale

foundries, the production of spheroidal yraphite iron castings will have

to be taken up.

114. In onder to achic,w; consistent properties in malleablce castings,
the following aspcects nced attention:

| (1) The metal must be sufficiently fluid it casting temperature,
and castings o varyiny cross-sections should bo intcrmally sound and not

graphitise in the 'as-cast' condition;

/ (i)
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Table 12: Surrary of malleable iron foundry facilities
Ve, Sale
Investment Tech. prodn. Value lelting  Send Mould
Unit Product s Rs Labour Staff (t/mth) (Rs/t) _Units  Preparation Prop .
Vetro Malleable Mallecble & 300,000 25C 7130 C.I. 2,000 2-30% sand ruller, 8 hond
Mo (P) Ltd, CT costings curolos pover sieve /e, L
Iangalore & aerator squenes
1 ture
e
FCO Mallerble  Mnlleable LCO,000 75 2 125 3,000 1-18" het- nuller, {l,~Fand
castings * blsst power sieve operats
ripe fitting cupola m.chin:
£oivi Super o 1lerblo 581,800 150 g 120 2,250 1-23t &  wullcr ~onldin
Structurc, c.stinrs & (75 ¢c.7. C.I. 1-1 1/4t
Torbay pipe fitting L5 V.1.) 4,250 0il fired
oI rotarv
furnaces
CJ WP Ve, Valleable 175,0C0 30 3 60 1.1, 2,300 2-70GC kg ruller, 2 Gelteo
ro, Jullundur e-~stings for 10 C.1. 1,700 011 fired pover sicve ouldls
autormobile rotary
spares furncces
Ecthi Ind., ["falleable 200,000 35 - 20 3,000 1500 }»g Moanue 1 Menual
ul lundur crstinps for 0il-fired
industrial furnace

chains
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¢ 12: Surrery of malleable iron foundry facilities
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(i1) On annealin, at the required time/temperaturc resime, the
iron carbide must be fully decomposcd, in order to achicve the specified

physicals.

115. These conditions requirc hiyvh casting tcaparature and close
composition control. The hi,her the carbon and silicon contents, the
preater is the tendency for mottling., In more sophisticatod foundrics,
the use of direct rcadin, spectro,raph to analysc the molten metal rapidly
would enable adjustuent by additions, before retal is tapped amd poured

into moulds,

116, With the abominable and varying quality of Indian coke and

pli iron, such control is practically impossiblc to achicve consistently
in the normal cupola. The oil-fired rotary furnace (with yood monolithic
linings, recuperation for heat ecconony, and pyrometric control) is
considered a prcferrcd unit for smal 1l malleable foundrics. A weli=desipgned
hot blast cupola could also be used, but a conventional cupoli should bo
discouraged. Elcctric furnice melting and clectrically-hoated anncalin,:

furnaces would not be within the investiant linits of the s1ill sector.

117. Uue to 1its comparatively low carbon and silicon contents and
consequent hizher melting point and heavy solidification shrinka, ¢, pattern
design and rouldin, nethods for :ulleable iron call for special care
inclwiing liberal provisions for runnurs, rises and internal/external chills.
Moreover, the higher castin, teuperaturc requires samd of hih refractoriness
ard permeability. This, in twurn, roquircs synthctic silica sam-bentonite
aixtures together with routine testimg of moulding sand. The type of
castinys in the mallcable range lond thessclves to mechine moulding, cither

hand or pneumatic,

118. While for small scalc operation, the roon-typc anncaling furnace
is the cheapest available, nevertheless, its operation needs considerable
improvement: handling of pots could be mechunized by forklift or bopcy
and the temperature cycle controlled by pyroweter. Proesait anncaling
cyclus (at times 130 hours and over) would be shortened by proper packin,

loading and teaperature control of fiuraace.

/ The most
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119. The most serious difficulties to be overcone are the hipgh ash
and poor strenyth of coke supplied to siall foundrics togcther with the
higsh and vuarying phosphorous in pi, iron. Jilution of charge with 30-4C %
steel scrap is a partial solution, whilc purchuse of special foundry irons
with low sulphur and phosphorous at high costs is another. Each plant has
to work out its own chirge compositicuns and its own rmlleabilizing cycles,

to suit the available materials and desired end-uses.

120. The desipn and manufacture of inexpensive shot-=blasting cquipment,

for gmall foundries would remove present bottlenccks in fettling,

121. n modurnized small malleabl ¢ iron foundry would hive typical
parancters indicated in Table 13. For an investment of Rs 7.5 luakhs,
annual sales would be Rs 21 lakhs, givin, a pre-tax profit of over 60 ¥
on total capital,

NON=- US CASTINGS
- icS

122, Particulars of units visit.d arc described in Appendix 7 and
facilities summarized in Table 14. Most units in the small scale sector
use coke=fircd crucible furnaces. Genarally control on quility of raw
naterials, metal 1n the furnice, moulding samd preparation and moulds
is inadequite. There is considere! to be jood scope for reducing costs
by e¢xtending the 1ife of crucibles throu;h careful handling and melting

procedures.

123, The sclection of the meltin, unit depends not only upon the
quality of the castings to be produccd, but also on economics. Due to
the high cost of ¢lectric furnices (indirect arc, resistor or induction
types) as well as high electricity charpges in many resions, such equipment
is rarely bein, used. In any madcrnization propramnc, the. cconomics of

¢lectric melting units should be yiven proper consideration, as the cost

of end-products is attractive,
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Table 13: Operating parameters of "modern" small melleeble foundry

Products: 50 tons/month of pipe fittings & light castings,
average scles price Rs 3,500/ton,
Mein equipment; One hot blast cupol.. (enp, 1 t/nr).

One sand mixer (4 t/hr). .
Six hand roulding mcchines,

One oil-fired anncaling furnace (cep, 6 tons). .
One oil-firea cove oven,

Gelvanising, fettling, testing equipment.

Capital cost: Rg
Equipment 6,00,000
Building, etc. 1, 50,000
Total 7,50,000
working capital 2,50,000
bo orce: 75 men (including supervisory).
oduction cost: Rs/t.n c-stings
Materials and supplics Rs 1,650
Labour, mazintenance, etc 550
OrKks Cost 2 ,20C
bepreciation ¢ 7, 68
Intercst on fixed capital € 90 112
Interest cn working capital ¢ 10p 42
Total cost 2,hL2
brofitability: Rsfycer
Scles receipts 21,00,000
Pre-tax profit 6,34,800

Profit : totel capital 63 %
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Teble Lyt Swmary of non-ferrous foundry facilitics

Lebour .ve, Jele
Investrent (on roll + Tech.  prodn. Volue Sand
Urit Froducts Rs Contract) Staff  (t/ro) — (Rs/t) lelting Units Fropors:
milcan Bnf, Snell non-ferr. 20,000 Li 2 &t copper 20,000 4 pit rnur |
Yorks, crstines for trse clloys furnoces
Colcutta rrchitectural
uscs, cte.
Con=ferrous Corp.r base LC,00¢ 1€ Ml Lt 22,060 2 pit Venue ]
i-.dustries, cestines for furncces
Coleutta irpcllers, ete.
Linarurn? Copper & 96420 2 15,000 6 cil=fircd
Conker, aluminiurm tilting
Iengelore cestinps crucitle
° furnsccs
Rangelorc Eng.  ion-ferrous 10 L, 000 Skelnrr
T .dustries, 4 CI crstinss (raindy oil-fired
Prnpalorc CI) furncce
(200 k)
.2 in Fatel £ Co, Sluminium & 35 ) 1,000 6 oil-fired
Fonbay corper base bail-out t'mpe cte.
cllor castings cruciblcs
Sent Bress Brass castings 10 15,00C 6 oil=fircd

1 ~tal "borks,
Jullunder

for volve ¢
pipe fittings

. SECTION 1

rit crucibles
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“ble lh: Swmary of non-ferrous foundry facilities
ir .ve. Jole
511 + Tech.,  rprodn. Velue Sand
~ct) Steff  (b/rmo) (Rs/t) Melting Units Proporation
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124, Currently, melting losses are nigh, With proper fluxes and
covers, this could be kept down to 1 pur cent in the case of bronzes in
crucible furnaces and to 2 per cent in reverbaratory furnaces. oimilarly,
with proper melting and mouldin, controls, castin: rejections should be

limited to 6 - 10 per cent,

1<5. Selection of an appropriate moulding method 3yiin depends on
economics (cost of cquipment dand mould making’), tolerances required and
number ¢f pleces to be cast. wost of the units visited use yreen, skin
dry and dry suand .woulding. But therce is now enough experiencce on shell
moulding and die castiay in the small scale sector, to warrant their

adoption in the expansion and modernization of non-ferrous foundries,

126, Most foundrics have no cquipment for tensile, hardness or other
tests (except pressure tightness testing where required). A comprehensive
programic of quality control should cover the selection of charge, melting
practice, pourin, tdaperatur. and mould quulity, in ordier to ndnimize
defects conmonly uncountercd (such as shrinkige, s unsoundnuss,

segropation, indusions as well us cold-shuts, mismatches and run-outs).

127. ok progressive non-ferrous foundry units wers encountered,
for instance, annapurna Cookur Co, Biangalore, which his six oil-fired
tiltiny crucibic furnices and six aoulding rachines v is planning a

major diversification and modernization programiic,

Sugpestions for madernization

128, The main problems in modernizin, non-ferrous foundrics which

have to be tackled include:
(1) Difficulties in supply of aluminiwa, copper, leid and zincg
(ii) Change over to wore efficient melting and mouldin, processce;

(iii) Further diversification of product lines.

129. A typical "amodern" jobbin, brass foundry for produciny puip bodies,
impellers, valves, bushes, cte. (max 50 kg wt) may have layout and facilities
shown in Figy. 6. Floor spacc is taken 2t 150" by 40' and the plant nay
employ 35 warkers, The layout can be so desiyned that some facilities

(such as roller conveyors, sind preparition system) can be added later,

as required. / Moulding
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130. Moulding: Most of the wculids arc mde on three portable
Jolt-squgeze machines using aluwainiwn patterns and snap flasks. Bach
machine produces 100 completce moulds per shift. The moulds are placed

on rvller conveyors,

131. Meltin,: This is donc in threc 200 1b pas-fired crucible furnaces,
whosc tops are 2' above floor level. Crucibles arc withdrawn, skimmed and
moved by liyht overhcad crine to the pourin: lines., The cast moulds are

pushed to a transfer buggy, which takes them to a knock-out station.

132, vand reconditionins: Used sand from the knock-out is conveyed
to a vibrating screen and then into 4an overheiud hopper. New sand, as
rcquired, is added to the vibrating screen. The reconditioned sand is

distributed to the mouldin, stations by wheel barrow.

133. ettling: From the knock-out, castings arc pliced in bins and
moved to the fettling shop, which contains a smull sant blast unit,

¢rinding whoels and pnewnatic chiscls,

134. Four pressur. die casting units were visited. This is 1 ficld

in which there is ;ood scope for siell units, provided that:

(1) Their main raw mutcrials (zine and alwadiniwe alloys) are
wade available at steady prices and in required quantities. Presently
supplies froam .G, busud on about 3V per cent of machinery value, list
for only hulf-month instead of on. year.

(ii) Dic steel is supplied at controllud rates (presently,
purchases have to be aade in the open mrket at ts 30 to 60 per ki,
against controlled pricc of is 12), and

(i1i) an inexpensive dic-casting machine can be desiymed and

fabricated indi; cnously.

STEEL FOUNDHIES

135. Duc to the more sophisticated requircient in this field, the
technical competence of the cntreprencurs as well s the wyvipment werce
generally better tnan at the iron foundries. [t may be noted that
practically all these units produced alloy and stainless stcel castims
which require a high level of opurating techiniques and quality control.
These alloy steel custinys were beinpy sold at upto Rs 45,000/ton.

/ Existing
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Existing steel foundry facilities
136. Facilities at the six amall steel foundrics visited are

described in Appendix 8 and suanarized 1in Table 15.

Steelmaking equiplent

137. In order to suit the small quantities of steel needed, 3
variety of processes were adopted, namely:
Therrdt melting (in cruciblss)
Main frequency ind high frequency ‘induction melting
Indirect arc furnace
Plasme arc furnacc

Electric resistance furnace

138. Due to the inappropriate choice of process, it was noted that
entrepreneurs often had two types of furnices ant were planning te
experiment with yet a third type. Furnaces sizes varied from 50 ky to

1,500 kg. In spite of the smill size of cperations, two out of the six
units had equipment cos‘tin;w; over s 7.5 likhs whilc one barcly mm, ed

to stay within the suall industry lumit becausc it ad no nouldin; facilitices
ard produced only billuts.

139. On the sand preparation, soulding and fettling side, the facilitics
available were jencrally poor. Two units, however, were doing shell moulding.
Products

140. Most of the units are producing speciil stecl castings in spite
of the lack of appropriate equipment and testing facilitics. Mention may

te made of some ingenious operations:

141, ontier Enpineerin;, Kanpur, which mkcs stccl rims by casting

from thermit process. These rims are uscd as replacanents in Tata trucks
to enable them to carry substintial over-loads. A 15-ki rim, after

nachining, sells for s 72,

/ Precision




Unit

Froducts

Investment

Frontier ™ng,
C rp, Kenpur
I''npur Stecl

« Ferro=alloys,
Frnpur

Troecision Tools
¢ Castings,
Tucknow

V.G, Chakrnverti

¢ Co, Colcutte

Tombe Industries

rolhapur

5 rrodys
Foundry &
Thgincers,
Tombay

Steel rims

M.S. nnd 2lloy
stcel inpots

.1loy o stnin-
less eostines
for punps ¢
velves

dloy stenl &
~licr iron
cnstinrs

M.S. Manponeece
steol and
2llor steel

erstines

Stiel and
CI cestings

Rs Labour Staff _(t/mo) (Rs/t) lelting Units

n 6
P eine

7,230,000 24

15,00,000 L7

4,060,000 36

£,00,000 150

Table 15:

Tceh,

nil

IgS;

nil
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Summary of steel foundry facilitics

Snle
Value

wVE
Frodn. Sand

Proporetior

7 4,00C Crucible

(themit)

Hisn=frequency
inauctinon
furnece (3t) ¢
indircet ore
furncco (10Cks)

Flasm: rre

furnece (15 ke
Loindiroct nre
furn- . (50 kr)

Manurl

200
(ingots)

15,000

5 L5,00C Mller

10 5,000 I"ains frequency ullor
to inluction Sivn
25,000 furnsc: ((t)a

cupola (14t) for

gpucial iron:

Tlectric

resictrnee

furnnce

(750 1)

25 hH,00¢ luller

c.8t 10,000 Indirect arc

(steel), (stecl)furncce for

127 2,000 steel & skelnar

c.I. (CI) furnacec for
c.I.

Muller




Table 15:

r Staff (t/mc)  (Rs/t) lelting Units

1C,000 Indirect arc
(steel), (stoecl)furncce for
2,000 steel & skelnar
(CI) furnecce for
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Sumrary of stcel foundry facilitics

Preperction

Sand
Crucible Manuel
(themit)
Hien-frequency ———
induction
furnace (it) &
indirect orc
furncce (100kse)
Flasrm~ rrc Miller

furncce (15 kr)
s dndircet oarc
furn-ce (50 ke)

I'ains frequency luller

induction Sicrc
furnces (t)«

cupola (1at) for
gpucial iron.

Tlectric luller

resistnonce
furnace

(750 1)

c.I.

Muller

liould Core Quality
Preperation Preparation Fettling _ Control
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—— —— -—- Visurl
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being tricd)

Monunl Manual
Moulding Manual
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s Shmll
moulding

Manual Manual
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cte.
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142, Precision Tools & Castings, Lucknow, which h.s develoned good

operating practices and a high rerutation for stuinle~s steel pumps and
valves. llsing plasma arc w:ltin, the unit produces ibout 5 tons per
month and castin. s arc sold at rates of upto Bs 45,000 per ton. A 100 kg

induction furnice, shell moulding and iInvestment castings are now planned.

143. Sarvodya Foundry, toumbuy, whicli produces only 0,8 tons of steel

castings per month in a suall rocm. Th. owncr, o honcopith by hobby,
entered the alloy castings field as "metallurgy and homeopathy both
operate on the sane principles of simile",

144, N.G. Chakpvarti, Calcutti, which has a wcll=planned foundry

producing a wide ranpe of alloy steel and iron castings. Typicil proiucts

of this unit are¢ shown in Fig. 7.

Suggestions for modarnizin steel foundrics
145. The market for steel castings, specially alloy stocl castings,

is presantly yood and smill sciale units could pliy an important role in
this ficld. There is scope for iwproving operations of existing units,

as follows:

(i) For stcel castings, more than for yriy iron castings, it is
considered cssential to have equipment for sand preparation (mixer, power

sicve) and sand testing (peruicability, strenith and noisture).

(ii) Likewisc, the usc of green sand and nouldiny mchines or of

shell moulding, where cconomic, 1is reconuavrd ed .

(1ii) Chemical and physical testing cquipuent together with
riyrorous analyses of jefoctive castin; s could briny down re< jections to

under 8-10 %, as apainst over 15 x at present.

(iv) The selection of steel-miking process would of course depend
upon a number of factors, such as size of furnace unit to suit the casting
weipght, relative cost of ¢leetricity and fuels, and the financial resowurces

available. But generally the following obscrvations can be mudes

/ Furnace
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Furnace capacity desired Choice of process
0.1 to 1.0 ton Induction type
1 to 10 tons Electric arc furnace

Over 10 tons Electric arc furnace
(or opetn hearth under
special circumstances)

It may be mentioned that in the Jupanesc steel foundry industry in 19%9,

88 per cent of production was from arc furnaces, 6 per cent from induction

furnmaces and 6 per cent from open-hearths; since then proportion of arc

furnace steelmakin, has increased furthcer,

6. For the small scale sector in India, the induction type electric
furnaces may be considered appropriate only for production of limited tonnages
of special steels, Other types such as indirect arc and resistance furnaces
should not be encouraged except uder special circumstances, However, in

the long-termm, the most suitablc steelmaking unit is the electric direct

arc furnace. It combines flexibility in the use¢ of viryiny types of scrap,
high throughputs and low operuting costs. average of 6 heats/day in arc
furnaces and yiclds (mctallics to jood castings) of 50 ¥ plus should be

aimed at.

147. Due to the shorta;yc of c¢lecetric power and steel scrap in Indiz,
comsideration could 1lso be given to use of cupola for muking liquid iron
and refining this in a side-blown converter, The National Metallurgical
Laboratory mrs done some work on this, but there is not much experience
in India on a commercial-sized operation. However, with the difficult
circumstance regarding electric power, SISI in cooperation with NML and
others should undertake a feasibility study ard project design for such

a unit.

Desiin and cost parameters of small stecl foundry

148, In order to demonstrate the viability of a small steel foundry,
an exercise s been mede below. A l=ton electric arc furnace is selected

as the steelmiking unit. It should be able to produce averagc 5 hecats per

/ day
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day to give 750 tons/year of pood steel castings, However, conservatively,
the following design basis may be considered:

One l=-ton arc furnacc

average 4 heats per day, 300 days workinyg per year

Annual production 1,200-ton liquil stec) giving 540 tons
of finished casting per year (on basis of 50 % yicld and
10 % rejections)

Founiry buildin, 35 m x 12 m shed with 30 x 5 lean to,

149. Such a rlant would require equipment worth about ws 10 liakhs

(including furnice and moulding) and a total investment of Hs 15 lakhs.,
The investment, manpower, and production cost estimates are prescnted

in Appendix 9. Tlotal costs includiny fixed charges come to about its 2,775
per ton while this typc of stecl casting could be sold at about Rs 4,000
per ton. This plant ud equipment, with some aiditicns, could be used

to make ulloy steel castings.
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IV, IMPROYING TEE OTTPATIONS OF RX-ROLLERS

150. The scope for modernisin: scrap rc-rolline operations is less and the
necd not as urpcnt as for foundries. Nevertheless, ther: are areas where costs
could be rceduced and products diversified ly adoption of letter equipment and

tcechniqu-s.,

Existing rc-rolline facilitics

151. During the course of this study 15 re-rollers in various parts of
Inlia werc visited., Their facilities arc descrite.! in Appendix 10 and surmarisc
in Talle 16, '

Eguigﬂent: The tnlk of the mills ha! th following characterdstics:

1) Larre ranual force (mostly on contract) to chiscl, pas-cut and
shear stecl scrap in preparation tor rolling,

2) Datch-type, coal-firec re-hcating furnaces with poor fuel cconory,
Cencrally, 4 or 5 stand £% »i11 with pun-mctal !ecarings, manual
screw-down, and no repeaters,

Inadequate "IV on main mill drive and V-helt transmission,

Steel rolls in stands Yo 1 and 2, alloy stecl in No 3 and chille!
rolls in No 4 and 5,

No cooling te’ or product shear,

7) VMo over-head cranc or othcr han'ling cquiprent.

These mills are rencrnlly radc at the factory itsclf, the total cquip-
costinr alout Rs 2,00,000 to 3,010,000, The "parts list" for a typical 8"
is shown in Appendix 11

Mill sizes and drive U of the rills visite!! were as follows:

Mill size Mill drive
RoIT dia Vo of Unit nr Yo of Unit

under 150
150 - 299
300 - 409
Over 500




Unit

Froducts

8ingh Plate !ill (P) Ltd.,
Kanpur

Cupte Steel Industries,
¥anpur

Yatia Steel Rolling Works,
Crleutta

rIF . RF FOUR",
Crlcutts

. merwal Prothers
St.ol Polling ldlls,
lenealore

Fanpelore Re=rolling
M.ls Pvt Ltd.,
Zengelore

“herat Steel Re-rolling
11, Bangalore
Krishne Stecl Industry,

Mrej

BEsker Steel Rolling Mills,
Fombay

V.5, Rounds &
Lirht Sections

M.8. Rods,

M.8. Rods, flats,
angles, chernels
cte,

M.5. Hoop Iron &

Strips (for
exyort.)

¥.S. Rounds,
squeres, Hexagon
flats

.8, Rounds & flats

M.S. Rounds,
anyles & flats

M.3. Rounds

1.8. Rouncs,
flets, anrles

Investment

in equipment gontgect) Fersonnel
Rs

2,00,000

1,50,00C

¢,8C, 000

1,115,000

2,50,000

7,00,00C

7,00,000

SECTION 1

Table 16:

Labour
(on roll +

LO+5
Ny,

75

23

L3411

60

Lo

35410

- 65 -

Sw.rery of steel re-rolling @ -

Technical LVETRFE
Frocduction
tons/ronth

1 200
"1l 200
Ml L50
1 30
i1 150
Nil LOC
2 300
il 120
1 20
(pr rt-tine)
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rr of steel re-rolling rill facilities

chrniecal IR'(5} o' F of 3 Sale Sterting  Material Cooling
rsonnel  Froduction  Value lrteriel  DPreperation Re~hecting Rollinf Mix Bed
tons/-onth  Rs/ton
1 200 1,400 Billets Shesrs Cocl-{ired 10"-5 stends Feir
pusher-type 35C HP
il 200 1,600 Scrip Nil Corl=-fired gn - stonds None
batch=tipc 200 HP
Ml 1L, 50 1,800 Pillets Shears Oil-firec e -6 stends Feir
i sernp pushier=typc 350 HF
(2-3 t/hr) 6" -5 stands
1 30 2,700 Skelp Slitter - 1C"=sinrle Coilers
2-hi stand, with 7.5
g" —single HE ibotor
211 stend erch
ii 15 1,700 Scrop Shears Two oil--fired £n -5 stends Foir
betceh=type 15C Hi
furncces
il LOC 1,800 Billets Sherrs for 0il=fired 10"-5 str~nds Gonc
L" sq pusher-type 550 HP
billet (5'%x25') ¢
brten=tipe
2 300 1,960 Serap Nil Oil-fire 10"=6 stencs Good.
pusher=typc 50C HP
(6'x42') &
batch-tyre
(6'x20")
i1 120 1,850 Scrop She:rs Oil-fired ™ -5 stands lone
betel=type 200 HP,
(6'x1C,5") 320 RPN
1 206 1,75¢  Scrap Shenrs Cil-fived 7" =6 stoncs Feir
rt-tine, bet.ech-type 250 HP,
350 RFM

/igra Stcel Corp.

SECTION 2




Products

Investrnent
in equipment

Isbour
(orn roll + Technicel
contract)  Persoruiel

- b6 -

Lvorasc
Production

Spre Steel Corp.,
arra

J-i Bharat Rolling Mill,
Govincyrrh

Surcndre Stecel Rolling
'ills  Cobindpzrhn

Joy Industries,
Terindporh

Funsle Industrics
(Rolling),
Jullunder

.3. Rounds
& anrles

M.S. Rounds,
joists (125¢75mm)
¢ hoors (19-20;)

1'.8. Rounds,

joists

.8, Bournds
¢ enples

1.8. Rounds
& angles

SECTION 1

Rs

2,50,000

a,00,00¢
(tw> 1dills)
9,0G,000

3,5C,000

L, 50,000

5C

tons/month

200
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niesl  .viragc

o] Froduction

Sale

Value

Starting

Yoterial

tons/month

200

Rs/ton

l,()()(“

Scren

[illets

Pillets

Yoterial
Preparation

Ke-heating

Rolling rdx

Cooling
Bed

Mapual

Sheors

Shears

Shears

Oil-firec

Foteh-trpe
(Hrxz1r ¢
D'STAD

0il=firec

pMS?‘PMtVr&
"21x61)

Cil-fireo

pusher-t no

One ot 1¢

one corl-fired

One il ¢

ene corlefired

¢n b stoncco

16m.f, stends
LOC HE 4+ 35C
gn o6 stonds

10M.6 stosias
[.&O(" }{r ’
29C RPY

AN Ll strnds
250 HE
10"-5 stands
35¢ 1P
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154. It may be mentioned that the two units with 16" mills had an invest-
ment of Rs 9,00,000 each which is outside the definition of a small scale unit.
The high investment was due to the fact that cach company had two rolliny mills.

A single 16" mill may well come within the small industry limit.

155. The furnace equipment was renerally inadequate. Those units which had
chanred from coal to oil firinc were experiencing difficulty due to the fuel oil
shortaye - consequently, some mills are havinc oil furnaces, with coal fired
furnaces as stand-by, Instead of coolin¢ bed, most plants hadl only a M.S. channcl
on vhich the bar was run out and then transferred manually to the pground,

Products: Most units produced bars and rods of 10-12 mm dia, starting from
prepared scrap. Average production per mill of 8" dia and 200 HP motor was
about 8 tons/day (approx. 8 to 10 hours rolling), that is, atout 200 tons/month.
The main difficulty was in securing adequate re-rollable scrap. Dependins on
scrap quality, its price was Rs 1,000-1,100 per ton, If some of the rc-rollers
were piven billets, their output would be almost double that with scrap.

156. Re-rollers in Gohindparh — such as Surendra and Jai Rharat — have
diversified their output to include large joists on well as hoops. Ky attachiny

inrenious frames with vertical rolls to the last threec stands of a 16" mill, they
arc able to roll 140 x 75 mm joist (from 112 mm sq billet) and 125 x 75 nm joist

(from 100 mm sq tillet). Such joists are selling at Rs 2,200/ton (arainst
Rs 1,800/ton for rounds).

157. One rc-roller in Calcutta —Xatia — is producing special sections
(rate rounds, drop rods, tension bars) in an 8" mill and cxporting about 300
tons/month to the U,S.

158. Another Calcutta plant cold rolls narrow strip, hoops and strapping
from skelp. This unit, appropriatcly called ™E ARE FOUR", was started by four
young men - a technician, an accountant, a salecsman and a commerce graduate -
under the Govermment's 'entrepreneur scheme'. With a fixed investment of Rs 1.15
lakhs (wholly borrowed, at 10.5 intercst and 5 year pay-back), they expect to
have a sales turnover of Ps 12 lakhs in the third year of operation (1973). The

process flow is as follows:

/Purchasec skelp
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Purchased skelp —————3 Slit to three stips ———— Pickle

of 48 mm each
(146 mm wide x 2,9 mm thick,
coil weipht: 1 ton)

Hoops Cold roll in four

blued ' iéi;mtgr & . passcs to 22-26 ¢. §!
in pot at one 10" 2-high

furnace 18 rr width stand (75 ilP)

About 30 tons/month of baliny hoop are produced. Skelp is purchased at
rs 1,388/ton (or Re 1,900/ton in open market) and hoop sold at Rs 2,700/ton.

Labour: Productivity is of the order of 4 tons rods per man-month of employment
Half the mills had no technical personnel whatsoever. A number of operations
such as preparing scrap and charging it into the re-heating furnace are done by
contrect labour. A tearn of four ren is used to cut Jefective 10" sq blooms to
re-rollable size by hammer (60 kg weight) and chisel., For this arduous manual

operation the team is paid Rs 200/ton and their outnut is about one ton per day.

Factors affecting rerollinc output

159. A 1arpe number of factors affvct the capacity and efficiency of a re-
rolling mill. These include the mill layout, size and nurler of stands, r i1
P, finishing speed and transmission tyone, furnace type and capacity, and the
typc of cooling bed an auxiliary fac111tus. In addition, there are intangible

factors such as the technical experiencc of the onerating personnel.

160, For a batch-type coal -fired furnace, the iwatinp rate for scrap would
vary fro 20 to 30 1bs per sq ft, while with oil firing the rate would be somewhat
higher. Thus, a sinrle oil-fired furnace of 15’ x 5’ hearth should be able t
deliver over 1 ton per hour of heated scrap for rolling.

161. The theoretical mill capacity may te lased on the assumption that the
finishing stand is being utilized 1007 of the rolling time - that is, a hypothe-
tical situation whereby the rod is continuously in the finishing stand. Thus,

Theoretical capacity = F.P.M. x Section Nt (1bs/ft) x 60

(tons/hour) 40

e« F.P.M. x 0.0107 (for 3/8" round)

/[‘lowever,
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However, in actual practice the rod may bLe in the last stand for only 25 to 507
of the time while rolling billets, and 10 to 307 whilc on scrap.

162. Thus, if the RPM of a 8" finishiny stand is 260 (that is 540 FPM) and
finishing stand utilization is say 257 for scrap, then the actual mill capacity
would be (540 x 0.0107) x 257 = 1,44 tons/hr., This output could be obtained if
the furnace has correspondine heating capacity, passes are appropriately designe’,

and there were no hottlenecks such as in removal of finished products.

Suyrestions for modernising rolling mills

163. Many of the existing re-rolling mills could be modified hy incorporatiny
some of the suprestions indicated alove. With improved facilitics their present
production rates could be almost doubled while product quality would be improved,
i suprested layout is shown in Fip. 8 wherein the receipt of inconing scrap/

billets and despatch of finished products follows a unidirectional flow.

164, The types of improvencnts which may be considered for rerollers
include the following:

1) Provision of small shears for scrap preparation,

2) If mill drive is inadequate, possibility of replacine motor
(or aurmenting it by additional motor) may le considercd. A
10" mill should have a drive of about 400 1P, i'here possibtle,
the V-telt be replaced ly reduction cear,
Patch-type furnacc be converted from coal to oil firing, with
proper arranrements for combustion and temperaturc control,
A pusher-type furnace be alded to allow for rolling of billets
when available, as wcll as for rolling uniform types of scrap,
i simple mono-rail be installed to move billets or heavy scrap
fram furnace to first rolling stand,
Desipn of nill stands could be sreatly inproved and fibre
bearing's adopted. 'here possitle, 14" or 16" roughing stands
could be added to enatle use of larper tillets and improve

production,

/7) Repeaters
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Repuaters can be uesigned for the finishing stends, provided
screp of uniform: type is availablc, This would obviate manual
looping,

Provision of cocling bed and shear for cutting of products to
requirca lengths is consiuered desirable, In sonc situations,
coilers could be usefud,

Kclls be cut for rolling of angles (upto 50 x 50 x 6 mu) and
flats (upto 75 mu width), in order to diversify cutput,
Rolling of special scctions sucn as gete rounus, drop rods,
winaow scctions anu hexagoncls for cxport os well os hoogs,
Joists, rivbed bars and cold rolled strip cculd be taken up,

where mill facilitics ~nd ierkets warrant this,

165. Table 17 inaicetes the approximate production that may be expected

from & well-run mill, rolling preparea scrap to 3/8" round, on the besis of
onc 8-hour- snift per day, 25 deys per nonth, If 2" x 2" billets werc used,
production woule be approximately double,

/lably
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Modern technigues ere viable

166. The view wos often encountered in India that it is not technicelly
possible to edopt more¢ sophisticated equipnent (such as pusher-type re-heating
furnace, repecters, or mechanised cooking bed) when rolling from scrap, Howcver,
if goou re-rollable scrap coula be purchased and cut to fairly uniforr: size,

thun these devices could be used,

167, In this connection, mention may be nnade of the Chonviriya Stcel Co,
Longkok, Thailand, which rolls only scrap plote cuttings into 6 - 9 i dia
rois, The layout of the mill is shown in Fig. §. Importud plcte scrap is

¢ refully sheared to 10 kg pieces ena piled on short lengths of round bars
which ere then pushed through cn oil-fireu furnace (6 ton/hr capecity). The
11ill consists of 2 roughing stands, 6 intermediate end 4 continuous finishing
stends, driven by 3 motors having o total of 1,500 HP! Repoatcers arc provided
on both sides of the intermediate stands, ond two strends are rolled simulta-

neously in the intermediatc :.nd finishing stands,

168, On 9 mn rounds, this mill is now rolling 40 tons per day (1€ hours/
doy)., It is soon to be put on thrue shifts, and is expected to reach an
output of over 1,500 tons/month, The imported scrap costs US$ 130-14C/ton
¢c.i.f. (Rs 1,000/ton) ana wirc rod is sola ot & 200/ton (Rs 1,500/ton), The
cbove exauple is given only to indicate thet even scrop reolling is amenable

to nmodern techniques, where conditions and govermnment policics are favourable,

129, Even with partiel modernisation and under Indian conditions, the
benefits coula be substantial, Consider o 10" rolling mill which is today
pro.ucing 200 tons/month of 3/8" rounds froi: scrop, Modernisation of this
mill, adopting the improvenents discussed .bove, could be teken up, The capital
cost ana labour force as well as operating cost anu profitability arc cstimated
in appendix 12,

L7, It will bc noted thot ratericls constitute 88 per cent of totel costs,
while other najor cost components ere labour and interest on working capital,

It 12y be menticned thaet the libour salories assumed are awuch higher than are
norneldly peid in the small scale sector, In spite of this, end in spitc of the

/high cost of
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high cost of re-rollable scrap, the profit before texcs is 66p of total c pital
or 226% of fixed capital, It is no wonder th¢t the rush to install re-rolling
1ills continues; even operating on only one shift or lcss they make handsone

profits,

171. This situation of inferior quality reinforcing rounds sclling for

Rs 1,800 per ton (Usp<k0) cannot long continue, enu the re-rollers hia better
prepore now for more efficient operations @na daiversificc products in the future,
Thiu ofcourse requires that mcterials for rclling (billets or good rerollable

screp) are aveileble, as discussed in chupter V,

adloy steel rolling

172, At sone Indian plants whore nill lecyout and motor HF pernit, the
possibility may be consigered of providing acditional facilitics and operating
know=how to roll low-alloy stecls, Therc are & number of ingot producing mini-
.ills rills coming up in Indie enu it .5y be possible to buy rlloy stecl ingots
fron some of them for rolling, Prcfurrca ingot size would be about 175 to

200 w1 sy, from the vicw-point of quality. However, for low :lloy steels (total
zlloy content less than 3 to 4p), smoller ingots of say 125 mn sq razy also be
considerea, In that ccse, it would bc necessary to cnsure that the niinimum
ruduction frow ingot to final rolled product would be arcund 10:1, If such ingoto
cre required to be rollea, o 16" 2-stend 3-hi mill would heve to be instellcd
ahe u of the existing 8 to 10" re-rolling mill,

173. Firth Sterling Co 2t Thone presently hes o 10" 7-stend 3-hi rolling
rdll for relling high speed 'nd cther :1loy steels fron purchased billets of
60 to 75 mu sy, The proposed new plant of Firth Sterling at Nagpur wils hove
16" s-stana 3-hi will for rolling 125 to 150 mni sq ingots of low clloy stecl,

174, The existing batc..-type or pusher-type furnace of the rerolling mill
cen be used for reheating of low c.lloy steel, However, it will have to be ensurcd
thet combustion is proper to avoid excessive scaling., For rolling of alloy steel,
the 1ill speed shoula be slow, 60 tc 120 RPM would be preferred, Hence, this
aspect should be looked into while considering the existing rerolling :dll,
Furthcr, it would be worthwhilc to have bull bearings instead of fibre bearings

on the last two stands to ensure better finish and close tolerance of the product,

/Swing grinder



-7 -

175. swing grincer and pneumatic chipping machines shoulu be provided for
surfece conditioning of the alloy steel ingots ond billets, For low 2lloy stecls,
heat treatment and slow cooling facilities are generally not required, However,
if high »nlloy steels arc tc be rolled, these fecilities would be ¢ssential,
Expericnced staff on rolling of :1loy steels, 2s well as proper testing and in-

spection facilitics cre necaed to ensure satisfactory product quality,

The advent of the "micro-mili"

176. While a lerge number of arc furnace plents (so-czlled 'mini mills')

continue to be instelled in Indi:, the demand of re-rollers for ingots ~nd
billots remains unsatisfiec., Moreover, even these nini-mills involve investments
wnich cre greatly in excess of the small scale limit, Technologiczl daevelopuents
in the lest few years huve enabled semi-integrated plents with outputs of 50,0C0
ton/yr (even 20,000 tonsfysar) to competc with large integrotud stoelworks,

bocr use of their inherent advantages of low investment in erc furnzccs, low
over-heads, faster construction, higher productivity, and nenrness to nerkets,

Cen ingot—making plants of even gmezller size be run viably?

177. Having studied this problem at first-hond, it seer.s logiccl to consider
. plant, specially designed for the suall sccle sector, with onc 2=ton arc
furnace producing only about 4,600 tons of small ingots per yecr, Hitherto such
2 unit has been considered as :bnormzl cnd uneconomic, But the Indien steel
situsntion itself is abnormal, and the Indien sn:ll entrepreneur has the ingenuity
te noke the uneconomic economic, Tne proposed small steel plant coula well be
cclled the "MICRO-MILL", Based on preliminary study and quotations from three
suppliers of such equipment, the design basis and capital cost are catinated in

Teble 18 the plant manning in Teble 19 and production cost in Toble 20 & i;zout in
Fig. I

178, It will be noted that starting witio scrap at an average price o

Es 50C/ton the MICRO-MILL could produce billet-sizc ingots et & totol cost of
Rs 1,000/ton after providing for ~ll interest and deprecietion charges us well
ns excise duty, Currently such stoel is being solc at Rs 1,500 per ton but
oven: assuming o lower selling price of iis 1,250 per ton, the plant would have a
pre-tex profit .of Rs 10,00,000 per yeeor, that is, 75 per cent rcturn on fixed

capital or 43 per cent on total capital employed, .
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179. This, of .course, is possible because of the present stecl merket

situstion and the low operating over-hieacs in the small scale sector, It also
rcquires that the AICRO-MILL is designed carefully on a tight budget, without
any "frills". Even so, thc cost of cquipment (Rs 9.9 lakhs) would be outside

the present small sector definition,

130, One could hypothise & situction where 2L, such MICRO-MILLS (each mill
linkea to one existing but modernised Sik 11 scale re-roller) are built all over
Inai~ ot o total investment of ebout Rs 3 crurus, to provide 100,000 tons of
stsul, sdmittodly, this would put pressure on the limited nelting scrap and
clectric power resources of the country, but the quantities needed arc not

lorpe and the benefits derived could be substantial,
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Table 18: DLesign basis and cepital cost of proposed micro-mill

Design busis
One < ton arc furncce with swing roof transformer 1250 kVa

average 7 heats/dey, 330 doys/year
Production: 4,620 tons liquic steclfyecr
(or 4,160 tons ingots)

Melt shop building 12 i x 30 ri with 5 m x 15 i lean-to.

Capital cost its

2-ton arc furnace witi: swing roof,

125C kVa trensformer refroctory

lining, charging bucket ond sleg pot 6,50,000
Crane for charging & teeudng 1,00,000
Ingot moulas, lodles, laul . preheaters,

weighing wechine and other niscellineous

equipnent 45,000
Laboratory equipnent 15,000
Electricsl power equiprient $0,000
Utilities incluaing piping 80,000
Maintenence & repair equipnent 5,000
Miscellineous tools cte, 2,000
Equipnient cost: 9,90,000
Builaing 435 sq n at Rs 300/sq m 1,30,500
Equipment erection 1,00,000
Flant cost 12.20,500
Engineering & contingencics 1,00,000
Totcl plant cogt: 13,20,500
e —

/Tablc
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Table 19: Labour {orce at micro-nill

tNo. on Monthly
xoll —cost
Supervision ks
Maneger 1 1,500
hccountant 1 800
Clerks/storckeeper 2 500
Feons/watchmen N 800
Production
Foreman/uclter 4 4,000
Scrap preperation 9 1,800
Furnace helpers 6 1,200
Tzeming 6 1,200
Refractory work 3 750
Ges cutters 2 500
Chemist 2 700
Crane driver I 1,<00
Inspector 1 LOO
Mcintenance
Fitters l 800
Electriciws 2 800
Total LY 16,900
aad 20% foer F.F, cte 1,380
Labour cost Rs 21,280

(Rs 2,43,360/ycer)

/Table
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Table 20: Production cost znd profitability at "Micro-ill"
(besis: Production 4,160 tons ingots)

Cost Consumption
per ton per Cost Cost pur
moteriel VAT § per ye.r ton ingot
Miterials ks tons Rs Rs
Stecl scrap 500 5,082 25,41,000 508
Furro manganese 1,300 L6 59,800 14
Forro silicon <,700 L6 1,24,200 30
aluniniun 7,000 9 63,000 15
Lime 100 231 <3,100 6
Fluospar 2,000 23 46,000 1
Total 581,
Less: Credit for scrap - 80 kg ot Rs 500 =40
Net rietericls cost Sl
Cost wbove netericls
Blectric power, kWh 5< 4 34 , GO0 4,240,420 101
slectrodes 8,000 28 2,24,000 54
Fucl oil 10,000 2
R-fractorices 2,50,000 60
Oy pen/burshane 41,600 10
Lebour & supervision 2,43,360 56
salotenanice 12,000 3
General plant expense 21,000 5
Cost above matericls 293
works cost 837
Fixea cherges
Dupreciction on plant & cquipment ot 7, 85,500 21
Intercst on cnpital investument ¢ 9p 1,19,00C 29
Interest on working cepitel of
Es 10,00,000 & 10% 1,00,000 2L
T
Froduction cost: 911
sxcise auty per ton . 87.50
Totel cost (incl, auty) Rs 998,50

(say Rs 1,000/ton)
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V. RAW MATERIALS AND OTHER PRODUCTION FACTORS

181. Apart from technology. the other inter-related inputs needed to
improve operating efficiency and capacity utilization are materials, money,
markets, manpower and manageuent, While there is a multiplicity »f agencies
set up to provide assistance on these to the small scale sector, the

entrepreneur has often to run from pillar to post to secure his minimum

needs,
W MATER
182, when asked about possible bottle-necks in improving their operations,

90 per cent of the foundries listed raw materials difficulties as the major
limitation. Unless materials for two-shift operation at the '"modernised"
units are assured - and assurances can actually be implemented - the

cntrepreneur may see no purpose in modernising,

Pig dron

183. All India iron casting production has trebled in the last decade,
However, the supply of foundry iron - the main input - has not kept abreast

of needs and this has continued to be a major obstacle to rational and
cfficient growth, For the purpose of planning foundry iron production it may
rougiily be assumed that one ton of iron is needed to make one ton good casting:.
Thus, the small foundries today need around 350,000 tons of iron, and this
would rise substantially in tie Fourth Flan,

184. The types of problems reported were as follows:

(i) Presently the bulk of the iron supply to small foundries .
comprises off-grades or low-silicon foundry grades.

(i1) Mix-up in grades in supply to small scale units is the mixdimum
vbecause of the nature of the distribution system. For engineering castings,
small fcundries gererally need Grade II iron (2,25 = 2,75% Si) amd for
non-industrial castings Grade I1I iron (1,75 - 2.25% 5i). However, they
have no choice ard have to take whatever mixed-up amd of f-grade materia 1s
ttet are offered, or not have any at all, This results in casting defects

as well as use of expensive ferro-alloys,

/(iii)
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(iii) The weight of pigs often offered to small units (45 kg)
is too heavy for their manual handling operations.

(iv) Irregularity in supplies. There may be no foundry iron for
six months and then suddenly a large tonnage in block rake is offered
which has to be lifted ar completely foregone.

(v) Somc state small industry corporations which act as distribut ro
of iron and steel materials charge high handling charges (upto 20%) which puts
the snall units at a disadvantage compared to those which receive materials

dircct from producers,

(vi) Small operators are hesitant to utilise their own quotas as
there is often heavy pilferage in open wagons alloted to foundries,
'noad permits' for bringing pig iron, from say Durgapur to Calcutta, are
not allowed, They therefore prcfer to pay Rs 560/ton on the open market
rather than the controlled rate of about Rs 480/ton,

(vii) Another reason for not using thcir quotas is that they do not
tave the working capital to make large cash deposits months before actu:l

receipt of the material,

185, For production of high-gradc iron, low phosphorus pig iron is
c¢ssential, While the costs of such iron from the Mysore and Sandur plants
arc very high (@s much as Rs 750/ton), the small foundricc scnerally expressed

satisfaction at their adhcrcnec to specifications and regularity of supply.

186. Shortages of foundry iron, crratic supply, mix-up of grades, non-
availability of appropriatcs grades for small scale foundries are chronic,
although recently the problem is not as acute due to surplus production from
Bokaro, Recommendations for minimising dif ficultics have been made by the
Pig Iron Panel (1965) ard other bodies. In connection with the special
nceds of the small foundries and the proposed foundry modecrmisation, the
following suggcstions may be considered:

/(1)
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(i) Foundry co-operatives and state small industry corporations
be further enabled to stock foundry irnn to a greater extent than at present
for prompt supply to their members. As material movements by block rakes
are preferred, bulk purchases and stock-piling become inevitable, This
'materials bank' approach would go a lony way in reducing the hardships of
Lhe small entreprenc.aur. At large consumption centres, additional H.S.L.
stcckyards are needed.

(ii) Small foundries be "educated" to use the correct grate of iron,

~rade III iron is suitable for the majority of applications,

(iii) A1l possible efforts be made at the steel plants, loading stations,
transhipment points and stockyards to avoid human errors which cause mix-up

of grades,

(iv) Complaints made to S1SI officers and Industry Directorates
regarding short suppliers, supply of off-gredes, etc, be acted upon promptly,
so that the small foundry man is not forced to spend his limited time and

resources on fruitless missions,

Goke

187. The quality of coke is perhaps the single most important factor in
officient cupola operation amd the inferior quality of Tndian coke supplied
to small foundries is perhaps the prime cause of their high fuel consumptions

and low operating efficiencies.

188, Generally speaking, for producticn of guality iron the foellowirng

coke characteristices are needed:

(i) Ash content: The ash content of coke should be low, preferably
below 15%, as for instance, in the cause of Premium By-Product coke from
loyabad or Bareri, .- it happens, most Indian coke now has upto 32% ash and

some bee-hive ccke exceeds 35%.

(ii) Uniform chemical analysis: Sulphur should be less than 0.8%
and phosphorus under 0,01%, Above all, analyses should be uni form for
repular, standardised cupola practice. However, small foundries have nc
assurance of supply and have to buy whatever grade is available at any
rarticular time and at widely fluctuating open market prices. In Punjab,

coke prices were at times Rs 600/+on, even higher than pig iron.

/(111)




(iii) Uniform size: Carbon absorption, reaction rates and metal
temperature are related to coke size, which should average between 1/10 ard
1/5 of cupola internal diameter., In foreign countries, the foundry operator
can specify the size he wants Lut in India he has to be satisfied with what
he gets - coke from 10 mm to 3,000 mm.

(iv) Uniform strength and structure: Resistence to shatter on.
impact is important in maintaining coke size throughowt snipping, handling,
charging and melting. This, in turn, requires good coal quality and good
coke oven practice, Upcountry foundries consider that if the coke delivered
by rail is say 10% less than indented and paid for, they are fortunate
(cases were reported where on opening a 20-ton coal wagon, only one ton of
coke was foundl),

189. Problems of inferior coke quality due to a poor resource end ownent
must be lived with; but problems of mix-up, pilferage, delays and exhorbitant

nopen market" prices due to human failings can and must be avoided.

190. The recent natiocnalization of merchant coke supplies and the diversion
of railway wagons to food movements have aggravated the problems of ccke

supply, but it is hoped that these would scon be overcome,

191. At present, certification from the state Industries Directorate for
supply of coke to a unit must go through various other agencies who can
delay, reduce or deny the quantity authorised. At times, we were informed,
the middleman arranging the supply would cable the small foundry that its
sponsored quota was not available, but supply could be made immediately

from the "unsponsored quota" - at greatly enhanced prices,

192. Also, we were shown a quotation from Bharat Coking Coal Ltd. for
coke supply on "no complaint basis", that is, no complaints regarding mix=-up
or substitution of qualities would be entertained; if any complaint was made,
supplies would be suspended until the case had been fully investigated, which
may take a .year or more. The foundry was thus forced to accept any supply
rathcr than no supply at all,

/To improve
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193. To improve coke supplies, the same suggestions as in the case of
pig iron may be given consideration, Foundry trade ascsociations should play
a greater role in purchasing, stocking and distributing coal amd coke stocks,

Block rake movements require coal/coke stockyards at major consuming centres.

Re-rollable scrap

194. The major bottleneck of the scrap re-rollers is the non-availability
of re-rollable scrap or billets, Their quotas from the Directorate of
Industries are inadequate for their capacities and they have therefcre to
rummage all over the district (and at times all over the country) to ¢ cure
additional supplies. One re-roller in Jullunder was buying old but unused
artillery shells (about 150 mm long), removing the gunpowder by drilling &t
one end, and then rolling to reinforcing rouncs! 1In fact, he would roll any
s’ eel material which offered a margin of Rs 200/ton betwe n scrap and finished
product. Undoubtedly, if bettcr materials were available, such practices
would not be necessary and even mills with existing facilities could increase

their output,

195. A material that has recently been made =vailable is 10-ton slab

ingots irom Rourkela, These are being supplicd in the Bangalore area,

for instance, al cost of Rs 600/ton plus excisc duty, ex-Rourkela (or Rs 750/t <,

plus duty, if cut into five pieces), This has to be further gas cut by

the re-roller to 100 mm section pieces. Allowing for substantial burning

loss and gac cutting cost, the cost of this material comes to about Rs 1,000/t

(plus rail freight from Rourkela), Even so, it is a preferred material due ’

to the higher yields and outputs in rolling, when compared to scrap.

196. If re-rolishlz scrap costing about Rs 1,100 per ton is used, there
is a wastage of upto 5 per cent in preparing the odd-shaped materials for
re-rolling (this waste scrap is sold to arc furnace operators at a rate of

Rs 500 per ton). From the prepared material, the burning loss in the furnace
and the rolling/cutting loss in the mill are another 6-8 per cent, Thus,

the overall yield from purchased scrap to rolled bars may be under 90 per cent
(as against say 95 per cent when rolling from billets). Moreover, 'he mill
throughout when rolling scrap is only approximately half that from billets,

/Solutions
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197. Solutions to the shortage of rollable materials are not easy,
Ideas which are already engaging Government attention .nclude:

1) Orpanising vigorous scrap collection campaigns at the state,
district and tensil levels, Scrap from agricultural machinery in rural
areas may be sizeable, which could be collected by agents at scrap dumps
at tehsil headquarters;

2) Import of re-rollable scrap. Good rerollable plate scrap is
being imported into Thailand at US$13C to 140/ton c.i.f., (about Rs 1,000/ton);

3) Starting ship-breaking centres;

4) Improving the distribution system so that legitimate users can
get their supplies direct at controlled prices;

5) Finally, consideration may be given to producing tillets in
the small sector itself, as discussed in Chapter IV,

CREDIT FACILITIES

198, Next to raw materials, the major problem of small foundries and
re-rollers was the lack of adequate finance for working capital and investment .
Total loans flowing to small industries are only 10 per cent of advances to
medium and large sectors, The National Small Industries Corporation, State
Directorate of Industries and State Small Industries Corporations are providing
financial assistance exclusively to the small units, although the bulk of
advances to this sector (more than four-fifths) comes from thce commercial
banks and the State Bank of India,

199. The small factories visited expressed divergent views on credit
availability. Some had no problem in getting advances, generally from their
banks, but the majority expressed dissatisfaction at the delays and dif ficultics.
For instance, a leading Calcutta foundry complained that it had not succeeded
since one year in hire purchase of testing equipment from NJIC, after

clearances from DI, TDA, EEPC, etc. had been obtained,

/Being




200. Being generally a one-man show, the small factory proprietor often
docs not have the means or the time to carry on a cont‘nuous dialogue with
the financing institution., He requires more guidance from the SISIs in
providing the data needed on viability, market, etc.

201. It may be noted that ot the total institutional credit to small
industries, only 12 per cent is utilized for financing equipmernt ., The balance
is in the form of cash loans for operational needs. Increased working
requirements will now have to be arranged for the 'modernised' units due to
cnlargement of capacity amd also better capacity utilization. The problem

of working finance is aggravated by the practice of many large companies

to delay payments (60 days or more) for supplies from the small units,
Suggestion has already been made for legislation by which amounts due may

be credited to the small units by banks directly in specified conditions,

202, It is interesting that of the Rs 65 crores of hire-purchase machines
delivered by NSIC upto 1972-73, 45 per cent was in the metals and englneerlng
field, Moreover, the bulk of the machines (55 per cent) went to five states
which already have a dynamic small industry sector, namely, Maharashtra,
Tamil Nadu, Gujrat, Utter Prodesh and West Bengal., Of the applications
received by NSIC, only 50 per cent (by value) were accepted. Even so,

the defaults in payment have reached the alarming rate of 14.5 per cent,

203. NSIC has no funds available which could be allocated for modernising
the small units. Whether credit should be made available for this programme
at subsidised rates or norm:l bank rates is perhaps less important than that
specific funds should be earmarked and made availoble with the minimum delay.

/C.




C.

LABCUR AND MANAGEMENT

<o Small factories live not by materials and machines alone == the

other essential input is MAN himself, The foundry worker in many regions

in India has inherent skills in moulding, core-making and pattern-making,
which have played a significant role in developing a low-cost foundry industry,
1f labour today does not seem to have the motivation or knowledge of new
techniques, the fault lies as much with management for not providing training

in such methods,

Productivity

<205. Even so, productivity measured as value added per wciker is often
of the same order in amall foundries and re-rolling units as in large ones,
This, together with low overheads, cften neutralises the advantages of mass
production and modern technolo;y at the bigger plants. A reason for good
productivity is that in a small unit the supervision is stricter and the
worker is constantly under threat of being fired if his output is

unsatisfactory,

206, In Bangalore, for instance, it was reported that heavy duty Cl

i

castings were being purchased by HMT from a small foundry at Rs 2,500/ton

while their own cost was Rs 3,500/ton. 1In spite of hi; her costs the purchaser

nay at times prefer to make hic own castings to utilise his large investment,

207. Generally, in large and mediwn industries there is a disincentive
to employ labour due to the increasing labour legislation and major tax
advantages in expenditures on new equipment, However, in thc small scctor,
which manages to stay outside the labour laws, the disincentive is for
mechanization, The low labour wage (around Rs 130/month for unskilled
workers and Rs 200 for skilled workers) is a further disincentive. 1If at
the small units, labour could be better paid, motivated and upgraded for
better quality work, there would be a better case for modernising their

operations,




208, More enlightened personnel policies, bonus plans, suggestion schemes,
safety campaigns, and welfare facilities to improve working conditions should
secure a commensurate response from the workers in the form of enhanced

quality and greater production,

Superviso rsonne

209, Roughly two-thirds of the units visited had absolutely no technically
qualitied personnel, They were being run by "mistries" who over many years
ied acquired considerable skill in the art of founding and rolling. Some
units were headed by engineers who happened to be the sons of the owners;

as one of them said, he was there "by chance, not by choice",

210. The most dynamic units were those which werc started by young.
technocrats! with a strong urge to be independent and to take up the challenge
of new technology. One such entrepreneur often worked 16 hours a day ond

at times slep overnight at his iron foundry, His unit had cost Rs 1,2 lakhs
and in the second year of operation had a sales turnover of Rs 4.5 lakhs;

as it did not offer much challenge now, he planned to sell it and build

a bigger new factory.

211, Many of the factory owners felt that a young graduate or diploma
engineer would not be of much use to them and may not be able to co-exist

with the "mistry"., For similar reasons, they had not taken up the scheme to

utilise a fresh engineer in their unit, although part salary cost would be
borne by Govermment . |

212, Clearly, the conditions at most small foundries and rolling mills
are so severe and the technical requirements so different, that an engincer
out of orthodox engineering institutes may not initially be useful and may
not long survive. What is needed is a new cadre of technician = "the barefoot
manager" - oriented specifically to the tuchnical amd human problems of amall
scale foundries/mills.




Some suggestions on training are indicated below:

213. Refresher courses: OSelectcd enginecrs need to be given special

3~ 6 months training courses together with practical experience of at least

one year on the shop floor, Then, they could be useful at foundries, for
instance, those who have opted for the Modernisation Programme. The

suggested outline of topics for such 2 course is given in Appendix XIII,

Of all the centres visited, only at one - Batala - had a foundry course

been given in the last year or so,

The "mistry" would still have a significant role, to be supplemented by the
engineer's grasp of the technical aspects of raising productivity and controllir,
quality, The "mistry" himself nceds to go through a specially designed course

which would give him a better appreciation of modern techniques,

<14, Special Services: The activities of the Indian Institute of
Foundryman, the premier professional society in this field, are mainly
directed towards the large and medium foundries, Their membership,
cffice~bearers, technical meetings and publications are primarily for,

fram, and by large units, In the chariging national situation, it would

cecm logical for 1IF to devote grcater attention to the snnller ond
lecos—developed foundries, by organising for them special training prograrmes,
technical seminars and papers as well as special membership requirements,
This is an opportunity for the large fourmdries to give a real hand to their
colleagues, by making available funds tco IIF for these activities,

215. Inter-plant study teams: Small foundries and rolling mills lnve
ruch to learn from cach other, A programme of visits, by say a group of

foundrymen from Ludhiana to Kolhapur, amd a group from Huwrah to Bangalore,

would be of considerable value, Such a group should consist nct only of

managers but of 2 or 3 persons from each plant - say, the proprietor, a mistry
and a skilled worker; in this manner, the absorption of new technology cculd
be facilitated,




216. Posters and publications: There seemed to be a lack of technical

appreciation, cven at the supervisory levels, of the mctallurgy of iron-making,
cupnla operating practice, casting defects and their remedies, sand testing
procedurcs and safety instructions. Pictorial wall charts, with explanations
in the language of the region, together with simple technical articles, need
to be brought out by the local SISIs, NPCs, IIF and trade associations.

Management

217. Modernisation must start in the mind of the maragement, Unless
the factory owners and managers clearly see the need to upgrade process
technology as well as their own mamegement techniques, there can be no real
progress. The lack of adequate managerial talent is a serious handicap of

the small industry sector, Moreover, due to their limited resources, small

enterprises are not able to employ specialized management services, Indeed,

the bulk of the companies have not been made aware of new managemert techniques
that could be adopted for their requirements,

<18, It was therefore gratifying to have visited a progressive non-ferrous
mctals foundry - Annapurna Cooker Co,, Bangalore - which has engaged a small
firm of management consultanmts ard is in the process of implementing a
comprehensive programme of inventory conmtrol, incentive bonus and long-rarge
corporate planning. The firm, which has invested Rs 7 lakhs in foundry and
machine shop equipment, had the following history of pre-tax profit on

annual sales:

Profi

1966-67 2,60
67-68
8-69
69-70 0.29
70-71 1.73
71-72 0.69

219, This year they plan a profit of Rs 3 lakhs on a sales turnover of

Rs 30 lakhs, representing a return of 18% on total capital employed. Materials
alone represent 657 of the total cost of sales, and labowr another 19%. Their
proposcd profit path, based on a simplified Dupont Chart, is shown in Fig. 11.
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It may be mentioned that the firm is embarking on a modernisation project

which expects to raise sales to Rg 1 crore by 1978-79, Such aspirations --

and forward planning to attain them — are unusual in the small scalc sector.

A vast potential for improvement exists if more suall entrepreneurs could
use simple management planning and control techniques. This is an area in
which local 3ISI and NFC units should play a larger role.

MARKETING

220, Another critical gap is the marketing of the castings produced ~t

the smell fourdries. In places such as Ludhiana and Batala, the bulk of

iron castings are sold within a rsdius of 100 km and at low prices of

Rs 850/ton. At thc same time, factories in Delhi producin, tractors (mainly
for sale in Punjab) arc buying their casting requircments from small foundries
as far afield as Bangalore. Thesc small units md practically no idea of the
narket beyond their door-stepc., Un the other hand, some large equipment
manutacturers ocoula not find suitable small foundries to mecet their casting

rcquirements,

ve
221, In many cases, the amall foundries%o basis for cstimating tre cost

of their castings. They ask what the customer is prcpared to pay, accept
the order n high hopes, and meke losscs on this order without knowing it.
Today, the plant may gct by even with such practices, because castings market
s buoyant due to the increased damand for pumps to fight the drougtt, oil
erngines to overcame the power shortage, amd sc on, PBut better casting and
sclling strategies are needed for the buyers' market which will inevitably

come again,

'‘Bach_one, adopt one'

222. The large units, in thcir mutual interest, should establish effective
Vendor Development Groups to give technical and financial assistance to the
small foundries. It is not enough just to give the pattem; more is needed,
for instance: advances to purchese materials, runner and riser designs,

occasional technical personnel to assist in casting and qur lity control,

/The merging




<23, The merging of small foundries with large manufacturers may not be

the answer, The small entreprcneurs' individualism an«. method of work nay not
be compatible with those of the large corporation. But strong marketing links,
besed on mutual appreciation of cach others' strength, could provide the basis

ior long~-term co-operation,

Divers tion vs specializatio

22l A pressurc die-casting unit operator said: "One would diversify to
difficult products only when he is hungry or ambitious, and right now we are
neither!" Should the small foundry continue to produce simple low-margin
castings or attempt new types, new processes and new end-products? Should
the re-roller concentrate on just bar products or develop a varicty of new
sections, which may mean shorter production runs and initizlly higher

rejections?

25, Each compmy must secek its own salvation, Generally, though, it
would seem prudent that, whilc times arc good, progressive small units should
set aside some resources to develop a new product line« Once this is
cstablished, all efforts can be to specialise in it, Thus, modcrnisation

rust be accompanied by diversification and specialization,

Ixport possibilities

2206, While some small units have nadec good exports in certain labowr-
intensive items, most have no knowlcdge of the complexities of the export game,
or at bcst, only a marginal interest for prestigce purposes., Yet, if properly
orranised and assisted, the scope for small foundry srd re-rolling mill exports
is pod, The Agra founders, for instance, werc scnding: a study team to

West Asia to increase their exports of weights «nd mcasures,

227. A small fourdry, with tcchnical capability for the export market,
had a sad tale to tell: A casting sample for a largce order from U,K, could
not be cleared in spite of a two year dialogue with the “ustoms authorities;
ultimately it was auctioned by Custams without the foundry's knowledge, and
had then to be re-purchased from the buyer!

228, On the other hand, a small Bombay foundry - Salvi Super Structure -
had sucecceded not only in exploiting castings, but also in exporting the

know-how toc set up a complete malleable iron foundry in Kenya.

/ A multiplicity




229, A multiplicity of agencies - NSIC, Sub-contract Exchanges at 0ISs,
EEPCs, amd others - are inwolved in one type of progra.me or another to help
small factories in marketing their products, both at home and abroad, but
they still seem to lack tangiblc assistance. In turn, the small foundries
tend to depend much too much on government help. In marketing particularly,
self-help may be the best help, amd fourdries should consider strengthening

their co-operative associations for selling their products.

stre [:] the co-operative associations

230. At each of the towns visited a useful discussion was held with the
fourdry and rerolling mill trade associations., In some places, parti cularly
in Punjab, there were three or more such societies in each field which
probably results in some conflict, Most of these associations had meagre
resources and inadequate staff, Their main tasks seamed to be to (i) dgitatc
for more raw materials, and (ii) maintein li~ison between their nembers and

Government departmerrt: 5,

231. An example of a group doing good work is the Agra Iron Founders
Association. It has 180 cupola and crucible foundry members with sales of
arcund Rs 8- 10 crores annually, including exports of about Rs 1 crore.
They heve constructed their own buildins with good confercnce facilities

and are now seeking funds to set up a co-operative fourlry testing laboratory.

232, Some functions which thcsce co-operative associations ocould usefully
undertake are as follows:

(1) Compilation of capacity amd production statistics,

(i1) Organizing inter-firm comparisons. This requires a monthly
questionnaire to be completed by participating firms. The information is
then analysed, expressed in the form of ratios, amd results returned to
participants, showing the worst, the middle, and the best performer, without
actunlly naming the firus, Typical financial amd technical ratios for an
iron foundry may include.

/Technical




Technical Financial

Total men~-hrs/net good castings Pro.it/total capital cmployco
Ooke used/liquid iron Profit/fixed assets
Net good castings/total Profit/sales

metallics charged Sales/total capital employed

Net good castings/1iquid iron Labour cost/salcs

Material cost/sales
Overhcads/sales

(iii) Publishing a monthly trade and technical bulletin in the local
language for factory personnel.

(iv) Establishing a HQ building with library, seminar rooms, ctc,
(v) Arranging inter-plant study tours ard other training programmes,

(vi) Setting up an expcrt panel to give technical guidance to

members, appraising them of new techniques, solving production problems.

(vii) Establishing a 'matcrials bank' so that member arc not handicappe.
by temporary shortages,

(viii) Maintaining some trucks and other heavy cquipment which can be

Lired out to members for occasional use,

(ix) Operating weighing facilities.

(x) Setting up a sand grading plant for supply of graded sand to

nmecinbers,

(xi) Giving financial help in the form of loans to members and their
staffs,
(xii) 1Installing sand testing, chemical and physical testing cquipment.
(xdii) Providing positive marketing assistunce to members by regotiating

and accepting bulk orders, assisting in preparation of tenders, organising

narket surveys, etc,




<33, Some form of financial grant by state or central government to
strengthen the working of these associations, particulirly in the fields of
co-operative testing facilities, materials stocking, training and mrketing,

would be of great value,

234. It would be useful to form an All-India Small Foundries Association,
along the lines of the new body for small rerollers. While the local
associations have a key role in view of their intimaote knowledge of conditions

in their areas, a national institution could morc effectively undertake

activities of an inter-state nature and closer liaison with agencies at

the centre,
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VI, IMPLEMENTATION OF MODERNISATION

235. At one of the tradc associati n meetings addressed by the
metallurgical adviser, the chairman swmed up the discussion as follows:

"For modernizing us, the first thing which nceds modcrnisation is the

551 administration", There is no doubt that technology upgrading is

urgently needed but it has a good chance of failing unless the machinery

for implementation is properly devised. It is also clear that implementation
will be halting ard ineffective unless forces at the state and district
levels are fully mobilised,

236, Some problums of which SSIDO is well aware tut which await solution

are as follows:

237. T} i cations : Many Directorates of Industries as well as
SISIs do not yet seem to be aware of the programme which Government has in
mind; those who heard of it had only a vague conception and no conviction

regarding its usefullness. An active promotion cempaign is essential,

<38, The staff bottle-peck: In addition to a Directar Modernisation and
Deputy Director in Metallurgy (and the other four industries) as already
visualised at the center, a special Deputy Director (Metallurgy) is considerea
necessary for modernisation work at SISIs in each of the four or five

peocraphical areas from which foundries and re-rollers are tc be selected,

239, ILhe time copstraint: This "time-bound action programme" recomnended
by the Newalkar Committee in 1968, has yet to get off the ground. As

Mr. Newalkar remarked to the regional adviser: "My report on obsolescence
has itself become obsolete", There is now urgent need for activities to
proceed in the correct sequence and in pre-determined times, according to

a critical path network, First things must come first. It may, for instance,
be counter-productive to rush to enroll units for this programme (on payment
of Rs 500) when the facilities to be provided have not yet been cleared with

Government and the staff to implement it is not yet in position.

<40, The programme for modernisation of foundries and re-rollers could
proceed in three phases, namely, preparation, implementation, and follow-up,

The activities involved are described below,

/A. PREPARATION




A, PREPARATION PHASE

Finalisation of the agssistance package

241, The programme has rightly been conceived of as a 'package', but due
to delays and financial constraints there is danger that the package will get
fragmented, and its implementation will become more difficult amd less
effective, The inputs are inter-linked, and therefore, for instance, the
supply of new machinery without working funds, raw materials or technical
assistance may only aggravate the imbalances. Appendix 14 outlines the

inputs as proposed by SSIDO and which have now been the subject of discussions

between the agencies involved,

202, As Covernment has already accepted the programue.in principle, it
is considered essential that a minimum package of inputs be agreed to at the

earliest, before substantive work can proceed,

Setting up the organisation

2L3. As noted, the experienced staff neceded at the central ﬁirectorate

and state SISIS should be placed in position according to a pre-determined
schedule. In addition, Modernisation Promotion Cells would be needed at the
state Industries Directorates, To be effective, personnel should have the
requisite physical facilities, such as transport and of fice equipmert,

A suggested organisation pattern is shown in Fig. 12.

24dss There is a need tc give existing S5ISI officers periodic exposures

to: (i) practical operating problems bty enabling them to actually work again
at modern Indian foundries and re-rolling mills, (ii) new techniques in
foreign countries by sending a larger nunber abroad for specific studies on
fellowship programmeé, and (iii) problems of policy planning and co-ordination,
by rotating them with staff at SSIDO headquarters, This would also give

the central personnel an experience of the many dif ficulties at the statc

ard district levels.
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Promotion campaign
245, The agencies who will ultimately be responsibie for the scheme ard

the founders/rerollers to be modernised need to be fully briefed on its
remifications, This requires a well-designed information campaign including
(1) brochures and news releases, (ii) seminars of DI and SISI officers upto
the SIPO level, (iii) meetings with trade associations.

246, Unless there is a wider exchange of views and unless the difficulties
and ideas of people at the implementation level are heard and incorporated

in the plan, the scheme would run into numerous problems at a later date.

election o s for modernisation

247, After the benefits to be provided have been finally formulated and
widely promulgated, only then should the units be invited to register for
modernisation, As the 4,000 foundries and 800 re-rollers in the small
industry sector constitute more than half of the total number of units in
the five industries selected for modernisation, it may be assumed that, say,
€0 foundries and 20 rerollers are selected (out of the initial 300 units).

248. Cn proper and impartial selection will deperd, to a great extent,
the success or failure of this programme, The view was expressed that this
selection should not be left entirely to state Government agencies who may
be subject to outside pressures. The Modernisation Directorate, local SISI
ard representative trade associations could make the initial selections, to
be finalized by the state Director of Industries. If required, the UNIDO
regional adviser could be of assistance.

249. The criteria to be adopted for selection of foundries and rerollcrs
could include the following:

(1) The willingness and enthusiasm of the management to modernise,
their credit-worthiness, and the presence on their staff of technology-oriented
persons who could grasp new ideas and be capable of implementing them,

(11) The suitability of their product line to the upgrading of
technology on the one hand, and to the probable market, on the other.
A foundry which utilizes say half of its output in its own end-products,
or which has a working relationship with a large manufacturer, would be
appropriate,

/(iii)
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(ii1) Their performance, managerial and financial, over the last
say 5 years, In the initial scheme, a very new unit or one already
well-advanced may not be suitable for modernisation, as it could be expected
to have the capability to plan its own modernisation, ©On the other hand,
a very old or obsolete unit may not have much potential for improvement, General.y,
unless an iron fourdry operates its cupola at least once a week for four

hours or more, it may not be an appropriate choice,

(iv) Their existing facilities and output, It should be possible
to formulate a simple scheme for Entcrprise Evaluation, Preliminary selection
could then be made from questionnaires to be filled out together with the
initial application. For rolling mills, a rating formula of the type given
in the Report of the Technical Assessment Committee (1966) could be used,
For iron foundries evaluation, a preliminary scheme is suggested in
Table 21,

250, This tentative schedule needs further study and refinement.
Suitable cut-off levels could be determined, for instance, over 65 points:
good; 30=6L: fair and suitable for modernisation; under 30: poor.

/Table 21:




Table 21:

Melting:

Sand preparation:

Moulding:

gore-making:

Fettling:

ILayout and
materials handling:

Quality control:

- JOL -

Suggested amall foundry evaluation scheme

Points
Cupola size/design (24" & over) n
Mechanical charging 3

Blower HP (appropriate to size) 5
Pressure & tenperature instruments [ 20
Maller 3

Aerator 2

Power screen 2

Sand handling equipment 3 10
Pneumatic moulding machine L

Moulding machine, hond operated 3

Special moulding process (shell, etc.) 3

Pattern shop 3

Drying oven design 2 15

Core blower

AL

Core type

Drying oven design ) 10
Shot blasting

Swing grinders
Pedestal/portable grinders
Tumbler

NN W W

10

Over-head crane

Trolley line

Ao o

Roller conveyor 1C

Tensile, hardness test equipment
Sand testing/mould hardness testing
Chemical testing

Wedge test

Technical staff (one or more)
Record keeping

i~ O~ N W Wt

25

Total 100

/8.
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IDMPLEMENTATION PHASE
Inplant studies
251, In preparing studies on the needs of ecach selected unit, the

following aspects are considered pertinent:

(1) The project report should be in sufficient depth and cover
the whole spectrum of problems from selection of appropriate products,
layout, and new processes through to cost-benefit analyses of the recommen-
dations and action plan for implementation;

(1) The study is prepared by competent personnel with practical
experience of foundry/re-rolling technology, design amd operations;

(iii) Even if two or more agencies are inwlved in the study, one
'project co-ordinator' is made responsible for the planning of the entire
work of the 'task force', Preferably, this co-ordinator should be a
technologist ;

(iv) This task force should be responsible for (a) preparing the study.
(v) implementing its recommendations, and (c¢) also following=up periodically
to ensure that there is no sliding-back;

(v) All zspects of the work should be undertaken in close co-operatior
with the entrepreneur himself as well as in co-ordination with the central
Modernisation Directorate and local S5ISI,

<252, Assuming that 100 in-plant studies are tc be mode -- that is,

80 foundries (ferrous and non-ferrous) and <G .e-rollers -- this would need
five teams. The teams could be located in four repions amd each tcam could
complete about 20 studies in the course of onc year, that is, an average of

2} weeks per study. The initial studies may require a longer time, in order to
evolve the methodology, secure up-to-date quotations for eﬁuipnerrt, prepare
typical drawings, etc,

253, The thoroughness and usefullness of this ambitious exercise will
depend upon the competence of the task force, SSIDO does not have enough
men of the requisite experience while there are financial constraints in

engaging outside experts. A good team combination would be as follows:

/(1)
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(1) An Indian foundry/re-rolling consultart or retired plant
operator from within the region whose services could bc contracted for

a period of one year;

(i1) A planner/economist from the National Productivity Council

or other institution, and
(iii) A management/training specialist from the local SISI.

The composition of the team would of course vary depending upon circumstances.

5L Each study should cover as much of the scope of work amd answer
the kind of questions outlined below, as appropriate:

1) Analysis of existing operations
Historical background - past production data - present facilities

end layout - what are the specific bottlenecks in raising quality and output? -
what are the unit's inherent strengths and weaknesses?

2) Pattern of demand o roposed product -mj
Fiecld-survey of market trends, next year and five years later -
probable share of market - product specifications = marketing arrangements -
possibilities of supply link-up with large scale buyers - what are possibilitice
of diversification of products? What range of prices could the products

command?

3) Selection of technology and cquipment
Choice of new processes - their suitability for the product-mix

and prevailing costs - can the technical skills be developed to operate,

control and maintain the appropriate processes and practices?

L) Modification of plant
Revised materials flow - relocation of existing equipment ard
siting of new - Are an overhead crane, roller conveyor or trolley-line really
necessary or would they only displace labour without commensurate benefit s?
what provision should be made now for future expansion and diversification?

/5)
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5) Requirements of materjals and supplies
Quantities and specificatione needed - po:csible sources of sﬁpply
and probable prices - outline of materials management - what governmert

machinery must be set in motion now to ensure additional and reliable supplies?

6) Wilities and services
Requirements of water, power, lighting, compressed air - design
of utilities distribution systems,

7) Quality comtrol and record keeping
Testing and control equipment - suggested procedures and records

for analyses of rejections, stores consumption, etc, - quality ccntrol
organization and quality targets - production planning ana control.

8) Estimated capital cost of modernisation
Cost-benefit analysis for mejor equipment items - possible

sources - possibilities of self-manufacture - alternatives for further cost

reduction,

y) Personnel programme
What numbers and tynes of personnel will be needed and how will
they be trained? - redeployment of surplus labour - improvement of the working
environment - work simplification possibilities - incentive bonus plan =

total labour salaries and perquisites - productivity ge .ns,

10) mat e oduction cost and financial amna
Analysis of yiclds and rejections - per month amd per ton cost
of products - pussible sales receipts = deprccicetion and interest charges -
profitability ratios = payback and DCF - break-even analysis - margins for
different proaucts,

11) long-term development plan
What will be the probable growth pattern of the unit in the

context of market and other conditions next year, five years later?

12) lementation of modernisation scheme
Possible financing sources - CPM network - organization and
procedures for expediting equipment purchase, engineering, construction -
implementing the process techniques, record-keeping, quality control systems -

training of personnel.

/Implementation
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Implementation of recommendations

255. The actual implementation of the study proposuls for improved
equipment and techniques may take 3 to 12 months. During this period the
small units would need intensive help trom the study tecam, the local SISIs,

ard the modernisation directoratec,

256, Major activities during this period would include (a) securing the
required finance, (b) placing orders for eq:ipmert, (¢) modifying the layout
and installing new facilities, (d) arranging increased working capital,

(e) procurement of additional raw materials, (f) organizing personnel training,
(g) implementing the quality control and record-keeping procedures, ard

(h) securing increased orders for products,

P

FOLLOW=- HASE

C
.

257. Modernising the plant is only half the battle. The real struggle
will be in keeping the improved facilities operating at a high technological
level, year-in and year-out, even after the initial 5-year programme, The

following suggestions may be given consideration:

(i) A Five-Year Modernisation Plan be prepared for each sector
(e.g. Foundry/Rolling i“ills) as well as for each selectad tactory, 2iving
specific targets for production, productivity, quality, exports,

(i1) Fach year an Annual Flan bc prepared, setting cut in detail
the inputs and outputs expected, and how the tasks are to be accompliched.

(i1i) The modernised unit be required to make a quarterly report,
in an agreed format, stating (a) the monthly production, (b) labour employment
and productivity, (c) materials consumptions, (d) rejections and yield,
(o) specific bottlenecks for improved quality and production.

(iv) The Deputy Director (Metallurgy) at the local SISI make an
inspection visit to each unit say once every quarter to assist in specific

problems and check the performance.

/(v)
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(v) A seminar of all modernised units in a region be organized
every six months where they can exchange ideas and find common solutions to

prcblems,

(vi) The modernised units should, as an obligation, permit personnel
of other foundries/re-rollers to visit their plants, in order that the

benefits of modernisation get widely disseminated.

Possible schedule of activities

258, A tentative phasing and duration of activities for modernising
foundries/re-rollers is suggested in Fig., 13. Unless the time dimension is

kept in close control, the programme will lose impact and direction,

Implications of modernising

259, Until the plan is better defined, it is difficult to visualize its
costs and consequences, For the 100 foundry/re-roller units alone, leaving
a~ide the other four industries, the implications could be roughly as given
in Table 22.° For an outlay of about Rs 2 crores, the additional production

would be about Rs 15 crores/year, apart from increased employment and other

intangible benefits,

260. Apart from the time-bound nordemization activities discussed above
and even after the programme is over, the small units have much te do, in
order to miintiin a hipgh technolopical level themselves as well s help
other small wnits reach & conparthl standurd. Activities which could bu

undertaken on 4 continuing basis include the following:

(i) Participate activily in the activities of the local foundry

or rolling rdll association and help orpanize an 111-India foundry association.
(ii) Join pro, ramacs of locil NPCs, minagement associations and

other civic groups which may help, dircetly or indirectly, in the activities

of the factory.

/ (iii)
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(1ii) Becomc a member of the Indian Institute of Foundrymen,
study their publications and attend their toechnical mectings. Becoming
i part of the community of Indiwn foundry professionils would help
inprove the im.ge of the siall foundries and cive the lurge foundrivs

a better appreciation of their problems and potentiuls.

(iv) Arran;e for its technicians to poriodicilly visit other

small and large foundries.

(v) tniage outside consultants to prepare studies on lony=range
corporate planning, production control, nancicuent re-oryanization, value
analysis.

(vi) Send its personnel frequently for training courses. These
should cover not only tcchnicians but also supervisers :nd managers.

Not only have techniques of jood foreivnship to be tausht, but also new

attitudes for miking and Keeping the dignity of the worker as an individual,

(vii) Establish active dialospuc with a nmajor manufacturer, leading

tc a marketing tie-up £ r long-term component sub-c.ntracts,

(viii) Finally, the objuct of a small unit shculd be to expand

beyond its small size and join the ranks of mediwa and large factories,

/ Fig. 13
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Table 22: Costs & benefits of modernising selected foundry/re-rolling units

H
Foundries (80 units)

Rerollers (20 units)

Existing Modernisc |

Assume_average Existing Modernised
inve stment, per unit Rs 50,000 Rs 2,00,000
iIroduction, per unit 800 t/yr 1,500 t/yr
Inputs for modernisation costs
Inplant study personnel 12 person for
lyr
cost m‘?_s
’ ’
Credit for new facilities 1,20, 00,000
Yorking capital 4,00, 00,000
Total Rs §,22,40,000
_aw_materials necded per year
"iv iron/scrap 120,000 t
Coke 25,000 t
‘crollable scrap --
Training
Suncrvisors/mistry 80
Skille! workers 160
Fossible henefits
Aitlitional product, tons/yr 56,000 t
castiny's

i'ditional product, value/yr Ps 7.28 crores

?s 250,000 Rs
2,400 t/yr

7,00,000
4,800 t/r

3 person for
1yr

90, 00, 000

3,40,00, 000

Rs 4,30,60,000

100,000 1

2.

4,000t
rolled products

Rs 8,60 crores
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APPENDIL 1

" PFASONS MET IN INDIA

New Delhi
Ministry of Industftial Uevelopment

Development Comuissioner
(Small Scale Industries)

Small Industries. Service Institute,
Hyd erabad

National Small Industries Corporation
All India Steel Rerollers Association

National Productivity .Council

Faridabad

Super Electrical & Engg. Co.

J.K. Foundry

Agra

Small Industries Service Institute

Agra Iron Founders.Association

Mr.

Mr.
Mr.
m‘.
Mr.
Mr.
Mr.

m'.

Mr.
Mr.
Mr.

Mr.
Mr.

Mr.
Mr.
Mr.

Mr.
Mr.

Mr.

Mr.
Mr.

Mr.
Mr.
Mr.

Abid Hussain

K.L. Nanjappa
G. Haman

S. Raghaviah
T.N. Basu
M.K. Verma
K.M. Dargar

J.N. Bhakta

K.N. Sapru
P. Rajakrishnan
Sethna

Ved Wadhwa
Satwant Singh

G.t. Dalvi

P.R. Srinivasan
R.S5. Gupta

Mittal
Dalal

J.K. Batra

N.R. Lodh
P.D. Chadha

B.L. Singell

S.N. Kaushal
B.L. Singell

/ Kajeco




Kajeco Industries
India Iron Foundry
Satya Industrial Corp.
Diwan Chand 3.F. Jgin
Agra Steel Corp.

National Iron Foundry

Kanpur

Small Industries Service Institute

Directorate of Industries

Foundries & Engineering Works Association

Singh Plate Mill Private Ltd.
Singh Engineering Works
Cossul Foundries Pvt Ltd.
Vijay Metal Works

fr. P.G. Karmakar & Sons
Gupta Steel Industries

New Gupta Foundri§s

Frontier Engineering Corp.

Kanpur Steel & Ferro-alloys

Mr.

Mr.

Mr.
Mr.
Mr.

Mr.
Mr.

Mr.
Mr.
Mr.
Mr.

Mr.

Mr.

Mr.

P{r.

Mr.

Mr.
Mr.

Vijay K. Agarwal
M.t. Agarwal
HeSe Singell
S5.P. Jain
Poonamchand

Hanan

R.L. Biswas
S.C. Mukherjee
T.D. Srinivasan

A.K. Sharm

Kripal Singh
V.C. Kapur
S.P. Gupta
J.N. Bhargava
Pritam Singh
Kripal Singh
Inder S5ingh
Kapur

5. Gupta

5. Karmakar
Gupta

Gupta

K.L. Bnatia

C.A. Raman
S.le Mathur

/ Lucknow




Lucknow

Precision Tools & Castings P Ltd.

Encardio-rite flectronics P Ltd.

Lalcutta

Small Industries Service Institute

Iron & Steel Control

Directorate of indusiries R
Govt., of West Bengal

Federation of Associations of
Small Scale Industries

All-India Steel Ree-rollers Association

Steel Re-rolling Mills Association
of India

Steel Furnace Association of India

Foundry Researéh Station, National
Metallurgical Laboratory

M.N. Dastur & Co, Consulting Engineers

Bharat Foundry Pvt Ltd.

Bingalee Seelpi Pvt.Lid.
Katia Steel Rolling Mills
Ramakrishna Iron Foundry

N.G. Chakravarti & Co

Mr.

Mr.
Mr.

Mr.
Mr.
Mr.
Mr.
Mr.

m‘
Mr.

m.
m‘
Dr.

Mr.
Mr.

S.C. Agarwal

Deepak Gujral

S5.K. Ghosh
AN, Baner jee
vas

i{.M. Krishnan

AK. Garai
5. Chakravarti

Lohia
Rangilal
Dutta

B. Baner jee
B.L. Kanoria

A.C. Das Gupta
5. Baner jee

D. Srinivasan
Baner jee

M.N. Dastur
T.V.S. Ratnam
C.de Dave

S. Niyogi

A.K. Bhattacharya
A.k. Biswas

AKX, Mitra

S, Dhawan

N. Sinha

N.G. Chakravarti

/ Vulcan



- A -
Vulcan Engineering Works - Mr. Ghosh
"We are Four" . . . - Mr. Bhattacharya
Mr. Se.
Mascot Enterprise ‘ . - Mr. 4. Mitra
Cintrex Company - Mr. T. Bhattacharji
Non=ferrous Industry - Mr, A. Mucker jee
Bangalo
Small Industries Service Institute - Mr. G.N. Murthy
. Mr. S.P. 3inha
Directorate of Indust;ries - Mr, Zajar Saijuliah
All dysore Small Scale Industries - Mr. N.B. Manay
association ilr. G.#. Kota
Mr. Krishnamurti
Metro Malleable Manufacturers F Ltd. - Mr. H.H. Nassur
P.V.S, & Co , - Mr. hoogashanker
Annapurna Cooker Co | - Mr., V.5. Kashyap
Management Advisers Pvt Ltd - Mr. B.S.N. Bhushan
V.R. & Brothers - Mr, V.R. Girichandrappa
Agarwal Steel Rolling Mills - Mr. H.K. agarwal
Mysore Auto Service Pvt Ltd - Mr. 5. Nedungadu
Bangalore Engineering Industries - Mr. B.S. Nagaraj
Bangalore Ae-rolling Mill - Mr. teddy
Bharath Steel Re-rolling Mill - Mr, V.P. Gulve
Bhoruka Steel Ltd - Mr, S.N. Agarwal

/ Kolhapur




Kolhapur

SISI Extension Center

Kolhapur Ehgineering'Association

Menon & Menon Private Ltd
Uchagaonkar Industrieé

Jay Bhavani Iron Works

D.M. Fourdry

Hind Castings & Iron Works
Shri Dut Ehgine‘ér'ingi Corp.
Yeshwant Iron & Steel Works

Versatile Engineers

Pakco Engineering Pvt Ltd
Tembe Industries
Mahavir Metal Industries

M.S. Hudli & Sons

Miraj/Sangli

S.C.G. Malleable 'Caating Industries

Krishna Steel Industry

Kulkarni Engineering Associates Pvt Ltd.

Mr.
Mr.

Bhatt

N. Tendulkar
T.D. Bhure

Menon

Angadi

T.D. Kulkarni
S.G. Desai
P.N. Dalal

S. Desai

K. Samani

M.L. Navave
V.K. Kulkarni

Y.P. Powar
Hardikar
Jain

M. Hussain

C. Shah

Singh

Mrs., P.P. Kulkarni




Bombay

Small Industries Service Institute

Maharashtra Small Scale Industries
Development Corporation

National Diecasting Co.

Amin Patel & Co

La Prensa Pvt Ltd

Sarvodya Foundry & Engineers

Salvi Superstructure

Eskay Steel Rolling Mills
Aeron
Sai Industries

Bharatiya Foundries

Chandigarh

Directorate of Industries

Small Industries Service Institute
(Ludhiana) '

(G a

Directorate of Industries
Jay Industries

Jai Bharat Holling Mill
Ajanta Steel Rolling Mill

Surendra Steel Rolling Mill

Mr.

Mr.

Mmr.

Mr.
Mrl

Mr.

Mr.

Mr.

Diwakar
Ghanekar
Satyanarayan

G.B. Newalkar
S5.L. Tamhane

N.B. Amin
Patel
Bramavar
Shatilal Shah

R.te Salvi
A.k. Ghosh

BE.B. Tandon
Sharma

Khatri

Miss Bharati Ashar

Mr.

M,

Mr.

Hardial Singh
S5.5. Gill
R.5. Jolly

G.D. Duggal
Roy

J.S5. tanghawa
Ramji Dao

M.P. Gupta

Mangatrai
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a - aya
Small Industries Service Institute - Mr. Manmnohan Singh
Goverruzent Industrial Developument cum - Mr. H. Monga
Service Center (Engineering)
Quality Marking Center - Mr. G.5. Sindhu
Kisan Industry & Foundry Works - Mr. Igbal Singh

Moderm Machine Tools & Engineering Works - Mr, 5.5. Bawa

New India Foundry - Mr. Bakshish Singh

Bharat Jyoti Mechanicals - Mr. T.L. Thapar

Hindustan Castings - Mr. Manjeet Singh
Mr. Charanjit Singh Gill

Ram lal & Sons o - Mr. Ham lal

Jodh Singh Sembi & Sons - Mr. Jodh 3ingh

Sadhu Singh & Sons - Mr. Jagjit Singh

Bata

Siall Industries Service Institute - Mr. O.P. Nagpal

NML Foundry Station - Mr. Verm

Quality Marking Center - Mr. R.C. Jain

Indian Machine Tools - Mr. Subhas Sekri

Deluxe Kuthali Works - Mr. Darshan Lal
Mr. Sat Pal

Hero Engineering Works - Mr. Saruul 5ingh

Batala Engineering Works - Mr. T.5. Dhingra

Sharda Foundry & Engineering Works - Mr. R. Sekhri

Atlas Engineering Industries - Mr, W.C. Kawatra

Batala Factories Association - Mr. J.C. Shukla

/ Amritsar
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Government Development Center

Bombay Foundry & Machines

Auto Piston Pvt Ltd

Juitunder

JMP Manufacturing Co .

Pensa Industrics (Rolline ill)
3ant Brass Mctal Works

Victor Tnols

Scthi Industrics

Leater Enrincorine Work'

A
I g

Ajmer Singh
Amrik Singh

Sadhu Singh

adan Gopal
Nansilah

3.R. Thakur
Tilar Rai
Parind:r 5inrh
D.D., ueheal
Vee Chouhury
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APPENVIA 11

SkaLL SCALL !ETALS FLal1S VISITED

Name of unit
i1ron Foundries
1. J.h. Foundry, Faridabad

2. Cossul Foundries kvt Ltd, Kanpur

3. New Gupta Foundries, hanpur

L. Bharat Foundry Pvt Ltd, Calcutta

5. Pengalee Seelpi Pvt Ltd, Calcutta

6. Ramakrishna Tron Foundry, Howrah

7. Metro talleable Mfrs Pvt Ltd,
Bangalore

8, P.V.5. & Co, Rangalore

9. V.it. & Bros, Bangalore

10. Menon & Menon Pvt Ltd, Kolhapur

11, Uchagaonkar Ircnworks, holhupur
12, Jay Bhavani Ironworks, Kolhapur
13. D... Foundry, nolhapur

14. Hind Castings & Iron Works,
Ko lhapur

15. Shri Dut lng. Corp., kolhapur

16, Yeshwant Iran & Steel Works,
nol hapur

Line of manufacturc

Light iron castings for direct sale.
Captive foundr, producing iron
castings for agricultural lupleuents
and machiinery.

Iron castirngs.

Iron castings for railway braxe
components,

Iron castings for parer and
Jjute machinery.,

Iron castings for steel will spares,
machlnery components

Wide ran. e of non-ferrous castiigs,

Iron cast frames for sewing wmachinew.
Iron castings and grinding nedia
Alloy and high duty CI castings for
tractors and automobile ancillaries
(mediwn scale unit)

ircn castings on jobbinyg basic,

Iron castings on jobbing basis.

Iron castings on jobbing basis.,
heavy and light iron castingu
Centrifugally cast liners and

sand cast pistons

llechanite castings

/ 17,




17.

18.

19,

20,
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£,

30

36.

370

Ay

Name of unit
Pakco Engineering Pvt Ltd, holhapur

1.C.G. tialleable Casting Industries,
liraj

hulkarni Ingineering Assoclates
Pvt Ltd, Sangli

Salvi Superstructure, Boubay
Fharatiya Foundries, Bombay
Kajeco lndustries, aAgra
India Iron Foundry, Agra

Satya Industrial Gorp, Agra

Diwar Chand 5.F. Jain, arra
lational lron Foundry, aApra
nisan Industry & Foundry . ori.:,
Ludhiana

Modern wachine Tuols and Engincering
Viorks, Ludhiana

“ew India Foundry, Ludaisna

Pharat Jyoti ilechanicule, Ludhiann

t industan castings, Ludhiana
itam Lal & Sons, Ludhiana

Jodh Singn Sembi & Sons, (roraya
Sadu Singh & Sons, Goraya

Joil.P. Manufacturing Co, Jullunder

Victor Tools, Jullunder

Sethi Industriee, Jullunder

Line of manufacture

lron castings on Jjobbing basis

tialleable iron pipe fittings and
other castings

Iron castings on jobbing busis

Cl and .ialleable castings .
CL castings for flushing systecs, .
CI pipes # fittings, man-hole cover

Ul welghts, punp parts

Ci railway castinys, man-hole
covers, pipes

Iron castiirs or Jobbing basic

lron castings for own products
and on jobbing buasic

Leavwy CI castings on jobbing basic

Leavy UL castinge on jobbing bisic

heavy Cl castings on Jjobbing

CI castings for grinding o
hosiery nachines

Feavy CL cuctings on Jobhing busiv .
Ci castinygs for sewlng .achines
CI custings for chaff cutlers .

Cl enstings for chaff cutlers

Malleable iron castings for
automobile spare parts

CI castings for hand tools

Malleable iron castings for
industrial chains

/ 38.




Name of unit
38. Indian Machine Tools, Batala
39. Deluxe Kuthali Works, Batala
Hero Engineering Works, Batala
Batala Engineering Works, Batala
Sharda Foundry & Engineering
Works, Batala

43, Bombay Foundry & Machines,

Anritsar

Non-Ferrous Foundries

1. Wlcan Engg. Works, Calcutta

4. Mascot Enterprises, Calcutta

3. Super Electrical & mgg.
Faridabad

4. Non=ferrous Industries, Calcutt:
5. annapurna Cooker Co, Bangalore
6. Mysore Auto Service, Bangalorc

7. Bangalore ngineering Industries,
bangalore

Mysore Foundries
8. amin Patel & Co, Bombay

9. National Die Casting Co, Bombay

10. Sant Brass Metal Works, Jullunder

ine of manufacture

CI castings for own michine tools
CI castings on jobbing basis
Chilled CI rolls and machine tool part .-

CI castings for machine tools and
Jobbing orders (large scale unit)

Heavy CI castings for own machinc too]

CI castings for printing presses

omill non=ferrous castings for
electrical, architectural and
mechanical applications

Pressure die and sand mould castings

Pressure die castings for scooters
and autos

Copper based alloys
dide range of 1 on-ferrous castings
Die casting of zinc alloys

Shell=moulded castings of CI and
non=ferrous

CI castings on jobbing basis
Aluminium castings by sand moulding

alloy alundnium castings by gravity
and pressure die casting

Brass castings for valve and pipe
fittings

/ 11.
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D.

Name of unit

11. Leader Engineering Works, Jullunder

12. Auto Piston Pvt Ltd, Amritsar

Stee rie
1. Frontier Ingineering Corp, Kanpur

2. Kanpur Steel & Ferro-alloys,
Lucknow

3. Precision tools & castings Pvt Ltd,
Lucknow

4. N.G. Chakravarti & Co, Howrah

5. Tembe Industries, Kolhapur

6. Sarvodya Foundry and fngineers,
Bombay

1. Agarwal Brothers Stecl rolling
1ills, Bangalore

2. Bangulore Re-rolling Mill, Bangalore

3. Bharath Steel Re-rolling Mill,
Bangalore

L. Krishna Steel Industry, Miraj
5. Eskay Steel Rolling Mills, Bombay
6. hgra bteel Corp, Agra

7. Jay Industries, M. Gobindgarh

g. Jai Bharat t0lling Mills,
Y. Gobindgarh

Line of wanufacture

Brass castings for valves & pipe
fittings (large scale unit)

Aluminium alloy castings for ‘auto

pistons and iron castings for
piston rings (medium scale unit)

Steel castings by thermit process
and leaf springs

Alloy steel castings and ingots by
induction furnace amd indirect
arc furnace

Stainless steel castings

Alloy steel and alloy iron castings

45 steel, manganacese steel and
alloy steel castings

Alloy steel and cast iron castings

Bars from scrap

Kars from billets

Bars, flats, angles from billets
and scrap

Rars from scrap
Bars fron scrap
Bars from scrap
Bars from scrap

Bars, joists, flats, hexagonals
from billets




9.

10.

11.

12,

13.

14,

Name of unit

ajanta Steel Rolling idills,
M. Gobindgarh

Surendra Steel rolling Mills,
M. Gobindgarh

Pensla lndustries (Rolling Mills),
Jullunder

Gupta Steel Industries, Kanpur

Singh Plate Mill Pvt Ltd, Kanpur

Katia Steel Rolling Mills,
Calcutta

15. We are Four, Calcutta
ke Utliers
1. Vijay Metal Works, kanpur

P.G. Karmarkar & Sons, Kanpur
Fncardio-rite Electronics Pvt Ltd,
Lucknow

Cintrex Company, Calcutta

Bhovuka Steel Ltd, Bangalore

Versatile Engineers, solhapur

Maharir Metil Industries,
Kothapur

Sai lndustries, Bombay

Line of manufacture

Hods from light scrap
Bars, Jjoists and niscellanecus
sections from billets and scrap

Bars from scrap

Bars rolled fron scrap

Steel bars and 1ipght sections, rolled
from billets

Galvanised precision bars, gate
rounds and drop bars frou billets

Cold rolling of box strapping

Aluminiwm utensils

Weighing sciles ard balances
Multi-channel recorders and other
electronic measuring devices for
medical and research purposes

Powder metallu gy bushes & co. ponents

Steel ingots by electric arc furnace
(not small scale unit)

Foundry sand testing equipment
manufacture, telescopes and plana-
tarium equipment

Rolling of alunminium and utensil
making

Extrusion of non-ferrous tubes
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Apri
7/ Calcutta
10 - 11 liew DJelhi
12 - 13 hanpur
14 Lucknow
15 - 19 Calcutta
20 - 25 Bangalore
<6 = 30 Kolhapur
Moy 1973
1 Sangli/Miraj
2= 0 Bombay
7 Mew pelhi
8 VS !
9 Chandiparh/Gebinggarn
10 Ludhiana
11 Jullunder
12 Bitala
13 anritsar
14 - 13 New belhi
19 - 22 Calcutta




APPEINDIY. TV

FOUNDRY MOLF™ TSAT TN QUISTINM IRE

freneral
1. Marmc & Address of the Unit: Messrs. YSOPR FOULDRIYS

7th Block, Jayanarar Vest,
Baneralore-560011

2. Products:

(i) Types Machine Tools, Pump, Flectric
Motor and Ceneral Cestines,

(ii) Maximum per picce weirht  One ton per picce weirht.
(iii) Mininur weicht/picce: 250 yms, pcr picce weight,

3. "roduction:

(i) CQuantity produced/month 70 tons.

(ii) /verapc sales value Rs. 1,25,000/mo (avg. Rs 1.75/kr)
(iii) Yo. of shifts/month Nne shift

4, Yield (percentare of good 65% to 707 yoo' castings
castings to metal melted) (10-1?7% casting rejection for HNT

orders, normal 5-8 )

5. Total Yo. of employecs

(i) on company's roll 90 Fmplove¢s (incl. clerical,
watch-keeping etc.)

(ii) Contractor's labour -

6. MNo. of technically qualified Tkree
Supervisory stoff

7. Nature of company structirre Partnership
8. Marketing channel & difficultics 'orkiny as sub-contractors to

if any in selliny products. industries such as test & Tompany,
H.M.T., Kirloskar.

/Plant & Fquipment




"lant & Fquipment

1.

3.

10.

11.

Sand conditioning equipment/
“resent practice of sand
propertics.

Moulding equiprent/present
moulding practice.

Core making equipment/and
present practice.

Melting equipment with
capacities/present practicc.

Dressing and fettline
equipment/present practicc.

Material handlin¢ cquiprent/
present practice.

Testing couipment:
(i)

For routine in-process
shop control tests.

(ii) Tests on quality of
finishe ' cagtinps

Instrumentation

Present quality control
reasures.

Whether proluct conforms to
available stanards,

Pecord Yeeping

(o8]

Pan Potatine type sand !l'ixer,
Mechanical Siever.

Facing sands are prepared and
distrituted to moulders.

a) Two pncunatic mouldings
machines onc pinlift and
one turnover type

b) liachine mouldine and t.and
mouldine, vrecn sand, dry
sand, an! loor. mouldine
riethods.

Core sand mixer,

0il sand cores, CO,Cores.

2

Cupola mclting

36" dia Cupola 3 to 3% ton per hour.
24" dia Cupola (¢ ing removed)

and rcplaced by 36" Cupola.

Tumbline barrcl, grinders
Yettline is mostly sul.-contracted.

3 ton capacity overheal crancs,
Trolly lines provided for Trolleys.

Chemical an' Thysical tests
reportine received from
C.‘{QT.IO aﬂd ‘5.}"(0': .

Nil.

outine visual inspection of castings.
Confirms 1.S.S. 14 to 20.

Cupola Mclt reports | _
“roduction reports | maintained

/12,
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12. Total investment in machine About "s. 1,75,000/-
and equipment. (6-8 yrs. apo, today, 507 higher)
13. Special protlems, if any, Matcrial iiandline problens arc therc,
renorted by the manapement. Irrerular supplies of raw raterials

which forccs the nanagement to rain-
tain hcavy stocks of pig iron and

coke,
14, Opinion of the Manarcnient:

(i) On the nced of roderni- "Manarerent training conrscs would
sation of manapcrent; belp a lot?”.

(ii) On thc need of ro'erni- "Mhere is o necd to rodernise
sation of production raterial handling an’ fettline
equipment, tools and equiprent, and also to add two
auxillarics; norc moulding machines and to

st up a testine laboratory”.

(iii) Any expansion plans There is a proposal to manufacterc
Plack Heart Mallea'le Castings.

15, Remarks Modernisation i1l help to rmanufacture
antorotive and other intricatc castincs,
Finance is required with a nominal
interest and on long tert basis.,




APPENDLX _y
DESCRIPTION OF IRON FOUNDRIES VISITED

J b O idaba

This cast iron foundry was set up a year ago by a4 young
"technocrat™, The initial investment was Hs 1.2 lakhs, wholly financed
by a bank at intercst riate of 12 per cent per annum. The plant has
already recached 2 turnover rate of rs 4 lakhs per year ard is expected

to increasc to ds 5 lakhs next ycar.

The facilities are aminimal - a single shed, no crane,
one 24" cupola (1,5 tons/hour capacity) and hand moulding., Cupola
is operated once in a week to give 10-13 tons of iron. Castings
upto 1 ton weight have becn attempted. Hejections were reported to
be arcund 6 per cent and cokestiron ratio as 1l:4. The pleant cuaployed

2l persons.

The cost of raw materials, delivered at works, was its 475/ton
for foundry iron, is 210/ton for by-product coke (open markcet cost
Hs L25/ton), Castings were sold at Hs 1 = 1.50 per kg.

The tcchnocrat was confident, hard-working ind progressive,
Plant facilities were rapidly being nuginented - CO2 process was being
used, 2 new compressor purchased and an overhoad cranc plinned.  he
fclt that the plant was now teoo sall for him - he would like to sell it
and build a larger unit if finance were available,

QQ §§Ql FQEEI:‘@S Pvt m; Km
This is a private limited company producing castings for

agricultural implements to be used in their own products. The unit
has two cupvlas - 24" and 30" inside diameter. The latter one is not
connected to the blower, In the sand preparation section, they had
pan-rcller type sand mixer but it was not in use. All processes of
moulding, core making, fettling, ctc. are carried out manually. They
produce 12 tons of castings (C.I.) per month, About 20 to 30 labourers

are on contract basis,
/ The total
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The total investment in machinery and equipment in the foundry
has been reportud to be R8s 50,000, There is no technically qualified
person employed. The special problems were reported to be procurenent
of pig iron amd cokc. as the unit has employed lubourers on contract
basis and is producing castings for their own usc, it is not rually -

intcerested in nodermization.

New G fes . Ke

This small scale foundry unit has 30" diarcter cupcla producing
C.I. castings on job urder basis. The furnace melts 1.25 tons/hour,
and 12 tons of wctals is cast cnce 2 weck., The monthly production is
roported to be about 30 tons. The unit employs 30 men,

ara ,alcutta

This private limi£ud company prodﬁces C.I. castings for
Saxby & Farmer and other large-scale units. They also manufacturc
alloy cast iron. The maximun piecc weight is 1.5 tons. The unit
produces about 200 tons of cistings p.ide on single shift basis, their
maximun production having reached 350 tens. The average sales price
is Rs 1,800/ton. The yield has been 65 to 70 per cent. The foundry
cmploys 45 persons as regular cuployces ard another 65 on contract
labour. They hive two technically qualificd porsons a1t the supervisory

level.

Sand preparation is normally dene by hand. No equipnent is
available in that section. Two coal-fired ovens arc utilised for
drying moulds and cores. The unit has two cupolas - one 36" dia.

(2.75 tons/hr) and thc other 34" dia (2 tons/hr). There is no equipiaent
in the fettling section, except double-ended pedestal grinder. The

only equipment for material handling is a chain pulley block. The unit
is equipped with transversc testing equipment and a small chemicil
laboratory for testing of casting and metal composition. The tensile
testing is normally done by SISI Calcutta, The unit is in a pusition

to produce casting as per ISI specification, and has been miking

grade 20, 25 and 30 cast iron.
/ The total
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The total investnent in equipinent is reported to be Rs 1 lakh.
This wnit has desired to mudernize their plant by procuring a genarator
(25 kVA), skip for cupola charging, directly-coupled .otor with blower,
one¢ sand riill, sand testing cquipuent, dry stove with temperature recorder,
pnewxtic chisels, shot blasting cquipment, pin-1lift type and turncver-type
aoulding mAchinces, small analytical laboratory and some material haundling

cquipment (likc double-decker trolleys, etc.)

The main difficulty reportea by the party was in the procurcicnt

of pig iron, hard coke, ferro-silicon and f crro-mangincsc.

Bapgalev Silpi (P) Ltd, Calcuttn

This is a private limited company preducing mainly paper and
jute mill plants and gencral C.I. casting on job order basis. The maximun
picce welight is about 3.5 tons, monthly producticon 40 tons, and averape
salc value Rs 1,200 per ton. The unit reportad no dearth of orders for
C.I. casting. The unit amploys 38 people on regular basis. oSkilled
workers earn Hs 8 per day while the others s 3. They have no techinically

qualificd persons in the supervisery or manigeriil lovel.

There is ne equipuent for sane preparation, meulding or core
_makKing. The unit hes two cupolis of 42" and 30" inside diauctoer, giving
3.25 tons and 2.50 tons per hour respectively. Excopiing one double-ended
pedestal grinder, there is no equipment in thefettling scetion. No tusting

facilities or instrumcntation are available. Record keeping is pror.

The total investment in machinery and equipient has becn reported
te be s 50,000. Their iuin difficulties appear to be shortage of working
capital and procurunent of coke and pig iron in time. Pilferage during
transit is roported to be a major problem. The wanagement feels the need

of modernization.

/ Rarkrishna




Hamkrishna Iron Foundry, tHowrah

This is a partnership concern taken over in 1959 from an
old factory sterted in 1901. It pr.ducus C.l. castings on job order
and some special casting for General Electric co, ilindusthion oteel, cte,
on specific crders. Siall exports huwve been nide,  The foundry hos o
sall machinc shop. The maximwn pivce welght cast is reported to bo
3.5 tuns. [be monthly production is uround 150 tons with average siles
value of Rs 1.75 per kg. ‘ihe unit norinally runs on sinple shift. The
yield has been reported it 70 per cent. They hive 60 perscns on replar
roll and 18 on contract labour. 7The skilled worker gets s 8 to 10 per
day whereas unskilled labour is 1o per .wwonth. There is no technicrlly

qualified perscn. The unit finds no difficulty in obtoining rders.

In the sand preparation sccetion thoere is only a pan roller.
The unit has six hand moulaing machines (-self wade) but none of then
are in operation at present. 0il and dry sand c’wrcs are mude by hind.,
There arc twe cupclas - one 42" inside dia, g¢iving abcut 3.5 tons/hour
and the other 30" giving < tons/hour.  They have twe coal-fired core 1nd
mould drying ovens., In the fettling scction, cxcept £ r o1 flexible
shaft grinder, there is no cquipment. The unit hes v mone ra1l of
6-ton crpacity and no other miterial hundling equipment.  They opertin
the cupcla two to throe tiles in 2 week.  The quility contrel is vieunld.

The record keeping has been found to be at o oadnimu. lewvel,

The total investuent in aachinery and equipaoent hoas been
reported as Hs 1,630,000 of which s 70,000 is for the foundry. (he
unit needs to renovate the foundry shed and also desires Lo goe for a
10-ton overhead crane, etc. Thelr miin current difficultics arc in

procurc.ent of pig iron and coke.

Inis foundry has one 18" cupola melting about 1.75 tons/hour.,
They produce sewing machine frames una stands for 'oHa and miscellincous
C.l. castinps on job ordurs. The maximum weight of casting made by the

unit was 130 kg. The eapacity of the foundry is sbcut 30 tons of castings

/ per month
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per month, but =t present only 10 to 1< tons iare preduced because of
the shortage of raw material, The average salc price viaries fron
1.28 to s 2 per kg, The yicld is reported to be 60 per cent, The

foundry cuploys 25 persons and has me D.E. Mechanical in the staff.,

some sand conditioning ind fettling facilities arce obtiined
from a sister concern located adjacent to the foundry., This concern has
got pedestal grinders and floxible shaft grinder for cleaning the castings.
The inspection of castings for supply tc UShn is carricd out by the
U'SHi inspector,

—y

The total investuent on achinery and equipment in the foundry
is reported to be s 60,000, wvifficulty in procuring hard coke nd
pig iren 1s reportued to be standing in the w‘"xy of higher utilisaticn
of the installed capacity. The foundry is likcly to be extended by

installing ancther cupola which is under ercction,

V.ii & Brothers, Bangolore

The unit was stirted in 1949 and installed a main frequency
coreless induction furnace of 500 kg capicity in 1963, This was put
into operition after the reccssion in 1965, The furniace, purch:sed
through NSIC, cost 2s 485,000, They also have a 27" and a 37" cupola

The unit produces cast iron grinding medium for corent
fictorice, heat resisting and hich silicon iron castings (0.5 - 1.8 tons
per piece). The unit ulso makes stcel ingots in its induction furnace.

The total present production is about 60-70 tons per month, though it can
go upto 100-120 tons per month. It employs 150 persons.

In the sand conditioning section, the unit has two sind mullers,
one power riddle and vibritors. iiost of the cores are nade by CO2 process.
Pedestal grinders, flexible shafu grinders ind tumbling barrels arc in usc
in the fettling sectiun and therc is one 3-ton overhesd crane for materinl
movement. [he unit has 2 brinnel haminess testing machine and proposes to
buy a physical and chemical testing laboritory in course of time., Investment

in machinery and equipment is nbout Rs 5 lakhs,

/ The unit |
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The unit desires to expand by adding proper sand conditicning
equipaent, 2nneiling furnace and shot blasting equipment in order to
take up regular steel cisting jobs. They 1lsc want to g for 1 cuarbon/
sulphur determinator in the laboratory. The amogoenment has 3 progressive
line of thinking about its expansion and aoderniznition progrumie,

re Found Bungailure

This foundry undert.kcs job orders and special supplice to

Hindustan Machine Tools, 3u3T & Co, kirloskar and other large firus.

The unit has two cupolas - 36" dia. giving ibout 3 tons/hour wnd another
24" dia, 1s 1 stand-by. C.I1. castings of all virietiecs are produced,

the meximwn picce weight being 250 grams. The unit produces 2bout 70 tons
castings per nionth on single shift basis. The averaye sales vialue is
sbout s 1.25/kg. The yield is reported tc be 65-70 per cent.  The factory
employs 90 persons and there are 3 technically qualified persons nwong the
staff. fThis is a partnership concern and te sorie extent serves s an

ancilliary unit to a number of large scale units,

In the sand conditioning scetion, they have 2 pan-roller tyne
sand mixer and 2 mechanical sieve, The facing sand are prepared ind
distributed t© woulders. For moulding, there are two michines - one
pin-1ift and other turnover type. They follow michine and woulding in
green and dry sand.  The unit has ¢ eore sand rdxture, Cil sand cores
and &102 certs are practised.  In the fettling section, there is 2
tuwbling barrel ard few grinders. [he fettling is mostly sub=contracted,
Overhead crane (3-ton) und trolly lines have been provided for cuse of
material hondling.  Most of the chemictil and physicil tests are poL dond

from C.4.T.I. and h.ooTe most custings conform to 155 14 to <0 gride.

The total investwent in nachinery and equipment his been reported
to be Rs 175,000, as speci:l problews the manigerment mentioned irrcgular
supply of raw usiaterials which forces the nanagenent to wiintain heavy

stock of pif iron and coke.

/ The
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The mansgenent is enlipghtened and sccks aodernization of
machines, and setting up a testing labeorstery. They folt that modern-
jzation will help thein to manuficture “utonmotive ang other intricite

castings competitively.

Bangalore Engincering Industries, Bangalore

This is a sm1ll scale foundry unit producing ferrous g
non=ferrous castings by shell wculding methods,  The unit h:s an fluperted
shell moulding machine, a core shooter, clectric cure oven, and a shell
fixing device, all from West Germeny. The compressor is of indifenous
nade, The maximun part piece of custing has been reperted to be 300 kg,

the minimum being 0,025 k.

The unit his a skelnir oil-fired, rever britory 200 kg capicity
furnice. about 13 of cast iren is uelted per day in © heats, Theugh
the capacity of the unit is about 30 tons per month, the present lovel
of production is 20 tons only. Cistings are sold it an average rate of
Rs 4 per kg. The foundry runs on sinple shift and cmploys 10 regular Wworker:

besides engineers.  The yicld is sbout 70 per cent.

4ll castings are produced on jub order basis. At the siient
they have ne testing equipment nnd nost of the inspecticn is visucl,
The castings conform to the standirds prescribed by the usces.  They
have sand mixer sclf-fabricated naterizal hangling cquiprment, and
machine shop with lathe, drilling and frinding machines, This 1s &
pairtnership concern and the investuent in machinery na equipument is

“bout Rs 1.12 lakhs.
The management his ambitious cxpansion plans of undertaking
investuent and die casting processing. They have also a plan for

induction furnace for stecl ciastings.

/ Menon




M()ﬂ & Menon Pvt Lm, K()l!};_;p\m

This is 2 lirge scile unit producing graded C.l. castings,
nostly grade 25. They supply tu @ nukber of 1lirgc scele units like
sscort and Kirloskar, and al so produce their own oil engines.  [he unit
his a 1l-ton capacity oil-fired rotary furnace, and t ikes about 9-10 casts
per day. The unit produccs sbeut 420 tons/month, with sales vilue of y
ts 300,000, They run two shifts per day. The yield wes reported to be
from 60 to 70 per cent. The factory employs 70 persons on thelr regular
roll and has 5 technically qualified persons.

The unit has two sind mullers, onc power sicve, four jolt-squecze
pin-1ift type moulding wichines. Cores are made by CO, process. They hav
shot blasting equipment, pneunatic chippers, tumbling birrcls, swing=franc
grinders, double-ended pedest.] grinders, flexible shaft grinder, ond
overhend crane of 2-ton capacity. They have o sand testing Inbertory.

The firm is in a positiun to produce cast iron s per 185 and customers
specifications. The total investment of the unit in michinery nind

equipisent is sbout Rs 17 lukhs, of which s ¢ likhs ie in the foundry.

The w.nagement is very enlightencd. They premesce to o for
another one=ton cil-fired rotary furnice and electric induction furnuce,
sand conditioning plant, worc mouldiny machines and other suppourting

machines, with 1 view to enhance their production.

Uchagaonkar Iron Wopks, Rolhapur , ; .
This is a4 anill scale pirtnership concern producing C.I. castings )
on job orders. The unit hus a 30" inside din. cupoln giving about 2,25 tons
per hour. about 70 tens of C.I. castings ar. produced per month, the
maximum piece weight being bout § ton. The unit's average sales of
castings per month is abont #s ¢7,000. They run on single shift basis
and yiecld is about 65 per cent. It employs 26 repular workers and has
experienced persons at the supcrvisory and managenent level.  No marketing

difficulty has been reported by the concern.

/ They
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They hive a sind ruller for proparation of woulding sinds.
Cores arc mide of ©il sand., wst of the moulding, core-mawsing ind
melting operations are done sanually.  For cleaning castings, the unit
has pedest:l ind flexible sh.fl grinders and tunbling barrcls. For
charging the cupola they hive o scn;.i-&ut, matic skip to the cherping
platform, No testing ficilitics are available. There is no qualivy

control except norial visual insnection.

fhe total investuent in machinery and equiprent hes been
reported to be ds 50,000,  The procurc..nt of raw mitericls such s

pig iron, scrap, ind hard coke have sonetine s caused difficulties,

Ji

This is smill scilc pwtnership concern producing oil engine
parts and misccllancous type Of C.I. cistirgs on job orders. The unit
his 2 28" cupcla, giving about 2 tons per hour.  The unit 2t present
produces about 20 tons of pood castings perr menth, with in average siles
vilue of Bs 30,000, The unit runs on single shift bisis and wiploys
16 people on regular roll ind 10 contract labourees., The yiceld has been
reported to be from 52 te 55 per cent. Une of the partncrs is & diplonn
h:lder, but there is ne othor technieally que lificd pers n at the
winagenent level. They have an experienced foremin supervising the

day-to=day work of the foundry.

For sand preparition, tnoy have o sand muller, and for sind
testing a permeability umeter and compression testing machine, Moulding
and core aiking are done wanually. In the cleaning scction, they huve
2 pedestnil grinder and tumbling barrcl. A small chain pulley block of
2-tun capacity was the only meterizl handling equipuent in the foundry.
They undertuke wedge tests for the molten metal., Normally the unit
produccs castings as pur ISS grade 14 to 18.

The total investiment in mecninery and equipment is reported
to be abcut ks 23,900. The menigement plans to hive a 15-ton ovverhead
erane, 2 centrifugil castings machine wnd a mechanical charging systenm

for the cupula.

/ D.M. Foundries
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DQI‘IL. Fog!d!;%‘s 2 l\glhap‘lr

This partnershiv concern produces castings on job orders.
They have supplied C.I. castings t. Coouper inpines and Shri Ram
Refrigeration Industries, Hyderabad., The unit his a 24" din, cupuls,
giving about 1.5 tens mctal per hour. The unit employs 1< workers on
2 regul.r bisis and produces 1bout <5 tons of good castings por month
though the installed capacity is 2bout 50 tons. Due t o shortap. of
working capital, the man.gauant wis not in 2 position to increase

production though it has no dearth of orders.

There is no technically qualificd purson on the minagenent.
Preparation of sands, moulds and cores ire 41l made minully. For
cleaning of castings they have double-ended pedestal grinder and
portable hand grinders. The unit practises 'woedge tests! for control
of chilliny in the metal,  They have also o hardnoess tester. the total
investuent on machinery and equinuent has been reported to be s 20,000
approximately. The coke metal ratio was reported to be 1 : 10 =nd yield
75 per cent,

H agti & lron Wo kolha

This is s smill scale pirtnership concern producing lipght nd
heavy C.I. castings n job orders. The unit has @ 30" cupc1a which is

run on 2lternate days and pruduces about’ 200 ton eastings per month,

valued about Hs 150,000, The foundry runs on single shift and employs .
28 persons on regular roll and 10 contract labour. The yield is reported .
to be 72-75 per cent. The unit employs two technically qualified persons .

at the superviscry level.

The foundry has sand rmullers, hand noulding machine, core sand
mixing muller, twbling birrel, pedestal grinders, cte. They have
twe 3-ton cranes for material handling. The factory is cquipped with
a chemical t esting laboratury nnd hardness tester. They have becn

making successfully the C.I. cistings upto grade 7.

/ Shri Dut




This is a small scale purtnership which produces sand cast
liners and pistons and centrifugal cast liners to be used as original
components by the larpe scilo :mnuf“,;.cturingz cencerns,  The foundry is
equipped with a 24" diz, cupols melting 13 tons per hour. It has
threc scts of self-fabricited centrifugul casting nichines independently
run with three perminent moulds cach. The unit produces monthly 40 tons
of good castings from 60 tons of molten metil, The siles velue of the
castings is about Hs 100,000, The unit runs on a4 singlc shift basis,
ciploying 24 persons.  The yicld is reperted to be from 72 to 80 rer cent.

Thuy have two qualified engincers on the managenent,

One sund udxing muller, onc nculding michine (not in use) and
tuibling barrels are found in the different sccetions of the foundry.
Wedge and hardness tests, together with rigid inspection are carriod
out on the liners ind the pistouns which g as originil components in
the engines produced by Ruston 4 Co, Most of the castings conform to
grade 17.

Tctal investment in wuchinery and equipuent in this foundry
is about s 8C,000. The manigement was found to be quality conscious
and was making cfforts to maintain the quality of castings at a hiph

level.

Yashwant lron & Stecl Works Ltd, holhapur

This is 2 small secule public limited compiny producing mnechinite
castings undcr licence from Cooper. They have two 28" dia. cupclis cach
producing about 2 tons/hour. Castings ire madc twice o week, and the
foundry produces 70 tons of castings per month, which sell at ®s 2 t 3
per Ky Yield is about 55 per cent. The company eupleys 135 peeple,
of which 90 work in the foundry. Threc qualificd engineocrs, two of them

metallurgists, are among the stiff. Their order books are full.

/ The unit




The unit has sand mullers, power sieves, twe hand moulding
machine, pneumatic rammers, etc. The cores arc made manually with silica
sand and symthetic bond, For fettiling, they have pnewniztic chirpers,
grinders and tumbling barrel. The unit has also two manurlly operated
cranes, an electricully operated charging hoist for the cupoli, wedge
tests are practised for control of chilling in the nmctal,and test btars
for tensile strength are sent to outside laboratorics. They have a

hardness testing, cheuiesl testing, and sand testing laberatory.

The total investient in machinery and foundry cquipment is reported

to be about xs 197,852, The shortage of raw material is one of the
difficulties the unit faces.

This is 1 private limited compiwny manufacturing C.1. castings
for oil engines hicksaw machines, grinding machines, ¢te.  rhe piece
welght of castings made has been <55 ki, The mnthly productin is
reported to be 30 tons, monthly sal.s buing Hs 2 lakhs approxduutcly.
The factory cuploys 20 persons and runs on single shift., The yicld 1is
reported to be about 70 per cent . They have regular distributore for

their products and there appe.rs to be nco difficulty about nurk-oting.

For vrepiaraticn of sands, there is a sand m 1ler nd for
moulding pneumatic meulding wachines. Cores are prepared by hand. The
unit has a 24" cupola giviny about 1.5 tons of metal per hour. For
dressing and fettling of castings, therc arc grinders and tumbling
barrels. There is no facility for material handling and testing f the
prcduct., Wc;dgc tests are carried out as a ncasure of control of quality

of the mclten metal,

The total investment in the machinery and equipient in ‘the
foundry is reported to be s LO,000 =zpproximately. The unit has 2
pruposal to instill a hot blast cupola. The manayenent plans to

install a laboratory for chamical analysis, hirdness testing machine, ctc.

/ Kurlkarni
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Kurlkarni Fnrincering Associatc Pvt Lt!, Sanyli

This small scale unit pro'uces rrey iron castings mostly of errade 20.
They have made castings weirhine 700 ke, per picce. The c:pacity of the foundry
is reportcd to b 150 tons p.m. thouph the present production was 120 tons p.n.,
solt!t at Rs. 2 per ky. The foundry has a yicld of 507, It works on singlc shift
<. ployinr 120 pcople on rerular roll out of which four are diploma holders. They

supply castinys apainst orders.

In addition to sand rmuller thepe are two han! operatcd rioulding nachines
and two jolt squceze type machincs recently procurc! and yct to e installcod.
They have sand mixers for core sand ani cozl fired mould and core drying ovens.
There are two cupolas — one 24" piving atout 1,5 tons per hour and the other
28" vielding 2 tons per hour, There ére two perdestal srinders and 2 pﬁrtahlv
hand prinders in addition to a tumbline tarrel in fettline scction, They have
also sand hlasting equipment ard chain pulley blocks of 2 tons capacity., Normally
vedpe test is carried out to ascertain t'e quality of molten rctal and other

testing facilitics - physical and cherical arc availed fron outside,

The total investment in equiment is renortcd to le %s. 1 lakhs in
founidry and anothcr 50,000 in machineshop and other section. They have a small
pattern shop for makinr sirple patterns and repair of old ones. The management
has prorrarnes to improve their pattern shop, ro for lat, equipnent, pncunatic

chippers and othcr fettline equiprent.

Pharatiya Foundry, Romtay

This partnership concern ranufactur:s cast iron machincry parts =nd
flushing systmé, mén-hﬁle covers and nisc. C.I, castinirs on jol orders, Maxiiwum
piece weipht cast so far is al.out S00 ke, the rinimnum heing -5 kie The present
vroduction of the unit is atout 30 tons per month, sold at the rate of s, 1,500
to 2,000 per ton., Thc unit employs 40 peovle of which 19 arc contract labour.
There is one technically qualified person in the staff. No dearth of work load

has heer reported bty the unit,

/There is a
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There is a muller for thv preparatimv of mouldin sand, four preuratic
rouldinr machines, threec jolt squeceze type and one turn-over tyne. There is also
a core blower for preparation of small cores. One 21" mslde dia, cupola piviny
al.out 1 to 1% tons of netal per hour is bei ing uscd for relting cast iron. One
cupola (2 to 24 tons per hour cupola) was under construction. For non-ferrous
m 1tine the unit has a pit furnace (coke fired) for 150 no.‘crucihlcs. The fett-
line is done manually ancd with the help of pedestal and hand rrinders. No naterial
handling and testine equiprment wverc fougd in the factory, The quality of cestin;

is checked by visual inspection.

The total invcstment in machinery and equiprient in the foundry is
reported to he Rs, 60,000, The manaperwynt anpearc. to be keenly interested in
nodernisation, The unit has an éxpansion prosrarne for production of CI castirgs

ns per specifications and a lav-out for the new foundry was suprested,

Yajeco Industries, Apra

This proprictorship concern produces cast iron pipes and pipe fittines,
man=hole covers ~nd other rencral CI castings as per buyers specifications, 759
of the castinrs are cxported to 'SA and Middle-Fast, The monthly praduction is
reported to be 600 tonnes, saleablc at the rate of Rs 1000/- per tonne, The
unit runs on sinrle shift Lasis and erploys 230 recular crployees lesides 3 tech-
nically qualified engincers in proluction as well as inspection departrents. The
vield is reported to Le at out 704,

There is no equipment for preparation of noululm arid core naklnr sands
nor for preparation of moulds. Orders have leen place! for jolt-squecze type
monldine machincs and a core shooter which are yet to te received, They have a
48" cupola civine atout 5.5 torne of rctal per hour. [or fettliny they make usc
of douhle-ended pcdestal erinders, tur™line barrels and other hand tools. There
is no material handline equipment. The unit has set up a rechanical and chenical
t. stinr lat oratory in sister concern. The exnortal le items are inspected ty the
appropriate authority. The products conforr to specifications laid down by the
foreigm buyers, '

/T™e total
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The total investrent in machinery and equiprent is repor ted to be 8 1,7
lakhs, Shortage of power, pir iron and hard coke were the mein prot.lems of this
w it, The manacerent took keen interest in rodernisation and would 1like to ro for
rechanical chercing of the cunolh, shot hlasting equipment and sand éonditioninr

plart.

Indian Iron Foundry, Agra

This partnership concern produces CI castinrs, metric weiphts and other
rencral castings on job orders. The naximunm piece weight is rcported to te 1,75
toines. The factory runs on sinple shift basis, producire about 200 tonncs castin
per month saleable at the ratce of Rs 900 per ton. The yicld is reported to te 70,

The unit cnploys 100 persons, 50 on repular roll and 50 on contract, There is no

technically qualified staff in the nanagerent,

There is no mechanical couipmont available for the preparation of sand,
moulds anc cores, The unit has a 42" cupola pivine alout 4.5 tornes per hour,
In the fettling section therc are a few pedestal anc han'! rrinders,  No testing
facilities are availahle. The metric weirhts are procuced under licence fror the

srovernrnent and o2s por IST standards.

The total investrment in nechinery and cavioment is reported to he Rs 1
lakh approximately. Procuremcnt of pip iron an' bard coke stated to Le the rain
ifficultics of the unit. They have a iind to o for moulding machines if financc

is made availalle.

Satya Industrial Corporation, Apra

This partnershin concern produces railway sleeper, hrake h'locks, bearin.
nlates and other rencral CI castines on job orders. The factory cmploys 200 per-
sons, 100 on repular roll and 100 on contract, It produces al out 500 tonnes of
castinrs per nonth on sinrle shift !asis, saleable at Rs 700 per tonne, The yiel!
is reported to be 60 per cent. There is no technically qualificd steff.in the

r.anacement,

/Excepting
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Excepting sand muller and a ped.stal erinder, there is no other equiprment
for sand conditioning, mouldine, core makiny and cleaning of castines. The unit
has a 48" cupola givine about 5 tornes rer hour. There is no rechenical equipment
vorth the narme, Facilities for testing transverse end tensile strencth, drop
tests and hydraulic loac tests are availabtle in the foundry, as requircd for rail-
vay supplics. Inspection is carried out by the railway inspectors. The castings
arc produced as per I™S, ISS and P4T specifications.

The total investment in machinery and cqripe nt is rcported to s 1 lakh,
The manaperment is interested in rodernisation and reforred to sore technical pro-
blens on which on spot advice was rendercd, Becausc of acute power shortape they

world like to ro ‘or a remerating sct, if funds arc rade availal lc.

The Nationzl Tron Foundry, Arra

This unit produces automotile and tractor spares, hicycle parts, Loth in
rrey and mallealble iron., The larpest castinr made is about 700 kg in erey iron
and 30 k¢ in malleatlc. The monthly production is reportcd to he 40 tons saleat 1c
value’bﬁinr Rs 40,000. The unit emnloys 1f persons on recular roll and 10 as
contract labour. The yield is reported to be 60%. Three engineering trainces arc

unierpoing in-plant trainine in the factory,

There is o san? ruller for preparation of moulcdin~ smnl!s an: moulds arc
made by hand-mouldine machines, flour noulding, doutle ! ox rmoulding and boxless
stack rouldinc methods,  Cores are made 1anually, Two cupclas of 28 and 30 inches
diameter are availatle, The fettline of castines is carricd out by hand chipving,
rourh yrindine and wirc-brushing, There is no material handlihp equinment exceptin:
a chain pulley block and hoist for raisine metal charres to the cupola platforr.
The tests carricd out for quality control include hardness test, wedre test, tensil
an! transverse test etc, The unit also uses rould hardness tester and optical

nyroneters,

The total invcstrent in machincry and equipment in the foundry reported
tole ™s 32,000, The unit is in = position to produce castings as per ISS/BSS
specifications. They world like to ro for pneuratic mo -1dine rachines, pnewratic

chippers and mechanical charging equipment for the furnace as first step of moderni-

sation,
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Kishan Fo iana

Kishan Foundry produccs C.I. castings for oil cngines, power
press, card board mills and other miscellancous castings on job order
basis. They mave produced castings of five tons piece weight, The
productlon is reported to be about LO tons per month, sold at t he rate
of Rs, 1000 prr ton. This is based on single shift workings., The yield
is rcported to be 70% apprroximately. This is a proprictory concern
employing 14 persons on regul"r roll. There is no technically quali fied
pcrson among the staff,

In the sana Preparation sectiosn, e xcepting a sand muller moulder
there is no other equipment, Noulding‘ “nd core making are donc manually,
The unit has two cupolas of 36" and 39" ingide diametre, giving about
2.5 tons of molten metal per hour. Fettling and cleaning of castings arc
done manually with the help of h-nd tools “nd h nd grinders. Inspectien
is donc visually. Excepting » Poldi hnrdncss ‘tester, there is no testing
couipment with the unit., The castings arec of commercial cuality »nd do
not conformtu any specific standard.

The total investment in machinery and couipment has been pe-
port:d to be Rs. 50,000 approximately. The management would 1ike to buy
1 10 tons capscity overhead cranc »nd m-chanical charger for the cupola

in case finance is made available to them.

/Modern Ma chine Tools
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Vodern Machine Tools & “nginecring Works, Ludhiana
This foundry produces both light and heavy C.T, castinss on job

-

order basis. They have cast upto 5 ton castings. Though the productien
capicity is revorted to be 100 tons per month, they have been moducing
approximately 30 tons per month, with average sales value of s, 35,000,
The unit runs on singlc shift and ¢mploy 5 persons on rogular roll "nd

1% on contract basis. There is no technieally qualificd rrrson.

The re is no michin rr and enuipment in the sand prepsration,
moulding "nd corc making sections. The thr o cupolas of 14", 24" & 1¢"
inside diametrc, have melting retes from 0,75 tons to 2.25 tons ver hour.
Castings is donc once in a1 fortnight, Fettling is manual witht he help
of hand tools, For mterinl h-ndlinys, there is a chain pully block
svailable. The unit has a hordness toster; other physical testing fnci-
1i.ice are availed of from osuteide, Castings "ro mostlyv »f comm reinl
standsrd, The total investment in machin ry and couipmint is revorted
to be Fs. 60,000 approximitely,

New India Foundry, Ludhiana

The unit normally undertak s heavy weight machine tool castings

on job order basis, They hove mide singl. niceos of unte 7.5 tdns without
having any mechanical 1ifting aids. The monthly rroduction is about 4O tons,
sold at the rite of Fs, 1000 p r ton., Tho unit is run on » single shift
basis. They cmploy 16 persons on rogulr wiges. There is no technieally

aqualified persons in this partnership concern,

Sand pr-paration, mouldin;s ~“nd corc making all are don- manually.
They h ve n cupola of 42" dia giving "bout 4 tons pcr hour, and 36" dia

melting about 3 tons per hour., Fottling :nd cleaning are done manually.

/There is no
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There is no testing facility in the foundry and 211 inspection is visual.

They produce ecastinge of commercial ctandard.

The total investment in machinery and ecuipment has beon reported
to be Es, 50,000, The management and would like te po for couipment like
overhead crane, moechanieal chorger, poncrator (du to pow r shortrge),snnd

mixcr ond new foundry shed.

Bharat Jyoti Mechanicals, Ludhi-nc

This small scale unit produces castings mostly to be used fer
thoir own cnd producte, which are crank sh-ft grinding r~chincs ond
hosicry michines. The maximum picc: i~ "bout 2.4 tons, the minimum being
about 5 kg. The monthly production com s to about 10 tons, «alcable at
tre rate of Rs 1,70 per kgo The yield of the foundry is roportcd to be
nbout 60%, The unit runs on singl: shift hasis nd employs 2 persens,

They have two technieally qualificd porsons. This is 2 nartne rship conceorn,

No mechanical alds “ave boen node use of for provaration of sands,
making of moulds and corecs, and fettling., They pessese hardness tosting
eculpments  other physictl testines ars got made outside, They come undor
the State Government Qu-lity Morking scheme ond “re nlso trying to goet

1.5,1, mark, o

The t otnl investm:t in maehinery "nd ecouipm nt is reportud te
be Rs 20,000 in Foundry. They have problems like blow-~holes, gas-holes

ste., on which technieal ndvice was rerndered on the spot.

Hindustan Castings, Ludhiana-A.

This is a jobing foundry und. rtaking heavy C,I. castini s woighing

upto 4.5 tons ror piece. This ineludrs lathe beds, power pross bodies,

/dicsel engines bodics




11 sel engine s bedies ote. The unit produces about 25 tons v r rmonth,
gvleable at the pote of Fs 1000 o+ ton, The vield of the foundrv is

rivorted to be 70%, They cmpley twlve vorsone on regul r roll, This
is 1 proprictery concern citoring to the noods of 1serl monuf-ctur rs.

Yoat of the crstings tre mde frem dry end meulds in the ground,

Sand proparntion, moulding, core making, nd ol oninge of
castings »re all don: manually. In the melting scction thore e o 300
cupol® which is run only once or twice in 1 month., 7They undertak chill
teste to ascertsin the quality of th molton met-'. They have alse hod
2 Poldi hordnegss tester, The costings wro of comm peial standard and ot
tim ¢ they mrnuf-cture praded casting e simil' r te 7.5, 20 vrrat. Th

total investrmont in michin ry "nd . ouipmonts is sbout ks 35,000,

Indian Machinc Toels, Bat-ala

This provri-tory fnundfy {eo onpogd inth vroductior of henvy
michine tool castings “nd wgricultur: impl ments. 7Th reaximur riocooow ioht
of cisting 1-¢ bien tbout # tons snd monthly protuction 1.5 tone, e-lcot [
At the rate of Fg 80O per ton.  The fretery runs on teubl. hift besig,

Yi 14 is recported to b about A0%. The unit corplaye 35 v rsons in ot he
foundry “nd on tochnically nualifi 4 omplove: in the monopement, Most

ST the erstines are made arainst ordors,

Reth dry sond ond groen sand practi- o of moudd nd cer making
ire in usc. Moulding ant core mrking arc done manually.e  Thoreoars tw
cupol~s, 36" -nd 48", sizc giving 4 tons n r hour 'nd % tons ' r hour
rospectively. The eostinge »re clianed an! hondlid monuslly, Only n
hirdness tosting mochine is =available wnd H>thor toste ar o availod of from
the N,MI, Foundry Station, Roatela,  “hoounit hoe o pyrom-tor for tomporator
mercurement . The enstings ~re of commersi-1 niadity. Th total Invectwmont

in mhichinory “nd conirment in the foundry i: report d to b Te 1 1akh,

/Dulgg Kuthali “orks, #-t-ln




Delux Kuth:li orks, ~t.1a

This rortnorship concorn ompley: 3 n reor cn mll “nd 24 on
contract bosis. Tt oroduc = cast fron rullev, cowing mechin porte, te,

™

The moxdmum evsting hog beon about 400 k. ~> monthly rrednetion is

bout 400 tons, soloablo ot Bs 90 nox ton., Th unit runc oen cincle shift

ot dte vicdld Je poported te 0 887 Thoyre e me tockniently anlitiod
person amony the ato £, i

Sands v rrenercd manusd iy ond e by meehnicoal o giove,
Both corce «nd moulds r med ranuslly, E oo o in odi=tip A irving

ovemortor drving thor e and whoy necoasapy, T8 e e twe syrelae, 0V
and 3" diamctors. A mechinieal skir e b w4 fop b reivy mt orioie
nto the ennola. The costinge are mpdc o v poectan pla poqaie mont

Tetal investmnt in mochinery snd anirmont e porortod te b be 1,10 lokha,

Here Snedncering Heorks, atala.

This is = amall rortn rarir coneorn reodueing cRillo 4wl Ly,
wricidtural parte, mackin tecls v oth » omise ) o cus o atirgra wojd
throush th ir wonts. Th raximur woim of castin s how boor hout -~ tonnea.
The wnits  rrloye 20 roreons ev th oroonul e moll vt 4oen controet . Thop
sreo ot eknteally cun S pacns In b omonapgo et . The v

vo booabout BO vor oot ThHe v =0l vabhe top omonth b beon v o

1e s 25,000,

Thr fe no cauirm nt {rn th  cand conditinrin ni cor makin:
scetion,  Moulde aro < lso oo monnuelly. "hor s ocupelt oef 33 i omoter
run by 12,5 HF tlow r, Th fttlin i< don by h nd toale nith v is ne
mtoriol handling ondomnt  xeortine - chain rnlly Plock., 70 inapectiorn
tnd testing ar done with the ol of 0T Fonndry Ctotion, Patala. The
totol invistrint i mchin rv © iipmont s sbout Le 2,000 in *h foundry

md s 1 lakh in th ontir foetore,
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R,0.,G, Malleable Castings, Miraj, Maharashtra

This private limited company manufactures malleable pipe
fittings, automobile malleable components, etc. The maximun per
pilece weight produced is about 10 kg. The unit enploys 75 persons on

regular basis and produces about 125 tons of castings per month, saleable
at the rate of Rs 3,000 per tons (pipe fittings). The factory runs on
single shift and the yield is reported to bte between 40 to 50 per cent.
There are two qualified ¢nginecrs, one metallurgical and other nechanical,

among the staff. The unit reported no marketing problems for their products.

For preparation of sands, there¢ is a sand muller and pov)ler sieve,
Four hand-operated moulding machines are used for roulding, but cores are
made manually. There is a core and tould drawing oven as well. Melting
is done in an 18" inside dia hot-blast cupcla. The blast is heated to a
temperature of about 250 degree centigrade before it is forced through
the tuyeres. They have pedestal and hand grinders and two tumblers for
fettling of castings. A‘galvanizing section is attached to the foundry
for malleable castings. Most of the t esting services are obtained from
outside agencies. The castings are made as per customer's specifications.
The total investment in machinery and equipment is reported to be Rs 4 lakhs
approximately.

The unit has an expansion plan for adding an electric arc furnace
of 1.5 tons capacity and go for the manufacture of steel castings. The
management appears to be interested to avail of the facilities of the

modernization programue of the Government.

a i Ju d

This small foundry produces castings of white heart malleable
and cast iron. The maximun piece weight is bout 00 kg. This is a
partnership concern employ.ng 50 perscns in the foundry. There are
three technically qualified employees among the staff. The yleld is
reported to be 67 per cent. The average ionthly production of malleable
castings is about 60 tons and that of cast iron 10 tons. The C.l. castings

/ are sold
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are sold at the rate of Rs 1.70 per kg and malleable at Rs 3 per kg.
The unit has buen e xporting castings to Afghanistan, Iran and other
African countries. They manufacture spare parts of autonobile components

for the replacement market,

Sand mullers and power sieve are used for preparation of sands
and two BMM moulding machines for moulds. The cores arc made manually.
There are ccal fired drying ovens for drying of moulds and cores. The

unit has a 700 kg capacity cil-fired rotary furnace as melting equipment.

There are self-made 'wheclabraters' for cleaning of castings, a oil-fired

annealing furnace (40 tons batch capacity) and a smaller one (30 tons
capacity). The chemical and other testing facilities are availed of

from the State Goverrment Quality Marketing Centre. The products conform
to ISI specifications. The total investment in rachinery and equipment
in the foundry is reported to be Rs 3,7 lakhs approximately. The unit
reports difficulties in obtaining supply of furnace oil and control of
sulpher in the aetal composition. They have plans to go for an electric

furnace,

Salvi Super Structure, Bombay

This is a proprietory concern manufacturing black heart
malleable castings and C.I. castings on Jjob order basis. The maximum
weight per piecce cast so far is 2 tons and the minimwa 250 grams. At
present, the unit produces 75 tons of C.l. castinys per month, saleable
at the average rate of Rs 2.25 per kg, and 45 tons of malleable castings
saleable at Rs 4.25 per kg. The yield for C.1, castings is reported to
be 60 per- cent and that for mallcable iron castings 50 per cent. The
unit employs 150 peaple on regular roll and engages no contract labour,
There are 8 engineers of which 6 are metallurgical engineers. The castings

are made against negotiated orders.

There are two sand mullers - one for moulding sand and the
other for core sand, seven jolt-squeeze pneumatic moulding machines,
one turnover type moulding machine and a small core shooter, Melting
is carried out in two oil-fired rotary furnaces of 24 tons batch capacity
/ melting




- L -

melting about 1 ton per hour. Pedestal grinders and flexible shaft

grinders arc normally used for fettling the castings. For material

handling there are two over-head cranes of 5 tons capacity. The unit

has a lab equipped with chemical, physical and sand testing equipment.

They use optical pyrometer for measuring the temperature of molten

cast iron. They have two oil-fired annealing furnaces, one of about 8 tons
and the other 5 tons batch capacity. The unit is in a position to manufacture
cast.i:ngs as per specifications., The total investment in machinery and

cquipment is to the tune of Rs 5.8 lakhs.

The management appeared to be technically enlighteried. They

have an expansion proposal which was discussed at the tiue of visit and

necessary suggestion made. The unit has recently entered into a joint
venture with Kenya Governuent to set up a foundry plant in Nairobi on
turn-key basis. Machinery valued at Rs 3 lakhs has 3lready been exported
and the plant is expected to go into production shortly.

28, J

This partnership concern produces industrial chiains and
malleable castings for their own use., The maximum piece weight has been
5 kg only. The unit caploys 35 persons cn regular roll, producing about
20 tons of castings per month, saleable at Rs 9,000 per ton. The unit
runs on single shift busis and its yield is reported to be 70 per cent.

There is no technically qualified person in the management,

No facilities other than manual 4are available for preparation
of sands, moulds and cores. It has an oil-fired rotary furnace of
500 kg batch capacity. For cleaning of castings, grinders are used.
There are no testing facilities available in the foundry. The castings
are of commercidl quality and do not conform tc standards. The investnment
in the machinery and equipment in the foumdry is reported to be about
Rs 2 lakhs. The unit is interested to go for various types of testing
cquipment, if funds are made available under the modernigation programme

of the Government.




APPENDIA VI
DESCRIPTION OF NON-FERROUS FOVNDRIES VISITED
cutta

This is a partnership concern producing co.uponents and spare parts
for electrical and mechanical engineering from gun metal, brass, alwainium
and copper, on job order basis. Maximum weight per plece of casting has
been 150 kg in aluminium alloys. Production is about 8 tons/month of
copper-base alloy castirgs and the average selling price is about ks, 20,000
per ton. The unit works on single shift basis, Casting yield is 65 ¥.

The unit cmploys 44 persons and his no contract labour. Two
mechanical engineers have been engaged in supervising and management level.
Sand preparation, moulding and core making are done manually; there is
practically no equipnent, apart from four pit-type crucible furnaces for
melting non-ferrous metals, two pedestal grinders and two power sSaws.

No .aterial handling equinment is being used. as regirds testing, the
unit has hydraulic pressure testing, other testing facilities being available

from outside agencies. Instrumentation is completely absent.

The total investment in machinery and equipument is reported to

be As., 2 lakhs, of which is. 20,000 is in the foundry section., The paucity

of working capital is a major problen, together with scircity of raw materials,
The unit finds no dearth of orders and has been able to export non-ferrous
castings dircct to U.,S.i. The management has an open nind towards modern-
ization and expressed a desire of going for an electrical melting furnace,

sand preparation equipment and instrumentation. They expressed dissatisfaction

over the financial assistance programmues of the nationalised banks.

/ Non=ferrous
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This proprietory concern produces copper base alloy castings
and specializes in the manufacture of impellers, propellers and other
complicated non-ferrous castings. The maximum weight per plece is
about 200 kg.

The production capacity of the unit is reported to be 6 tons

per month but presen. output is only L tons per month. The average

selling price is around Rs. 22,000 per ton for gun metal casting and

Rs. 25,000 per ton for phosphorus bronze casting. The yield in the
foundry is about 60 %. The unit employs 18 regular employees and has

no contract labour. A skilled moulder gets ®s. 7.50 per day and a
un-skilled labour Rs. 4.00 per day. There is no technically qualified
person engaged in the unit, but the proprietor himself has long experience
in the field of non-ferrous castings. The unit produces castings on
orders only.

The unit has two pit-type crucible furnaces for melting non-ferrous
metals. There is no other equipument available. The preparation of sand
woulds and cleaning of castings are done manually. However, the unit is
preparing cores by Cuz method. There is no testing equipment whatsoever
and instrumentation is absent. At the same time, the unit is capable

of producirg non-ferrous casting of fair quality, as per specification.

The total investment in machinery and equipuent has been
reported to be about Rs. 40,000, [he procurement of metal is reported
to be the main problem of the unit. The management desires to modernize
their factory by adding a chenical laboratory for analysis of non-ferrous
metals and also hardness and tensile testing machine for physical tests.

They intend to develop stainless steel castings in future.

/ Annapurna




a Cooker Co

This small non-ferrous foundry has modern equipment and
enlightened staff in the management. It produces mostly copper base
and aluminium base non-ferrous castings of quality. Maximam weight is
150 kg per piece. The capacity is about 2 tons/day, although present
production is about half this rate. There are six oil-fired tilting
crucible furnaces of 150 kg capacity. Yield is about 50 per cent, The
company employs 96 people on regular basis and 20 on contract basis.
Two of the partners are qualified engineers and take kcen interest in
the activities of the company., Almost 90 per cent of the product goes
as ancillary supply to large scale units.

The plant has sand mullers and power riddles in the sand
preparing section, six hand-made pin-1ift type moulding machines, and

snall core blower for preparation of cores. Most of the cores are

by 002 process., Both vertical and horizontal type of centrifugal methods

are practised for the manufacture of worm wheels, bustings etc. The
unit has pedestal grinders, abrasive cutters and bandsaws for fettling

and cleaning of castings.

There is a chemical testing laboratory and brinnel hardness
facility, and optical and immersion type pyrometers for temperature

measurenent.

The unit is in a position to manufaccure non=ferrous castings
to ISI or other Specification; The total investment is about ks. 7.5 lakhs,
As an expansion programne, the unit plans to go for jolt-squecze
turn-over type moulding machine, gravity die casting machine, shot blasiing

equipment, shell moulding machine and core blower.

Bangalore




& alore

Trhis unit produces ferrous and non-ferrous cistings by shell
moulding method. It has an imported shell moulding machine, a core
shooter, electric core oven, and a shell fixing divice, all fron
West Germany. The compressor is of indigenous made. 'The maximum
picce weight has been reported to be 300 kg, the minimum being
:0<5 kg. The unit has a 200 kg skelnar oil fired, rever bratory
furnace, in which .6 heats of cast iron are melted per day giving
1.5 tons. Though the capacity of the unit is about 30 tons per month,
the present level of producticn is 20 tons only. Castings have sold
at an average rate of Hs. 4.30 per kg. The foundry runs on single
shift and employs 10 regular workers besides engineers. The yleld
is about 70 per cent.

All castings are produced on job order basis. at the monent,
they have no testing equipuient and most of the inspection is visual.
The castings conform to the standards prescribed by the users. They
have sand mixer, self fabricated miterials handling equipment, and
machine shop with lathe, drilling and grinding machines. This is a
partnership concern and the investment in machinery and equipment is
about Ks, 1.12 lakhs.

The management appear to be enlightened and nave an expansion

programme for undertaking investument castings and also 2 plan for an

e¢lectric induction furnace for steel castings.

A atel & Co, Bo

This amall scale unit is a partnership concern manufacturing
sand castings of alwniniva and copper basc alloys, both heat treatable
and non-heat treatable varietics wherever applicable, Maximum piece
weight of castings is 30 kg. Though the capacity of the company is
about 20 tons/month, at present they producc about 4 tons only, saleable
at the rate of Hs. l4/kg average. The yield is reported to be 60 per cent,

/ The
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The company employs 35 persons and runs on single shift, including one

engincer, They supply against negotiated orders. The quality of

castings appear to be good,

While moulds are prcp&red manually, sands are mixed in a mulier
and cores made by 002 process, [he unit has six bait out type oil-fired
crucible furnaces of 300 kg, 200 kg, 500 kg and 90 kg capacities. For
the purpose of fettling and clecaning, pedestal grinders, hand grinders
and band saws are used. Some of thc castings are supplied to one of
their sister concerns having an end product, and the rest on job order
basis. The total investment in cquipment is reported to be about
Rs, 1 lakh.

sant Brags Metal Works, Jullunder

This partnership non-ferrous foundry produces castings of brass,
gun netal and stainless stcel, Their products include pipe fittings,
gate valves, ard other miscellaneous non-ferrous components against orders.,
Ten persons are employed in thc foundry and 25 tons of castings produced
per month, saleable at ts. 15,000 per ton. The yield is reported to be

70 per cent, ihere is no technically qualified person “uong the staff,

No mechanical facilities are available for preparation of moulds,
sands and cores. There are six pit-type oil-fired crucible furnaces
for No. 4O crucibles. The unit has hydraulic pressurc testing facility
but no chemical laboratory. The product does not confori to specifications

but satisfics commercial needs,

The total investuent in machinery and equipment is reported to
be about Re. 1.6 lakhs., fhe unit h:s cxpressed their interest in
modernization and would like to go for oil-fired tilting furnaces,

moulding machines and for die casting,

/ Super
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er Elec cal & Engineery Co, Faridabad

Starting in July 1958, this plant has developed rapidly into an
efficient pressure die casting unit with its own design office and tool
room. Its turnover in the lust year was us., 50 lakhs and is planned to
double to fs. 1 crore by 1974.

At present the plant produces a variety of pressure die castings
for scooters and automobi le components. It proposes to manufictire petrol

engines of its own design in future.

The main production facilitics operate on 3 shifts. The plant
has a force of 140 persons on roll ani 60 on contract basis., Total
labour cost (including wages and perquisites) is ws. 150 per month for

unskilled workers, rising to is. 250/~ per month for skilled workers,

The plant's main problens were reported to bes
(1) No import licences for die steels. They had to pay
s. 25 to ks, 30 per kg against the controlled price of its. 10,
(11) Uncertainty and fluctuating price for its raw materials -
zinc and aluminium alloys,
(i1i) Hard competition in selling: Their average selling
price was its, 13/kg (incl. Rs. 6-9/kg materials cost).
(iv) Exhorbitant prices being now charged for new presses and

machine tocls by HMT and others.

Masc grprises, Calcutta

This is a partnership concern for the manufacture of pressure
die castings of zinc, aluniniwr and cop :r bzsed alloys. The unit has

three pollock cold chamber vertical pressure dic casting machines of

40 and 100 tonnes capacity. The unit has been able to produce castings

upto 2.5 kg piece-weight. The capacity is Rs. 1 lakh per month, but
the average present production is about 40 per cent of this., The yield
comes to about 85 per cent. They have 30 people on regular roll and

20 on contract basis.,
/ There




fhere 1s no technically qualificd person crployed xeopt,
the owner who hiie pood oxprricncs L the line. The unit 1 in o
position t. produce cistings 4s per ISD stundard id aas pood Al
making experience, Loie triils were mude for brass prossure die castinge,

but therc¢ sre sone poresity d4.fects,

Myscre aute Service Pvt Ltu, dungalore

This is 4 sanll socile prossnee o cwstiny unit profucing zine
alloy dic cust couporents. lhe unit has threeo hand=operatod hot chounber
pressure Jdic casting wconines of whdceh two wore Loporte 4 and the thired
made locilly., The noduwn welght of cistiry biis bern 346 praais, the
minimun being 1 pgran, at presait the factory produces 7 tons of cuotinge
per month at siles turnover of ds. 75,000, They rroon Z-shift basis,
Yield is reported to be 8O per conte Ty cnploy 32 porsonc on pogilar

basis and hive 5 technical qualificd persons on the staff,

The melting pot attiched to the rot churker pressurs casting
michine is of mechinite motal wnd pus=fircd type. Thoy have © nuber
of hand grinders and tumbling birrels for drossing of ciotings.  all
inspectior is visual. The weln {ifficnlty roportod is neking of dioo
and procurcment of dic stoel and zine alloys.  Vhe o suprly of raw nniterit)
is quite inadequite “rd the it has t 1k purch:sce froo the open
market at the very high pricos. The tot ]l investiont of machonery and

equipment reported is s, 40,000/-.

National Dic Casting ve, B orbay

This partnership manufictures prawvity and pressuec 110 coot
components mostly ont of dalwedniws=bacsed alloys,  Tho cast nps inelud
both heit treatible and non-hest treatable viearictios,  The cipacity of
the unit is about 15 tons per month, st prosent, they produce bout
7 tons per month valued 1o s, 1 lakh approxdmately on o single shift basis,
The yield is reported to b 60 por cont, In the wsndgorent thore is onc

agricultural engincer and one experienced supcrviser,  the unit

/ 36 people
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The total investiment in machinery and equipment is about
Rs. 4 lakhs., The special problems were reported tc be electric power,
procurement of raw materials, lining material for the furnace. The
wnit plans to go for spectrography and metallography equipment, for which
NSIC have already been approached. The plant has an expansion prbgramme

for setting up a small unit for the manufacture of centrifugal castings

of stainless steel pipe (under a new nane), The management is conscious
of the need for modernization.

This is a proprietory concern for production of steel and cast
iron castings of 50 kg maximmua weight per piece. The production at
present is about 12 tons per month of cast iron and 800 kg per month
of steel castings. The Cl castings are saleable at s 1.75 to Rs 2.00
per kg, and steel castings at Rs 10 per kg. The unit runs on single
shift and supplies castings against negotiaped orders, The company
employs 15 persons on regular roll. The yield of the foundry is reported
to be 60‘per cent. Besides the proprietor who is experienced in the line

of manufacture, there is no technically qualified person.

A sand muller is used but no equipment f‘cx; machine moulding,
Cores are made by CO2 process. The unit has cne indirect arc steel
melting furnace with a 50 kVa t.ransfg)mer. There is also one Skelner
furnace of 100 kg batch capacity. The fettling of castings is done by
pedestal grinder, flexible shaft grinder, and manually. There is no
testing facility available, The total investment in machinery and
equipment is reported to be Rs 1.25 lakhs approx. The management

appears to have little interest in improving facilities or raising quality.

/ Tembe




This is a steel foundry set-up by an experienced engineer who
was working in TISCO. They produce both plain carbon and alloy steel
castings. The maximua piece weight is reported to be about 150 to 200 kg.
The unit employs 150 persons and produces about 25 to 30 tons of castings
per month, saleable at themte of s 6 to 7 per kg. The factory runs on
three shifts and the yield is reported to be 40 per cent. There are two
graduate engineers on the technical staff. There are five diploma holders
undergoing training in the factory. The castings are produced on job orders.

There appears to be good demand for their castings.

Thore is sand muller for preparation of sands, moulding machines
and shell-moulding equipment for moulds. The melting unit is an clectric
resistance type melting furnace of 750 kg capacity. Swing frame and
pedesﬁal type grinders, pnewaatic chippers are used for dressing ard
fettling of castings. There is chenical as well as physical testing
laboratory for quality checks. There is also an oil-fired annelling

furnace. The castings are as per ISI and commercial standards.

The total investment in machinery and equipmenﬂ is reported
to be about Rs 8 lakhs. The supply of raw material and power dre
repofted to be the main problens of the unit. The unit appears to be
competent to produce steel castings and is alsc atteroting to manufacture

electric arc furnaces on firm crders.




APPENDIX [X

INVESTIENT, MaNPOWER & PRODUCTION
COSTS AT SHALIL STHEL FOUNDRY
(capacity: 540 tons good castings/ycar)

A. CAPITAL COST ESTIMATE

Egquipment is
Onc l-ton 4arc furnace, clectricals,
slag pot and misc. tools, refractories 5,10,000
5-ton E.O.I. Cranc pendant push button 1,00,000
Ladles, ladlec pro-heaters, weighing M/c. 35,700
Moulding shcp 65,000
Core shlop 48,000
Fettling shop 67,000
Cheriical lab. & sand lab. 21,000
slectrical power equipment 90,000
Utilities, including water, compressed
air & fuel il 90,000
Maintenance & repair shop 10,000
bquipment cost: 10,36,700
Juilding 540 @ us 300 per sq L 1,71,000
Equinment ercction 1,50,000
Enpgincering and contingencies 1,00,000
.otal plant cost: 14,57,700

(say Rs 15 lakhs)

/ B.




B. MANPOWER EoTIMATE

Adminjstrative
Works manager
Accountant
Clerks
Peon
Totals

Production
Steel melt shop
Melters
Helpers to melters
Scrap prepiration & charging
Pouring
Crane driver
Hason
Chemist
Total:

Moulding shop
Sand preparation
Moulders
Core makers
Helpers

Fettling shop

Shot blast li/c
Swing frame grinder
Furnace operator
Helpers
Inspectors
Total:

Maintenance
Total:

Number

o
wlmre:—‘@\ocrb oalro;\o-q_a

Ele = & n

=l
CPo W e

S e

Hs/month

1,500
1,600
3,900

2,000
1,200
1,800
1,800
1,000

500

10,950
Say 11,000

600
1,200
1,200

800
3,800

1,200
1,200
900
600

890
4,700

La400
244,800

/ C.




C. PRODUCTION COST ESTIMATE

(1) Cost of production of liquid steel: (1,200 tons of liquid steel/year)

Cost pcr ton  Consumption Cost per  Cost per

waterial per _year year ton
RE:] ton Hs its
Material cost
Steel scrap 500 1,320 6, 60,000 550
Ferro-manganesc 1,300 15 19,500 1€
Ferro--silicon 2,790 15 40,500 34
alwainium 7,000 3 21,000 18
Line 100 60 6,000 5
Fluorspar 2,000 6 12,000 10
Pit Coke 400 4 1,600 1
Total: 634,
Lost ubove mat.rials
Electric power 13 p per kwh  8,40,000 1,069,200 91
Electrodes Rs 8 per kg 8 64,000 53
Fuel oil 5,000 IN
Refracte ries 80,000 66
Labour & supervision 1,55,400 130
hMaintenance 5,000 b
Cost above materials: 348
roduction cost of liquid steel: 82
(2) Cosi of production of rough castings: (600 tons of cistings/ycar)
Materia® _cost
Liquid steel 982 1,200 11,78,400 1,964
Jand 50 1,200 60,00 100
Clay 170 60 10,200 17
Linseed oil 5,200 15 78,000 130
Additives 2,500 6 15,000 25
Total: 2,236
Less credit for 1 ton of scrap
@ Rs 500/ton 500
Net. materials cost: 1,730
Cost above materials
Electric power 1,00,000 13,000 22
Labour & supervision 66,000 110
Moulding boxes 20,000 33
Maiitenance 2,000 )
Procduction cost of rough castings: 1,904




- h -
(3) Cost of production of finished castings (540 tons of good castings/year)
Cost per ton Consumption Cost per Cost per
naterial per_year year ton
its ton ns Rs
erial cost
Castings 1,704 600 11,42,000 2,120
Less credit for 100 kg scrap ,
at Rs 500 per ton 20
Net matcrials cost: 2,070
Cost_above materials
Electric power 1,50,000 19,500 36
Labour and supervision 76,400 142
Fuel oil 10,000 19
Oxygen/Acetelene 6,000 11
Consumables like grimding
wheels, electrodes 6,000 11
Repair & maintenance 2,000 b
General plant expenses 15,000 23
Cost above materials: 251
Production cost of finished castings: 2,321
R
(4) Fixed charges
Depreciation on plant & equipnint 72,600 134
Interest on capital investment © 9 % 1,31,200 243
Intcrest on workiny capital of Rs 4,J0,000 ¢ 10 % 40,000 4
Total fixed charges: L51
Total cost of finished castings: 2,772




APPENDIX X

DESCRIPTION OF REOLLING MILLS VISITED

ate S )

This is a partnership concern. The managing partner,
Sri Kripal 3ingh, is the President of Foundries & Engincering Works
Association, Kanpur. His father, Sardar Inder Singh of Singh

Engineering Works, is a picneer in the rclling mill industry.

This unit comes under the category of billet re-rollers and
is 2 member of S.R.M.A, Last month's production was 200 tons on
single shift - size 10-12 mm, flats and other sections. Haw material
to the extent of 27 % capacity is made available., Rillots frow bBhilai,
Tata or Indian Iron cost Rs 1,069 per ton. Selling price is s 1,402

per ton for 12 mm rounds in standard lengths,

The plant has a pusher-type coal-fired furnacc and a 5=-stand
10" mi1l with 350 hp motor,

2 Stee ies, K

This small scale re-rolling mill has &" poll 3 high 4 stand
mill.  The mill runs about 10-12¢ hours/day to produce about 8 tons of
rads from scrap, that is about 200 tons/month. It has 2 reduction gear
and is driven by 200 hp electrie motor. It employs 4O people, The
split type gun metal bearings requires to be while metal lincd very
frequently. They have two coal-fired (batch type) heating furnaccs,

Katia Ro M a a

This unit has two steel rclling mills - one with six 8" stands
(500 tons/month capacity) and the other five 6" stands (150 tons/iionth).
It rolls about 50 per cent of billet and 50 per cent scrap. Presently
their monthly production is about 500 tons, sales prices being Rs 1,800
per ton. They run on single shift. The speciality of this unit is

/ that
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that they export about 300 tons/month of tension bars, gate rounds and

drop rods to USa and 311 these are galvanised in their own factory.

The yield (from stirting reterial to finished rolled steel) is
~ about 90 per cent with billets and 80 per cent with scrap. The unit

enploys 75 persons and has an experienced foreman in their mill.

The unit hias pusher-type oil-furnace for heating of billets and
scrap. The beurings used are split-type, while metal., They usc high carben
rolls, 1lloy steel rolls and chilled rolls procured from local market,
Galvanising is done by hot-dip method in three pots installed for this
purpvse. They do not have any testing fricility, but inspection is done

by the inspection authorities. No tempernture contrcl equiioment was tfound.,

The investment in machinery and equipment was repcrted to be
Rs €¢+8 lakhs. Their main difficulties vere reported to he supply of power,
billet, and furnice oil. They have 1 desire to go for leoping system of

work in the re-rolling mill and zlso a billet shear,

"We_are Four", Caicutta

This was the first plunt under Government's schene for entreprenewr .

1t was started by four young men and has been an outstanding success, The
unit produces hoops and strips, as per ISI ind other specification, in
widths of 3/8", 1/2", 5/8", 3/4", 1", 1 1/4" and gauges 28, 26, 26, 20,
18, 18 respectively. The unit has ¢ cupacity to produce 40 tons per
month and is 1t present producing 30 tons., The averige selling price

is about. ks 2,700 per ton.

There are &3 persons on regular rell of the company and they have
nc contract labour. The manugenunt is cnlightened and cipable of producing
hoop iron and bailing hoop to any specification required by the customers.
One of the partners is 3 diploma hclder in mechanical engineer and the firnm
has itself fabricated its rolling and sliting mill. There is no deuarth
of orders for the products produced by them,

/ The unit
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The unit has the fellowing production equipment:
Une 8" cold relling aill (2=hiyghk) with 25 hp motor
One 10" cold rolling will (2-high) with 25 hp ncter

Two coilers driven by 7.5 hp notor, one for the rolling odll
and another for sliting rachine

One gang sliting machine driven by 10 hp notor, suitiblo
for 10 gauge to 30 gauge

Pickling and blucing equipment

For maintenance workshops

One 8" lathe

One 24" stroke shaping machline

Onc 10" capacity power hacksaw

OUne grinder wheel size 8"

One l%‘pillcr type drilline machine
The unit has no annealingy furnice and no facility for teoting,
The total investment in wachinery and equipnent his boen reported

to be ns 1.15 lakhs, The maln difficultics of the unit huve been in the

procurciient of raw miteriil froa durgipur okelp i1l wnd proper berings

from 5.K.F.

o

®)

A awal Brothers ing ill, Banglorc

fhis small scile re-rolling mill eaufecturcs Moo, rounds,
squares ind flits from scrap. It hhs 2 8" J-high 5-stind re-rolling
mill driven by V-belt frow 2 150 hp eacctric motor. It has 1 250 kVa
L.T. transformer. The finishing rolls RMP is “bout 270. The heating
furnice is of 18' x 6' x 2%' sizc 0il fired. They hive two sheiring

michines tu cut upto 4" thick plute.

Though the mill h:s + monthly capacity of 300 tons, it is
2t present producing tbout 250 tons per nonth., The selling price is
about Rs 1,700 to 1,800 per ton for the standird length, The factory
runs on single¢ shifts of 10 hours. The compiny employs 43 persons on
regular roll and 11 contract libour, At the minigement level there is

no technical qualified staff. The investment in mmachinery ind equipnent

/ is




is reporte to b about Ry 2.5 lakhe,

at nresent, the widt Ls eoc iviny bout o Lo of ot ]
per gquirter froo the diroctor to  f Industrics O1 ¢ ool os, Cre
weilability of rw cotorind such oo billots el roe-r 11010 sern
have been the vl probloas of che andry Ur 0 anit w vl 1ie o U
for © J20=ton cupicity pusbor Ly Parvoco, " folsnine $U oo e

tncrease the rreosent horse power of the v 1ling call froo 150 10 500 hy.

The Dgyralore siodling call Pvt Ltd, bory 1ero

this steel pe=rollinge cdl pooauco oo L0 14 o0 o 4
ot S et 16w flats. They hove o o l=fircd jusior=tor e iturg
furntce of 5 tons por nonr cooceity, Thoy hoove o D" S=stad mo-r 1lin,
Lill, powered with @ 550 np <lectric otory, il tw sho i eriwe s,

They onle rell froo B lllots el seld throwh Governnent o our .

the eipielty of the =dll 1o rop rtea U b b o0t 00 Lne/ 1y
f 1U hours. At present they e ocwogrciry bout 10w v bl

Investuent on miehinery ana SIS TPRY SREUESE PN RCRNATES SURIAR RS SN R U S DS A I

the bhagcat Stecl de-pelling Mills, bay .l

Mtis is v podd na D with Drveostocnt f cbout oo 7y, 0
pochinery nd o oequipnent. They Lot ociure o rooad Teoos oo e
flats 25 to 75 unowide, w2l 00 0 50 x 50 x i dhe anstal e
chpiclty 1s ibeut H79 netrie tong por o aentn, Pttt resot the it oLs

I o

PO TN it L

re

producing tbout 300 metric o on wer e e o unly
bout ns 5,70,000, The wnit rolle both froo boll vt ol ro=p 1100 1

scriap,  They run oro syl shift of 10 hours per duy.

There are 0% persong on o, alor roll v £ contrect Inbour,
fhere is no technic lly qualificd porson caployed.s dheounde solle ite
product to the Government. <o well w the loc ol oorket, They have 10"
6=stand re-rolling dll of Japinece type, powered witho 500 hp olectrie
moter. Thero is vopusher type ind oo biteh type re=hesting farn oo,
The finished products ro tested ot CoboTole They Bove pres=cutting
equipment, irc welding transformer, pid i drilling woecning, bonding
michine, shiping michine, 1" centr 1:the, Fhdraviti 1athe,

Shinogs Noo ¢ 1luthe, hacksw cuttine rschine, ote,
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APP XII

INVESTMENT, MANPOWER, PRODUCTIUN COSTS AND
PROFITABILITY AT MODERNIZED SCRAP REROLLING MILL
(Capacity: 400 tons/month.of 3/8" rounds)

A, CAPITAL COST Rs

Original investment in 10" mill 250,000

Additional investment in improving bearing,
adding scrap and billet shears, repcaters,
re-heating furnace, cooling bed, ctc. 450,000

Total investment: 700,000

uun Ck ‘ No, on
roll
Administrative
Manager
Accountant
Clerks/Stenographer
Peons Matchmen
Eroduction
Foreman
Furnacenen
Mill operators
Helpers
Inspector
Fitters
Electricians
101l shop machinists

Total:
Add 20 % for PF etc,
Labour cost:

Contractor's labour
(for preparing scrap etc.)

Total Jabour cost:




Lost per ton  Conswuption Cost per Cost per to

material per_montth: month oduct
iis tons Rs Hs

ateriuls
He-rollable scrap 1,100 500 5,50,000 1,375.00.

Less Credit for scrap 500 75 ( =37,500)  (_=93.7%)
Net scrap materials cost: 5,12,500 1,281.25

Cost above matepials
Labour 20,000 50.00
Fuel oil, per litre . . 9,350 23.38
Power amd water 6,000 15.00
lolls, lubricants ctc, 10,000 . . 25,00
General plant overheads £ 2400 t,0.)
Cost above materiaiss 5,604,250 129.3¢

Works cost: 1,410.63

c XE]

Depreciation on plant &
equipment ¢ 7 % 4,083

Interest on capital
investuent @ 9 ¢ 5,250

Interest on Working Capital
@ 10 % on is 17,00,000 14,165

5,887,748

Salcs receipt on 4OO tons
@ Rs 1,800 per ton 7 ,20,000 1,800.00

Pre-tax profit Rs 1,32,312 s 330.78
Annwl pre-tax profit Hs 15,87,744

Profit: Sales 18.4 #
Profit: Fixed capital 226.0 %
Profit: Total capital employed 66,0




APPENDIX XIII

SUGGESTzD FOUNDRY TRAINING COURSES

Qutline of subjects

subject
Foundry industry in Indico

Raw materials selection in ferrous
& non-ferrous foundries

Melting processes

Cupolau design

Cupola opercting practice
Cast iron structure
Non-ferrous melting practice
Moulaing materiels

Mouldi ng methods

Box vs Floor moulding
Foundry cquipuaent

Foundry layout
Solidification principles
Geting, runncring & riscring
Foundry maintcnance

rettern ncking

Quality control & irspection
Casting defects analysis
work study in foundrics
Froduction of melleable iron
Pressure & .‘ravity dio castins
Computatinon of cost factors
Marketing of cestirngs

kole of supervisors
Incentive plans

Froduction planning & control

Environmenteal factors

Total

3
2
2
2
1
3
2
2
1
2
2
2
3
2
1
3
3
3
2
2
2
4
4
2
2
2
60

(about 3 months course)




APYRNDIX XV

PROPOSED  MODERNISATIOM  PROGRAMMF
(as presently envisagod by SSIDO)

AN INTEGPATED APPPQ/CH:

Tackliny and solvinp individual modcrnisation aspccts will not yic1d
optinum rcsults duc to the presence of intalance in the production set up. To

rive quick and optirum result, a time bound packarc programme has lLecn planned,

Py this proerarmme, all the innuts necessary for rodernisation will be delivered
to the small units within predetermined time 1lirits. The whole prorramme in-

volves an intcerated approach,

PACKAGF ASSISTANCE:

1. Supply of Raw Matcrials:

‘or the optimum utilisation of the machinec capacity of the sclected
industries which may be taken up for rodernisation prorramme, it is neccssary
to arrancc for the requircrents of raw raterinl on priorit: basis and the ap-

propriate raw matcrials should he supnliedd on the hwsis of full requirercnts for

tvo shifts, The centre and states should trcat cases of rodernisine units on

nrioritv basis.

The nationaliscd tanks mav advance funds to modernisine small scale
nnits for the purchase of raw raterials on priority tasis and the forralities

involved for the rrant of advance should be reduced to a minimm.

The capacity of the small scale industrics should Le certified by
DC(SST) and this should Le fully met., Industries sclected for rmodernisation
not covercd under priority industrics should bLe treated at par with priority
industries. The requirercnts of stecl for modernising small scale industrics
as certified by DC(5SI) should he supplied to them on priority Lasis. Raw

material banks should ensure prorptness in supplics of raw materials,

/2. Supply
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2. Supply of Machineryv & %quipment:

It is proposcd to supply to snali scalc modernisins units machinery
and testine cquipment of hoth imported and indirenous orivin on 2 lonr term
asis (10 years for irported and 7 years for indircnous rachincs) at a con-
cvssional ratc of interest throurh hire nurctase scheme of NSIC or by nationalise!
cormercial banks. Neccssary foreirn exchanpe must be allocated to natiomaliscd

commercial tanks for the purposc of importinc machines,

3.  Credit Facility:

The birgest implication of modernisation prorrarme will be the addi-
tional requirement of financc to snall scale units,  The modernisine units would
rcquire funds for the purchase of raw materials, rachinery, tcsting cquipment
an! for inplementation of thc modcrnisation prosrarmc. ''ationalised Brnks,

State Financial Tornoration and other financial institutions shbﬁld providc

credit facilitics on easy terrs on subaidised ratc of inter st and should sir-
plify procedures to enatlc srall units to cffectively avail of their credit
facility. The differcence betwein the normel rate of intercst and the concessional

rate should be borne Ly the Goverancnt of India,

i« Financial Incentives:

a) Special Modernisation "escrve Fund:

The samc set of incdustrics will not be taken up under the modernisation
prorrarme by the fovernment after five ycsrs, The Government would, therefore,
like to enjoin upor the industrics covered under the prosramme of modernisation
to lay aside, out of their carnings every year, an amonnt cquivalent to at least
107 of the value of the machincs taken for modernisation for the purpose of
"modernisation Reserve Fund" and this sho'l! b tax free, This is to cnsure that
the process of modernisation is carricd! on a perennial basis. This issue is

under the consideration of the Govermment for finalisation,

(b) Development Pohate ¢

Ministry of Finance has tecided to discontinuc the provisions of the

development rebate to the industrial sector fram 1st June, 1974, The fovernrent

/has under
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has under the consideration, the provisions of sirilar nature as the development

rehbate, for the benefit of the modernisine small scale industrics,

(c) Depreciation Fund:

It has becn riven to understand that a new depreciation schedule for
the machinery equipment ctc. has becn introduced by the Ministry of Iinance, on
the basis of differcent caterorics of the plant and machincery and the depreciation
rates vary from 57 to 1007 as the case may be. The Govoernment has been approache !
cmphasising that thc case of accelerated depreciation to the S.S.I1.'s is justific!
cspecially vhen the preventive raintenance is non-existent in the small scale
scctor, Small scale scctor esmecially for modernisation should be allowed 177
to 259 extra benef'its of the depreciation over and above the new schodule of

depreciation allowances.

5. Techno Mancrerial Assistance:

Assistancc in the following ficlds will be provided by experts from
abroad, Public Sector Orranisation, Industry, DCSSI' etc,

1. Product Desien/Modification (includine Packasre desipn wherever

neccssary).

Low cost production Technolory.
Inspection and Testine.

Jips, fixtures and Caures,

Forrine, Press Tool, Dic Castire, Plastic, Extrusion and othir
Dies.

T"actory Desiim, lay-out, Hachimery crection and preventive

maintenance ,

Financisl Manaperent (with special reference to Book-kccping,

cost accounting and budeetary control).

lfarkcting Manacement (with specinl reference to sales including

exports).

Personncl Manarement (with special refercncc to Labour Manarement).

/10. Inventry




10. Inventory Control.

11, Profuction, Planniny and control.

12. Vaste reduction, Cost reduction, "ork study, «tc,
13. Foundry, l'etallurcv and Vcat Treatrent,
14. Metal Finishine,

15. Flectrical “roducts.- Desipn, Manufacture, Inspection & testing,
(with special roference to Domestic "lec-

tric .pplinnces)

16. Cuttine Tool ctc,

6. Training and Visits:

a) Durinr the rodernisation process if it is found that trainine is
nccessary for personiel at any lovel of a rodernising unit, viz., orkers,
Supcrvisors, Manarers, ctc., thc same will he imparted with the help of trainine
facilities availallle in various orpanisations in the country including S.5.1.0.0.

b) If at any timc it is felt that onc or rmore industrialists, wherc
urits arc under modernisction prorrarme, requirce/s first hend information about
forcign products, their techinolory and me tho! of workine nccessary arrangenents

vill Le made Yy the Covernnent for their visits abroac,

“. Visits of Forcirn “xperts:

Ffforts will 1¢ made to arrancc for visits of forcim exnerts throurh
IO and other £id -ivine orranisations, so that modernisine small wnits ret the
Yenofit of their cxpert advice. Particularly in somc of the ficlds of speciali-
sation, if knov-how, is not available in India, thc experts visit to these units

ncedine such know-how will e arraneed,

1095 OPTUNII e

The followinr steps will be followed in conducting the Modernisation

rosranme ¢

/1. Sclection




1. Sclection of Members of Study Croup:

This will not be applicatle in thc case of first proup of industrics
alrcady selected, This will Mo done for the selectior of second and further
rroups of industrics for riodernisatior., The study rroup will comprisc of rerters
from Small Scale Industrv issociations, Srall Industrice, State Jircctorate,

38170, ctc.

2, Cuidelincs to Study “roun by liodernisation ‘11 of DCSSI'O:

Studv frour will '¢ intirated atout the critoric for srleciion of
Industrics and the dctails of information it has teo collect ir resnect of the

selected industries.

3. Selection of Incustry and Submission of "eport by Studv Croup.
AR y o tud

4. Issuc of Governront Notification in cspect of Industrics

Selccted for Hodernisation,

5. On intiration fror Moder isation cc11 of DZSLIN concerncd State
Yirector advertisce inviting Volunteerine Units to sind their unit's menes for
rcristration for modernisation purroscs, On rcceipt of this, pass on the same

1o N <I0.

. Reprcscntatives from SISI, Central Modernisotion Cell,

Statc Hodernisation Cell, STS1, Selcct Suitab’c 'nits.

Cu-tral Ceil Selects ¥irst Batch of Units for “cristration

fentral Cell “egisters Such finits for Taking 'p lModernisation

Work in Pespect of These Units.

9. Central Cell Selucts Inplant Study Téam end Cives the Gridelines:

For the first proup of five indestrics, eicht areas of Tndustry con-
centrations have been identificd and ¢icht inplant stodv tears will be sclected
to work in thesc eirht places. The tears will be comprised of experts from

Public/Private Scctor Autonomous Rodies, SSTIQ, ctc. depending upon the require-

/mcnt. A1l




rent. 411 the cipht tears put torcther are cxpected to cor-plite irplant study

ir about 300 units in ycar. Every vear threc new Industrics coverine 300 units
will be added. Units accepted for modernisation will be covercd uncor thc assis-
tance proeramme for five years. The fovernment rav cnact lerislation so that
«fter five vcars of riodernisation, the nnits will on their own continue modcrni-
sation prorrarme by scttin: apart Molernisation “cscrve Ton' which will be tax

free,
10. Inplant study is conducted and report submitted.

11, Central Cell sends the report to concerncd SIS{'s for implemontation

iving puidelines and tarect dates for corple tion of the work.

12, Techno Vanarerial Assistance is provided by the irplementation Tear
comprised of atditional staff of SISI, a percentace of cxistine staff of SIST and
sore auxillary staff of SISI. '

13. Central Cell arranges for forcien cxperts visits to rnodernising units

cs and vhen found necessary.

14, State an! “entral Cells tale expedetions action for processinge casos
nertaining to Raw i'aterials, Fquiyment, Forcicn Cointry Visit, ete, in respect

of modernisine units,

15. Central Cell coortinates with 211 the other - wincics connect d with

Holernisation Programme for purposc of spedily implement ing the sare as per the

schedule.

OVCAN ISATION /STATY CPUATED/TORY COTATYD FOR OPGAN ISINC THE HODERISATION
PROCRAMME ¢

1. Central Government Organisation:

a) 4 modernisation 7cll in the DC office at M 1hi hcs heen created,
This ccll vill initia{e, orranisc and coordinatc all activities connectel with
the Modernisation Programmc. This cell, if circumstances derrand, may cxpand

to cope up with the loac' of work, This fe¢ll will also orpanise Seminars, rnain-

/tain 1list of




tain 118t of nares of oxyerts, pul lish “o'irnisation Tvlletin (quarterly) and

o putlicity throurh AT procrarmes/talks on rodernisation, It will invort

larce nunber of small samoles froe iffercrt countrics for import sulstitution

Ly nodernising units.

h) Firht Implementation Toars cach consistine of «1cht officers ray

Yo forped,  Out of th sc cigbt officers in coch tenr, six mov be ooninst frosh
posts created and twe carmarke! fro the oxistine staff of S1ST for mo!l rrisation
urpose,  Yorkshop Drawvine Office, Library an! comon facilitics of SIS5T also

A

ray Lo provided on priority tagis for rolerrisation nernoses,

2. Statce Covermrent Oreanisation:

a) A modernisation ¢ 11 at State level has to o croated for irnle-

nenting the procramme.
1) The fel1l will cive wide publicity to the procrarne within the State
The Cell will initizte the urits for modernisation 1o Yo selectd!

bv a Special Committec to Yo finelly s locted For rocistration by

NCSST in order to facilitotc the coortination of the provrarie on

a1l Tndina basis.

It will process cases pertoininge to row materials, cavipment )

financc, cte, oxpeditionsly,

The State will providle land on pricrity 1asis {for oxXpansion purnos. =,
The State will provide quality rerkotine facility to modernising
units if roguirc?,

The State will provide testine, coraon ond leveloprent ¢ontre fici-

1ity to rodernisin: units 1f roguired,

State will vive prcforential treateent 4o mo'ornisine untts and will

spc1l out its spocinl assistance and incontives to svech mnits,

Statc will «ffcctively coordinate an' pool the services of various
organisatious within thc State for the tenefit of modernisin Srall

Scale Units.

/3.




Sri 11 Inmdustrics Jodernisation Contre:

~t the ond of cviry voar of rodernisation, threo nev o incvstrics hov

B

+

o lesclocted ant cvery voar Tnplint Stuldy hoe 4o To cond oot 1m 300 units,
This neans 21 the ont of five viars, thore vwill Vo 10 industrie s cove ringe 1500
units to he looke ' aftor,  Tho g units vil] o only o srall froction of th
total nurler of ther to Yo mooernisod. Undortakine rolornis: tion vork In ros-
pect of 011 such units will 1o, too heee ond omed v te b roncec b anplant
nirplementation toams a6 civen 4l ovo . This vork can ' ste v line ket
v 1T under control if the sore con Ve oentreoasto ! to o InYinen' rt oorconisation

Uinistry of Industrial Devilopront, In thot (oo th work of

‘ 1

noternisation will To tone by Contral (o1l State GOl oand th in'cpenlont

wvorkin, undor

orpanisation nanc' as "Small Industrio s Yo' rnisation Contro "

*

In a'dition to con'uctine inplint stu't ¢ nd' (Ffoctine irplecontotion,

this Centre will also conduct trainine, Collict collote © 'ios rin te inforr tion
nertainine to rodernisation o rrotuct Cesim, Cov lope Tow cost tecrnolooy,

conduct roscarch on ceonoric tspecte, dove Tan prototypes, pal lish journ ls, iv.

sufficiert pullicity to the procrame, Cte,

The Contre vild hve o sarple Joom vhich will inport liato st roo o1 of

rechines cnt cquibment for irport so' stitution ~ v the molornisin. a1l units,
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