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StMMARY AND RECOMMENMTIONS 

. nifleant 
le of sua 11 

':A;X.Xì for 

reliable data 

Foundries 

This 6-week study was made for the Small Scale Industries 

Developnent Organization (SSIDO), Government of India,  to assist ir. 

the modernization of foundries and re-rollinj: mills. 

METALS Hi THE SHALL INDUSTRY SECTOR 

Snail industries are playinp a crucial role in India's develo--,-.» : 

due in no small measure to Government's assistance prof ranimes and th 

effective implementation by SSIDO.    Small metal processing units 

(excluding équipant manufacture)  have doubled their outputs in  th* 

last five years,  and today represent an estimated 15 per cent of ti, ; 

total anali industry sector in terms of product value,   (para 16, 

table 1).-/ 

In view of their importance, it is considered necessary that 

metallurgical activities be further strengthened at SSIDO.    Resource- 

and personnel available,  it would be desirable to have a Metallurgy 

Directorate at SSIiX) itself and Deputy Directors  (iletals) at SISis m 

Maharashtra,  Tamil Nadu, Delhi and other states which have a metals 

activity. 

at present,  practically no statistical data is available on 

foundries and re-rollers in the snail sector.    As a pre-requisite t> 

a modernization programme,  it is necessary to compile up-to-date 

statistics on capacities and production, to enable rational plannint 

for riw materials,  credit,  training and so on. 

Foundry and rerollim  industries 

lioufhly, there are some 6,(XX) foundries in India, of which about 

5,(XX) aie 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',represents, 

•—_—  / about 

a/ Figures in brackets refer to paragraphs and tables 
in the text of the main report. 
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u.-orraphical 
•lUtribution 

< .re Hint 
"•UL XXS  

.^crap 
listribution 
inequitable 

about ww» aájrth of India's total iron castim   output, are doirif 

a remarkable job.    Using inferior raw materials ani with minimal 

equipment, they produce castings of a quality and at a cost which 

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

The bulk of them are around Bátala, Ludhiana and Jul lunder in 

Punjab, Afra in Ilttar Pradesh, Ahmedabad in Gujarat, Madras and 

Coinbatore in Tamil Nadu, and Bombay in Maharashtra, (Fij;.  1).     foi t., 

there is no dearth of orders for foundries and uost could  sell  twic>. 

as much if bottlenecks of raw materials, finance and technology c^ul . 

be resolved.    The 1970-71 deraand of about 2 million tons iron casti;: 

(excluding pipes)  is  expected to rise to 3.4 Million tons by the en i 

of the Fifth Plan.    Stall foundries can meet a larger part of this 

demand by modernization and better capacity utilization. 

The rerolling ¡oills generally roll  scrap to bar products.    Most 

of theu are located in Punjab, IIP and h est Bengal.    Today, with the 

acute shortage of steel, they are able to make a  significant cont.lt'., 

to the economy (and also inake good profits), even thouj h aj-ain nan" 

operate with obsolete facilities.    They play a useful role in salva. . 

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

materials. 

Practically all available billets ^o to the  116 i.dlls resistere I 

with the Steel He-rollinp Mills association (SRMA).    Some 30 per cunt 

of scrap also goes  to % scrap rerollers who are SHi-k members.    Thit 

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.    While the controversy over rational allocation of billetr. 

and scrap continues, all units - small and large - reuain under-utili. 

though in varying degrees.    There is a £©od case for a comprehensive 

reassessment of capacities in this industry, which could form the bas. 

for a better evaluation of its role and a rational distribution of t!.* 

limited billets and  scrap available,  (paras. 29-34, tables 4-5). 

/ Obsolescence 
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'.". nsequences 
'" bacxward 

technology 

Obsolescence of existing units 

In about a month in the field, 84 foundries and mills were vir,i „ 

During these trips the adviser was ably assisted by Mi». Ü.M.   BhaKta, 

Deputy Director (K wllur£y).    B^sed on observations  on a sciali sa,;- 1 

(about 2 per cent of total)  and  some norms fo/ obsolescence,   70 por e 

of the founders can be considered obsolete and 45 per cent of the 

rerollers.    This is somewhat .higher than the Mewalkir Connût tee 

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

The consequences.of backward techniques a re ...ext. as si ve materia 

consujiiptions  and poor operatine yields,  high rejections and  inadeqn   •. 

product quality, limited  product range,   unbalances at  processing   st ,.~ 

and unsatisfactory working conditions.     Under today's market  conditi 

the quality and range of their products  are tolerated;    tomorrow, 

they may not be,  (para 38). 

...uderniaation' 

The, need for modernization 

In a modernizing society,  technological modernization is  an 

inevitable component - whether in large  scale industry or small. 

The alternative - stagnation - ueans slow but inevitable death. 

There is an urgent need to up-¿Tide equipment   ind  practices  in the 

metals field  in order to   improve  product quality through appropriât- 

techniques,  to reduce costs through higher equipment and labour 

productivity,   to enlarge the product ran e for fre iter iuport 

substitution,  and to improve the working   environment.     In most 

situations,   it is cheaper to modernize :.nd consolidate  existing 

"units rather" than'build new ones;    concurrently, additional nuclei i 

for growth have to be created in retions as well as in product 

lines which hive remained undeveloped. 

The low-cost, low-volume technology which the  small units 

have evolved over the ye irs has now te be revitalized, not replaced. 

In this process, not a  single worker need be discharged although he 

may have to be deployed;  not a  single expenditure made which cannot, 

after an initial period, be recovered many-fold through lower costs, 

expanded production, and  enhanced reputation for quality products, 

(paras 46-50). 

/ Some 
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f ears 
expressed 

Some fears were expressed regarding modernization, such as, 

the possibility of nationalization, or the loss of benefits by- 

crossing the Rs 7.5 lakh investment restriction, or possible 

shortages of raw materials and markets after incurring costs on 

modernization, or major delays in implementing the programme. 

These anxieties can be allayed by careful explanation — and 

action to match,  (para 55). 

Fro fi le of 
typical 
foundry 

UPGRADING THE TECHNOLOGY AT FOUNDRIES 

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.    Meeting: 

were also held with Industries Directorates, trade associations  and 

others. 

Typically, existing grey iron foundries viaited had a, 

production of 70-80 tons/month and an investment  in equipment of 

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 equipment,   (paras 60-64). 

No    of %   of % in each size group, 

unit s total 
(33 units) 

40 

by No. of employees 
Ô-2Ô 

20 

S-50" 

46 

51-100 

20 

Over 100 

Technical staff 13 80 
Sand preparation 

equipment 13 40 20 39 80 40 
Machine moulding 7 21 20 8 60 20 
SheU moulding 1 3 10 - - - 
CO2 process 5 15 - 8 40 40 
Fettling equipment 15 46 40 31 60 80 
Laboratory facilities 4 12 - - 20 60 
Equipment cost over 

Rs 100,000 14 43 10 31 80 
/There 

100 
is 

§/   US$1   equals about Rs 7.50-    The term 'lakh' denotes 100,000 and  'crore' 
10,000,000. 
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Haphazard 
growth 

iin.nous 
¿uuciitions 

There is an interesting similarity in size and technical level 

between small Indian foundries today and foundries in Japan in I95Ö. 

Since then, as a result of a massive modernization effort, the 

Japanese foundry industry has made phenomenal progress •— this 

gives hope and indicates the scope for improvement in India also, 

(para 65). 

layouts at most Indian foundries are quite unsatisfactory. 

As they have grown over the years,  new equipment  has been added in 

a haphazard munner without   consideration of the  flow of materials 

(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   01 most foundries 

could be improved radically and with only small expenditure on 

relocation 01 some eouipment and purchase of materials handling 

facilities (bins, wheel-barrows, trolley-line, geared ladle, 

hand-operated crane).     SISIs and NPCs could draw up alternative 

cupola foundry layouts which, with minor modifications, would  suit 

most  requirements (Fig.  4). 

labour 

Labour productivity ranged from 0.5 to 2.0 tons per man-month. 

With  some work simplification and mechanical aids it  should be 

possible to produce 1 ton per mai-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 unsafe. 

Not  a single safety device or first aid kit was seen.    The anali 

/foundries 
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St r.ndard 
cupola designs 
needed 

.j)t -estions 
f< r ¿improvement 

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). 

Possible improvements in cupola practice 

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.    However, 

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. 

SSIDG needs to have standard designs and fabricating drawings 

of three alternative cupola sizes  tsay 24", 30" and 40") prepared 

again, based on up-to-date technology and  specifically suited to 

the inferior raw materials now available to the small foundries. 

Although such designs were said to'exist,  at none of the SISIs 

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 a steep ladder.    An 

electrically-operated  skip discharging direct into the   cupola could 

be fabricated locally for Rs 6,000 - 8,000.    This together with 

a weighing scale would  greatly facilitate and  i-egularise cupola 

charging. 

Factors in cupola operating practico which affect day-to-day 

efficiency include air blast; bed coke height; charge proportions, 

analyses and size;  coke ratio and charging practice; and metal 

temperature control.    Suggestions for improvement are given in 

the report (paras 76-83). 

AtouMing 
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Moulding 

Major advances are taking place not onxy in mass production 

but also in jobbing work.    Precision moulding techniques are 

gradually replacing the  traditional hand moulding methods,   in 

order to produce accurate componente vdth consistent reproducibility 

and low costs.    With the  increasing sophistication of industrial 

casting requirements in India in the Fifth Plan, the small sector 

foundries will have to switch over to  some  of these moulding 

techniques in the  coming years. 

Oie of the  basic steps in small foundry modernization should 

preparation    be proper sand preparation vjhich includes cleaning arid screening , 
111 " •     removing metallics, measuring sand and additives, aerating and 

effective mulling to ensure uniform properties throughout mix. 

At the same time,   some testing equipment   is essential for  routine 

shop tests on sand permeability, moisture,  strength and mould 

hardness.    Such control equipment would cost about Rs 5,OCX) and 

even a small foundry cai afford this.    Sand  testing itself is 

meaningless unless proper co-relation is established with resultant 

casting quality. 

MM 

. oulding 

..4 s  

Where  sand and  gas costs permit,  the use of  CCL moulas needs 

to be encouraged.    Shell moulding is also well suited for small 

foundries, and two units visited were using   it  successfully. 

For repetitive light and medium weight  castings moulding machines, 

either hand-operated or jolt-squeeze type, arc considered very 

desirable.    Greater use needs to be nade  oí  snap flasks and  stack 

moulding, where possible,  (paras 89-91). 

Fettling 

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, pneumatic 

chippers,  swing grinders and tumbling barrels would be useful 

additions in meet  fettling departments. 

/If all 
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K,'¿relation 
oí' aoeds 

If all the requirements for testing equipment, cupola blowers, 

light cranes, mullere,  etc.   for industry-wide modernization were 

aggregated and bulk orders placed, then manufacture would be 

facilitated and prices reduced. 

Mv ck-li3t 
"i" quality 
controls 

Testing arri quality control 

In addition to sand-te sting equipment,  a progressive anali 

foundry,  particularly if it is producing graded castings,   should 

have (a)  chemical laboratory for rapid  carbon and sulphur 

determination,  (b) universal testing machine  for tensile and 

transverse tests and hardness testing,  (c) bend and impact tost 

equipment   for mlleable irons,  (d) metallographic testing for 

special irons.    Of course,  as important  as having this equipment, 

is to  have the will to use  it, day in and day out. 

An effective quality control programme  requires attention 

to a variety of variables, together with feed-back of data on 

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

Materials & supplies 

Analysis of pig iron and  purchased  scrap 
Segregation of plant return scrap 
Specifications of ferro-alloys and  innoculants 
Limestone quality,   sulphur in fuel oil 
Sieve analysis of silica sand to determine  grain size distributi 
Clay and moisture contents of sand 

Moulding process 

Sample castings for every new pattern 
Quality and accuracy of patterns 
Core fit, deterioration of mould boxes 
Sand mulling, aerating cycles 
Sand proportioning by weight or volume 
Tests for moisture, permeability, greon strength 
Testing of return sand 
Mould hardness and core hardness testing 
Methoding of castings 

/Melting 
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Charge calculation ara weighing 
Chill test,  carbon determination 
Check pouring temperature with optical pyrometer 
Control cooling and shake-out  times 
Temperature measurement of he at-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 
Spectre graphic 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 1$  per cent could be halved and th» unit's reputation 

enhanced. 

Capacity utilization 

In spite of good demand  for castings, the iron foundries in 

;niy 20$ the small sector are estimated tc bt   operating at only about 

20 per cent of their capacity.    The recent electric power shortage 

has aggravated this problem.    The technological improvements 

discussed in the   report together with  better rav; materials 

availability and credit facilities,   could improve capacity 

utilization,  (paras 96-96). 

Foundry mechanization economics 

The s^all founder is caught in a vicious circle:    lie cannot 

modernize because he lacks money, and buyers will not pay more 

because his  foundry is not modern enough to produce quality 

products!    The  foundry owner may feel that even if he improved 

his castings, the requirements of the narket 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 

utl ligation 
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In the report a hypothetical analysis has been nade of 

H* tractive a foundry with a low existing level of technology and its economics 
x'et urns 

———               alter modification of practices and addition of equipment  (para 100, 

tables 9-11).    The results can be summarized as follows: 

Existing Modernized 

Production, tons/month                           26 I36 
Manpower, staff                                       36 77 
Salary cost, Rs/month                      6,600 22,980 

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 

Malleable iron castings 

The investments and techniques needed for malleable iron 

production are well within the capabilities of the  small sector, 

and with greater assistance from SISIs such units could 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 conventional 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 

Serious raw and poor strength of coke supplied to small foundries together 
"ia te rial ...   ,,     . ,  . 

• reclems e hlßh and varyinß phosphorous in pig iron.    Dilution of 

charge with 30-40$ steel scrap is a partial solution, while purchase 

of special foundry 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 end-uses, 

/A modernized 
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; id i lea ble 
f.-undry 
parameters 

Pressure 
die casting 

A modernized small malleable iron foundry would have typical 

parameters indicated in Table 13.    For an investment of Rs 7.5 lakhb, 

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 ooke-fired crucibles. 

Costs could be reduced by extending the life of crucibles through 

careful handling and melting procedures.    At the same time, the 

economics of electric melting units should be given careful 

consideration. 

The units visited generally use green, skin-dry and dry sand 

moulding.    There is now enough experience on shell moulding and 

die  casting in the 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 good scope  for pressure die casting units provided 

that zinc and aluminium alloys can be made available in required 

quantities,  die  steel is   supplied at  controlled rates,  and  an 

inexpensive die-casting machine can be designed and fabricated 

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 upto Rs 45,OCO/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. 

/To demonstrate 
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To demonstrate the viability of a steel foundry based on 

electric arc furnace a preliminary exercise is mad© in the report, 

(para 148, appendix 9).   A foundry with even a small 1-ton arc 

furnace, producing 540 tons good castings/year, vould 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 aaall sector, here is a reason for extending the limit 

in order to include processes which are otherwise suited to this 

sector. 

Ductile iron 
growth metal 

suture 
outlook 

anali foundry 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 iron. 

It may be noted that in the U.S., tonnage oí 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 130 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 bonded systems.    Polystyrene and 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 Lidian 

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.    Let it not have to be said of the small foundries in India: 

They rode the boom 
Until the bust, 

Now their patterns 
Gather dust. 

/PfRoypo 
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'i y pi cal 
ocrap. reroller 

Su -¿'estions 
í'-r improvement! 

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 and products diversified 

by adoption of better equipment and techniques. 

Typically,  the scrap rerolling mill lias 4 or 5    8"-stands 

with a batch type coal-fired furnace.    Large manual force (on 

contract) is used to cut  scrap for rerolling.    There is no cooling 

bed.    The mill equipment  is often nade at the   factory its* If, 

costing about Rs 2 to 3 lakhs.    Generally only bars of 10-12 rxi 

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 R.. 1,000 - 1,100 per ton and bars sold at Rs 1,800 - 

1,900 per ton,  (paras I5I-I58). 

The types of improvements which may be considered for 

rerollers include the provision of small shears for scrap prepara- 

tion, and replaoing motor (or augmenting it by additional motor) 

when drive is inadequate.    A 10" mill should lia ve a drive of 

about 400 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 combustion 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 billets 

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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Product 
diversification 

Alloy steel 

Rolling of angles (upto 5Ö x 5O x ¿mm) and flats (upto 

75 ram width), special sections such as gate rounds, drop rods, 

window sections and hexagonals for 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 ¡nay be 

expected from a well-run mill,  rolling prepared scrap to 3/8" 

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 

double.    Fig. 8 suggests a typical good layout. 

Contrary to the view generally encounted among rerollers, it 

would be possible to use a pusher-type furnace and repeaters when 

rolling scrapj  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 miil producing over 

1,000 tons per month of 9 mm rounds on two-shift basis,  (paras 

167-168). 

The present  situation of inferior quality reinforcing rounds 

selling for over Rs 1,000 may not  long continue and re-rollers 

must prepare now   for more  eifi.cient operations and diversified 

products.    Some rerollers who  have good equipment  could examine 

the possibility of adding facilities for rolling of alloy steel 

ingots.    This should be possible by installing 16" stands ahead 

of existing mill,  proper control of re-heating,  reducing mill 

speed to 60-120 rpm, adding 3ocie conditioning and  slow cooling 

facilities,  (paras 172-175). 

The advent of the MICRO MILL 

Semi-integrated plants with arc furnaces (the so-called 'mini 

mill') are getting smaller (say 20,000 tons/year) and still 

operating competitively against large fully integrated plants, 

because of their  inherant advantages.    If to these advantages are 

/added 
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added the ingenuity and low overheads characteristic of the  anali 

scale sector, could steel ingots be made economically at say 

plants of 4,(XX) tons/year capacity?    The answer appears to be YES, 

given the present steel market conditions. 

Preliminary capital and operating cost calculations in this 

Hiero mill report indicate that a very small steel mill could be designed 

viable to Produce A,600 tons ingots/year from one 2-ton electric arc 

furnace at an equipment  cost of about Rs 10 lakhs.    This plait 

(which may well be called a 'MICRO Mill1) could take scrap costing 

average Rs 500/ton and produce billet-size ingots at a total cost 

of Re 1,000 a ton after providing for interest and 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 returr.3,   (paras 176-180, tables 18-20). 

One could imagine a situation where two dozen such MICRO MILLS 

(each mill linked to one 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 substanti 1. 

im PROEL« OF RAW MATERIALS 

When asked about possible bottle-necks in improving their 

operations, 90 per cent of the  foundries 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 

: :.;• iron - six months and then suddenly a block rake-full which must be lifted 
' fi—grade & 
¡uixed lirada ^ the ama11 foundries or foregone.    Most of the  supplies comprise 

off-grade or low-silicon grades, while the weight of pigs offered 

is often too heavy for manual handling.    More serious are the 

problems of mix-up in grades and  heavy pilferage. 

/As material 
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uOKC   - 

quality 
unsatisfactory 

Distribution 

As material movements by block rakes are preferred, bulk 

purchases and stock-piling become inevitable.    A good course would 

be to enable foundry co-operative associations to stock foundry 

iron to a much greater extent than at present, 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 1B3-166). 

Coke quality is perhaps the single most important factor in 

efficient  cupola operation, and the  inferior quality of Indian coke 

is the major cause of low operating efficiencies at small foundries. 

Ash content is upto 30 per cent and more, when it  should be half 

this.    Chemical analyses should be uniform for standardised cupola 

operation but, in practice, small foundries have to take whatever 

grade is available 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 nore.    The foundry is thus forced to accept any 

supply rather than no supply at all,  (paras 1Ö7-193). 

Problems of inferior coke quality due to a poor resource 

endowment must De lived with; -btrt problems of mtx-up, pilferage, 

delays and exhorbitant  prices from »unsponsored quotas" can and 

must be avoided. 

While conmittees 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 programme, 

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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.'lerollable 
3 crap 

Solutions to the shortage of reliable materials are not easy. 

Organizii^ vigorous scrap collection campaigns at the  state, 

district and tehsil levels could unearth good quantities.    Scrap 

from agricultural machinery 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 instance;/plate scrap is being imported into Thailand at 

US$130 to UO/ton c.i.f.  (about Rs 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-roHing industry capacity would appear to be 

justified, (paras 194-197). 

assistance 
needed 

CREDIT FACILITIES 

Next to raw materials, the major problem of small foundries 

and reroller8 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, however, the bulk of 

advances to this sector  (more than four-fifths) come from the 

commercial banks and the  State Bank of India.   While some 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 have 

the means or the time to carry on a continuous dialogue with the 

financing institution.    He requires more guidance from the  SISIs 

in providing the data needed on viability, market, etc. 

/Of the total 



- xviü - 

••jerking 
capital 

Of the total institutional credit to anali industries, only 

12 per cent is utilized for financing equipment.    The baJijice is 

in the form of cash loans for operational needs.    Incrt¡a3ed working 

requirements will now have to be arranged for the   'modernized' 

units due to enlargement of capacity and 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.    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 specifics 

for modernizing the small units.    Whether credit  should be made 

available for this programme at subsidised rates or at normal 

bank rates is perhaps less important than that specific funds 

should be earmarked and provided with the minimum delay. 

LABOUR AND MANAGEffliT 

Productivity 

If labour in the  small sector does not have the skills in 

new techniques or the motivation to use them, the  fault is as much 

that of management which has failed to provide the training and 

the conditions fcr improved practices.    More enlightened personnel 

policies, bonus plans, suggestion schemes, safety campaigns and 

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 small foundries as in large ones.    This, 

together with low overheads, at times neutralises the advantages 

of mass production at the bigger plants.    A reason 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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The barefoot 
manager 

Rc-orientation 
of  IIF 
activities 

Inter-plant 
study teams 

Posters & 
publications 

Supervisory personnel 

Two-thirds of the units visited had no technical personnel. 

Clearly, the conditions at most small foundries and rolling mills 

are so severe and the technical requirements so different, that 

an engineer 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 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 and de-ote greater attention to small foundries, by 

providing special technical seminars, publications as well as 

special membership requirements. 

Small foundries and rolling mills have much to learn from 

each other.    A programme of visits, by say K\ group of foundrymen 

from Ludhiana to Kolhapur, and a group from Howrah to Bangalore, 

would be of considerable 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. 

^lanagement 
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Use of small 
consultant 
firms 

i-eod for 
management 
controls 

The lack of managerial talent is a serious handicap in the 

snail industry sector.    The entrepreneur has the initiative to set 

up a new factory, but needs help in bringing it to full production, 

in utilizing new management techniques, in organizing his staff 

to work as a team towards long-term objectives.    He also needs 

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 professionali 

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 amali consulting groups specifically 

for small scale industries.    In turn, the small units should be 

educated to use such outside services.    It was, therefore, gratifying 

to see the use Hedng cade by one small non-ferrous foundry of a 

consultant for long-range corporate planning, (fig. 11). 

The very nature of jobbing work makes jt essential to accurate!; 

plan production and control the large number of patterns and casting 

orders moving concurrently   through the shop.    Then, materia Is 

and stores constitute the bulk of the production expenditures and 

proper purchasing and  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.    Modal..... 

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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Refresher 
studies 

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 tho 

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 appreciation of the  others' 

difficulties. 

'Each one, 
adopt one' 

The export 

Marketing 

Another gap is the marketing of th« castings produced at the 

small foundries.    In places such as Ludhiana and Bátala, the bulk 

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

prices of Rs 850/ton.    At the same time, factories in Delhi 

producing tractors (mainly for sals in Punjab) are buying their 

casting requirements 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, scane 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 Eevelopnent Groups to give technical and financial 

assistance to the small foundries.    It is not enough just to (¿ve 

the pattern; more is needed,  for instance:    advances to purchase 

materials, runner and riser designs, occasional technical personnel 

to assist in casting and 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 small foundry and re-rolling mill exports is good. 

/The Agra 
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The Agra founders, for instance, are already exporting about 

RS 1 crore of castings and were tending 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 

SIS., EEPCs, and others - are involved in one type of programe 

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 depeni 

Buch too much on government help.    In marketing particularly, 

self-help may be the best help, and foundries should consider 

strongthening their co-operative associations for selling their 

products, 

y.prçyftftfltfpg the fo-omrative fssociations 

The time has come when small founders and rerollers must be 

Vf help helped to help themselves, through their own co-operative effort. 

Greater contribution of their own money and time would make  for 

better utilisation of resources, greater initiatives for moderniza- 

tion, more satisfaction *h« they are successful, and lass 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 government departments.    They need to be 

strengthened to take on more responsibilities, in enlightened 

self-interest.    For instance, they could usefully compile 

production/capacity statistics, organise inter-firm comparisons, 

set up an expert panel for technical assistance and publish a 

technical bulletin in the local language for factwry personnel. 

Inter-plant study tours and other training activities could be 

arranged, (paras 230-234). _ # 

/In due 
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'Jo-operative 
nesting and 
research 

Pilot project 

nil-India 
o.all Foundries 
association 
neede4  

In due course, a headquarters building could be built with 

library, seminar rooms and co-operative laboratory facilities 

for sand, chemical and physical testing,    tiven some research 

investigations,  specific  to the area, could be handled.    Weighment 

facilities,  sand grading 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 prepared and  their staff trained for a period of say 6 months. 

The lessons learnt could be of value in strengthening other  such 

societies. 

òome forra 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 stocking, 

training and marketing,  would be of great value. 

It would be useful  to  form an All-India Srnall 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. 

/ IMPiEHHITATIOfl 
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IMPLQffiNTATION OF MODERNIZATION 

Qy and large, the knowledge of new processes and techniques 

is available within India; what is needed is the transfer and 

dissemination of this technology to 6,000 small foundries and 

re rollers, starting with 100 units as a pilot project. 

SSID0 has prepared a comprehensive progranme for modernizing 

selected small foundries/re-rollers (and four other industries) 

during the Fifth Plan.    This has been accepted by Government 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. 

Assistance 

Promotion 
carapaigp 

3election 
01' firms 

ÎUuÊÊàJàmJSmismjaÊSàm&i 

In the preparation phase, the  first task is to finalize the 

•assistance package1.    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 Modernization Directorate and 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 could 

include seminars with state government officials and SISIs, meetings 

with trade associations, brochures and news releases.    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 important  for the success of the programme.    Suggestions regarding 

criteria and a foundry evaluation scheme are indicated in the 

report,  (table 21). 

' ¿¿jií¿¡¡¡¡¿¡ji¿¿i¿ii¡j¿í¡i 
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1n-plant 
studies 

Task force 

acope of 
werk 

imprentaron phase 

In-plant studies to determine the new technology and other 

inputs needed by each selected unit should be in sufficient depth 

and undertaken by an experienced team.    SSIDO staff may need to 

be supplemented by engaging outside experts.    This task force 

should be responsible for the complete study as well as for its 

implementation and periodic follow-up,   (paras 25I-256). 

Assuming that 80 foundries and  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 engaged for one year) or SI5I technologist, 

(b) a planner/industrial economist from the  National Productivity 

Council or other institution, and (c) a management/training 

specialist from the local 3ISI. 

A comprehensive outline of  the scope of work to be coverai 

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 Modernization 

Directorate, and the  Industries Directorate. 

Five yearly & 

Follow-up phase 

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 useful for each unit, 

giving targets for production, productivity, 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 performance, yields, materials 

consumptions.    The staff at the local SISI should make a visit 

at least once a quarter to assist in specific problems, 

(paras 257-259). 

/The modernized 
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The modernized unit, as a matter of obligation, shouM permit 

personnel from other foundries-rerollers to visit their plants, 

in order that the benefits of modernizing get widely disseminated. 

Possible schedule of activities 

A tentative phasing of activities for modernizing foundries/ 

rerollers is suggested in Fig. 13.    Unless tlie time dimension is 

kept in close control, the programme will lose impact and direction. 

Implications of modernizing 

For the  100 foundry/re roller units alone, leaving aside the 

other four industries, tne costs and benefits of this modernization 

programme could be roughly as given in Table 22.    For fixed outlay 

of about Rs 2 crores, the additional production could be about 

Rs 15 crores/year, apart from increased employment and other 

intangible benefits. 

The continuing pursuit of modernization 

Even after the 5-year scheme is over,  the modernized units 

Active have to maintain and accelerate the  technological pace themselves 
¡urticipation ag well ag tel    other mau ianits to reach  comparable  standards, 
in professional ,...,.. 
activities It is suggested that they participate actively in the activities 

of the  local foundry or rolling mill association 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 Foundrytaen and becoming 

a part of the  community of Indian foundry professionals would 

increase their exposure to technical developments, improve their 

image and give the large foundries a better appreciation of their 

problems and  potentials. 

As part of their continuing activities, the modernized units 

should arrange far their technicians to periodically visit other 

small and large foundries, within India and  also abroad.    Outside 

consultants may be engaged to prepare studies on long-range 

corporate planning, production control, manageraßrit re-organization, 

value analysis, and similar subjects. 

/Their 
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Training - 
a uust 

Their personnel should be sent frequently for training 

courses, covering technicians,  supervisors is" well as managers. 

Not only have techniques of good foremanship to be taught, but 

also new attitudes for making and  keeping the dignity of the 

worker as an individual.    The anali 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 

beyond its small size and joining the ranks of medimi and large 
factories. 

POSSIBILITIES OF UNIDO/ECAFE ASSISTANCE 

In the India Country Programe specific funds have been 

provided for 'Modernization of SISIs and Quality Control for Snail 

Industries» and   'Development of Appropriate Technology'.    Considera- 

tion needs to be given to utilizing these and other sources (such 

as SIS assistance) for mod ©raizing the Indian-foundries and 

rerolling mills.    Some areas of possible assistance are indicated 
below: 

1#    3tudy tours by SISI personnel of foundries/rerollers 

Ob.lect;    To familiarize SISI metallurgists with recent 
techniques, 

Scope of workî 

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

(ii)   The studies will cover a period of 4 weeks each in Japan, 

to study specific technical aspects of anali foundry/rerolling 
unit design, operation and maintenance. 

(iii)   Detailed reports will be prepared on plant visits, with 

specific reference to modernizing the Indian units. 

/2. 
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2.   Assistance to co-operative trade association! 

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. 

An expert in co-operative societies administration may be made 

available for a period of 6 months to prepare the  framework for 

the following: 

(i)    Policies and procedures for additional co-operative 

activities. 

(ii)   Laboratory testing facilities for sand testing, chemical 

and physical testing. 
(iii)   Data collection, inter-firm comparison,  publications and 

other activities. 

3.    Implementation 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 of: 

(i)   Final selection of foundries/rerollers for modernization, 

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

1. Among the ECAFE countries, the major strides made by India in 

developing heavy industries and a basic technological infrastructure 

are widely acknowledged.    No less spectacular, and perhaps inore significant, 

has been the growth of India1 s snail scale industries during th? last 

eighteen years. 

2. The need to stabilize and again accelerate this growth has been 

engaging the attention of the Governraent' s Small Scale Industries 

Development Organization.      It became clear that if these amali 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 (1968)  proposed a modernization 

programme 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, 33ID0 has set up the nucleus of a 

separate Modernization Directorate. 

4. In order to assist in the upgrading of technology at foundry 

and re-roUing units in the small industries sector, ¡SSIDO requested 

the services of the UNIJO/tìC.iFE Regional Adviser on Metallurgical Industries. 

5. The original request was for a six-month study, which is indeed 

the tiiue that would be required for this comprehensive task.    However, 

as such industrial advisory services are primarily to make broad techno- 

economic studies ani to identify the further work needed, this study has 

/ had 
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had to be restricted to six weeks.    The terms of reference comprised 

advising SSI1X3 on a nodernization programme as follows: 

(i)    To study the foundry and re-rolling industry in India 

from the view-points of obsolescence of machinery and methods, and  < 

su&gest steps to be t*ken to improve and modernize it, in order to 

achieve optimum and fuller utilization of installed capacities in the 

re-rolling industry, and irtproveinent in quality of castings and  their 

econouic production; 

(ii)    To suggest steps to be taken regarding modernization of 

these industries and types of assistance to be provided by government 

to small scale industries in this field; 

(iii)    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. 

Method of work 

6. The regional adviser was in india from 8 April to 22 May 1973. 

In this period of  six weeks,  some 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 Snail industries Service Institutes 

were well spoken of. 

7. Coinciden tally,  some of the same units had been studied by the 

adviser 16 years ago when working with K.N. Dastur & Uo, in connexion 

with an industrial capacity assessment for the Iron and Steel Controller, 

(unfortunately, the plants have changtxi very little - only grown a lot older'.) 

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

Director, SISI Hyderabad.    The primary 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'practices and plans was compiled 

in a questionnaire and advice on  specific operating problems was given. 

Tne opporti.iity was also taken to i zquaint various tr de associations 

with the broad outlines of government's  proposed modernization programme. 

This report was completed at Bangkok on 8 June 1V73. 

Ackn ow led gement 

9. The co-operation of Mr.  Han jappa,  .¡evelopment Commiss Loner, 

and Mi-. Raman, Director modernization,  SSIüO, are gratefully acknowledged. 

At all cities visited  the local 3IoI staff were helpful in arranging 

discussions  and visits - often four or five plants a day in 44 C températures, 

The adviser benefited by discussions with Mr. Phakta who assisted hi::, ably 

throughout the field trips. 

10. A large number of persons were met in India on this assignment 

and a partial list is in Appendix I.    The plants visited are shown in 

Appendix il, and the itinerary followed  in Appendix III. 



- u - 

II.    Si ALL SCALE MSTÀL INDUSTRIES AND MODERNIZATION 

Small industries in the yverall context 
1 ' 

11. The  small scale factones-(aver 200,000)  represent 90 per cent 

of the  total nuntoer of industrial plants in India while their gross outnut 

(around  •xs 1,450 crores)  is about one-third of the country's total product 

value.    For a fixed investment in the  snail industries sector of arouna 

Hs 250 crores, employment is provided to 3.3 Dillon people, (l.hile clearly 

the complementary development of both iarfce and small industries  is needed, 

it oay be noted that a sing].e  large project such as a two million ton 

integrated    steelworks would involve an investment of say Rs 800 crores 

and provide direct employment to perhaps 25,000 persons).    When  similar 

industries are cornered, the value added per unit of fixed investment 

is reported  to be 1.6 in the snail scale  sector as compared to 0.36 in 

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

against Rs 17*500 in lar ft- industries. 

12. In the Fifth Plan, a government outlay of Rs 350 crores has 

been proposed on small industries and it is expected that almost two 

million new jobs may be created.    W *ny measure, this sector is  playing 

a crucial part in India's development, and indeed ias a privotal role 

in other ^üFE countries which have major employment problems and limited 

financial resources. 

Metala in the  anali acale sector 

13. A decade ago, metallurgy  in the small scale sector in India 

generally meant only foundries and  heat-treatment shops.    Since  then, 

large numbers of new processes have been addea in the ferrous and 

non-ferrous fields, such as metal finishing, forging and power metallurgy, 

to name just a few. 

1/   Defined as units in which investment in riant and equipment 
"     is under ¡is 7.5 lakhs (US* 100,000). 



CT 

- 5 - 

14. Further, due to  the efforts of SSIOO, there 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 heat-treatment of products.at the SI3I 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  industries in  the  small scale sector  (Table 1). 

It will be noted that as  early as 1907 these industries covered 9,259 wits, 

employing 309,789 workers and had a total output of over Rs 430 crores. 

Of  the above,  the basic  ferrous and non-ferrous units which supply their 

products (such as castings) to the metal-based equipment manufacturing 

industries covered over 2,000 units employing 77,000 workers, and  had an 

output of Rs 130 crores.     Since 19t7,  expansion in these basic metal 

industries has been at a  rate of about 20 per cent oer 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)  represent about  15 per cent of the 

total small industries outout. 

Strengthening of metallurgy activity at SSIDU 

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

and  the signifie int role  they have been selected  to play in the proposed 

modernisation programme,   it is considered necessary that metallurgical 

activities be further strengthened in òoIDO. 

1$. At present there is no Metallurgy Division in the central 

organization.    Further,  out'of a total of 84V tachnicaj experts on the 

SSIDO staff as on 31 * larch 1971  Ueport 1970-71 Small Scale Industries, 

DOSSI, Hew Delhi), only 50 were in the metallurgy field;    against  this, 

there were, for instance,  247 in mechanical engineering.    The 1970-71 

report also  indicates that a Deputy Director for 'Metallurgy is located 

/ at 
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at SISI's in only six states, while there is neme in important industrial 

areas such as Maharashtra, Tamil Nadu am  Delhi.    Resources and personnel 

available,  it would appear highly desirable to have a uetaHurgy Directorate 

at SoIÛO itself and Deputy Directors at SISI's in all states and functions 

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

Small scale foundry industry in India 

19, Castings for industrial applications being produced in India can 

be broadly classified as follows: 

*•    Iron castings 

a) Grey  iron castings 
b) Malleable iron castings 
c) Alloy  iron castings 
d) Ductile iron castings  (nodular and SG iron) 
e) Spun and vertically cast pipes 

II.    5teej castings 

a) Carbon  steel castings 
b) Alloy and  stainless steel 

111•    Non-ferrous c¿stints 

a) Copper-base castings 
b) ¿inc-base castings 
c) Aluminium-base castings 

20. Due  to the  investment restriction of rts 750,COO to qualify as a 

small scale unit, ductile  iron and steel castings are generally not produced 

in this sector.    Both ferrous irá non-ferrous foundries are in three 

categories, namely,    (i)  those doing jobbing work,    (ii) foundries on 

regular production itene, 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 

programme,  it  is necessary to compile up-to-date statistics on foundry 

capacities and production, to enable rational planning for raw materials, 

new equipment, personnel training and  so on. 

/ Roughly 
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22. Uoughly, there are some t>,000 foundries in India, of which 

5,000 (about 85/b) are registered units in the small scale sector.    In 

addition,  there are a large number 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 average selling price fis 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 about one-fourth of India's 

total iron castin£ output. 

Recent statistics of  size-wise distribution of all foundries were not 

available.    Judging by trends vid this fiela survey, rough estinmtes 

are given in Table 2.     i-lost of the foundries  in the  sciali sector would 

have  less than 100 employees and below 600  tons/year production. 

A, 

Table 2:    Size-wise distribution of iron foundries in India 

By nuflòer of employees 

aapj-oyees 

Below 50 

51 - 100 

101 - 200 

Above 201 

jib of foundries 

66 

1A 

à 

12 

$ of foundries 

B-    <v tonnare of production 

Production 
(tons/yr) 

Below   250 34 

251 -   600 24 

601 - 1200 16 

Above 1200 26 

24. Geographically, airaost 60 per cent  of the iron foundries continue 

to be located in five states:    around Bátala, Ludhiana and Jullunder in 

Punjab (about 1,000 units), Agra in Uttar Fradesh, Ahraedabad in Gujarat, 

Madras and Goimbatore in Tarali Nadu and Bombay in Maharashtra.    Distribution 

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

/ Market 
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Market for foundry products 

25. Today there  is no dearth of  oraers for foundries, ano  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 technology  has not kept apace. 

¿6. üomestic  demand for various foundry products, as recently estimated 

by the Indian Engineering Association,  is  indicated  in Table 3.    The 1970-71 

demand of about 2 million tons of  iron castings (excluding pipes) is  expected 

to rise to 3,411>,000 tons by the end of the Fifth Plan.    Small scale 

foundries can meet a larger part of  this demand by modernization and better 

utilization of capacity. 

Table 3:    Future demand 
(in  tons) 

for castings 

Ferrous (iron and steel) I975/70 1978/79 

a) Non-Pipe castings 
Grey iron castings 
Ductile and alloy castings 
Malleable   iron castings 

Sub-total: 

2,991,200 
12,430 
35.760 

3,039,390 

3,361,300 
14,800 
49,700 

3,U6,8O0 

b) Pipe cas tint's 
Cast iron  spun pipes 
Vertically  cast  pipes 

Sub-total: 

300,000 
247.000 
547,000 

340,000 
285.00U 
625,000 

c) Steel castings 
Carbon steel 
Alloy steel 

Sub-total: 

177,150 
3J.Ö90 

211,040 

205,000 
40,900 

245,900 

Total: 3,797,430 4,287,700 

Non-ferrous  (industrial metals) 
a) Copper base alloy castings 
b) Zinc base alloy castings 
c) Aluminium base alloy castings 

15,000 
7,500 

22,000 

19,500 
10,000 
29,000 

Sub-total: 44,500 58,500 

GRAND TOTAL    (A/B)î 3,841,930 4,346,200 

27. The modernizing of existing foundries is discussed in Chapter III 

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

/ Re-rolling 
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Re-rolling industry in India 

28. In the re-rolling industry,  thu  polarisation is not so much by 

size a3 by units which roll billets allocated to them through the Steel 

fle-rolling Mills Association  (S.üiA),  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 Re-rollers 

Association.    Most such  units could roll scrap as well as billets if 

these were nade available. 

29. The re-rolling industry, both billet and scrap, has been estimated 

to involve a capital outlay of ds 40 crores and provide direct employment 

to about  80,000 persons.    The re-rollera contribute about  50 per cent to 

India's total production of bars and rods,     iough estimates of capacity 

and production of  re-rollers are shown in Table 4. 

Table 4;    Capacity and output of re-rolling industry 

Scrap re-rollers 

SEMA 

Billet re-rollers 

Scrap re-rollers 

Total: 

No.   of 
unit (2 

Capacity 
-shift basis) 

t/yr 

Production 

t/yr 

Capacity 
utilizatioi 

748 3,180,000 (1,500,000) 47 

116 3,300,000 620,000 19 

96 

960 

295,000 

6,775,000 

150,000 

2,270,000 

51 

39 

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

Research, the country's total deaand of bars and rods would rise to 2.2 million 

tons by 1975 and 3.7 million tons by 1980. In other words, existing re-rôlling 

capacity itself is  twice the probable demand in 1980. 

/ however 
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31. however,  estimates of capacity are somewhat arbitary with each 

state agency adopting its own basis for calculation.    There is  inde«! a 

good case fir a comprehensive re-as. essment of capacities in the re-rolli.ig 

industry, for which a  suitable framework exists in the work of the Technical 

Committee, 196t>.    This  could then forra the basis for a better evaluation of 

the role of re-rollers in the overall economy as well as a more equitable 

distribution of the limited billets and  scrap    available. 

The small scrap re-rollers 

32. Table 5 on the next payo shows the  present capacity of scrap 

re-rollers.    It will be noted that ir. the period 1966-73,  capacity of units 

under the Industries Directorate increased steeply from 907>000 tons/year 

to 3 »130,000 tons/year.    aach unit would appear 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 Punjab  (159 units), followed by UP 

and West Bengal.     These three states  together with ¿faharashtra, Gujarat 

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

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

in various states in spite of the central Government's efforts to discourage 

them.    As it happens,  due to  difficulties and delays at the  integrated steel 

plants and the ri&ing Indian requirements, the shortage of steel continues 

to be acute and   the  scrap re-rollers are now able to ¡rake  a significant 

contribution to the economy (and also nuke  good profits),  even  though raany 

operate with obsolete facilities ar 1  produce sub-standard products.    Also, 

they play a useful role in salvaging a by-product  (scrap)  and converting 

it into a usable material (bars   ina rods). 

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

with SRM/i.    oorae 30 per cent  of available scrap also goes to 96 scrap re-rollers 

who are members of SIìKA.    This leaves about 175,000 tons  of  scrap for allo- 

cation to about 750 units in the small  scale sector,  that is, a 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-utiUsod,  though in varying degrees. 
/ Obsolescence 
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Obsolescence of existing units 

35. The majority of  foundries visited were 5 to 25 years old  (and 

some  in traditional areas such as Howrah and  rtgra were started 60 to 70 

years ago).    They have not changed much since they began - while in this 

period foundry techniques have advanced considerably.    The technology 

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

earlier times is no longer suited to today's needs. 

36. Only a small sample of units was examined (about 2Í of total) 

and  there is no clear measurement of  obsolescence, but to hazard an estimate, 

70 per cent of the iron foundries can be considered obsolete and 45 per cent 

of the re-rollers.    This is  somewhat idgher than the Mewalkar estimate of 

35-50 per cent  obsolescence in this sector. 

37. Much has beon done in  India to nurture the small  scale sector. 

But unless the technological stapution in a number of  fields is  soon 

overcome and  these units made self-reliant,  it is likely that in the  next 

five years,  people may question why special facilities should continue  to 

be given to what a senior official referred to as    "a pampered sector where 

the exploitation of labour  is the maximum". 

38. Consequences of backward techniques 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 kp/ton, or say 

450 kp  steam coal to heat a ton of billets a pain s t a possible 300 kg/ton. 

2) The yields of   pood products from metallic charge are low - 

oftai  only 50 per 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 more when it could be halved.    The  surface condition, dimensional accuracy 

and strength of castings as well as rolled sections is quite unsatisfactory. 

  / U) 
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4) The more sophisticated, higher value products regain out of 

technical reach, so that profit margins are small on highly competitive, 
low-technology items. 

5) The production of rood castings r mains an art, a natter of 

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

6) The imbalance in  capacities  of production equipment at various 

processing stages causes frequent bottlenecks and curtailment of production. 

7) Due to inadequate attention to layout, ventilation and materials 

handling facilities, tht   *:>rkinr environment is  generally arduous, unhealthy 
and  unsafe. 

39. Of course,  obsolescence itself  is   relative - a cupola which is 

out-of-date  in Europe «ay not be so  in India, and indeed a re-rollinC mill 

considered obsolete in Maharasthra ^  operate viably in Gobindgarh.    For 

our  purpose,  a foundry or rolling um can be considered obsolete when the 

quality or range of   its nrouucts does not  meet the required  standards and 

its costs cannot be competitive under non.al economic conditions (Today, 

even obsolete units are ,raKÍn¿  profits,  although operating at only one-half 
of capacity). 

40. There is yet another dimension to the  problem:     the quality of 

the environnent in which  the  staff works,     n plant wht.ro a worker has to 

move heavy castings  (50 kg each) manually ail day, or which has no proper 

ventilation,  or minimum safety devices, must be considered obsolete in 
terms of today's norms. 

The proposed modernization programme 

41. In a modernizing society, technological modernization  is an 

inevitable component - whether  in large scale  industry or  small.    The 

alternative - staßnation - means slow but inevitable death.     The modern- 

isation of snail scale industry in India  is  no new concept - indeed, 

as early as 1948,  the Industrial lolicy Resolution proposed  that small 

/ factories 
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factories be provided a  'package'   of inputs including "raw materials, 

cheap power, technical advice, organized marketing of their products 

and where necessary, safeguards against intensive competition by large- 

scale manufacturers, as well ^s on the  education of the worker in the 

use of  the best available  techniques". 

Then again, the  Second Industrial Policy Resolution of April  195b reiterated: 

"The State will, therefore, concentrate on measures designed  to improve 

the competitive strength of the snail-scale producer.    For this  it  is 

essential that the  technique of  production should be constantly improved 

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

as far as possible, technological unemployment". 

42. In most situations, it  is cheaper to modernize and  consolidate 

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

nucleii for fresh growth have to be created in regions as well as in 

product lines whi.cn have hitherto remained undeveloped.    These new products 

should be such as can fulfill the urgent needs of  import substitution as 

as well of increased  exports in the Fifth Plan. 

43. It is now rightly proposed by the  Government  of India to concentrate 

efforts on modernizing foundry and ro-rolling mills together with four 

other industries,  in the initial years of J he Fifth Plan.    From these 

industries,  somt: 300 units will be selected for a  "time-bound   package 

programme".    This modernization package includes credit arrangerîents at 

concessional  rates,  svbsidy and tax concessions,  intensive technical assistance, 

supply of  raw materials «and other inputs.    The facilities presently envisaged 

by SSIÜ0 are now being examined by various governnent agencies and it is 

possible that some of the assistance proposed may be reduced or modified. 

/ Objectives 
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Objectives of modernization 

44. The four major objectives of  revitalizing technology in the 

metals field can   generally be stated as follows: 

1) To upgrade the  quality of  castings and  rolled products 

through appropriate technology and   control techniques; 

2) To reduce costs through higher equipaent and labour 

productivity, in order to  improve  the   competitive position in domestic 

and export markets; 

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

4) To improve the working environment. 

45. Foundries and re-rolling mills  ire both concerned with the 

shaping of metals.    In both industries  there is presently an unlimited 

market. • But the  rationale for modernization is aifferont.    The   foundry 

involves a  series of technology-oriented operations,  requiring, testing 

and control at each stage in order  to achieve good  operating yields and 

high product quality.    The  product itsalf can  take many forms and a variety 

of compositions.    On the  other hand,   scrap re-rolling is a straight-forward 

mechanical operation resulting in  a  lii.iited range of  products,   generally 

only on« item - reinforcing bars. 

46. historically,  iron foundries  in the small-scale 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 

consistently meet the  required standards.    There is thus a clear need to 

upgrade processes and  equipment. 

47. AS far as scrap re-rolling is  concerned, there  is scope- for 

improverrent 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 io limited.    However supply of rolled 

steel from the  integrated plants  could, hopefully, riso  in the  future and' 

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

the  opportunity jjgt to improve quality ani diversify output. 

/ 48. 
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48. Clearly, both founders and re-rollers are not to be modernized 

for the sake of modernization. The jow-çogt, jow-yolmqe ^ÇhnglOCT Which 

they have evolved has to be revitalized, not replaced. The new machinery 

as well as balancing facilities must be carefully selected and adapted to 

suit the specific products, moulding materials available, labour skills 

and other conditions in each individual unit. Prestigue purchases of say 

a mechanized sand handling system are clearly unnecessary. 

49. While on his first consultancy assignment 20 years ago, work 

simplification at a  steel foundry in indi-,  this adviser had recommended - 

and got the management 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 hammer and  chisel.    Rut within a 

week,   the workmen were squatting on top of the tables'.    This is the kind 

of 'modernization'  which the  small scale sector can easily do withoutl 

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  and   should, after an initial period, be rtjcoverable  through lower 

costs,   expanded production, and enhanced reputation for quality products. 

51. By and large, the technology needed to improve operations  is 

already  available within the  country,  at the large foi<ndries, consulting 

firms,   foundry equipment manufacturers,  technical societies, national 

research laboratories and  foundry training institutes.    What is needed is 

to organize the effective transfer and dissemination / this technology to 

the small foundries which are scattered throughout the country.    Similarly, 

the improved equipment proposed does not need to be imported - it can, 

without exception, be manufactured in India, in fact, much of it  can be 

fabricated in the small sector itself, provided equipment designs  are 

made available, 

52. Some reactions to the  idea of modernization were interesting. 

At a foundry which sorely needed essential equipment, we asKed,  "If you 

were given Rs 50,000, how would you  spend it?"    The  reply:     "I would rather 

buy raw materials."    Ât another dilapidated foundry, the reply to the same 

/ question 



J 
-19- 

question was:    "I would build a new foundry and run both the new and 

old one."    One foundry proprietor   explained:    "V/e will not buy shot blasting 

equipment because although the customer would be pleas od to have shot- 

blasted castings,  he will not picase us  by paying anything extra'." 

53. In certain  fields the  technical leve]   at tht  s;aall units is 

reasonably  high and the  need is not  to add or replace equipment  but to 

re-condition it.    Prices of  new .»chines have risen rapidly - for instance, 

an imported die casting ¡¡achine which cost As 50,000 five years ago and 

Hs 85,000 three years ago,  today costs ris 1,10,000 (The indigenous equipment 

is even more expensive).    In such circumstances, it may be more  economical 

to 'modernize'  the  old machine at some  cost. 

54. In   some areas, the f ictory sheds made of wood  poles and  nntts 

arc in dilapidated condition,  allowing rain  to enter and preventing the 

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

any modernization programe,   the shed itself must also be changed, requiring 

additional finance. 

Fears expressed regarding modernization 

55. during discussions with trade associations and  individual 

entrepreneurs,  some anxieties were expressed regarding the  proposed 

programme: 

Nationalization :     There was an  unreasonable anxiety that once 

a unit became efficient it would  ; et nationalized.    "Why for modernization", 

one person askeu,  "if  followed by nationalization?".    Surely, the  small 

scale sector, by its inherent characteristics, would have the lowest 

priority in any nationalize'.ion programme, and this could  be readily explained 

Neglect of  other setal 1 units;     The view was expressed that units 

selected for modernization would become an  'elite class', and  that the 

discrimination against the  others would be resented.    Moreover, the SISI's 

in thedr pre-occupati on with this  progr^-^*- -W neglect the services which 

should  be rendered  to all units.    There ;aay be a danger of this happening, 

unless the  SiSI staffs were strengthened  specifically for modernization. 

/ Transformation 
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Transforation to medium scale units:    There was a 'psychological 

fear'  that with the additional investment for modernization, units may lose 

their  present small industry status and  corresponding benefits.    However, 

units which have the vitality to expand from small  to medium scale  should 

be encouraged to Jo so, as th*y would  derive other kinds of  benefits and 

scale-economies not available  to small units. 

Implo» en tat i on gap;    Finally, the view war repeatedly expressed 

that while Government's modernization programme looked ¿ood on paper, it 

may not be implan anted fairly and efficiently.    Clearly,  if  there  is  further 

delay in starting work, or if  the  'paotage»   of  inputs now visualized  is 

tak»  up only in a piece-meal manner,  thon the protrammo would not   have the 

desired results.    This  would  indeed be unfortunate because the need  to 

modernize these small foundries is  urgent ana the benefits to the  economy 

could  be substantial. 

/ III. 



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 and scope for modernisation in 

the grey iron, malleable, non-ferrous and steel castings fields are reviewed 

below. 

A.    GREY IRON CASTINGS 

58. As already noted, the bulk of the small foundries 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 some which operated at low technological 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. 

Existime 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 needed 

to give specific recommendations and 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 summarised in Table 6 on the next pages. 

/Table 6; 
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Unit 

J.F. Fount!r", 
Fr ride bad 

Cossnl Foundries 
Pvt. ltd, 
F^npur 

Ehcrrt Found r»- 
Fvt. ltd, 
;> lcuttr 

Î Pn.Tlee Silri, 
Calcuttr 

îlaœkrisiine Iron 
Foirdr1 -, 
0' rah 

Pirquets 

CI castings 

CI cfstings 

Grey & /.Hoy 
cast in ~5 

CI crstinrñ 

CI  Cf stia-s 

Labour 
Investment    (on roll 4-   Techn. 

Ra contract)    3taff 

15,00C 

50, œo 

ioc,oco 

50,toe 

163,. xc 

24 

0+3C 

454é5 

3f 

^O+lfi 
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Teblc 6;    Surmary of iron foundry f; 

Ave.        Sele 
Prodn.    Value 
(t/rc)    (Rs/t )      Keltic Units —   _ 

30 1,50T      1-24» airolr. 

6 for 1-24" CUT» li - 3 
self --¡-3*" "    CU~»0lc'! ( 
ire (not en i^ccted) 

20C 1,800 1-36» curoL-, 
1-;/ " croia 

40 1,200 1-42" cupol; , 
.'-3«'" ci'-ol- 

Î. 

150 1,700 l-/tl" cupol?,, 
1-30» cu-o]; 

S- 

i-.v.s. f. Co, ci cfstiigr, 6o,oro 
T'-'Eore Ro?d (renin- r.'/c 
Bprrpiore f reres to 

Ushf ) 

]^r,Te F-n-'ri.n,   K/c tools, purp,    175,0fr 
>.nfrrlore electric notor f- 

reni. 
CI cast 5 up? 

25 I 12        l,2f.'0      1-18» cu:ol; 

90 3 70       1,7' 0     1-36» cure 
1-24" dia 
cupol; 

V.R. ft Bros, 
Ffen/ylore 

CI castings f 
prindinr media 

500,000 150 70       l ,700 Induction ice 
(ffO kr), 27" 
r   37» euro 1" s 
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"•* of iron foundry' facilities 

Sfnd f.oulri 
Ì JeItin^ Units_ ^       Preparation        Frepai 

1-24"  cupo Ir rnrinr.l I anual 

1-24"  cupo li . Sand ^ixer 1-nould n/c 
;-3¡ '» cu?oL" (not beinr used)    (not Voi ¡if usee') 
(not  connected) 

1-3 f-" cupolr , 
1- / "  croia 

1-42" cu; ox; , 
~.y ;> ci''-ol" 

1-1,?" cupo la, 
1-30" cn"o3, 

1-18"   cu-.oL- 

1-36"  crol; , 
1-24" dia 
cupo!; 

Induction  ice 
(ífC kr), 27" 

37"  curo!/s 

? mur 1 

Ir.nu al 

SA*ri nuller 

an •;;" 1 

Sind railler 

irllrrr., poorer 
sieve 

Ilp.nup.l 

îxnuel 

"sud operated 
Houldinr n/c 
self frbricrted 
- 6 ,T

OB. (none 
i,i operation ; t 
present) 

! p.nui 1 

Fnar ; tic pin 
lift t^e, turn 
over t"pc f 
uf'-'-.d-operptod. 
! -ouldinr   n/c 

I anurl 

Core lach^nerv Fettliru; Control 

C0?   'TOCCS8 Irnucl Visual 

i t.nur 1 I'iUlUf 1 Vi 8 eia 1 

Ifenup 1 Fedest? 1 (. Tr.Tiíi. 
portrble testine 
printers ¡•./c 

I,:Anuf=. J Î ?nu?1 Visu- 1 

1 r nur. 1 FlexiVle 
shf ft 
pri rider? 

Vi su?. J 

! í'.nus. 1 Fee est".1  £ 
portable 
rrinders 

Inspect«. 
by Ushi- 
Sewir,p  .   ' 
Go. 

CO,, í
7
   oil 

s?.<d  core 
Turblinf terrei, 
prinders - 
fettlinr IF  nost-- 
ly sub-cont rr et ed 

Visuel 

C0_ process Gripers, 
tivblinp barrel 

Chérie?! 
pìvsicrl 
1? torator 

/Panpr.lore Ehrg. 
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Unit Product! 

Labour 
Investment    (on roll 4-   Techn. 

Ra .çontrfet     Staff 

Ave.        Sale 
Prodn.    Value 
(t/ro)    (Rs/t) 

- 23 - 

Melting Units       

Bangalore Äigg. 
Industries, 
Bangalore 

Uchayamkpx Iron 
Vbrks, 
Kolhapur 

Jry Ehavani Iron 
'/forks, 
Ko Ih apir 

DJ'. Foundries, 
Kolhepur 

Hind Casting & 
Iron Harks, 
Kolhapur 

Shri Dut ligg. 
Corpn, 
Kolhapur 

Yashwrnt Iron 
f' Steel Vbrks, 
Kolhapur 

Shell moulded        225,000 
CI castings 

CI castings 50,000 
for m/c, sugar 
cane crusher 
spares etc. 

Oil engine pr.rts    24,000 
&. geni. 
CI castings on 
Job order 

CI castings for     20,000 
large scale 
units è geni. 

light I heavy 33,300 
wt.    CI castings 
on job orders 

Sand & centri-       80,000 
fugally cast 
liners 

CI castings by     197,850 
mechanite pro- 
cess 

10 20       4,r€0 

26 

164-12 

12 

284-10 

24 

90 

70 

Sklener oil 
fi red  rRverbra- 
tory tilting 
furnace-200 
kg/capacity 

1,080     1-30" cupole, 
1-18"  cupola 

20        1,500      1-28"  cupola 

25 800      1-2F"  cupolp. 

200 800      1-30"  cupola 

48       2,000     1-24" cupo It 

70        2,500      2-28»  cupoIf 

Pakco ftxgg. 
Pvt. Ltd. 
Kolhapur 

Kulkarni 
Enterprises, 
Sangli 

CI castings on       40,000 
job orders 

CI castings on     100,000 
Job orders 

20 

120 

30       1,500     1-24" cupol- 

120        2,000      1-28"  cupola 
1-24" cur olí- 
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Melting Units 

äklener oil 
fired reverbra- 
tory tilting 
furnace-200 
kg/caj: acity 

1-30" cupole, 
1-18» cupola 

Sand 
Preparation 

Resin-bonded 
shell moulding 
sand 

Manua 1 

Mould 
Preparation 

Cronig shell 
moulding m/c 
German make 

îîanual 

Core Machinery        Fettling 

German make shell Manual 
core shooter with 
electric core 
oven 

Manual l'anual 

Quality 
Control 

Visual 

Visual 

1-28" cupola 

Ì-2F" cupola 

1-30» cupola 

1-24" cupolz 

2-28" cupo If 

1-24" cupolr 

1-28" cupola 
1-24" cup oli« 

Sand rauller & 
sand testing 
equipment 

Sand mullcr t: 
sand testing 
equipment 

Manual 

Sand muller 

I\ù.ler 

ïîuller 

Iîanual 

Manual 

Manual 

2-pneunatic 
moulding m/c 

2-hend operated 
ri/c  (tto pneu- 
matic m/c being 
installed) 

ïianual 

Kanual 

Core mixer 
& manual 

1-moulding r/e       Manual 
(not in use) 

Sand null er Hand moulding Manual 
4-power sieve machine 

Kanual 

luxer ft oven 

Pedestal grinders,Chi11 teste 
tumbling barrel     & visual 
etc. 

Pedestal &• 
hand-grinder 

Tumbling barrel, 
grinders, crane 
etc. 

Tumbling barrel, 
& grinders 

Pneumatic chip- 
per, grinder & 
tumbling barrel 

Chill tests 

Visual 

Wedge-test 
i: hardness 
tester 

Wedge test, 
hardness 
tensile & 
chemical 
tests 

Tumbling barrel     Hedge test 

Sand blasting,       Wedge test 
tumbler & 
grinders 

/Bharatiya 
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Unit 

Hiaratiya 
Foundries, 
Bombay 

I 

CI castings for 
flushing sys- 
tems 

60,000 19 

Kajeco Ind. 
Agra 

CI pipes & fit- 
tings, man-hole 
cover 

175,000 230 

Indian Iron 
Foundry, Agra 

CI weights, 
pump parts 

100,000 50+50 

Satya Indi. 
Corp, Agra 

CI Rly crstings, 
nan-hole covers, 
pipes 

100,000 lOOflOO 

'Trtionf>l Iron 
Fdry, /*gra 

CI castings for 
own products & 
tesis 

32,000 51+10 

Kisan Fdry, 
ludhiana 

Heavy CI castings 
on jobbing basis 

50,000 14+0 

l'odern M/c Tools 
?• Bigg. Ifcrks, 
ludhiana 

Heavy CI castings 
on jobbing basis 

60,000 5+15 

New India 
Foundry, 
ludhiane 

Heavy CI castings 
on jobbing b.->sis 

50,000 16 

Eharat Jyotee 
Mechanicals, 
Ludhiana 

CI castings for        20,000 
grinding & Hosiery 
machines 

3+5 

Hindustan 
Castings, 
Ludhiena 

Heavy CI castings 
on jobbing basis 

30,000 12 

Labour Ave.       Sale 
Investment    (on roll +   Techn.    Prodn.    Value 

contract     Staff     Ct./rm)   XWU 

30       1,750 

600       1,000 

200 

400 

40 

40 

30 

900 

1,000 

1,000 

1,200 

40        1,000 

10        1,700 

1-lt cupola 
2-pit furnaces 

1-4P" cupola 

1-42»» cupolr- 

700      1-46« cupoL- 

1-28" cupola, 
1-30» cupola 
A crucible 
furnaces 

1-36" cupola 
1-39" cupolr. 

1-33" cupola, 
1-24" cupola, 
1-16" cu polt. 

1-42" cupola 
1-36" cupola 

1-36" cupola, 
1-16" cupola 

!;U. 

Kh, 

fe; 

Mr 

It" 

liai, 

25        1,000      1-30"  cupel- 

SECTION   1 
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M^li-^rií?   íl*-i4 +.m 

Sand 
Prece, rat ion 

Mould 
Core Machinery. FstUiflf  

Quality 
Control 

1-lt cupola 
2-pit furnaces 

ììuller 2 jolt squeeze 
2 turn-over 
machines 

Core blower Pedestal & hand 
grinders 

Visual 

1-4P" cupola Ilanuel Manual Manual Pedostai & 
grinder and 
tumbling bprrel 

Cherñcal 
and mecha- 
nicrl test 

1-42" cupol? Manual Manual Manuel Pedestal 
grinding 

Test done 
by outside 
agencies 

1-4^« cupol* Manual Manual Manual Pedestal 
grinder 

Tensile, 
drop & 
hydro lie 
load test 

1-28» cupola, 
1-30» cupola 

Sand mill Hand moulding 
machine 

Manual Manual Chill test 
ft visual 

t: crucible 
furn£ces 

1-36" cupola Änual Manual l ¡anual Manual Visual 

1-39" cupola 

1-33" cupola, Manual 1 ¡anual Manual îfenual Test done 
by outsití e 

1-24" cupola, agencies 
1-16" cupole. 

1-42" cupola Manual Anual Manual Manual Visual 

1-36" cupola 

1-36" cupola, Manual Ifenual Manual Manual Hardness 
ucSw 

1-16" cupola 

1-30" cui«!" Manual Mrnual Manur.l Manue1 Chill test 
& visual 

/Indian V/c 
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Unit 
Investnent 

Products                Rs 

CI castings           100,000 
for o*?n m/c 
tools 

labour 
(on roll + 
contract 

35 

Techn. 
Staff 

1 

Ave. 
Prodn. 
(t/rio) 

125 

Sale 
Value 
(Rs/t) 

800 

Melting Units 

1-36" cupola, 
1~4£" cupola 

Sar 
Pr» ;• 

Indian îi/c 
Tools,  ¿itala 

Manu-- 

Delux Kuthali 
'.»forks, Datala 

CI castings on 
jobbing bpsis 

110,000 5+25 2 400 C50 1-36» 
1-40" 

cupola, 
cupole 

Sand  •• 
nach:r 

Hero ihgg. Wbrks, 
Bátala 

Chilled CI 
rolls & m/c 
tools parts 

20,000 2044 3 25 350 1-33" cupola Manu- . 

Sharda Ft'ry, & 
Enrp. '»forks, 
rtatala 

Heavy CI cast- 
ings for owi 
m/c tools 

250,000 15+25 1 60 1,200 1-48» 
1-33" 

cmroXc , 
cupola 

Sand   • 

Bombay Fdry & K/c, 
.on ri tsar 

CI castings for 
printing press 

75,000 $+7 1 20 1,500 1-30» 
1-18» 

cupola, 
cupola 

Sand   - 

Victor Tools, 
Jnllundur 

CI castings for 
hand tools 

125,000 25 1 100 1,600 1-30» cupo If Sand   - 
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Meli tira» Units 

cupola, 
cupola 

Sand 
Preparation 

Manual 

Mould 
Preparation 

Double box & 
sweep moulding 

Core Machinery 

Manual 

Fettling 
Quality 
Control 

1-36" 
l-4ß" 

Manual Hardness 
tester 
pyrometers 

1-36" 
1-4P" 

cupola, 
cupole 

Sand seiving 
nachine 

Manual Ifenual Manual Visual 

1-33" cupola Manual Manual Manual Kanual Test by 
outside 
agencies 

1-4P" 
1-33" 

curóle, 
cupola 

Sand muller Manual Manual Manual Test by 
outsi'e 
apencics 

l~30" 
1-18" 

cupola, 
cupola 

Sand muller Manual Manupl Pneumatic chip- 
pcrs & grinders 

Wedge tes'- 

1-30" cupolf Sand muller 2 jolt-squeeze 
moulding machine 

Manual 1-coke fired 
annealing 
furnace 

Hardness 
test 

SECTION   2 
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Factory size: 

60. Units ranged from productions of 10 tons castings per month to those 

with 400 tons per month.    Break-downs by outputs and personnel strength are 

given below: 

Output 

Units 
Production 
tons/month No. % of 

total 

0-50 Iß 55 
51 - 100 6 18 

101 - 200 6 Iß 
201 - 300 - - 

Over   300 2 JL 
Total 33 100 

No.  of 
employees 

0-20 

21 - 50 

51 - 100 

Over   100 

Total 

Staff 

Units 

No. % of 
total 

10 30 

13 40 

5 15 

5 15 

33 100 

61. It is interesting to note that  in the Japanese iron foundry industry, 

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

modernisation programme got underway), the distribution by number of employees 

was as follows: 

Staff 

No. of 
employees 

0 - 20 

21 - 50 

51- 100 

Over 100 

Total 

Units as 
g of total 

44 

31 

11 

JÂ 

100 

The proportion of units with staff of under 50 persons was in fact higher in 

Japan in 1958 than in India today. 

/Equipment 
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Equipment and processes; 

62. Practically all units employed only cupolas,   dth a few using 

crucibles.    The pattern of cupola sizes is indicated below: 

Units Cupola size 
I.D. in inches 

18»   & under 

19     - 24" 

25     - 30» 

31     - 36» 

37     - 48» 

Over 48» 

No. % of 
total 

6 12.5 

8 16.5 

13 27.0 

31 23.0 

10 21.0 

Total 48 100.0 

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 and 

in others (for instance, Bata, a) only once or twice in a month for heavy 

machine tool beds, etc.    The hourly output  for cupolas of various sizes is 

snown in Fig.  2.   It may be noted that these are figures reported by the 

factory and  tie re was no opportunity to check these.    Cupolas were around 

30" dia and are estimated to be producing ?bout 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 38 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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Table 7:    Small iron foundries using specified facilities 

Technical staff 

Sand preparation 
equipment 

Machine moulding 

Shell moulding 

CO    process 

Fettling equipment 

Laboratory facilities 

Equipment cost over 
Rs 100,000 

Total %   of 
No. of       total 
units      (33 units) 

13 

13 

7 

1 

5 

15 

4 

14 

40 

40 

21 

3 

15 

46 

12 

43 

% in each size group, 
by No. of employees 

O-?0   21-50    51-100   Over 100 

20 46 20 80 

20 39 80 40 

20 8 60 20 

10 - - - 

- 8 40 40 

40 31 60 80 

— _ 20 60 

10       31 80 100 

65. Á comparison with foundries in Japan in 1958 is as follows : 

%   of total 

Small foundries 
visited 

India, 1973 

All foundries 

Japan, 1958 

21 22 

3 5 

15 27 

12 12 

Machine moulding 

Shell moulding 

CO   process 

Laboratory facilities 

There is indeed a similarity 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 I5 years — and 

this serves to indicate the possible scope for improvement in India also. 

/66. 
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66. On the basii  of the above observations,  a typical grey iron foundry 

in the amali scale sector in India can be said to have the following profile: 

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

180 to    2AÛ' 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 one cupola giving about 10 tons of metal per cast.    Bed coke height is 

inadequate, no ferro-sili con or soda-ash are used, metal temperature is low, 

and 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.    I4oulding and core-making 

operations are done manually with dry sand practice. 

4) 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.    Metallica 

yield is only 50-60 per cent while coke rate J s 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 shortage 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 3mall foundries leaves much to be desired.    As they 

have grown over the years, new equipment 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. 

A he layout 
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óe. The layout of one of the units visited in Howrah is shown 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  cupola in the open air.    From the date land is 

purchased, the  cupola shell  is fabricated aiti the first castings produced 

within 30 days! 

69. Using simple layout  planning techniques, the layout of most foundries 

could be improved radically and with only small expenditure on relocation of 

3orae 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 foundry with good arrangement  of equipment  and uni-directional 

materials flow is shown in Fig. 4. 

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

0.5 to 2.0 tons per man-month.    With some work simplification and mechanical 

aids it should be possible to produce 1 ton per man-month for medium weight 

jobbing orders and 3 tons or moro for heavy castings. 

71. Most of the workerc  were paid on a piece-rate basis and only at one 

foundry (Kulkarni Qiterprises,  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 proprietor hat: no incentive to install new 

equipment or even to use what   is installed. 

72. In Bátala and Ludhiana, a labour  gang goes from foundry 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  (lis I5O-2OO per man per month) and 

cheap sand (Rs 25/IOO 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 government,  is 

forced to work long hours at low wages in unhygienic and unsafe conditions. 

The working environment needs to be improved and minimum standards enforced. 

Without such improvement, the modernisation of foundries can have no meaning 

for the people who are most concerned. 

74. Most of the  iron foundries are proprietors hips.    In Punjab, if a 

proprietor has sor.» money he would rather build a now foundry than improve 

the old one.    When his  son has grown up, he builds a cupola for him in an 

adjacent plot, the next  son gets a re-rolling mill, and so on.    Indeed, 

some "family planning" is needed for foundries, to prevent  further 

proliferation. 

Possible improvements in eauiment and practice 

75. The shortcomings of existing foundries, as discussed above, themselves 

suggest the changes that could and 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 
I 

Enriched blast cupola 
i 

Reverberatory furnace 

Rotary furnace 

Arc furnace 

Core-less induction furnace 

Channel induction furnace 

i 
Horizontal continuous induction furnace. 

/77. 
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77. The coke-firöü crucible and oil-fired tilting crucible furnaces have 

given way to the  cupola which is the predominant melting unit in tho foundry 

sector.    For the types anu qualities of grey iron castings being produced,  the 

cupola is undoubtedly the most economic,  even though its thermal efficiency is 

only 2$ per cont.     for malleable, high-duty and ductile irons, the cupola in 

combination witn  some furnace,  or other air   JIO  electric furrucos may be considered. 

78. However, the design end construction of the cupola and its operation, 

control and maintenance in the small foundry ere often unsatisfactory. Sugges- 

tions for improvement wer« discussed during visits, 

79. Cupola design: 

b£>HX) needs to have stano ara assigns of two or three alterni ti ve cupola 

sizes/types prepared,    «lthough  such designs were said to otist,  at none of the 

dISI's visited were they avril, ble.    ouch designs and working drawings, based on 

up-to-date technology ana   specifically suited to the  inferior raw materials now 

available to the  small fo une ries,  cou If.- be of great value. 

80. The melting rate to bo expected can be estimated by a formula such as: 

Meltin¿ rato     _ Fuel burning, rate (ib/hr) x iron:coke ratio x 1/4 /wTña 'box pressure 
(tons por hour) 2,000 

Fuel burning rates vary from 450 to 1,800 lb/hr for cupolas of ¿4" to 42", while 

fuel rotio is fron 4 to 0:1 and wine, pressure 8 to 24 cz.-   Taking typical values 

une er goou Indian conditions, the melting rates,  charge, blower cnarreteri sties, 

etc,   that m.'v  be expect ou under  gooc conditions have been estimated  in Table 8. 

It will bo noted thr.t these outputs,based on iron:coke ratio of 8:1 ana prime 

foundry coke,  are higher than  present  practice in the  small scale sector,  but 

could  serve o s targets tovards wnich cupole  operation could more. 

81. In only two of the units visiteo was the cupola being chargea by a 

mechanised  skip - in all other  cases charging was by carrying heavy head-loads 

and up a steep ladder,    nn electrically-operated skip with a side-dump bucket which 

discharges direct into the cupola could be fabricated locally for Rs 6,000-8,000. 

This, together with a weighing scale,  coulo greatly facilitate and regularize 

cupola charging at the an:11 foundry. 

/Table 8: 
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82. A typical eqid-blast/bai«;nceu-blast cupole   of 4ö" din is shown in Fig. 5. 

Height of cupola, blast pipe connection, location of iron and slagging spouts, 

dimensioning of tuyeres and selection of blowers have an   Important influence on 

thermal efficiency and cupolr. per farmene o. 

Cupola operation; 

83. Infoile cupola design and dimensions can be checked and rectified once and 

for all, cupola operating practice is the significant factor which affects day-to- 

day efficiency.    The following variables neeo. attention: 

(i)      Hir blast;    To control air supply to optimum level,   a control valve on winci 

pipe and U-tubc pressure gauge on wind belt are necessary.    Generally, air 

through tuyeres shcula be around 1300 cite requiring a blower output of say 

1430 cfra at 16 oz pressure for a 30"  cupola. 

(ii)    Bed coke height;    This is a critic,?! factor as bed  coke servos the  important 

functions of supporting the  charge, providing the combustion to mult  it,  and 

the incandescent bed through which metal droplets pick  up temperature,    n 

practical ne thou is to  adjust bed height to  the level  of lining erosion on 

previous melts. 

h check by arop rod to  ensure proper height  is necessary before 

regular metal charging. 

Limestone/Brixblock neues to be chargée over the bea coke. 

(ii:L) total charge and composition;    Improper charge proportions give rise to poor 

molting rate, heavy shrinkage, hard castings ano  ofi-grade metal composition. 

Therefore,  charge calculation based on known analyses and melting loss 

together with careful veighrient of metal and ferro-alloys are essenti,!. 

The analyses and  sizes of charge ¡n¡ tori al s h. ve a predominant effect 

on cupol.. operation.    The following sizes may be ainod at,  although it is 

appreciated that each  foundry must evolve its own practice b.-sod on available 
materials: 

Cupola dichter, inch „a 

Size of coke, inches 

Size of scrap, inches 

/(iv) 

¿A B 2È. 42 M 
2 2è 3 3¿ 4 
7 9 11 13 14 
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(iv) Coke charge anu ratio:    As malting rato, tamper ature, and to some extent 

mutai composition depend on coke ratio, it is necessary to compute the 

coke needed and weigh the charge. 

*n additional split  coke charge shoulc be provided  along with 

every seventh charge in order  to replenish the bed coke. 

For better fuel economy,  some    soaking   time (say 45 to 60 

minutes)  should be allowed after completing cnarging to door  level before 

starting the blower. 

belays ano olí fie ulti o s in opening the tap-hole can be avoided 

by a wooden form of suitable oesign while Diking up the tap-hole. 

(v)    Metal control tests;    The   'wodge test'   is r  simple instant  mtthoo to noto 

the change in iron composition ana suitability of metal for different 

casting specifications,    kny variations from the normal chilling chr.rr.cter 

should be treated with proper innoculant,  etc. 

Temperature variation needs to b« observed with an optical 

pyrometer. 

Test bers for physical ana eh ernia 1 tests should  be poured 

regularly, and results co-rolctod with crsting quality. 

Cooling ana shake-out tir.es shoulc. be determinad  for each type of 

casting ana r ecord cd for future use. 

84. Moulding; 

Development s :.n mouloing methods hove been as fallows: 

Skin driod mould 
4, 

Baked mould 

Gru en  sane mould 
it 

CO,, mould 

Fluiü   sand mould 

Silicate mould 

Hand-operated machine mould 

Pneumatic Kiachine mould 

Slinger moult 
if 

High-pressure hydraulic mould 

Permanent mould 
*/ 

Pressure die a:sting 

Lost wax process 
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85. Major advances are teeing place not only in mass production but also 

in jobbing work.    Precision moulding techniques are gradually replacing the 

traditional hand and machine moulding n«ethoGs, in order tj produce accurate 

machines parts, with consistent reproducibility and low costs.    With the increasing 

sophistication of industrial casting requirements in Indie in the Fifth Plan,  the 

small sector foundries will have to switch over to some of thesu moulding tech- 

niques in the coming years. 

86. HS noted, present practice is predominantly hand moulding on the shop 

floor or in double-boxes,   using ary sano and occassionally groan sand.    Co ras- 

are also made manually in Gry   sana or oil sand.    Sand is prepared by shovelling, 

mixing,  and sieving manually. 

87. One of the basic  stops in amali foundry modernisation should be proper 

sand preparation which includos cleaning and  screening, removing metallics, 

measuring send ano adulti ves,  c er-ting and effective mulling to devele ^ the 

full value of the binders and  ensure uniform properties throughout each and 

every mix.    At the same time,   the minimal  tusting equipment is essential for 

routine  shop tests on atleast   (a)  sand purmoabilitj , (b) moisture, (c)  strength 

and (d) mould hardness.     ¿>uch  control equipment would cost about  Rs 5,000 and  even 

a audi foundry can afford this.    Sane testing itself is meaningless unless proper 

co-relation is established witn  resultant casting quality. 

86, Whore sand anc   gas  costs permit,  the usu of C0o moulds needs to bo 

encouraged.     Shell raouluing is  also well suited for small  foundries, and two  units 

visited w^ro using it successfully, 

69. For automobile ana railway castings, oil engine and machinery parts, 

pipe fittings, valves ano  other  repetitive light and medium weight castings mould- 

ing uachinos,  either nana  operated or jolt-squeeze type, are considered very 

desirable.    Also, greater use needs to be made of anr.p flasks and stack moulding, 

where possible.    Where flasks are made by the foundry itself,  the design should 

provide for an accurate match through use of machined joints and pin-holes with 

hardened bushings. 

/Machine 
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90. Machine moulding would (i) greatly increase (double or more) the number 

of moulas mede with the   same labour,   (ii) reduce the  rejections in castings 

substantially, (iii) make for a botter  flow of storiai s mû working environnent, 

and (iv)  enable production of castings with unifcrc,  consistait weight and surf ree 
fini*. 

91. For the typo  of operations at   aru.ll foundries,   core blowing  equipment 

is not generally necessary.    But thero  is considerable  scopo for improving the 

core arying and mould drying facilities.     Thtó oven should provide a uniform 

measured  temperature throughout and c   flow of hot, dry air to unsure good drying 

ana baking. 

92. Fettling ; 

This operation is often a bottle-neck at Indian foundries.     The problem 

is tackled at the small foundries by massiv^, uso of manual labour on contract 

basis,     üpart from ar. occassional pedestal or portable grinoer, no equipment is 

usee.     Shot-blasting equipment, pneumatic  chipper s,  swing  grincer s and tunbling 

barrels woulo be useful r.uüitions in most  fettling departments. 

93. Materials handling} 

*t small foundries which have  reached •:. certain  level of sophistication, 

the use of pallet convoy or s for moving moulas ano vibratory knock-outs neeo to be 

considered,    dimilarly,  narrow-gauge trolley lines U   arying ovens and fettling 

areas woulc. bo desirable,    k hand-operatec 4-ton erano  could find many uses inside 

the foundry.    Other  simple aids include  geared ladles, wheelbarrows and bins for 

storage and movement of  anali castings.     infoile the primary aim is to  produco high 

quality  castings, an important 3econaary   objective is to  utilizo labour  effectively 

without  avoidable fatigue. 

94. Testing oquiouont; 

In aduition to   sane-testing  équipait, a progressive sciali  foundry, 

particularly if it is producing grrdco  costings, should he vo (a) chemicr 1 labora- 

tory for  rapio carbon and sulphur tetermin. ti on (b)   universel testing ¡¿achine 

for tensile and transverse tests and hardness testing  (c)   sr^ll lathe   for sample 

preparation, (c) bene  -no k.p-.ct test  equipment for nallei .bio ir ns (e) uotallo- 

graphic  testing for special irons.    Qfcourse, as importent as having this equip- 

ment,  is to have the will to use it, day  in and day out. 
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95. If all thy requirements for testing equipment, cupola blowers, light 

cranes, raullers, etc for industry-wiae modernisation were aggregated and bulk 

orders placed, then manufacture woulo be facilitati» and nrices reduced. 

Utilization of foundry capacity 

96. In spite of good demand for castings,  the iron foundries in the small 

sector atre estimated to be operating at  only about 20 per cent of thoir capacity. 

The technological improvements discu&seo above, together with botter raw mr Urial s 

availability and creoit facilities, could improve capacity utilization many-fold. 

97. n now factor limiting utilization is the recent electric power shortage 

all over Indie-..    Frequent anc  prolonged power cuts,  often without notice, are 

greatly affecting the rhythm of founury operations, as also of other industrial 

production.     If the power cut is less than two hours, en operating cupola could 

generally be  re-starteü, but a power stoppage while melting in an induction 

furnace results in a ruined lining and loss of expensive m.tal.    Workers also 

suffer  - s they get only half-pay while power is off. 

98. Those foundries which  switcheo  from coal-fireo. furnaces to more efficient 

oil firing ere suffering due to  snortage of oil;  those who changed to even inore 

efficient electric furnaces r.re now suffering the nost due to  the power  shortage. 

oo, they ask, why modernise?    Some grey iron foundries are installing their own 

diesel generators, others are putting up oil engines as start-by for cupola 

blowers, while one unit hau a sleep*  old man to turn a bi<:yclo-wheol-operatecl 

blower for his crucible when the electricity went  off! 

The economic8 of iron founarv mechanisation 

99. The  snr.ll founder is caught in a vicious circle:     he cannot modernise 

because he does not have the uoney, and buyers will net pay his more- for his 

castings because his founcry  is not modern enough  to produce quality products! 

In fact,  the foundry owner feels that oven if he improved his castings,   the 

requirements of the market and the force of competition are  such that  he would 

.lot got a higher price.    This is partially true, but it is a short-tern view. 

¿ven today there are buyers who are looking for bettor-quality, higher-priced 

castings, and in the future the   'modernised»  símil foundry would be more viable 
than th-i obsolete one. 

Aoo. 
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100. Consider the hypothetical case of a typical small iron foundry, before 

and after modernisation: 

101. existing facilities: 
Initially it consists cf onu 30" cupola producing 2 tons/hr.    It is 

operated about 4 hours/day, 6 times a month to molt 48 tons of metal/month, whicn 

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

102. The  unit has one pm-r.iller type sand mulier for preparing .',11 types 

of sand but moulding is manual,  on the floor or  in double boxes,  in ctry and 

green sane.     There is a pedestal .rinder ana portable grinder, but no equipment 

for materials handling or for testing and quality control. 

103. Cost of plant and equipment iü  Rs 44,000 while annufl sales turn-over 

is Rs 4.2 lakhs.    There are 36  oeople on roll  but no technical staff. 

104. hoù^rniseu facilities; 

If the factory has enough space available ano. the owner h"s a progressive 

interest in improving his f; cilities,   then many of the  techniques reviewed above 

can be added to his existing set-up.    The 30"   cupola c¿,n be upgraded by (i) 

increasing its height to five times the diameter, (ii) installing a skip-hoist 

charging system,  (iii) improving blast control by providing pressure anu  volume 

measuring devices,  (iv) using an optical pyrometer and othe*r metal control tests, 

(v) carefully proportioning ana sizing the charge net eri als,  (vi) close  super- 

vision of melting practice ana (vii) proper patching and maintenance,    k second 

up-to-oate cupola of  similar  size is added. 

105. One  cupola come then operate at a rate of about 2.75 tons/hour, 6 

hours a uay and 12 days a month, to give around 200 tons metal/month.    Rejections 

would be lower ana  about 136 tons KQUQ  castings/month (upto Grade 22) coula be 

produced. 

106. Sieve-cum-aerutor,   sana testing equipment, mould hardness tester, with 

two hand moulding machines (lOü complete moulds/shift) woulu be installed,  about 

one-third    of the output would be floor-moulded heavy castings (upto 4 tons 

piece-weight).    For cores, sand mixer ana oil-fired oven are visualised.    Oil 

ana C02 cores, where feasible, would  be used. 

/107. 
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107. Additional fettling equipment would include a tumbling, barrel,  swing 

frame grinder and    pneumatic chipper.    Harei-operatoo crane (4 ton capacity), 

geared ladles, vibratory shake-out and - trolley Une are added.    For testini' and 

quality control, a «nail chemiccl  lab and a universal testing machine are purchased. 

ns a result of better casting quality ana grade,  selling price can be expected to 

increase from Rs 1,350/ton to Rs 1,500/ton. 

108. Capital costs of the foundry, before and after modernisation, ere 

estimated in Table 9.    Labour force is estimated in Table 10. 

/Table 9 
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Table 0:    Equipment cost of snail   iron foundry t efort 

and after modernisation 

Exist inr: 
Koltinr 

One 30« cunóla 18,000 

Sand preparation 

{faller 

Mould/core making 

Mould boxes,  tools 
Mould drying oven 

Fettlinp 

"'edestai fi hand rrinder 

Testing 

Materials handling 

Utilities 

Power,  water 

7,000 

5,000 
5,000 

6,000 

3,000 

Total equipment  cost "s   ¡1,000 

Modernised  (ad  itionel cost) 

Modifications to exist inp 
cupola 

Second  10" cunóla 

Sieve -cur.-aerator 
Sand testine equipment 

12 

28 

Two hand-mould inr nach ine s 25 
Coro  sand nixer 5 
Core  oven 5 
Addi,  nnulí!  boxes,  etc. >'¡ 

TunMinii ! arrel 
Sw inr-franc  ¡Tin'.er 
Pneumatic chipper 

C h S ricteminator 10 
Universal test inr T/c 2r> 

Hand-opt: ratet' crane 15 
Trolleyline  à sh< Ice out 11 
'"-care;!  ladles,  etc. 3 

'ower,  water 5 
Contingencies 10 

Additional equipment 
cost Rs 1Ö1 

Total equipment cost 
after noderrisation     is 225 

000 

000 

000 
000 

000 
000 
0(K) 
000 

000 
000 
ooo 

000 
000 

oco 
000 
000 

000 
000 

000 

a/    "hen buildings cost  is  include 1,  the  total fixed capital ray 
be taken at  P.s 70,000 for the existing foundry and *îs 325,000 
after modernisation 
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Table 10:    Foundry labour force before and after modernization 

s t i n F Mod eri i i z e d 

Personnel 
Mo. on 
roll 

Monthly 
cost 

Rs 
Personnel 

No.  on Monthly 
cost 
Rs 

Foreman 1 300 Manager 1 800 

Mistry 2' 500 accountant 1 500 

Moulders 10 2,00C Foreman 1 500 

Fettlinr 8 1,200 Clorks/stenoprapher 2 500 

Helpers 1¿ 1.500 Supervisor 2 800 

Total: 36 5,500 Moulders 26 6,500 

add 20% for PF titC . 1.100 Cupola operators 4 1,000 

Labour cost: Rs 6,600 Fettling 

Helpers 

16 

15 

3,200 

2,250 

Electricians/fitters 4 1,600 

Laboratory & QC. A 1,500 

Total: 77 19,150 

Add  20% for FF etc. 

Labour cost: 22,980 

109. It will be noted that while the labour force has doubled, the 

monthly wat-e bill  has a»rt than trebloa, due  to higher costs assumed for 

better trained and motivated staff.    at the   same tire,  output of  ¿"ood 

castings has  increased five-fold - fron 2b torn  to 136 tons per month. 

The production cost and profitability estimates are presented in Table 11. 

At the modernized foundry {reduction costs are lower«! by alno at 20 %, 

while the pre-tax return on total capital increases considerably.    This 

hypothetical exercise assuiaas of course that  the market wouM be there 

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

quantities of  pip iron and coke would be available  (which is unlikely). 
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Tat If 11:    Estimates of production cost !/efore and after modernisation 

¥ice/ton 
Ixist in« Modernised 

consunptior. cost consumption cost 

(P-8) ton/nonth Ws/month ton/month Rs/nonth 
Materials co§t 

Pip iron 550 26 14,300 105 57,750 

Purchase ' scrap 450 6 ?,700 45 20,250 

Foundry returns 150 20 9,000 60 27,000 

Coke 350 12 \, 200 33 11,5^0 

Limestone 10 2 20 10 200 

Alloys,  etc. 700 3.000 

Total 30,920 11n,750 

Less credit for foundry 
returns 450 20 \000 60 27,000 

Net materials cost 21,120 ^2,750 

Cost above 

Latour cost 
Consumables (sand,  etc.) 
Power K water 
Pattern expenditure 
%pair & maintenance 
antral plant overheads, 

rent,  etc. 

Cost at ove materials 

Production cost 

Fixed charges 

Depreciation on plant P T/; 

Interest on capital investnent í  (1 

Interest on workin.   capital Í   10/     (on ?s 10(>,000¿ 

6 600 
700 
400 

1 4nr- 
500 

500 

9 , 700 

Is 31 ,620 

410 
525 

(MX)) '330 

22,980 
4,000 
2,200 
6,100 
3,0f'0 

*   000 

r i„ - £>\J\) 

*s 135,030 

1,900 
2,4**0 

(on Rs 500.000)    4.175 

Total cost of sales •13,385 
(i.e.  ^s  l,300/ton) 

143,545 
(i.e. Rs  1,050/ton) 

Profitability 

Sale s rice ipt s/nonth 
Pre-tax profit/nonth 
Annual pre-tax profit 

Profit:Sales 
Profit:Fixe' canital 
Profit :Total capital  onployed 

(26t P 2s 1,350/t) 35,100 (136t S Rsl.500)    204,000 
1,715 iiO,4 55 

20,5 0 725,460 

AM 2*. 6'/ 
29.4, 223.Of 
12.0 88. Of' 
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B.    MALLEABLE HON CASTINGS 

110. Due to the steel-like properties of  malleabl-    iron, its tensile 

strength of over 20 tons/sq in,  food elongation and  bund properties, impact 

resistance and good machinability, such castings have a wide range of 

application in automobile accessories, textile, agricultural and railway 

equipment, and a variety of machan e components.    The  investments and 

technique needed are well within the capabilities of  the small   scale sector, 

ana with greater encouragement from Sib Is,  small malleable iron foundries 

could  play a larger role   In the country's industrial development. 

Existan* malleable foundry facilities 

111. Five snail units w^ro visited, as described in appendix 6 and 

summarized in Table 1¿. 

112. Equipment:    Melting processes bu in g used were colu blast cupola 

aril  oil-fired rotary furnace3j annealing was  generally in conventional 

room-type furnaces,  oil or coal fied, where packtet  pots are loaded and 

unloaded manually.    With  such equipment  malleable   iron is being, produced 

but its quality and metallographic structure cannot be of a high 

consistent level. 

HI' Products:    Presently,  products consist generally of pipe fittings, 

automobile accessories and machinery pirts.    Keeping  track of  the large 

number of  patterns  and  the fettlinf   of  castings arc  often bottle-necks. 

It seems likely that in the' next stage of  sophistication of suà 11 scale 

foundries, the production of spheroidal graphite iron castings will hav- 

to be takoi  up. 

Suggestions for modernization 

114. In order to achieve consistent properties  in malleable castings, 

the following aspects need attention: 

(i)    The metal must be sufficiently fluid   at casting  temperature, 

and castings cf varying cross-sections  should bo  internally sound and not 

graphitise in the   'as-cast'  condition; 

/ (Ü) 
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Table 12s    Surnary of malleable ircn foundry facilities 

Unit Products 

Ktro Malleable Malleable & 
Ffr.(P) Ltd, CT castings 
langaloro 

F CO Malle." ble 

ir ivi  3up< r 
Structure, 
í onba-" 

¿..P. vir. 
«•o,   Jullundur 

Ecthi Ind,, 

Malleable 
castings * 
pipe  fitting 

i'í«' 11er ble 
c.'stirv's h 
pipe fitting 

Malleable 
castings for 
automobile 
spares 

í'alleable 
castings for 
industrial 
chains 

4. ve. Sale 
Investment Tech.    prodn.      Value     Pelting      Sand Mould 

Rs Labour Staff    (t/nth)    (Rs/t )     Units       Preparation        Prop- 

3OC,000        2 50 

400,000        75 

581,800       150 

175,000        30        3 

200,000 35 

Xj5*         Val* 2,000 7-30" snnd nulIfrj 8 bene1 

cupolas povrer sieve 
A aerator sque^-Z' 

1 ture 
:-/c 

125 3,000 1-18" hot- uullcr, 4~hand 
blr' St power sieve o p erat» 
cupola rù.chin' 

120 2,250 l-2^t & mull or *T; e Idi re 
(75 CT. C.I. 1-1 l/4t 
45 KT.) 4,25C 

l'.I. 
oil fired 
rot ? ry 
furnaces 

60 î'.I. 2,300 2-7 OC kg null or, 2   V-lt-:- 
X»       w • i. • 1,700 oil  fired 

rotary 
furnaces 

power sii ve '-.oulriii. 

20 3,000 1-500 kg 
oil-fi rod 
furnace 

ííanur 1 Manual 

SECTION   1 
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e 12:    Surnary of malleabile iron foundry facilities 

..ve. Sale 
«•ch.    prodn.      Value      felting 
,yff    (t/nthj    (Rs/t)      Units 

Send 
Preparation 

Mould 
Preparation 

Core -.ualit- 
Preparation        Fettling Control 

7      130 C.I.    2,000    2-30« 
cupolas 

sand nul1er,  8 hand mould 
povrer sieve    n/c, U  jolt- 

2      125 

120 
(75 C.T. 
I;5   F.T.) 

60 T'.I. 
10 C.I. 

20 

3,000 

2,250 
C.I. 
4,25C 
I'.I. 

2,300 
1,700 

3,000 

1-18" hot- 
bla st 
cupola 

1-2H & 
l-i iAt 
oil fired 
rotary/ 
fumr.ces 

2-700 kg 
oil fired 
rotary 
furnaces 

1-500 kg 
oil-fired 
furnace 

& aerator 

Müller, 
power sieve 

nail 1er 

squeeze n/c, 
1 turn over 
r/c 

4~hand 
operated 
ranchines 

nuller, 2  ,1olt-squecz< 
povrer s i e Vf    moulding n/cs, 

Hanua 1 Manual 

Core ejector:  Turbli r, 
one grinders, 

power hack- 

Core oven 

moulding n/c s      Manual 

Manual 

Manual 

Turbi er & 
pedestal 
grinders 

Turnbier, 
pedestri 
hand 
grinder 

("-rind ers 

Grinders 

Y.'edge í 
bend ti.ti 

'•leapc i- 
bend it-it 

Send t r-t- 
ing,  phy- 
sical an< 
eherical 
tests 

Teats -v-r'- 
by cuts'   ., 
agencies 

T-"Sts tlrrv. 
by outsic - 
agencies 

SECTION  2 
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(ii)    Ûn annealing at the required time/temperature regime, the 

iron carbide must be fully decomposed, in order to achieve  thu specified 

physicals. 

115. Those conditions require high casting  temperature and close 

composition control.    The  hif;hur the carbon  and  silicon contents, the 

greater is  the tendency for mottling.    In more sophisticated foundries, 

the use of direct reading   spectrograph to analyse the molten metal rapidly 

would enable adjustment by additions, before metal is tapped ani  poured 

into moulds. 

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

pii   iron,  such control is  practically impossible to achieve consistently 

in the normal cupola.    The  oil-fired rotary furnace (with food monolithic 

linings,  recuperation for heat economy, and  pyromttric  control)  is 

considered a preferred unit  for  small malleable foundries,    H welj-designei 

hot blast cupola could also be used,  but a conventional cupola should be 

discouraged.    Electric furnace meltmê   and  electrically-heated annealing 

furnaces would not be within the investirent limits of the'  snail sector. 

117. due to its comparatively low carbon and silicon contents and 

consequent  higher rae It int  point and  heavy solidification shrinkage,  pattern 

design and moulding  methods  for malleable   iron call for special care 

including liberal provisions  for runners, rises and  internal/external chills. 

Moreover, the higher casting temperature requires sand   of  high refractoriness 

and  permeability.    This,  in turn, requires synthetic  silica  sand-bentonite 

mixtures together with routine testing   of moulding,  sand.     The typ*   of 

castings in the malleable range lend   themselves to m chine  moulding, either 

hand  or pneumatic. 

118. While  for small scale  operation,  the room-type annealing furnace 

is the  cheapest available, nevertheless,  its op»; rati on needs considerable 

improvement:    handling of pots could be mechanized by forklift or bogey 

and the  temperature cycle controlled by pyrometer.    Pressi t annealing 

cycles  (at times 130 hours and   over) would  be shortened by  proper packint , 

loading and temperature control of furnace. 

/ The most 
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119. The most serious difficulties to be overcome are the high ash 

and poor strength of coke supplied to »¿all foundries together with the 

hit-'h and varying phosphorous in pit iron, dilution of charge with 30-4C % 

steel scrap is a partial solution, while purchase of special foundry irons 

with low sulphur and phosphorous at high costs is another. Each pltnt has 

to work out its own charge compositions and its own mlleabilizin*, cycles, 

to suit the available materials and desired end-uses. 

120. The  design and manufacture of inexpensive shot-bias tin,   equipment 

for  anali foundries would  remove present bottlenecks in fettling. 

121. n modernized small malleable iron foundry would  ha v.,-  typical 

parameters indicated in Table 13.    For an investment  of Rs 7.5 lakhs, 

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

on total capital. 

C.    NON-FERROUS CASTINGS 

ExistiuiF. non-ferrous foundries 

122. Particulars of  units visited  are described in Appendix 7 and 

facilities summarized in Table 14.    Most units in the   small  scale  sector 

use coke-fired crucible furnaces.    Generally control on quality of raw 

materials, metal in the furnice, mould inj'  sand  preparation and moulds 

is inadequate. There is considered to be food scope for reducing costs 

by extending the life of crucibles through careful handling and iüeltint; 

procedures. 

123. The  selection of the meltint* unit depends not only upon the 

quality of the castings to be produced, but also on economics.    Due to 

the  hifji cost of electric furnaces  (indirect arc, resistor or induction 

types)  as well as hi[h electricity charges in many regions,  such equipment 

is rarely bein^ used.    In any modernization programme, the economics of 

«lectric melting units should be fi ven proper consideration, as the cost 

of end-products is attractive. 
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Table 13: Operating parameters of "modern" small malleable foundry 

Products: 

Hain »QuipponU 

50 tons/month "of pipo fittings & lifcht castings. 

Average seit;s pricu Rs 3>50O/ton. 

One hot blast cupola (cr.p.  1 t/nr). 

Ont sand mixer (4 t^ir). 

Six hand moulding machines. 

One oil-fired annoaling furnace (cap. 6 tons). 

One oil-fired cove oven. 

Galvanising,  fettling, testing equipment. 

Capital cost: _R¿, 

Equipment 

Building, etc. 

Total 

working capital 

Labour force; 75 men (including supervisory), 

Production costs 

Materials and supplies 

Labour, maintenance, etc 

6,00,000 

1,50,000 

7,50,000 

2,50,000 

Rg/t.n castings 

Rs 1,650 

550 

Dorics cist 

bopröciation fe 7,j 

Interest on fixod capital fe 9* 

Interest on working capital t* 10* 

<¿ , «¿ÜC 

68 

112 

42 

ÍAiiAMmi^BmmMmíÍÍL¿m 

Total cost 

Sales receipts 

Pre-tax profit 

Profit  : total capital 

¿ ,442 

21,00,000 

6,34,0)0 

63 % 
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Tabic 141    Sunnary of non-ferrous foundry facilities 

Labour -ve. 3c le 
Investment  (on roll + Tech.      prodn.        Value Send 

Rs Contract)    Staff      (t/no)        (Wt)    Ko It inn Units Propane 

Copper L: 
cluniniur 
castinps 

?o,ono       u. 

40, ocv       îe 

750,000 96+20 

2      fct copper      20,000    4 pit 
t-'Sc alloys furnr.ee E 

''il 4t 

20t 

22,000    2 pit 
furnrcer. 

15,00,0    6 cil-fir'-'J 
tiltinf 
crucible 
furnaces 

liamr 1 

Manir 1 

î!aJJ....r 
rid '!• 

Bangalore Enf>      Ton-ferrous 
Industries, *> CI castings 
t'rngaloro 

.•3 in Fatel f.  Co» «»lurdniun t 
twabay copper bp.3o 

rilo7' castinp 

Srnt Brass 
1   tal ''forks, 
Jullunder 

Brass castings 
for valve Í 
pipe fittings 

225,000 10 

100,000 35 

160,000 10 

20t 
(rainij 

CI) 

4t 

Nil        25t 

4,000    Skflnar 
(r.ai.uy oil-fired 

CI)      furnace 
(2(X; k¿) 

14,000    6 oil-firod      Fuller 
bail-out t'fpe  f. tc. 
crucibles 

15,000    6 oil-fired      Kanur.. 
rit crucibles 
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bio 14;    Sunnary of non-ferrous foundry facilities 

,r ..ve. Sale 
-.11  + Tech.      prodn.        Value Sand Mould Core Quality 
•.et)    Steff     (t/no )        (Rs/t )   Kelt inn Units Preparation    Preparation Preparation Fettling   Control 

2      it copper      20,000    4 pit KPJWI ÎLanual Manurl Manual      Visu*l 
t"sc alloys furnaces 

''il 4t 22,000    2 pit 
furnrces 

Kami'• 1 Manual CO    certs      Manual      Visurl 

2 20t 

1 20t 
(nr.iniy 

CI) 

15,000    6 oil-fired      Mailers, 
tiltinr rid;.'Ics 
crucible 
furnace s 

¿,,000    SkoInar 
(cai iuy oi 1-f i red 

CI)      furnace 
(200 kfj 

12,, 000    6 oil-firod     Mu.Ilcr, 
bail-out type etc. 
crucibles 

15,000    6 oil-fired      Manual 
pit crucibles 

6 rouldinr.    Core- 
n/c blower, 
(nanur.l)        C0o cores 

Shell 
r.touldinf: 

Manual 

Manual 

Core 
rivo ter 

co2 
process 

Grinders Che: lie 1 
etc. t 

physic"/1. 
lai . 

Grinder    Visual 
etc. 

Grinders Visual 
etc. 

Manual Manual      Visual 
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Unit Products 

L'.bour ..Vu. Sal t 
Tnv^stnent   (on r^U  + Tech. } rodn. Vr.lu': 

Rs          Guntr'Ct)    Staff 
«>/•••< ) (^A) 

Sr<n 
I', H.inr Urn in F'rer 

wmmmmmmmmmÊÊmÊÊmÊmkÊÊmmmmmm aHMia      -,    IMI AIM 

£up* r Elect ri cri  I>oss\irr die 
:*   Ehr, c-ntirifs for 
J <" TÍ d -"I'^'d iii. )."'t, t PB •'. 

cntoc 

9(XJ,CC/--        12,04-60 3<"t 13, (fc 

! - scot  Rr.tf.T- 
V ri nos . 

ir..:3suri.  dit 
<>.  tu au " '-nidi' 
f:'¡sti:v'3 

22C/TX) 3C-f-Sr 31 1, ,000 

* vsort. . ut.: 
£• TV! <•'.(.. , 

I '-nf lore 

¿une C;r 
C'-StilVS 

40,000 3C 11,.v r 

; ^ti: ii". I Die 
C  stinr, 
; • >nbay 

pressure r.nd 
rrrvit"- die 
cstinrs 

25C ,occ        y 7t 1¿,0¡T    "in-,   c i]-í ir. 
crue it !• 
furriel. ; 
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'ir .,vo. Salt 
" } ¡   + Tech.       F mein.        Vr.lue Sand Mould Corf- - r;ur.l:t 
¡" ct )    Staff       (t/;"•'' )        (rs/t)      M-liinf Unit g F'rcpr ration Frcp^.rntien F r<jpr ration Fettlinp    Z< r.tr 

eeo 3<~t 13, (TT, Fi Vf " 
proceso 
(CC, te ,'.U't) 

0 ri re- . re , Own 
tte, 

'. i'l'io 
t     1 
r •  r. 

3t        i?,ooo 

7t 11,000 

Thr •-• c.>la- 
ch "•M t r 
pr<'¿5<, s 
UOto ICft ) 

Thru e   hot 
chr.r.ber 
= y.e 

G ri liai, r?, Visu- i 

7t liajOro    "ine  oiJ-liri.c' 
crue il le: 
furn-'Ct; 

One cold 
chenbers 
] re ss   (60t ) 

GrincO rs Fhy?ic 
...Le. o 

eh-' nie 
IP.î . 
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124. Currently, melting losses art hi^h.    With proper fluxes am 

covers,  this could be kept down  to  1 pur  cent in  the case of bronzes  in 

crucible furnaces and to 3 por cent in reverbaratory furnaces,    diwilarly, 

with proper multine  and  mouldinc controls, castin i   rejections   should be 

United to 6 - 10 per cent. 

125. Selection of an appropriate mou Id in f method  af»ain depends on 

economics  (cost of equipment and mould making),   tolerances  required and 

number of pieces to be cast,    nost of the units visited use green, skin 

dry and dry  sand moulding.    Eut there is now enough experience on shell 

moulding and die casting in   the  small scale sector,  to warrant  their 

adoption in the  expansion and mod urn i za ti on of non-ferrous foundries. 

126. Most foundries have no equipment for tensile, hardness or other 

te»sts (except pressure tightness  testing   where required),     H comprehensive 

programme of quality control should cover the selection of charge, melting 

practice, pourin¿  temperature and  mould  quality,  in order  to minimize 

defects commonly encountered  (such as  shrinkage,   ras unsoundness, 

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

127. ">ome progressive non-ferrous foundry units were encountered, 

for instance, nnnapurna Cooker Co, Üanfalore, which has six oil-fired 

tilting crucibiu furnaces and six moulding machines arti is  planning a 

major diversification and modernization programme. 

suggestions for modernization 

128. Th« main problems in modernizint non-ferrous foundries which 

have to be tackled inclule: 

(i)    difficulties in supply of aluminium,  copper,  lead and  zinc; 

(ii)    Change over to '.tore  efficient melting and moulding processes; 

(iii)    Further diversification of product lines. 

129. A typical  "modern"  jobbin,   brass foundry for producing pump bodies, 

impellers, valves, bushes,  etc.   (max 50 kg wt) may have layout and facilities 

shown in Fit.  6.    Floor space is  taken at 150'   by 40'   and  the plant may 

employ 35 workers.    The layout can be so designed that some facilities 

(such as roller conveyors,   sand preparation system)  can be added later, 

as  required. / MmiMinë. 
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!30. Moulding:    Most of  the  „iculds aro mût-, on three portable 

jolt-squeeze machines  using aluminium patterns and  snap flasKs.    Each 

machine   producus 100 completo moulas  per shift.     The moulds are placai 

on roller conveyors. 

131. Meltin, :    This is done in three 200 lb pas-fired crucible  furnaces, 

whose tops are 2'   above floor  level.     Crucibles  are withdrawn,  skimraed  and 

movod by  liftit  overhead crane  to the  pourin.   lines.    The cast moulus are- 

pushed to a transfer bu^gy, which takes them to a knock-out  station. 

!32. Sana recorri itionin >:     Used  sand from the knock-out is  conveyed 

to a vibrating  screen and then into  an overhead hopper.    New sand,  as 

required,  is added to the  vibrating  screen.     The.   reconditioned  sand  is 

distributed to  the  moulding   stations  by wheel barrow. 

133. Fettlim :    From the- knock-out, castings are placed in bins  and 

moved to   the fettliOj   shop, which contains  a snail sani blast unit, 

£rinUin¿  wheels  and pneumatic  chisels. 

134. Four pressure die castiru. units were visited.    This   is   i field 

in which there is food scope for small units, provide! that: 

(i)    Their main raw materials (zinc and  aluminium alloys)  are 

made available at steady prices and in required quantities.    Presently 

supplies from Mi,TO, based on about  30 per cent of machinery value,   last   . 

for only ha If-month instead of one year. 

(ii) Die steel is supplied at controlled rates (presently, 

purchases have to be inde in the open market at 'Js 30 to 60 per k¿*, 

against controlled price of ils 12),  and 

(iii)    nn inexpensive di «-casting  ma chine  can be des i fried and 

fabricated inditenously. 

D-    STEEL FOUkMKS 

135. Due to   the more sophisticated requirement   In this field,  the 

technical competence of  the  entrepreneurs  as well   is the   equipment were 

generally better tnan  at the iron foundries.    It may be noted that 

practically all these units produced alloy and  stainless  steel castings 

which require a high  level of operating techniques and quality control. 

These alloy steel castings were beinr; sold  at upto Rs ¿+5»000/ton. 

/ Existinf 
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Existing sUel foundry facilities 

136. Facilities it the six avail steel foundries visited are 

described in Appendix: 8 and  summarized m Table 15. 

Stoelmakim- équipant 

137. In order to suit the small quantities of  steel no ai cd,  a 

variety of processes w«,re adopted, namely: 

Thermit  molting (in crucibles) 

Main frequency 'ind hit;h frequency induction neltinr 

Indirect  arc furnace 

Plasma  arc furnace 

Electric  resistance furnace 

138. due to  the inappropriate choice of   process,  it was noted  that 

entrepreneurs often had two  typet of  furnaces ana  were planning to 

experiment with yet a thirl type.    Furnaces   sizes varied from 50 k^ to 

1,500 kg.    In spite of  the small size of épurations,  two out  of   the  six 

units hau equipment costing over ils 7.5 lakhs while one barely ii&naied 

to stay within  the  small industry limit because it had no moulding   facilities 

and  produced only billets. 

139. On the  sand preparation,  .uoulauu   and f ettlin»   side, the  facilities 

available were generally poor.    Two units,  however,  were   loin*; shell moulding 

Products 

140. Host of the  units are  producing special  steel eastinps  in spite 

of the lack of   appropriate equipment  and testing  facilities.    Mention may 

be made of some  ingenious operations: 

141. Frontier Guineerin» . Kanpur,  which makes  steel rims by casting 

from thermit process.     These rims are used  as replacements  in Tata trucks 

to enable  them to carry substantial over-loads.    A  15-kr rim, after 

machining, sells for  -is 72. 

/ Precision 
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Unit Products 

Frontier *hp. 
Crp,  Kanpur 

IVnpur Steel 
<   Fc-rro-allcys, 
} an pur 

: ^';CÍGÍ'm   Tools 
i   Castina^ , 
lucknovr 

Table 15s    Summary of steel found 171 facilities 

Steel rins 

* »Vf. Sf. le 
Investment Tech.    Frodn.    Value Sand 

Rs Labour Staff    (t/no )    (Rs/t) ïieltinft Units     P reparativ 

V..S.  and alloy      7,30,OCX)        24 
steel ingots 

.Hoy .'• stain-    15,00,000 
1er;5 c ctinrs 
fir punrs F- 
vaivea 

47 

nil 

1 

7 4,000 Crucible 
(tlvm.it) 

Ma nur. 1 

200        15,00c  Hifh-frequency 
(inrots) inauction 

furnac«    (At) ?• 
indirect arc 
furnace  (lOOkr) 

5        45,OOf  Plasnr  arc MM11er 
furnace  (15 kr) 
a  inai r ct  arc 
furn- a,   (50 kf ) 

• .G.  Chakravarti    -vlloy steel *• 
i   Ce,   Cal cut t-" "li;-y Iren 

castings 

4,00,000        36 

¡abe  Industries,   M.S.  Manganese      B,CC,(X.C      I50 2 
elhapur sic» ]. and 

alloy steel 
castings 

10 5,000 Maine  frequency Fuller 
to i m'unti- a Si» r« 
25,000 furnac'   (,t)& 

cupola (l¿t) for 
special iron.- 

25 6,00,    Taectric Fuller 
resi atanco 
fu mac* 
(750 V.r) 

S"rrodya 
Foundry & 
F;igine ers, 
ÎVnbav 

St<el and 
CI castings 

.,25,000        15        nil 0.8 t        10,000 Indirect arc        Miller 
(steel),   (st 1.el) f unir ce for 
127 2,TOO stiel ¿y skelnar 
CI. (CI)    furnace fir 

C.I. 
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Table 15; Summary of steel foundry facilities 

»iVf.        Sale 
Tech.     Frodn.    Value Sand Mould Core 

iL Staff    (t/nc )    (Rs/t) Melting Units      Prepe.ration Preparation   Preparation 

Quality 
Fettling      Control 

nil 

1 

7 4,000 Crucible 
(thermit) 

Manual 

200        15,000 HiRh-frequency 
(ingots) induction 

furnacf.   (H) (• 
indirect arc 
furnrce  (lOOkr/) 

5       45,OOf Plasrr  arc        _  Willer 
furnace  (15 kr.) 
^  indirect arc 
furn-ft    (50 kf) 

10 5,000 l'aine  frequency fuller 
to indueti-n Si* re 
25,W0 furnac   (,"t)k 

cupola (l¿t) for 
special iron. 

25 6,00i   Floctric Müller 
ro si stance 
fu mac» 
(75(  kr) 

nil 0.8 t        10,000 Indirect arc 
(stiel),  (stecl)furnrce for 
127 2,TOO steel & sktlnar 
C.I. (CI)    furnace f->r 

C.I. 

Müller 

Manual 

Shell 
nouldin," 
(investire nt 
c- stinr 
be in;- tri< d) 

Manual 

Core 
blower 

Manual 

Moulding 
TX'chinos 
>'•   Sh<.;ll 
mouldi iii- 

Manual 

Manual 

Manual 

Visual 

Vi su'n 1 

Grinders Visual 

etc. 

P'-dest"! Sand t^stir.* 
prinder, e r echinic' 
(.tc. tests 

Pc d osto 1 Chord cal e 
swine- physical 
franc t*.. stinr 
f rind' rs , li' be rate r 

etc. 

Pedestal Visual 

rrinder, 
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142. Precision  Tools k Castings. Lucknow, which his developed good 

optíratin^   practices  -and  a high reputation for sUnk"S steel pumps and 

valves.    Usiné   piasi» arc ¡siting, the unit produci.s about   5 tons  per 

month and castings -ire sold at rates of upto ria 45>ÜÜQ per ton.    À 100 kt; 

induction furmce,   shell -uoulding Jnd investment  castings are now planned. 

143. Sarvodva Foundry,  ¿oabay, which proauces only 0.8 tons of steel 

castings per nonth in a g,ULl  roen.    The  owner,  a homeopath by hobby, 

entered the alloy castings field as "metallurgy and homeopathy both 

operate on the sa.ne principles  of  simile". 

144. N.G. Chakrvarti. Calcutta, which has a well-planned foundry 

producine   a wide range of alloy steel and  iron castings.    Typical products 

of this  unit  are shown m Fig.   7. 

Suggestions for modernizing steel foundries 

145. The mrkfct for steel castings,  specially alloy st^l castings, 

is presmtly good and »nil scale units could play an important role in 

this field. There is scope for improving operations of existing units, 

as follows: 

(i) For steel castings, rao re than for gray iron castings, it is 

considered essential to have equipment for sand preparation (mixer, power 

sieve)  and  sana  testing (perturbility, strength ani  lauisture). 

(ii)    Likewise,  tit  uc^ of  green   sand and noulding rrochines or of 

shell moulding, v»here economic,  is recoimaerded. 

(iii)    Chemical and physical testing equipment tocither with 

rigorous analyses  of  defective castings could  bring down rejections to 

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

(iv)     The  selection of  steel-.utkint process would  of course depend 

upon a nuafcer of factors, such as size of furnace unit to suit the castin, 

weight,  relative  cost of electricity and  fuels, and the financial resources 

available.     But generally the  following  observations can be made: 

/ Furnace 
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»^ 

Furnace capacity desired 

0.1 to 1.0 ton 

1 to 10 tons 

Over 10 tons 

Choice of process 

Induction type 

Electric arc fir nace 

Electric arc furnace 
(or open hearth under 
special circumstances) 

It may be mentioned that in the Japanese steel foundry industry in 1959, 

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

furnaces and 6 per cent from open-hoar th s ;    since then proportion of arc 

furnace steelraakint has increased further. 

146. 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 under  special circumstances.    However, in 

the  long-term, the most suitable steelmakin*' unit is the electric direct 

arc furnace.    It combines flexibility in the use of varying types of scrap, 

high throughputs and low operating costs.    Average of 6 heats/day in arc 

furnaces and yields (metallics to ; ood castings) of 50 % plus should he 

aimed at. 

147. Due to the  shortage of electric  power and steel scrap in India, 

consideration could also be given to  use of cu polii for raakiní   liquid iron 

and refining this in a  side-blown converter.    The National Metallurgical 

Laboratory has 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 and project desigi for such 

a unit. 

Desitai and cost parameters of small steel foundry 

148. In order to demonstrate th« viability of a small steel foundry, 

an exercise has been made below,   a 1-ton electric arc furnace is selected 

as the steelmaking unit.    It should be able to produce average 5 heats per 

/ day 
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day to give 750 tons/year of  good  stool castings.     However, conservatively, 

the following design basis may be considered: 

One 1-ton arc furnace 

Average 4 heats  per day, 300 days working per year 

Annual production 1,200-ton liquid stud giving 540 tons 
of finished casting por year (on basis of 50 % yield and 
10 % rejections) 

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

149« Such a riant would require equipment worth about rts 10 lakhs 

(including fumaci and moulding)  and a total investment  of Es 15 lakhs. 

The investment, manpower, and production cost estimates are presentai 

in Appendix  9.     fötal costs including fixed charges come to about ¡is 2,775 

per ton while this type of steel casting could be sold at about As 4,00(3 

per ton.    This  plant and  equipment, with some additions,  could be used 

to make alloy steel castings. 

/IV. 
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IV.     IMPROVTNr, TI'E O NATTONS OF ^-ROLLERS 

150. The scope for modernising' scrap rc-rollinp operations is less ami the 

need    not as urpent as for foundries.    Nevertheless,  tKr    arc areas where costs 

could be reduced m<\ products diversified ly adoption of letter equipment and 

techniques. 

Existing re-rolling facilities 

151. Durinp the course of this study 15 re-rollers in various parts of 

India were visited.    Their facilities arc   describe 1  in Appendix 10 and summarise. 

in Ta!le 16. 

Equipment:    The bulk of the mills had th<   following characteristics: 

1) Larpe   nanual force  (mostly on contract) to chisel,  ras-cut and 

shear steel scrap in preparation for rolling, 

2) Batch-type,  coal-fired re-heatinp furnaces with poor fuel econorcy, 

3) Centrally, 4 or 5 stand fi» - ill with run-metal iearinps, manual 

screw-down,   and no repeaters, 

4) Inadequate MV' on nain mill drive and V-K-lt transmission, 

5) Steel rolls  in stands t'o 1 nnd 2,  alloy steel  in Mo 3 and chilled 

rolls in Mo 4 and 5, 

6) No coolinr t-ed or product  shear, 

7) No over-head crane  or other handling equipment. 

152. These mills are penerally rade  at the  factory  itself,  the  total equip- 

ment costinr atout Rs 2,00,000 to 3,oof000.    Th»   "parts list» for a typical 8» 

mill  is shown in Appendix 11 

153. Mill  sizes and drive *!P of the rills visited were as  follows: 

Mill size Mi 11 drive 
foil dia t No of Unii HP No of finît 

6" 2 
711 2 under 150 - 

a» 7 150 - 299 5 

10" 6 300 - 4 Hi) 9 

16» 2 Over 500 3 

/It may ' e 
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U n 1 t 

Singh Plate Î3.11 (P) Ltd., 
Kanpur 

Gupta Steol Industries, 
Kanpur 

Katia Steel Boiling l«iorks, 
Calcutta 

TIE . RE FOUR", 
O lcutta 

. "rrwal brothers 
stjtd Roiiinr rills, 
Implore 

Pannalore Rc-rollinr, 
Ml Us Pvt Ltd., 
3angalore 

Table l6:    Suunary of steel re-rollinr 

Labour 
Investment        (on roll +     Technical        ..verere 

Personnel      Production 
tons/r»onth 

200 

Products in equipment contract J 
Rs 

l-'.S. Rounds ir 
Lifjit Sections 

2,00,000 40+5 

M.S. Rods, 1,50, ax: 40 

M.S. Rods, flats, 
angles, channels 
etc. 

6,8C,000 75 

U.S. Hoop Iron b 
Strips (for 
export) 

1,15,000 23 

P.S. Rounds, 
square s,  Hex?, pp n 
flats 

2,50,000 43+11 

K.S. Rounds 4   flats      7,00,000 60 

••111 

•Til 

"il 

Nil 

200 

450 

30 

iy 

400 

2harat Steel Re-rolling 
Kill,  Ban ralo re 

K.S. Rounds, 
anfles &  flats 

7,00,000 65+6 300 

Krishna Steel Industry, 
ïlraj 

F.S. Rounds 3,00,000 40 Ili! 120 

Eskey Steel Rolling Mils,      K.S. Rounds, 
Tfambav flats, angles 

2,or,ooo 35+10 1 200 
(part-tine) 
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ry of steel rc-rollinp rill facilities 

caricai 
rsonnel 

..verp.fe 
Production 
tons/'onth 

Sale 
Value 
Rs/ton 

Str.rtinr 
üaterlcl 

Material 
Preparation Re-hec.tinf; Rollinr. íüx 

Goolinp. 
Bed 

1 200 1,400 Billets Shears Corl-i'ired 
pusher-type 

10"-5 stands 
350 HP 

Fair 

•]-! J_ 20C 1,600 Scr. p Nil Corl-firod 
batch-type 

g" -4 stands 
200 HT' 

Hone 

I'll 450 1,800 Billets 
<• scrap 

Shecr3 Oil-fired 
pusher-type 
(2-3 t/hr) 

6" -6 stands 
350 HF 
6" -5 stands 

Fr ir 

1 30 2,700 Skrlp Slitter 10»-sinfle 
2-hi stand, 
6" -sinple 
2—hi st?ntl 

OOlXt-* o 

vdth 7.5 
HF Ihtor 
each 

"il 15^ 1,700 Scrap Shears Two oil-fired 
batch-type 
furnacoc 

f" -5 stf-nds 
150 K: 

p(n i y 

Mil 400 1,800 Billets Shears for 
4" sq 
billet 

Oil-fired 
pusher-type 
(5'x25') £ 
brtch-type 

10»-5 stands 
550 HP 

CTOOC 

2 300- 1,960 Scrap Nil Oil-fired 
pusher-type 
(6'x42l) & 
batch-type 
(6»x20«) 

10"-6 stands 
500 HP 

Good 

:iii 120 1,P50 Scr-^p Shears Oil-fired 
batch-type 
(o'xlO.5«) 

7" -5 stands 
200 HP, 
320 RPh 

¡tone 

i 
rt-tine / 

200 1,750 Scrap Shears Oil-fired 
br-tch-typc 

7H -6 stands 
250 HP, 
350 RTK 

Fair 

/Agra Steoi Corp. 
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Unit Products 
Investir, ent 

in equipment 
Rs 

Labour 
(on  roll + 
contract) 

Technical 
Personnel 

66 - 

...vcrafc 
Production 
tons/r.onth 

Apr?. Steel Corp., 
Arra 

K.3.  Hounds 
&• annles 

2,5c,000 50 20c 

Jri   Eharat Rolli nr. Kill, 
Oobincy.-'.rh 

Su rend rp. Steel Rollini: 
'ills    Oobindpfrh 

K.S.  Rounds, 
joists  (125x75^0 
I hoops (19-20?) 

ì'.S. Round?, 
.ioists 

9,00,00C 
(twi ri Ilo) 

9, CC,000 

90+30 

10(^35 

7 50 

Jpy Industries, 
G''l"indpL.rh 

K.S.  Rounds 
f- c.nrles 

3,5O,0(X 2f+l5 2r.O 

Fensla Industries 
(Rolling), 
Jullundor 

K.S. Rounds 
Í-- angles 

4,50,000 37+25 Nil 400 
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nicpl  ..vcrafc 
. y...il.  Production 

tens/nonih 

200 

750 

7^0 

2r)0 

400 

wJTiX*V 

Ve. Ili 6 
Rs/ton 

Starting 
ïîcterial 

î ¡at erial 
Preparation Re—heating Rollini" mix . 

Codine 
Bod 

1,600» Serf p îianual Oil-fir«*' 
Vptch-t^t: 
(Vx21'   f 

f" -6 stence 
500 HT 

Fair 

2,200 I ililts Shiars Oil-fired 
push' r-typc 
("2'xó') 

16 »-5 sinnis 
330 HF + 30/. nr 
f" -6 stanò s 

Good 

2,20-0 Billets Shears Oil~f iroM 
pushir-t•pc 

16"-6 stando 
UOC  np + 35O HP 
C-n -6 stand5 

Good 

1,600 Scrap Shears Ont; oil Í 
one   cn,'l-fim'' 

10»-6  sta: .as 
400. HP, 
29C RPîî 

'"tone 

l,ft00 Scr-p Shears Oni: oil ? 
one  cor 1-f i ree' 

6" -4 strnds 
?50 HP 
10"-5 stands 
350- 'IP 

Mom 

SECTION   2 
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154. It may bo 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 each company had two roll in p mills. 

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

155. The furnace equipment was generally inadequate.    Those «nits which had 

chanped from coal to oil firinr were experiencing difficulty due to the fuel oil 

shortage - consequently,   some mills are having oil furnaces, with coal fired 

furnaces as stand-by.    Instead of coolinr bed, most plants had only a M.S. channel 

on which the bar was run out and then transferred manually to the ground. 

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 rollinp), that is,  about 200 tons/month. 

The main difficulty was in securing adequate re-rollable  scrap.    Dependinp on 

scrap quality,   its price was Rs 1,000-1,100 per ton.    If some of the re-rollers 

were piven billets,  their output would be almost double that with scrap. 

156. Re-rollers in Gobindparh —  such as Surendra and Jai Rharat —  have 

diversified their output to include large joists on well as hoops.    By attaching 

ingenious frames with vertical rolls to the last three stands of a 16" mill, they 

are able to roll 140 x 75 mm joist  (from 112 mm sq billet) and 125 x 75 ran joist 

(from 100 mm sq billet).    Such joists are selling at Rs 2,200/ton (against 

Rs 1,800/ton for rounds). 

157. One re-roller in Calcutta —Katia — is producing special sections 

(gate rounds, drop rods, tension bars)  in an 8H mill and exporting about 300 

tons/month to the U.S. 

158. Another Calcutta plant cold rolls narrow strip,  hoops and strapping 

from skelp.    This unit, appropriately called "l'È AIŒ POUR", was started by four 

young men - a technician,  an accountant,  a salesman and a commerce graduate - 

under the Government ' s 'entrepreneur scheme1.    Hith a fixed  investment of Rs 1.15 

lakhs  (wholly borrowed, at 10.5e/  interest ant! 5 year pay-back), they expect to 

have a sales turnover of Rs 12 lakhs in the third year of operation (1973).    The 

process flow is as follows: 

/Purchased skelp 
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Purchased skelp . y Slit to three stips ^ Pickle 
of 48 ran each 

(146 ran wide x 2.9 ran thick, 
coil weip-ht:    1 ton) 

„nnn. Cold roll in four     , 

<  l¿ tm or x at onfc 10« 2-hiph 

ftnal 18 w "Wth »*«* (75 HP) 

About 30 tons/month of balinp hoop are produced.    Skelp is purchased at 

Rs 1,388/ton (or Rs 1,900/toii in open market) and hoop sold at Rs 2,700/ton. 

Labour-    Productivity is of the order of 4 tons rods per nan-month of employment 

Half the mills had no technical personnel whatsoever.    A number of operations 

such as preparing scrap and charrinf it into the re-heatinp furnace are done by 

cont*«t labour.    A tear, of four men is used to cut defective 10" sq blooms to 

re-rollable siie by hammer (60 kr 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 affectinp rerollinr output 

159. A large number of factors affect the capacity and efficiency of are- 

rolling mill.    These include the mill layout,   size and number of stands,  rill 

'IP,  finishing speed and transmission tyne,  furnace type- and capacity, and the 

type  of cooling bed and auxiliary facilities.    In addition, there are intangible 

factors such as the technical experience of the  operating personnel. 

160. For a batch-type coal-fired furnace,  th<   heating rate for scrap would 

var^ fror   20 to 30 lbs per sq ft, while with oil firing the rate would be  somewhat 

higher.    Thus, a single oil-fired furnace of 15» x 5» hearth should be able to 

deliver over 1 ton per hour of heated scrap for rolling. 

161. The theoretical mill capacity may be based on the assumption that the 

finishing stand is being utilised 100* 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 Wt (lbs/ft) x 60 

(tons/hour) 
-   F.P.M.  x 0.0107 (for 3/8» round) 

/However, 
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However,  in actual practice the rod nay be  in the last stand for only 25 to 50^ 

of the time while rollinp billots,  and 10 to 30'/  while on scrap. 

162. Thus,  if the XPM of a 8" finishinp starai is 260 (that is 540 FPM) and 

finishinr stand utilization is say 25'/ for scrap,  then the actual mill capacity 

would N   (540 x 0.0107) x 25^ - 1.44 tons/hr.    This output could be obtained if 

the furnace has correspondinc heating capacity,  passes are appropriately designed, 

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

Suppeations for modernising rolling mills 

163. Many of the existinp re-rollinp mills could be modified by incorporating 

sore of the supinations indicated above.    With improved facilities their present 

production rates could be almost doubled while product quality would be  improved. 

A suRPcsted layout is shown in Fip.  8 wherein the receipt of  incoming scrap/ 

billets and despatch of finished products follows a unidirectional flow. 

164. The types of improvements 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 ropiacine motor 

(or aupmentinp it by additional motor) may be considered.    A 

10" mill should have a drive  of about 400 «¡P.     inhere possible, 

the V-belt be replaced by reduction rear, 

3) Patch-type furnace be converted from coal t > oil firinp,  with 

proper arranrements for combustion and temperature control, 

4) A pusher-type furnace be added to allow for rollini* of billets 

when available, as well as for rollinp uniform types of scrap, 

5) A simple mono-rail be  installed to nove billets or heavy scrap 

from furnace to first roll inp, stand, 

6) Desipn of will stands could be preatly improved and fibre 

bearinrs adopted,    "here possible, 14" or 16" rouphinp stands 

could be added to enable use of larper billets and improve 

production, 

/7)    itepeaters 
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7) Repeaters can be designed for tiio finishing stands, provided 

scrap of uni fon.: type is available.    This would obviate manual 

looping, 

8) Provision of cooling bod and shear for cutting of products to 

required lengths is considered desirable.    In some  situations, 

coilers could be useful, 

9) Rolls be cut for rolling of angles (upto  50 x 50 x 6 mm) and 

flats (upto 75 rar»; width),  in order to diversify output, 

10)    Rolling of special suctions such as gate rounos, drop rods, 

winaow suctions and hexagonal s for export as well as hoops, 

joists, ribbed bars and cold rolled strip could be taken up, 

where mill facilities .'-nd markets warrant this. 

165. Table 17 indicates the approximate production that nay be expected 

from a well-run mill, rolling prepared scrap to 3/8" 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 double. 

/Tabi*. 
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Modern techniques ere viable 

166. The view was often encountered in India that it is not technically 

possible to adopt more sophisticated equipment (such as pusher-type re-heating 

furnace, repeaters, or mechanised cooking bed) when rolling fron scrap.    However, 

if goou re-rollable scrap coula be purchased and cut to fairly unifom size, 

then these devices could be used. 

167. In this connection, mention may be nade of the Chonviriya Steel Co, 

Bangkok,  Thailand, which rolls only scrap plate cuttings into 6-9 mm dia 

rods.    The layout of the mill is shown in Fig.  9.    Imported plate scrap is 

c refully sheared to 10 kg pieces aia piled on short lengths of round bars 

which are then pushed through en oil-fir eu furnace (6 ton/hr capacity).    The 

mill consists of 2 roughing stands, 6 intermediate and 4 continuous finishing 

stands, driven by 3 motors having a total of 1,500 HP!    Repeaters are provided 

on both sides of the intemediate stands, and two founds are rolled simulta- 

neously in the intermediate and finishing stands. 

168. On 9 mm rounds, this mill is now rolling 40 tons per day (16 hours/ 

doy).    It is soon to be put on three 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 wire rod is sold at $ 200/ton (Rs 1,500/ton).    The 

above example is given only to indicate that even scrap rolling is amenable 

to nod em techniques, where conditions and government policies aro favourable. 

UV. fiven with partial modernisation and under Indian conditions, the 

benefits coula be substantial.    Consider a 10" rolling mill which is today 

producing 200 tons/month of 3/8" rounds fron scrap.    Modernisation of thin 

riiili, adopting the improvements discussed .»bove, could be taken up.    The capitai 

cost and labour force as well as operating cost ana profitability are estimated 

in appendix 12. 

IV'-'. It will be noted that raterial s constitute 88 per cent of total costs, 

while other major cost components are labour and interest on working capital. 

It may be mentioned that the labour salaries assumed are ¡auch higher than are 

rurroally paid in the small scale sector.    In spite of this, and in spite of the 

/high cost of 
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high cost of re-rollable scrap, the profit before taxes is 66;* of total capital 

or 226% of fixed capital.    It is no wonder th£ t the rush to install re-rolling 

hulls continues;  even operating on only one shift or It ss they make hand sono 

profits. 

171. This situation of inferior quality reinforcing rounds soiling for 

Rs 1,800 per ton (US¡$>240)  cannot long continue,  anu the r(¿-rollers h; a better 

prepare now for more efficient operations ? no diversifiée products in the future. 

Thia ofcourse requires that materials for rolling (billets or good rerollable 

scrap) are available, as discussed  in chapter V. 

,tllc,Y stwj. rolling 

172. At some  Indian plants where nd.ll layout and motor HF perr.it,  the 

possibility may be considered of providing positional facilities and operating 

know-how to roll low-alloy steels.     There are a number of ingot producing nini- 

uiills mills coning up in India ana  it „ay be possible to buy r.lloy sto el ingots 

from some of them for rolling.    Preferred ingot  size would be about 175 to 

200 ¡iii:i sq, from the viuw-point of quality.    However,   for low alloy steels (total 

alloy content less than 3 to 4*>),   smaller ingots of  say 125 mm sq may also be 

considerea.    In that case,  it would bo necessary to ensure that the minimum 

reduction from ingot to final rolled proauct would be around 10:1.    If such ingotc 

aru required to be rolled,  a 16" 2-stand 3~hi mill would he ve to be installed 

aheau of the existing 8 to 10" re-rolling mill. 

173. Firth Sterling Co at Then?, presently has a 10" 7-stand  3-hi rolling 

rail for rolling high speed    nd ether alloy steels from purchased billets of 

60 to 75 mm sq.    The proposed new plant of Firth Sterling at Nag pur wilx have 

16" ¿-stano 3-hi mill for rolling 125 to 150 mia sq ingots of low alloy steel. 

174. The existing batea-type or pusher-type furnace of the rerolling mill 

can be used for  reheating of low alloy steel.     However, it will have to be ensured 

that combustion is proper to avoid excessive scaling.    For rolling of alloy steel, 

the ..dll speed should be slow, 60 to 120 RPM would be preferred.    Hence,  this 

aspect  should be looked into while considering the existing rerolling ¡.dll. 

Further, it would be worthwhile to have ball bearings instead of fibre bearings 

on the last two stands to enture better finish and close tolerance of the product. 

/Swing grinder 
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175. üwing grinaer and pneumatic chipping machines should be provided for 

surface conditioning of the alloy steel ingots end billets.    For low alloy steels, 

heat treatment and  slow cooling facilities are generally not required.    However, 

if high flloy steels are to bo rolled, th«se facilities woule be essential. 

Experienced staff on rolling of ;lloy steels,  as well as proper testing and in- 

spection facilities are needed to ensure satisfactory product quality. 

The advent of the "micro-mill" 

17b. While a large number of arc furnace plants (so-called  »nini mills') 

continue to be installed in Indi-: , the demand of re-rollers for ingots rnd 

billas remains unsatisfied.    Nioreover, even these raini-mills involve investments 

vmich are greatly in excess of the small scale limit.    Technological developments 

in the L.st few years have enabled  se;rd-integrated plants with outputs of  50,000 

ton/yr (even ¿0,000 tons/year) to compete with large integrated steelworks, 

bee? use of their inherent advantages of low investment in arc furnaces, low 

over-heads,  faster construction, higher productivity, and nearness to narkets. 

Can ingot-making plants of even smaller size be run viably? 

177. Having  studied this problem at first-hand, it seer.s logical to consider 

a plant,  specially designed for the »aall sede sector, with one 2-ton arc 

furnace producing only about 4,600 tons of small ingots per year.    Hitherto such 

a unit has been considered as abnormal ana uneconomic.    But the Indian steel 

situation itself is abnormal, and the Indian snail entrepreneur has the ingenuity 

to uake the uneconomic economic.    The proposed small  steel plant coulo well be 

called the "MICRO-MILL".    Based on preliminary study and quotations fron three 

suppliers of such equipment, the design basis and capital cost are estimated in 

Tabic iB, the plant manning in Table 19 and production cost in Table 20 & 1^°ut i;1 

178. It will be noted that starting with scrap at an average price of" 

P.5 50C/ton the MICRO-hILL could produce billet-size ingots at a total cost of 

Rs 1,000/ton after providing for all interest and depreciation charges as well 

as excise duty.    Currently such steel is being solo at Rs 1,500 per ton but 

oven assuming a lower selling price of Its 1,250 per ton, the plant would have a 

pre-tax profit pf Rs 10,00,000 per year, that is,  75 per cent return on fixed 

capital or 43 per cent on total capital--employed... 
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179. This, of course, is possiblu because of the present steel market 

situation and the low operating over-heads in th« small scale sector.    It also 

requires that the HICRO-MIIX is designed carefully on a tight budget, vdthout 

any «frills».    Even so, the cost of equipment (Rs 9.9 lakhs) would be out aid« 

the present small sector definition. 

180. One could hypothise a situation where 24 such MICRO-MILLO (each mill 

link« to one existing but modernised  «irli scale re-roller) are built all over 

Indie, ,.t a total investment of about Rs 3 crures, to provide 100,000 tons of 

sto.,1.    ndmitt.dly,  this would put pressure on the limited ueltinr  scrap and 

e.ectric power resources of the country, but the quantities needed are not 

large and the benefits derived could be substantial. 
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Table 18:    Design basis and capital cost of proposed micro-mill 

Design basis 

One 2 ton arc furnace with swing roof transformer 1250 kVA 

Average 7 heats/day,  330 d:.ys/y«ar 

Production:  4,620 tons liquid steel/yenr 

(or 4,160 tons ingots) 

Melt  shop building 12 u x 30 n with 5 m x 15 n loan-to. 

Capital cost ¡ts 

2-ton arc furnace witi: sv/ing roof, 
I25O kV* transformer  refractory 
lining,  charging bucket and slag pot 6,50,000 

Crane for charging & t««slng 1,00,000 

Ingot moulas,  ladles,  laul•. prehuaters, 
weighing raachiriL. and other roiscellaneous 
equipment 45,000 

Laboratory equipment 15,000 

Electric:! power equipment 90,000 

Utilities including piping 80,000 

Maintenance & repair équipant 5,000 

Miscellaneous tools utc. 5,000 

Equipment cost: 

bui lai ng 435  sq u at Rs 300/sq m 

Equipment erection 

Plant cost 

Engineering & contingencies 

Total plant cost: 

/Tabic 
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Table 19 i    Labeur force at micro-niill 

Supervision 

Managor 

accountant 

Clerks/storekeeper 

Peons/watchmen 

Production 

Fo r einan/i ao lt o r 

Scrap preparation 

Furnace helpers 

Teeming 

Refractory work 

Gas cutters 

Chemist 

Crane driver 

Inspector 

Maintenance 

Fitters 

Electricians 

Total 

nod 20jb for F.F.  etc 

Labour cost 

Ho.  on 

1 

1 

2 

4 

4 

9 

6 

6 

3 

2 

2 

4 

1 

2 

2 

49 

Monthly 
cost 

1,500 

800 

500 

800 

4,000 

1,800 

1,200 

1,200 

750 

500 

700 

1,200 

400 

800 

800 

16,900 

-LB 
Rs 20,280 

(Rs 2,43,360/yeer) 

/Table 
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Table 20:    Production cost end profitability at "Micro-Mill" 

(tesis:    Production 4,160 tons ingots) 

Cost 
per  ton 

Consumption 
per Cost Cost pur 

Ku^ti urial 
Rs 

yter per j«er 
Rs 

ton ingot 
Materials tons Rs 

Uteel scrap 
Furro manganeso 
Ft.rro silicon 
^lumini vri 
Limo 
Fluospar 

500 
1,300 
2,700 
7,000 

100 
2,000 

5,082 
46 
46 

9 
231 

23 

25,41,000 
59,800 

1,24,200 
63,000 
23,100 
46,000 

508 
14 
30 
15 

6 
11 

Total 584 
Lc3s:    Credit for scrap - 80 kg et Rs 500 -M 
Net netoriels cost 544 

8,000 
32,34,000 

28 

Cost  ebove :;iaturials 

Electric power,  kWh 
¿leetrodes 
Fuel oil 
Refractories 
0:^ pen/bur shane 
Labour L supervision 
i^exr^t (iniuico 
General plant expense 

Cost above matériels 

Äcrks ci'st 

Fixée ch^re^s 

Depreciation on plant & equipment et 7/l3 

Interest on capital investment <f % 
Interest on working capital of 

Rs 10,00,000 i* 10* 

Production cost: 

iiixcist euty per ton  - 

Total cost (incl. cuty) 

4,20,420 
2,24,000 

10,000 

101 
54 

2 
2,50,000 

41,600 
2,43,360 

12,000 

60 
10 
58 
3 

21,000 5 

293 

85,500 
1,19,000 

1,00,000 

837 

21 
29 

24 

74 

911 

87.50 

Rs   998.50 

(say Rs 1,000/ton) 

mm^m 
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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 manag«aent.    While there is a multiplicity of 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. 

A.    RAW MATERIALS 

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 

entrepreneur may see no purpose in modernising. 

Pig iron 

183. All India iron casting production has trebled in the  last decade. 

However, the supply of foundry iron - the nain input - has not kept abreast 

of needs and this has continued to be a major obstacle to rational and 

efficient growth.    For the purpose of planning foundry iron production it may 

roughly be assumed that one ton of iron is needed to make one ton good castings. 

Thus, the small foundries today need around 350,000 tons of iron, and  this 

would rise substantially in the  Fourth Flan. 

184. The types of problems reported were as follows: 

(i)    Presently the bulk of the  iron supply to snail foundries 

comprises off-grades or low-silicon foundry grades. 

(ii)    Mix-up in grades in supply to small scale units is the r^jdmum 

because of the nature of the distribution system.    For engineering castings, 

small foundries generally need Grade II iron (2.25 - 2.75% Si) and for 

non-industrial castings Grade III iron (1.75 - 2.25*31).    However,  they 

lia ve no choice and have to take whatever mixed-up and off-grade materials 

that are offered, or not have any at all.    This  results in casting defects 

as vre 11 as use of expensive ferro-alloys. 

A ili) 
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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 b]f ck rake is offered 

which ha-s to be lifted or  oompletely foregone. 

(v)    Some state small industry corporations which act as distribut r: 

of iron and steel materials charge high handling  charges (upto 20^) which puts 

the small units at a disadvantage  compared to thoje which receive materials 

direct  from producers. 

(vi)    Small operators are hesitant  to utilise their own quotas as 

there is  often heavy pilferage in open wagons alloted to foundries, 
1 Koad permits'   for bringing pig iron,  from say Durgapur to Calcutta, are 

not allowed.    They therefore prefer 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 their quotas is that they do not 

have the working capital to make large cash deposits months before act itti 

receipt of the material, 

185. For production of high-grade iron,  low phosphorus pig iron is 

essential.   While the  costs of such iron from the Mysore and  Sandur plants 

are very high (ßs much as Rs 750/ton), the small foundries ¿onerally expressed 

satisfaction at their adherence to specifications and regularity of supply. 

186. Shortages of foundry iron,  erratic supply, mix-up of grades, non- 

availability of appropriates grades for small scale  foundries are chronic, 

although recently the problem is  not as acute due to surplus production from 

Bokaro.     Recommendations for minimising difficulties have been made by the 

Pig Iron Panel  (19*>5) and other bodies.    In connection with the  special 

needs of the  small foundries and the  proposed foundry modernisation, the 

following suggestions may be considered: 

/(i) 
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(i)    Foundry co-operatives and state snail industry corporations 

be further enabled to stock foundry iron 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 long way in reducing the hardships of 

the  small entrepreneur.    At large consumption centres, additional H.S.L. 

stockyards are needed. 

(ii)    Small foundries be  "educated" tc use the correct grate of iron. 

Grade III iron is suitable  for the majority of applications. 

(iii)   All possible efforts be made at the steel plants, loading stations, 

transhipment points and stockyards to avoid human errors which cause nix-up 

of grades. 

(iv)    Complaints made to SlSI officers and Industry Directorates 

regarding short suppliers,  supply of off-grades, etc. be acted upon promptly, 

so that the small foundry man is  not forced to  spend his limited time and 

resources on fruitless missions. 

Coke 

187. The quality of coke is perhaps the single most important  factor in 

efficient  cupola operation and the inferior quality of Indian coke supplied 

to  small foundries is perhaps the  prime  cause of their high fuel consumptions 

and low operating efficiencies. 

188. Generally speaking,   for production of quality iron the following 

coke characteristics are needed: 

(i)    Ash content:    The ash content of coke should be low,  preferably 

below 1556, as for instance,  in the cause of Premium By-Product coke  from 

Loyabad or Bareri.    .'     it happens, most Indian coke now has upto y)% ash and 

Dome bee-hive coke exceeds }$%. 

(ii)    Uniform chemical analysis:    Sulphur should be less than 0.8% 

and  phosphorus under 0.01$ .   Above all, analyses snould be uniform for 

regular,   standardised cupola practice.     However, small foundries have no 

assurance of supply and have to buy whatever grade is available at  any 

particular time and at widely fluctuating open market prices.    In Punjab, 

coke prices were at times Ra 600/ton,  even higher than pig iron. 

•     . /(iii) 
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(iii)    Uniform size;    Carbon absorption, reaction rates and metal 

temperature are related to coke size, which should average between 1/10 and 

1/5 of cupola interrai diameter.    In foreign countries, the foundry operator 

can specify the size he wants but in India he has to be satisfied with what 

he gets - coke from 10 mm to 3,000 mm. 

(iv)    Uniform strength and structure:    Resiste nee to shatter on 

impact is important in maintaining coke size throughout  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 found Î ). 

189. Problems of inferior coke quality due to a poor resource endowment 

must be lived with; but problems of mix-up, pilferage, delays and exhorbitant 

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

190. The recent nationalization of merchant  coke supplies and the diversion 

of railway wagons to food movements have aggravated the problems of coke 

supply, but it is hoped that these would boon 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 

rather 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 associations should play 

a greater role  in purchasing, stocking and distributing coal and  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 therefore to 

rummage all over the district (and at times aH over the  country) to u  cure 

additional supplies.    One re-roller in Jullunder was buying old but unused 

artillery shells (about I5O mm long),  removing the gunpowder by drilling at 

one end,  and then rolling to reinforcing rounds!    In fact, he would roll any 

!3,eel mterial which offered a margin of Rs 200/ton betwe n scrap and finished 

product.     Undoubtedly, if better 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 available is 10-ton slab 

ingots from Rourkela.    These are being supplied in the  Bangalore area, 

for instance, at cost of Rs 600/ton plus excise duty, ex-Rourkela (or Rs 750/tcr, 

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 gas cutting cost,  the cost of this material comes to about Rs 1,000/toi 

(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-rollahl;ï 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 5OO 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 reliable materials are not easy. 

Ideas which are already engaging Government attention include: 

1) Organising 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-roliable   scrap.    Good rerollable plate scrap is 

being imported into Thailand at US$130 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 billets in 

the small sector itself, as discussed in Chapter IV. 

B.    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 the 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 difficulties. 

For instance, a leading Calcutta foundry complained that it had not succeeded 

since one year in hire purchase of testing equipment from N3IC, after 

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

/Being 
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200. Being generally a one-man show, the  small factory proprietor often 

does not have the means or the tin» to carry on a continuous 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 oí the total institutional credit to small 

industries, only 12 per cent is utilized for financing equipment.    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 

enlargement of capacity and 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 engineering 

field.    Moreover, the bulk of the machines (55 per cent) went to five states 

which already have a dynamic anali 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 H.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 program* 

at subsidised rates or normal bank rates is perhaps less Important than that 

specific funds should be earmarked and made available with the minimum delay. 

/C 
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C.    LABOUR AND MANAGEMENT 

204. Staall 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, 

If 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 worker is often 

of the same order in anali foundries and re-rolling units as in large ones. 

This, together with low overheads, often neutralises the advantages of mass 

production and modern technology at the bigger plants.    A reason for good 

productivity is that in a small unit the supervision is stricter and th€ 

worker is constantly under threat of being fired  if his output is 

unsatisfactory. 

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

castings were being purchased by HMT from a small foundry at Rs 2,5<X)/ton 

while their own cost was Rs 3,500/ton.    In spite of higher costs the purchaser 

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

207. Generally,  in large and medium 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 the small sector, 

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.    If 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. 

/Mo: re 
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208. More enlightened personnel policies, bonus plans, suggestion schemes, 

safety campaigns, and welfare facilities to improve woiking conditions should 

secure a conmensúrate response from the workers in the  forai of enhanced 

quality and greater production. 

Supervisory personnel 

209. Roughly two-thirds of the units visited  had absolutely no technically 

qualified personnel.    They were being  run by "mistries" who over many years 

¡£>d acquired considerable skill in the art of founding and rolling.    Some 

units were headed by engineers who happened to b© 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 were started by young 

'technocrats' with a strong urge to be independent and to take up the  challenge 

of new technology.    One such entrepreneur often vorked 16 hours a day and 

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 lakhe; 

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  ccheme to 

utilise a fresh engineer in their unit, although part salary cost would be 

berne by Government. 

212. Clearly, the  conditions at most small foundries and rolling mills 

are so severe and the technical requirements so different, that an engineer 

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 technical and human problems of anali 

scale foundries/mills. 

/Sane 
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Some suggestions on training are indicated below: 

213. Refresher courses;    Selected engineers need to be givyn 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 a course is given in Appendix XIII. 

Of all the centres visited, only at on© - Bátala - 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  controlli^ 

quality.    The "mistry" himself needs to go through a specially designed  course 

which would give him a better appreciation of modern techniques. 

¿14. Special IIF 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, 

office-bearers, technical meetings and publications are primarily for, 

Iran, and by large units.    In the changing national situation, it would 

seem logical for IIF to devote greater attention to the   stiller and 

lcos-developed foundries, by organising for them special training programmes, 

technical seminars and papers as well as special membership requirements. 

This is an opportunity for the large  foundries to give a real hand to their 

colleagues, by making available funds to IIF for these activities. 

215. Inter-plant  study teams:    Small foundries and  rolling mills have 

juuch to learn from each other.    A programme of visits,  by say a group of 

foundrymen from Ludhiana to Kolhapur, and a group from !k>wrah to Bangalore, 

would be of considerable value.    Such a group should consist net only of 

uianagers 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. 

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

appreciation, even at the  supervisory levels, of the metallurgy of iron-making, 

cupola operating practice,  casting defects and their remedies, sand testing 

procedures aid safety instructions.    Pictorial wall charts, with explanations 

in the language of the region, together with simple technical articles, neod 

to be brought out by the local SISIs, NPCs, IIF and trade associations. 

Management 

217. Modernisation must  start in the mind of the management.    Unless 

the  factory owners and managers clearly see the need to upgrade process 

technology as well as their own management 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 managtment techniques 

that could be adopted for their requirements. 

218. It was therefore gratifying to have visited a progressive non-ferrous 

metals foundry - Annapurna Cooker Co., Bangalore - which has engaged a small 

firm of management  consultants and is in the  process of implementing a 

comprehensive programme of inventory control, incentive bonus and long-range 

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 sale 3: 

Rs Lakhs 

Profit 

2.60 

Loss 

0.84 
1.39 

1966-67 
67-68 
68-69 
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 65$ of the total cost of sales, and  labour another 19$.    Their 

proposed profit path, based on a simplified Dupont Chart, is  shown in Fig. U. 
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It may be mentioned that the   firm is  embarking on a modernisation project 

which expects to raise sales to Rs 1 crore by 1978-79.    Such aspirations — 

and forward planning to attain them — are unusual in the   anali scale sector. 

A vast potential for improvement exists if more anali entrepreneurs could 

use simple management planning and control techniques.    This is an area in 

which local SISI and NFC units should  play a larger role. 

D.    MARKETING 

220. Another critical gap is the  marketing of the castings produced at 

the small foundries.    In places such as Ludhiana and Bátala, the bulk of 

iron castings are sold within a rr.dius of 100 km and at low prices of 

Rs 850/ton.    At the  same  time,  factories in Delhi producing tractors (mainly 

for sale in Punjab) arc buying thtir casting requirements  from small foundries 

as far afield as Bangalore.    These small units hid practically no idea of the 

market beyond their door-stepc.    On the other hand, some   large equipment 

manufacturers coula not find suitable  small foundries to meet their casting 

requirements. 
have 

221. In many cases, the anali foundries/no basis  for estimating the   cc.st 

of their castings. They ask what the customer is prepared to pay, accept 

the order <n high hopes, and snake losses on this order without knowing it. 

Today, the plant may get by even with such practices, because castings market 

Is buoyant due to the increased demand for pumps to fight the drought, oil 

engines to overcome the power shortage, and so on. But better casting and 

selling strategies are needed for the buyers' market which will inevitably 

coinè again. 

'Each one. adopt one ' 

222. The large units, in their 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-  pattern; more is needed, 

for instance:    advances to purchase materials, runner and riser designs, 

occasional technical personnel to assist in casting and quality control. 

/The merging 
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223. The merging of anali foundries with large manufacturers may not be 

the answer.    The anali entrepreneurs'  individualism ant. method of work nay not 

be  compatible with those of the lar ce corporation.    But strong marketing links, 

based on mutual appreciation of each others'  strength,  could provide the basis 

lor long-term co-operation. 

Diversification vs specialization 

224. A pressure 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 variety of new 

sections,  which may mean shorter production runs and initially higher 

rejections? 

225. Each company must  seek its own salvation.    Generally,  though, it 

would seem prudent that,  while tines are good,  progressive small units should 

cet aside  3ome resources to develop a new product line .     Once  this  is 

established,  all efforts can be to  specialise in it.    Thus, modernisation 

must be accompanied by diversification and  specialization. 

Deport possibilities 

226. While  some small units have nade good exports in certain labour- 

intensive  items, most have no knowledge  of the   complexities of the  export game, 

or at bist,   only a marginal interest for prestige purposes.    Yet, if properly 

organised and assisted, the scopo  for small foundry .-»id  re-rolling mill exports 

i3 tpod.    The Agra founders,  for instance, were sending a study team to 

West Asia to increase their exports of weights and measures. 

227. A small foundry, with technical capability for the export market, 

had a sad tale to tell:    A casting sample for a large order from U.K. cculd 

not be cleared in spite of a two year dialogue with the   \¡stoms authorities; 

ultimately it was auctioned by Customs without the  foundry's knowledge, and 

had then to be re-purchased from the  buyer! 

228. On the other hand, a small Bombay foundry - Silvi Super Structure - 

had succeeded not  only in exploiting castings, but also in exporting the 

know-how to set up a completi   ualluabli   iron foundry  in Kenya. 

/ A multiplicity 
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229. A multiplicity of agencies - NSIC, Sub-contract Exchanges at SISs, 

EEPCs, and others - are involved in one type of prograi.ane or another to help 

small factories in marketing their products, both at home and abroad, but 

they still seem to  lack tangible assistance.    In turn,  the anali foundries 

tend to depend much too much on government help.    In marketing particularly, 

self-help may be the beat help, and  foundries should consider strengthening 

their co-operative associations far  selling their products. 

ütrengthening the  co-operative associations 

230. At each of the  towns visited a useful discussion was held with the 

foundry and rerolling tdll trade associations.    In some places,  particularly 

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 seemed to be to    (i) agitate 

for more raw materials, and (ii) maintain H'ison between their members and 

Government departments. 

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 

around Es 8-10 crores annually,  including exports of about R» 1 crore. 

They  have constructed their own building with good conference  facilities. 

arid are now seeking funds to set up a co-operative foui iry testing laboratory. 

232. Some functions which thcac  co-operative associations  could usefully 

undertake are as follows: 

(i)    Compilation of capacity and production statistics. 

(ii)    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, and   results returned to 

participants, showing the worst,  the middle, and the  best performer, without 

actually naming the   firus.    Typical financial and technical ratios for an 

iron foundry may include. 

/Technical 
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Technical Financial 

Total men-hrs/net good castings 

Ooke used/liquid iron 

Net good cast in/? s/total 
metallics charged 

Net good castings/liquid iron 

Proi.it/total capital employee 

Profit/fixed assets 

Profit/sales 

Sales/total capital employed 

Labour cost/sale3 

Material cost/sales 

Overheads/sales 

(iii) Publishing a monthly trade and technical bulletin in the local 

language for factory personnel. 

(iv) Establishing a Hi building with library, seminar rooms, etc. 

(v)    Arranging inter-plant study tours and other training programmes. 

(vi)    Setting up an expert panel to give  technical guidance to 

members, appraising them of new techniques,  solving production problems. 

(vii)    Establishing a  'materials bank1   so that member    arc not  handicappo, 

by temporary shortages. 

(viii)    Maintaining some  trucks and other heavy equipment which can be 

hired out to members for occasional use. 

(ix) Operating weighing  facilities, 

(x) Setting up a sarei grading plant for supply of graded sand to 

members. 

(xi) Giving financial help in the fom of loans to members and their 

staffs. 

(xii) Installing sand testing,  chemical and physical testing equipment. 

(xiii)    Providing positive marketing assistance to members by negotiating 

and accepting bulk orders, assisting in preparation of tenders, organising 

martet surveys,  etc. 

/Some 
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233. Some form of financial grant by state or central government to 

strengthen the working of these associations, part i culi, rly in the fields of 

co-operative testing facilities, materials stocking, training and marketing, 

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 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. 

/ VI. 
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VI.    IMPLEMENTATION OF MODERNISATION 

235. At one  of the trade association meetings addressed by the 

metallurgical adviser, the  chairman summed up the  discussion as follows: 

"For modernizing us, the first thing which needs modernisation is the 

SSI 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 and ineffective unless forces at the state and district 

levels are fully mobilised. 

¿36. Some problems of which SSIDO is well aware but which await solution 

are as follows: 

237. The communications gap:    Many Directorates of Industries as v/ell 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 campaign is essential. 

.3B. The  staff bottle-nee*:     In addition to a Director Modernisation and 

Deputy Director  in Metallurgy (and the other four industries) as already 

visualised at the  center, a special Deputy Director  (Metallurgy)  is considérée 

necessary for modernisation work at  SISIs in each of the four or five 

geographical areas from which foundries and  re-rollers are tc be selected. 

23V. The time constraint:    This  "time-bound action programme" recommended 

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 5OO) when the facilities to be provided have not yet been cleared with 

Government and the staff to implement it is not yet in position. 

240. The programme for modernisation of foundries and re-rollers could 

proceed in three phases, nanely,  preparation, implementation, and follow-up. 

The activities involved are described below. 

/A.  PREPARATION 
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A.    PREPARATION PHASE 

Mnnlisat^on of the assistance 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 and 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. 

242. As Government has already accepted the programme--i» 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 

243. As noted, the experienced staff needed at the  central Directorate 

and  state SISIS should be placed in position according to a pre-detemined 

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 office  equipment. 

A suggested organisation pattern is shown in Fig. 12. 

244. There is a need to give existing SISI officers pericxiic exposures 

to:     (i) practical operating problems by enabling them to actually work again 

at modern Indian foundries and  re-rolling mills,  (ii) new techniques in 

foreign countries by sending, a larger number abroad for specific studies on 

fellowship programmes, 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 difficulties at the state 

arri district levels. 

\ 
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Promotion campaign 

245. The agencies who will ultimately be responsible for the scheme and 

the founders/rerollers to be modernised need to be fully briefed on its 

remifications.    This requires a well-designed information campaign including 

(i) 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. 

Selection of firms 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, 

00 foundries and 20 rerollers are selected (out of the  initial 3OO units). 

248. On proper and impartial selection will depend, 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 

and  representative trade associations could make the initial selections, to 

be finalized by the state Director oí Industries.    If required, the UNIDO 

regional adviser could be of assistance. 

249. The criteria to be adopted for selection of foundries and rerollers 

could include the following: 

(i)    The willingneas 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. 

(ii)    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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(iii)    Their performance, managerial and financial, over the last 

say 5 years.    In the initial schone, 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. Generally, 

unless an iron foundry 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 Enterprise 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 refin«a«it. 

Suitable cut-off levels could be determined, for  instance, over 65 points: 

good; 30-64: fair and suitable  for modernisation; under 30: poor. 

Aable 21: 
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Table 211    Suggested anali foundry evaluation scheme 

Points 

Mcltinß: Cupola size/design (24" & over) 

Mechanical charging 

7 

3 

Blower HP (appropriate to size) 5 

Pressure & temperature instruments 5 -, 20 

Sand preparation: Mailer 3 

Aerator 2 

Power screen 2 

Sand handling equipment 1    - 10 

Moulding : Pneumatic moulding machine 4 

Moulding machine,  hcnd operated 3 

Special moulding process (shell, etc.) 3 

Pattern shop 3 

Drying oven design 2 15 

Gore-making: Core blower 4 

Core type 3 

Drying oven design J  10 

Fettling: Shot blasting 3 

Swing grinders 3 

Palestal/portable grinders 2 

Tumbler 2 10 
Layout and 
materials handling: Over-head crane 4 

Trolley line 3 

Roller conveyor -2  10 

Quality control: Tensile, hardness test equipment 5 

Sand testing/mould hardness testing 5 

Chemical testing 3 

Wedge tfcst 2 

Technical staff (or« or more) 6 

Record keeping k *5. 

Total 100 

/B. 
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B.    IMPIEMEOTATIQN PHASE 

251. In preparing studies on the needs of each selected unit, the 

following aspects are considered pertinent: 

(i)   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} 

(ii)    The  study is prepared by competent personnel with practical 

experience of foundry/re-rolling technology, design and operations; 

(iii)    Even if two or more agencies are  involved 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, 

(b) implementing its recommendations, and (c) also following-up periodically 

to ensure that there is no sliding-back; 

(v)    All cspects 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 SIS1. 

252. Assuming that 100 in-plant  studies are to be made — that is, 

80 foundries (ferrous and non-ferrous) and ¿G ^e-rollers — this would need 

five teams. The teams could be located in four regions and each team could 

complete about 20 studies in the course of one year, that is, an average of 

2~h weeks per study. The initial studies may require a longer time, in order to 

evolve the methodology, secure up-to-date quotations for equipment, prepare 

typical drawings,   etc. 

253. The thoroughness and usefullness of this ambitious exercise will 

depend upon the competence of the task force.    SSID0 does not have enough 

non of the requisite experience while there are financial constraints in 

engaging outside experts.   A good team combination would be as follows: 

/(i) 
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(i) An Indian foundry/re-ralUng consultar! or retired plant 

operator from within the region whose services could bo contracted for 

a period of one year; 

(ii)    A planner/economist from the National Productivity Council 

or other institution, and 

(iii)    A management/training specialist  from the local SI SI. 

The composition of the team would of course vary depending upon circumstances. 

254. Each study should cover as much of the scope of work and 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 and proposed product-mix 

Field-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 possibilities 

of diversification of products?   What range of prices could the  products 

command? 

3) Selection of technology and equipment 

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? 

4) Modification of plant layout 

Revised materials flow - relocation of existing equipment and 

siting of new - Are an overhead crane,  roller conveyor or trolley-line really 

necessary or would they only displace labour without conmensúrate benefits? 

What provision should be made now for future expansion and diversification? 

A) 
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5) Requirements of materials and supplies 

Quantities and specifications needed - potsible sources of supply 

and probable prices - outline of materials management - what government 

machinery must be set in motion now to ensure additional and reliable supplies? 

6) Utilities and services 

Requirements of water, power, lighting,  compressed air - design 

of utilities distribution systems. 

7) Quality control and record keeping 

Testing and control equipment  - suggested procedures and records 

for analyses of rejections, stores consumption, etc. - quality control 

organization and quality targets - production planning nr.a control. 

9)    Estimated capital cost of modernisation 

Cost-benefit analysis for major equipment items - possible 

sources - possibilities of self-manufacture - alternatives for further cost 

reduction. 

9)    Personnel programme 

What numbers and types of personnel will be needed and how will 

they be trained? - redeployment of surplus labour - improvement of the working 

environment - work simplification possibilities - incentive bonut: piar; - 

total labour  salaries and perquisites - productivity geLns. 

10) Estimated production cost and financial analysis 

Analysis  of yields and rejections - per month and per ton cost 

of products - possible sales receipts - depreciation and interest  charges - 

profitability ratios - payback and DCF - break-even analysis - margins for 

different products. 

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) Implementation 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 proposals for improved 

equipment and techniques may take 3 to 12 months.    During this period the 

small units would need intensive help iron the study team, the local SISIs, 

and the modernisation directorate. 

256. Major activities during this period would include (a) securing the 

required finance,  (b) placing orders for equipment,  (c) 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, and 

(h) securing increased orders for products. 

FOLLOW-UP PHASE 

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 Mills) as v/ell as for each selected factory, giving 

specific targets for production, productivity, quality, exports. 

(ii)    Fach year an Annual Plan be prepared,  setting cut in detail 

the inputs and outputs expected,  and how the tasks are to be accomplished. 

(iii)    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, 

(e)  specific bottlenecks for improved quality and production. 

(iv)    The Deputy Director (Metallurgy) at the  local 3ISI 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 

problems. 

(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 

2 5Ö. 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 

ar.x-ie the other four industries, the implications could be roughly as given 

in Table 22.* For an outlay of about Fis 2 crores, the additional production 

would be about Rs 15 crores/year, apart from increased employment and other 

intangible benefits. 

The continuing pursuit of modernisation 

260. Apart from the time-bound modernization activities discussed -above 

and even after the programme  is over,   ÜK  snail units have much te do,  in 

order to maintain  a high technological level   themselves as well  as help 

other small units reach a comparabl-    standard.    Activities which could be- 

unJertaKen on a continuing   basis include  the   following: 

(i)     Participate actively in the- activities of  the loca]  foundry 

or rollini" nil]  association and help organize an all-India foundry association. 

(ii)    Join programmes of local NPCs, management associations and 

other civic  groups which may help, directly or indirectly, in the activities 

of the factory. 

/ (iii) 
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(iii)    Become a member of the Indian Institute of Foundrynien, 

study their publications and atterri their technical meetings.    Becoming 

i part of the co.nmunity of Indi'in foundry professionals would help 

iaprovti the  im-ge of the suill founuries and «Ave the large foundries 

a better appreciation of their problems and potentials. 

(iv)    Arran¿e for its technicians to periodically visit other 

small and large foundries. 

(v) Enrage outside- consultants to prepare studies on long-range 

corporate planning, production control, uanágèrent re-organization, value 

analysis. 

(vi)    Send its personnel frequently for training courses.    Theae 

should cover not only technicians but also supervisors and managers. 

Not only have techniques of  ¿pod foreranship to be tinrht, but also'new 

attitudes for nuking and keeping the dignity of the worker as an individual, 

(vii)    Establish active dialogue with a major manufacturer,  leading 

to a marketing tie-up f -r long-term component sub-c ;ntracts. 

(vili)    Finally, the  object of a  small unit should  be to expand 

beyond its small size and join the ranks of medium and large factories. 

/ Fig. 13 
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Table 22:    Costs è benefits of modernising selected foundry/re -rolling units 

Foundries (80 units) Rcrollera (20 units) 

Assume average 

inn stment,   per unit 

iToc'uction,  per unit 

Inputs for modernisation costs 

Inplant study personnel 

cost 

Crelit for new facilities 

liorkinn capital 

Total 

raw materials ne< ded per year 

^ic iron/scrap 

Coke 

Scrollable scrap 

Training 

Sutxjrvisors/mistry 

Skilled workers 

Possible benefits 

Existing 

Us 5O,00( 

800 t/yr 

A'iitional product, tons/yr 

additional product, value/yr 

Modernised     Existing 

Is 2,00,000 

1,500 t/yr 

12 person for 
1 yr 

1,20,00,000 

4,00.00,000 

Rs  5,22,40,000 

120,000 t 

25,000 t 

00 

160 

56,000 t 
castings 

Rs 7.28 crores 

Modernise 

7,00,0'm Rs 250,000    Rs 

2,400 t/yr 4,800 t/ r 

3 person for 
1 yr 

ww 
no,00,000 

3.40.00.000 

Rs 4,30,60,000 

100,000 t 

21 

4i<, •o t 
rolled products 

Rs 8.60 crores 

*P 
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APPENDIX    I 

P*HSONS MET IN  INDIA 

ÌMLJMÌBSB 

Ministry of Indus trial Development -   Mr.  Abíd Hussain 

Development Conmissiofier 
(Small Scale Industries) 

-   Mr. 
Mr. 
Mr. 
Mr. 

K.L. Nanjappa 
G. Raman 
S. Raghaviah 
T.N. Basu 

Mr. M.K. Verma 
Mr. K.M. Dargar 

Small Industries Service Institute, -   Mr. J.N. Bhakta 
Hyderabad 

National Small Industries Corporation -   Mr. 
Mr. 
Mr. 

K.N. Sapru 
P. Rajakrishnan 
Sethna 

All India Steel Rerollers Association -   Mr. Ved Wadhwa 
Mr. Satwant Singh 

National Productivity .Council -   Mr. 
Mr. 

G.A. Dalvi 
P.R. Srinivasan 

Mr. R.S. Gupta 

Far^abad 

Super Electrical & ûigg. Co. Mr. Mit tal 
Mr. Dalai 

J.K. Foundry Mr. J.K. Batra 

Small Industries Service Institute Mr. N.R. Lodh 
Mr. P.D. Chadha 

Agra Iron Founders Association Mr. B.L. Singell 
Mr. S.N. Kaushal 
Mr. B.L. Singell 

/ Kajeco 
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Kajeco Industries 

India Iron Foundry 

Satya Industrial Corp. 

Diwan Chand 3.P. Jain 

¿Igra Steel Corp. 

National Iron Foundry 

- Mr. Vijay K. Agarwal 

- Mr. M.lt. Agarwal 

- Mr. H.S. Singell 

- Mr.  S.P. Jain 

- Mr. Poonamchand 

- Mr.  Raman 

Small Industries Service Institute 

Directorate of Industries 

Foundries & Ehgineering Works association - 

Singh Plate Mill Private Ltd. 

Singh Engineering Works 

Cossul Foundries Pvt Ltd. 

Vijay Metal Works 

Mr.  P.ü. Kanaakar 'L Sons 

Gupta Steel Industries 

New Gupta Foundries 

Frontier Engineering Corp. 

Kanpur Steel & Ferro-Alloys 

Mr. R.L. Biswas 
PIT. S.C. Mukherjee 
Mr. T.D. Srinivasan 

Mr. A.K. Sharina 
Mr. n.S.  Kotwal 

Mr. Kripal Singh 
Mr. V.O. Kapur 
Mr. S.P. Gupta 
tir. J.N. Bhargava 
Mr. Pritain Singh 

- Mr. Kripal Singh 

- Mr. Inder Singh 

- Mr. Kapur 

- Mr. 3. Gupta 

- Mr. ¿. Karrnakar 

- Mr. Gupta 

- Mr. Gupta 

- Mr. K.L. Bhatia 

- Mr. CA. Raman 
Mr. S.H. Mathur 

/ Lucknow 
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Precision Tools & Castings P Ltd. 

Ehcardio-rite Electronics P Ltd. 

Mr. S.C. Agarwal 

Mr. Deepak Gujral 

yaàv^lwW^ 

Small Industries Service Institute 

Iron & Steel Control 

Directorate of Industries, 
Govt, of West Bengal 

Federation of Associations of 
Snail Scale Industries 

All-India Steel R&-rollers Association 

Steel Re-rolling Mills Association 
of India 

Steel Furnace Association of India 

Foundry Research Station, National 
Metallurgical Laboratory 

M.N. Uastur & Co, Consulting Engineers 

Bharat Foundry Pvt ltd. 

Bingalee Seelpi Pvt. Ltd. 

Katia Steel Rolling. Mills 

Ramakrishna Iron Foundry 

N.G. Chakravarti & Co 

- Mr 
Mr 
Mr 

- Mr 

- Mr 
Mr 

- Mr 
Mr 
Mr 
Mr 

- Mr 

- Mr 
Mr 

- Mr 

- Mr 

- Dr 
Mr 
Mr 

- Mr 
Mr 
Mr 

- Mr 

- Mr 

- Mr 

- Mr 

3.K. Ghosh 
A.k. Banerjee 
Das 

U.M. Krishnan 

A.K. Garai 
S. Chakravarti 

Lohia 
Ran glial 
Dut ta 
B. Banerjee 

B.L. Kanoria 

A.C. Das Gupta 
S. Banerjee 

D. Srinivasan 

Banerjee 

M.N. Dastur 
T.V.S. Ratnam 
C.J. Dave 

S. Niyogi 
A.K. Bhattacharya 
A.K. Biswas 

A.K. Mitra 

S. ühawan 

N. Sinha 

N.G. Chakravarti 

/ Vulcan 
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Vulcan Engineering Works 

"We are Four" 

Mascot Enterprise 

Cintrex Company 

Non-ferrous Industry 

- Mr. Ghosh 

- Mr. Bhattacharya 
Mr. Se > 

- Mr. à. Mitra 

- Mr. T. Bfiattacharji 

- Mr. à. Muckerjee 

^lñ   m^t Y 

Small Industries Service Institute 

Directorate of Industries 

All Fasore Small Scale Industries 
Association 

Metro Malleable Manufacturers P Ltd. 

F.V.S.  & Co 

Ànnapurna Cooker Co 

Management Advisers Pvt Ltd 

V.R. & Brothers 

Agarwal Steel Rolling Mills 

Mysore Auto Service Pvt Ltd 

Bangalore Engineering Industries 

Bangalore tie-rolling Mill 

Bharath Steel Re-rolling All 

Bhoruka Steel Ltd 

Mr. G.N. Mur thy 
Mr 

- Mr 

- Mr 
Mr 
Mr 

- Mr 

- Mr 

- Mr 

- Mr 

- Mr 

- Mr 

- Mr 

- Mr 

- Mr 

- Mr 

- Mr 

S.P. Sinha 

Zajar Saijullah 

N.B.  Manay 
G.R. Kota 
Krishnamurti 

H.H. Nassur 

Koogashanker 

V.3. Kashyap 

B.S.N. Bhushan 

V.R. Girichandrappa 

U.K. Agarwal 

S. Nedungadu 

B.S. Nagaraj 

ti eddy 

V.P. Gulve 

S.N. Agarwal 

/ Kolhapur 
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KolMour 

SISI Extension Center 

Kolhapur Bigineering Association 

Menon & Manon Private Ltd 

Uchagaonkar Industries 

Jay Bhavani Iron Works 

D.M. Foundry 

Hind Castings & Iron Works 

Shri Dut Qigineering Corp. 

Yeshwant Iron & Steel Works 

Versatile Sigineera 

Pakco Engineering Pvt Ltd 

Tenbe Industries 

Mahavir Metal Industries 

M.S.  HudU & Sons 

-   Mr. Bhitt 

Mr 
Mr 

Mr 

Mr 

Mr 

Mr 

Mr 

Mr 

Mr 

Mr 
Mr 

Mr 

Mr 

Mr 

Mr 

N. Tendulkar 
T.D. Bhure 

Menon 

Angadi 

T.D. Kulkarni 

Q • \t •    U63&X 

P.N. Dalai 

K. Sanarti 

M.L. Navave 
V.K. Kulkarni 

Y.P. Powar 

Hardikar 

Jain 

M. Hussain 

EMtmmSaUMStàEmEBm. 

S.C.G. Malleable Casting Industries 

Krishna Steel Industry 

Kulkarni Ehgineering Associates Pvt Ltd, 

Mr. C. Shah 

Mr. Singh 

Mrs. P.P. Kulkarni 

/ Bombay 
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Bombay 

Small Industries Service Institute 

Maharashtra anali Scale Industries 
Development Corporation 

National Diecasting Co 

Amin Patel & Co 

La Prensa Pvt Ltd 

Sarvodya Foundry & öigineers 

Salvi Superstructure 

Eskay Steel Rolling Mills 

Aeron 

Sai Industries 

Bharatiya Foundries 

- Mr 
•    Mr 
- Mr 

Mr 
Mr 

Mr 

Mr. 

Mr 

Mr 

Mr 
Mr 

Mr 

Mr 

Mr 

Diwakar 
Ghanekar 
Satyanarayan 

G.B. Newalkar 
S.L. Tamhane 

N.B. Amin 

Patel 

Bramavar 

Shatilal Shah 

U.R. Salvi 
«4.h. Ghosh 

B.B. Tandon 

Sharma 

Khatri 

-   Miss Bharatl Ashar 

Ch»ffrlfiMfr 

Directorate of Industries 

Small Industries Service Institute 
(Ludhiana) 

Mr. Hardial Singh 
Mr. S.S. Gill 
Mr. R.S. Jolly 

Mr. G.D. Duggal 
Mr. Hoy 

Mandi  Gobindgarh . 

Directorate of Industries 

Jay Industries 

Jai Bharat Rolling Mill 

Ajanta Steel Rolling Mill 

Surendra Steel Rolling Mill 

- Mr. J.S. iianghawa 

- Mr. Ramji Dao 

- Mr. M.P. Gupta 

- Mr. Mangatmi 
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LudMana - Goraya 

Small Indus tries Service Institute - Mr 

Government Industrial Development cum - Mr 
Service Center (Engineering) 

Quality Marking Center - Mr 

Kisan Industry & Foundry Works - Mr 

Modem Machine Tools & Engineering Works    - Mr 

New India Foundry - Mr 

Bharat Jyoti Mechanicals - Mr 

Hindustan Castings - fir 
Mr 

nam Lai & Sons -Mr 

Jodh Singh Serabi it Sons - Mr 

Sadhu Singh & Sons - Mr 

Batata 

Siaall Industries Service Institute - Mr 

NML Foundry Station - Mr 

Quality Marking Center - Mr 

Indian Machine Tools - Mr 

Deluxe Kuthali Works - Mr 
Mr 

Hero Engineering Works - Mr 

Bátala Engineering Works - Mr 

Sharda Foundry & Engineering Works - Mr 

Atlas Engineering Industries - Mr 

Bátala Factories Association - Mr 

Manaohan Singh 

H. Monga 

G.3.  Sindhu 

Igbal Singh 

S.S.  Bawa 

Bakshish Singh 

T.L. Thapar 

Manjeet Singh 
Charanjit Singh Gill 

Ham Lai 

Jodh Singh 

Jagjit Singh 

O.P. Nagpal 

Verma 

R.C. Jain 

Subhas Sekri 

Darshan Lai 
Sat Pal 

Saruul Singh 

T.S. Dhingra 

R. Sekhri 

W.C. Kawatra 

J.C. Shukla 

/ Aaritsar 
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. garitear 

Government Development Center 

Bombay Foundry & Bfechlnes 

Àuto Piston Pvt Ltd 

Mr. Ajmer Singh 

Mr. Amrik Singh 

Mr. Sadhu Singh 

JuxiunJer 

JHP Manufacturing Co • 

Pensa Industries  (Rolline Hill) 

3ant Brass Mutai WorKs 

Victor Tools 

Sethi  Industries 

Leader Enrinoorin<* WOTK ' 

Mr. laian (lopal 

I"r. Na noia h 

Mr. 3.R.  ThaKur 

Mr. Tilau Rai 

!'.r. ferini ¿r Sinph 

Hr. D.D.  .joh'Ml 

Hr. ¥..-'.  Chou'ihury 
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APPENDIX    li 

ShrtLL SCALE îiETÀLS PUNTS VlalTEü 

Name of unit 

A.    Iron Foundries 

1. J.K. Foundry, Faridabad 

2. Cossul Foundries Pvt Ltd, Kanpur 

3. New Gupta Foundries,  Kanpur 

4. Bharat Foundry Pvt Ltfi, Calcutta 

5. Bengalee Seelpi Pvt Ltd,  Calcutta 

6. Hamakrishna Iron Foundry,  Howrah 

7. Metro Malleable  rtfrs Pvt Ltd, 
Bangalore 

8. P.V.S. à Co, Bangalore 

9. V.R. & Bros, Bangalore 

10. Kenon & Men on Pvt Ltd,  Kolhapur 

11. Uchagaonkar IronworKs, Kolhapur 

12. Jay Bhavani Ironworks,  Kolhapur 

13. D.i.. Foundry, kolhapur 

14. Hind Castings & Iron Works, 
Kolhapur 

15. Shri Dut Eng. Corp., Kolhapur 

16. Yeshwant Iron L Steel Works, 
Kolhapur 

Line of manufacture 

Light iron castings for direct sale. 

Captive foundry producing iron 
castings for agricultural implements 
ami machinery. 

Iron castings. 

Iron castings for railway bra*e 
components. 

Iron castings for paper and 
jute machinery. 

Iron castings for steel .itili spares, 
machinery components 

Wide ran. e of non-ferrous castings. 

Iron cast frames for  sewing madams 

Iron castings and grinding media 

Alloy and high duty CI castings .for 
tractors and automobile ancillaries 
(inedium scale unit) 

iron castings on jobbing basic. 

Iron castings on jobbing basis. 

Iron castings on jobbing basis. 

heavy and light iron castings 

Centrifugally cast liners and 
sand cast pistons 

Ilechanite castings 

/17, 
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Name of unit 

17. Pakco Engineering Pvt Ltd, Kolhapur 

18. li.G.G. Malleable Casting Industries, 
Miraj 

IV.  hulkarni Engineering Associates 
Pvt Ltd, Sangli 

20. Salvi Superstructure, Boi.ibay 

21. fharatiya Foundries,  Bombay 

22. Kajeco Industrios,  Apra 

23. India Iron Foundry, Agra 

24. Satya Industrial Gorp,  Agra 

25. Diwan Chand S.F.  Jain, arra 

2b.  national Iron Founiry, Apra 

27.   h i san  Industry & Foundry  • or.''..;, 
Ludhiana 

«.8.   Modern wach ine Tuols  ana   engineering 
Works, Ludhiana 

29. bew India Foundry,  Ludniana 

30. bharat Jyoti 1 lechanical s,  Ludhian^ 

Jl.   \ indusvin castings,  Ludhiana 

32. Ram Lai k Sons,  Ludhiana 

33. Jodh Singn Sembi & Sons, Goraya 

34. Sadu Singh à Sons, Goraya 

35. J.ii.P. Manufacturing Co, Jul]und«r 

36. Victor Tools, Jullunder 

37. Sethi Industrias» Jullunder 

Line of manufacture 

Iron castings on  jobbing basis 

Malleable iron  pipe fittings and 
other castings 

Iron castings  on   jobbing basis 

CI  and i.aileab] <: castings 

CI  castings for   flushing systems,   • 

CL pipes >•'  fittings, man-hole  cov<- r 

CI weights, pump parts 

CI  railway castings,  man-hole 
covers, pipes 

Iron casti.n's  or   jobbing basir 

Iron castings  for  own products 
and  on  jobbing basir, 

heavy CI  castings on jobbing basi." 

heavy CI  castings on  jobbing bisL*- 

heavy CI   castings on  jobbing basir 

CI  castings for   grinding a 
hosiery Machines 

heavy  CI  castings  on   jobbing b;<si:' 

Ci  castings for  sewing „achines 

CI  castings for chaff cutlers 

CI castings for  chaff cutlers 

Malleable iron castings for 
automobile spare parts 

CI  castings for  hand  tools 

Malleable iron  castings  for 
industrial chains 

/ 38. 
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Namf of uj4t 

38. Indian Machine Tools, Bátala 

39. Deluxe   Kuthalt Works, Bátala 

40. Hero Engineering Works, Bátala 

41. Bátala  Engineering Works, Bátala 

42. Sharda Foundry & Engineering 
Works,  Bátala 

43. Bombay Foundry & Machines, 
Áiari tsar 

Line of manufacture 

GI castings for own mchine tools 

CI castings on jobbing basis 

Chilled CI  rolls and machino tool part 

CI castings for laachine tools and 
jobbing orders  (large scale  unit) 

Heavy CI castings for own machine too] 

CI castings for printing presses 

B-   Non-Ferrous Foundries 

1. Vulcan Engg. Works, Calcutta 

2. Mascot Enterprises,  Calcutta 

3. Super Electrical d Engg. 
Faridabad 

4. Non-ferrous Industries, Calcutta 

5. Annapurna Cooker Co,  Bangalore 

6. Mysore Auto Service, Bangalore 

7. Bangalore nhgineering Industries, 
Bangalore 

Mysore Foundries 

8. Amin Fatel fit Co, Bombay 

9. National Die Casting Co, Bombay 

10. Sant Brass Metal Works, Jullunder 

Small 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 

Wide range of j 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 aluminium castings by gravity 
and pressure die casting 

Brass castings for valve and pipe 
fittings 

/ll. 
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Name of unit 

11. Leader Ehgineering Works, Jullunder 

12. Àuto Piston Pvt Ltd, Amritsar 

|f|nfi of manufacture 

Brass casting for valves & pipe 
fittings (large scale unit) 

aluminium alloy castings for auto 
pistons and iron castings for 
piston rings  (medium scale unit) 

Steel Foundries 

1. Frontier Engineering Corp, Kanpur 

2.  Kanpur Steel & Ferro-alloys, 
Lucknow 

3.  Precision tools & castings Pvt Ltd, 
Lucknow 

U.  N.G. Chakravarti & Co, Howrah 

5. Tembe Industries, Kolhapur 

6. Sarvodya Foundry and ¿hgineers, 
Bombay 

Steel castings by thermit process 
and leaf springs 

Alloy steel castings and ingots by 
induction furnace and indirect 
arc furnace 

Stainless steel castings 

Alloy steel and alloy iron castings 

r£> steel, nanganacese steel and 
alloy steel castings 

Alloy steel and cast iron castings 

D.     rtn-rogling Mils 

1. Agarwal Brothers Steol Rolling 
Mills, Bangalore 

Bars from scrap 

2. Bangalore Re-rolling Mill, Bangalore   Bars from billets 

3. Bharath Steel Re-rolling Mill, 
Bangalore 

4. Krishna Steel Industry, Miraj 

5. Eskay Steel Rolling Mills, Bombay 

6. Agra Steel Corp, Agra 

7. Jay Industries, M. Gobindgarh 

8. Jai Bharat  lolling Mills, 
M. Gobindgarh 

Bars, flats, angles from billets 
and scrap 

Bars from scrap 

Bars from scrap 

Bars from scrar 

Bars from scrap 

Bars, joists, flats, hexagonals 
from billets 
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Name of unit Line of manufacture 

9. Ajanta Steel Rolling Mills, 
M. Gobindgarh 

10. Surendra Steel Rolling Mills, 
M. Gobindgarh 

Hods from light scrap 

Bars,   joists and miscellaneous 
sections from billets and scrap 

11. Pensla Industries (Rolling Mill3),    Bars from scrap 
Jullunder 

12, Gupta Steel Industries,  Kanpur Bars rolled from scrap 

13. Singh Plate Mill Pvt Ltd,  Kanpur       Steel bars and light sections,  rolled 
from billets 

U. Katia Steel Rolling Mills, 
Calcutta 

15. We are Four, Calcutta 

Galvanised precision bars, gate 
rounds and drop bars fro.t billets 

Cold rolling of box strapping 

E.    0 titers 

1. Vijay Metal Works, Kanpur 

2. P.G.  Karmarkar & Sonò,  Kanpur 

j. Encardio-rite Electronics Pvt Ltd, 
Lucknow 

4. Cintrex Company, Calcutta 

5. Bhovuka Steel Ltd, Bangalore 

6. Versatile Engineers, Kolhapur 

7. Maharir Metal Industries, 
Koi hapur 

Aluminium utensils 

Weighing scales arti  balances 

Multi-channel recorders and other 
electronic measuring devices for 
medical and research purposes 

Powder metallurgy bushes k components 

Steel ingots by electric arc furnace 
(not small scale unit) 

Foundry sand testing equipment 
manufacture, telescopes and plana- 
tarium equipment 

Rolling of aluminium and utensil 
making 

8. Sai Industries, Bombay Extrusion of non-ferrous tubes 



AFFA "DIX    III 

ITINHUtï  OF FUúLü VldïS Li  lTi)L 

npril 1973 

10 - 11 

12 - 13 

14 

15 - 19 

20 - 25 

26 - 30 

Calcutta 

New Delia 

K ari pur 

Lucknow 

Calcutta 

Bangalore 

Kolhapur 

May mi 

1 

2 -     D 

7 

8 

9 

10 

11 

12 

13 

14 - 13 

19 - 22 

lian gl i Ali raj 

Bombay 

Mow Uelhi 

• x>;ra 

Chaiidifirh/Gobinagarh 

Ludhiana 

Juliunder 

Bátala 

Ainritsar 

Mew De 111 i 

Calcutta 
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FOUNDRY woWTrTSA""!**' QOTSTFttJRF 

General 

1.    Nane & Address of the Unit: Messrs.   IIYSORP. FOÜIURIKS 
7th Block, -Tayanapar Vest, 
Bangalore-560011 

?.     'Yoducts: 

(i)      Types 

(ii)    Maximum per piece weight 

(iii) Kinimur weight/piece: 

3. deduction: 

(i)      Quantity produced/month 

(ii)    Averare  sales value 

(iii) Ko.  of shifts/month 

4. Yield  (percentage of rood 
castinrs to metal nelted) 

5. Total %!o.  of employees 

(i)      on company's roll 

(ii)    Contractor's labour 

6. Mo.  of technically qualified 
Supervisory stsff 

7. Nature of company structure 

8. Marketinp channel & difficult^ 
if any in selline products. 

Machine Tools,  Pump, Electric 
Motor and ^ener?1 Castinrs. 

One ton  per piece veirht. 

250 rm.  per piece weight. 

70 tons. 

Rs.  1,25,000/mo  (avp.  Rs  1.75/kp) 

One  shift 

65> to 70*^ pood castinrs 
(10-1?''/ casting rejection for 'HIT 
orders, normal 5-8") 

90 Knployo s  (incl.  clerical, 
watch-keepinp etc.) 

Three 

Partnership 

s ''orkinp as sub-contractors to 
industries such as Vest & Company, 
H.H.T., Kirloskar. 

/Plant & Equipment 



•lant & Equipen-nt 

1.     Sand conditioner equipment/ 
"Yesont practice of sand 
properties. 

"an Potatine type  sand 1'ixer, 
Mechanical Siever. 
Facinp sands are  nrepared and 
distributed to moulders. 

2.    Mouldinp equipment/present 
mouldinr practice. 

a) i\ro pneumatic mouIdin ps 
machines one  pini if t and 
one turnover type 

b) Machine mould in" and «and 
mouldinr,   eTe«_.n sand,  dry 
sand,  and loor, moulding 
riethods. 

3.     Core nakinp equipment/and 
present practice. 

fi.    Meltinr equipment with 
capicities/present practice 

5. Dressing aw', fettlinr 
equipnent/present practice 

6. Material handlinr equipment/ 
present practice. 

7. Testinr eouipment: 

(i)    For routine  in-process 
shop control tests. 

(ii) Teats on quality of 
finiihe-' cn$tlnps 

8. Instrui-wntation 

9. Present quality control 
measures. 

10. Whether product conforms to 
available standards. 

11. Record ^eepinp 

Core sand mixer. 
Oil sand cores,  CO Cores. 

Cupola molt im' 
36" dia  Cupola 3 to 3? ton per hour. 
24" dia Cupola  (h*inr removed) 
and replaced by 36M Cupola. 

Tumblinr barrel,  grinders 
Fettlinc is mostly sub-contracted. 

3 ton capacity overhead cranes, 
Trolly lines provided, for Trolleys. 

Chemical an«' Physical tests 
report ine received from 
CUT.I.  and b.i'i.1 . 

Nil. 

Routine visual  inspection of castings. 

Confirms  I.S.S.     14 to ?0. 

Cupola Melt reports  j    mintained 
•Yodtiction reports    | 

/12. 
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12. Total  investment  in machine 
and equipment. 

13. Special problems,   if any, 
reported by the ruana percent. 

About 7s.   1,75,000/- 
(6-8 yrs.  aro,  today,   50-;   higher) 

Material Handline problem arc there. 
Irrerular supplies of raw r.ateríala 
which forces the nana perm nt to rain- 
tain heavy stocks of pip iron and 
coke. 

14.    Opinion of the Manarenent: 

(i)    On the need  of moderni- 
sation of mana per« e nt; 

(ii) On the need  of roderni- 
sat ion of production 
equipment,   tools and 
auxiliaries; 

(iii) Any expansion plans 

15.    Remarks 

"Mananrent traininp courses would 
help a lot". 

"There   is ^ need  to r.odernisc 
raterial handlinr an«   fettlin«* 
equipment,   ant! also to add two 
nore mouldinp machines and to 
set up a tt stinr laboratory". 

There  is a proposal to manufacture 
Black Heart Malleable  Castings. 

Modernisation    ill help to nanufacture 
autorotive  ?.nd  otla r  intricate   castings. 
Finance  is required with a nominal 
interest and  on lonp terr basis. 



DESCRIPTION OF IRON FOUNDRIES VISITED 

J«k- Foundry, Farj.dabad 

This cast iron foundry was set up a year ago by a young 

"technocrat".    The initial investment was RS 1.2 lakhs, wholly financed 

by a bank at interest rate of 12 per cent per annum.    The plant has 

already reached a turnover rate of Rs 4 lakhs per year and  is  expected 

to increase to Rs 5 lakhs next year. 

The facilities are iHinimal - a single shed, no erano, 

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 been attempted.    Rejections were reported to 

be around 6 per cent and coketiron ratio as 1:4.    The  plant employed 

24 persons. 

The cost, of raw. materials, delivered at v^rks, was ¡is 475/ton 

for foundry iron, Rs 210/ton for. by-product coke (open market cost 

Rs 425/ton).    Castings were sold  at Rs 1 - 1.50 per kg. 

The  technocrat was confident,  hard-working and  progressive. 

Plant facilities were rapidly being augmented - C0„ process was being 

used, a new compressor purchased  and an uvorh^ad crane  planned,     he 

felt that the plant was now too small for him - he would liKt to  sell it 

and build a larger unit if finance were available. 

Cossul Foundries Pvt Ltd. Kanpur 

This is a private limited company producing castings for 

agricultural implements to be used in their own products.    The unit 

has two cupolas - 24" and 30" inside diameter.    The latter one is not 

connected to the blower.    In the sand preparation section, they had 

pan-roller type sand mixer but it was not in use.    All processes of 

moulding, core making, fettling, etc. 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 reportad to be Hs 50,000.    There is no technically qualified 

person employai.    The special problems were reported to be procurement 

of pig iron and coke,    HS the unit has employed labourers on contract 

basis and is producing castings for their own use, it is not  re-ally 

interested in Modernization. 

New Gupta Foundries. Kan pur 

This small scale foundry unit has 30" diantter cupola producing 

C.I.  castings on job ^rder basis.    The furnace melts 1.25 tons/hour, 

and  12 tons of metals is cast once a week.    The monthly production is 

reported to be about 30 tons.    The unit employs 30 men. 

Bharat Foundry (P) Ltd. Calcutta 

This private limited company produces C.I. castings for 

Saxby & Farmer and  ;>ther large-scale units.    They also manufacture 

alloy cast iron.     The maximum piece weight is  1.5 tons.    The unit 

produces about 200 tons of castings p.m. on single shift basis,  their 

maximum production having reached 350 tons.    The average sales price 

is \iß 1,800Aon.    The yield has been 65 to 70 per cent.    The foundry 

employs 45 persons as regular employees and another 65 on contract 

labour.    They have two technically qualified persons at the supervisory 

level. 

Sand preparation is normally done by hand.    No equipment is 

available  in that section.    Two coal-fired ovens are utilised for 

drying moulds and cores.    The unit has two cupolas - one 36" dia. 

(2.75 tons/hr) and the other 34" dia  (2 tons/hr).    There is no equipment 

in the fettling section, except double-ended pedestal grinder.    The 

only equipment for materia^ handling is a chain pulley block.    The unit 

is equipped with transverse testing equipment and a small chemical 

laboratory for testing .of casting and metal composition.    The tensile- 

testing is normally done by 5ISI Calcutta.    The unit is in a position 

to produce casting as per I.SI specification, and has been making 

erade 20, 25 and 30 cast iron. 
/ The total 
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The total investment in equipment is reported to be Hs 1 lakh. 

This unit has desired to modernize their plant by procuring a generator 

(25 kVA),  skip for cupola charging, directly-coupled .»tor with blower, 

one sand mill,  sand testing equipment, dry  stove with temperature recorder, 

pneumatic chisels, shot blasting equipment,  pin-lift type and turnover-type' 

moulding machines, sinall analytical laboratory and some material handling 

equipment  (like double—decker trolleys,  etc») 

The main difficulty  reportea by the party was in the procurement 

of pig iron,  hard coke, ferro-silicon and f erro-raanganose. 

Bangalet; Siloi (P) Ltd. Calcutta 

This is a private limited company producing mainly paper and 

jute mill plants and  general C.I. casting on job order basis.    The: maximum 

piece weight is about 3.5 tons, monthly production 40 tons, and average 

sale value Rs 1,200 per ton.    The unit reported no dearth of orders for 

C.I. casting.     The unit  employs 38 people  on  regular basis,    ¿killed 

workers earn Rs 8 per day while the others  .Is 3.    They have no technically 

qualified persons in the supervisory or managerial level. 

There  is no equipment for sana preparation, moulding or core 

making.    The unit has  two cupolas  of U2" and 30" inside diameter,  giving 

3.25 tons and ¿.50 tons per hour respectively.    Excepting one double-ended 

pedestal grinder, there is no equipment in  the fettling section.    No  testing 

facilities or instrumentation are available    Record keeping is p-or. 

Tne total investment in machinery and equipment has been reported 

to be its 50,(XX).    Their min difficulties appear to be shortage of working 

capital and  procurement of coke and pig iron in time.    Pilferage during 

transit is reported  to be a major problem.     The management feels the need 

of modernization. 

/ Ramkrishna 
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Raakrishna Iron Foundry. Hewrah 

This is a partnership concern  taken over in 1959 from an : 

old factory  started in 1901.    It produces C.I.  castings <m jeb order 

and some  special  casting for General Electric  iu, Hindusthan oteel,  etc. 

on  specific  orders.    Small exports have been nudo.     Tho foundry has a 

small machino shop.    The maximum piece weight cast is reported to be 

3.5 tons.     The monthly production is around 150 tons with average sales 

value of ¡is 1.75 per kg.    The unit normally runs on single shift.    Tho 

yield has boon reported at 70 per cant.     They have 60 persons on regular 

roll und IB on contract labour.    Tne skilled worker gets ris 8 to  10 per 

day whereas unskilled labour .is lt>5 per month.    There  is no technically 

qualified  persi n.    The unit finds ro difficulty in obtaining -orders. 

In  the  sand  preparation  section  there is only a pan roller. 

The unit has six hand moulaint. machines   (self mue)  but n >ne of them 

are in operation at present.    Oil and dry  sand ernes are raid« by hand. 

There are  two cupolas - one 4?M inside dia.   givinr about 3.5 tons/hour 

and the other 30" giving ¿ tons/hour.     They have two  coal-fired  core  and 

mould drying ovens.    In the fettling section,   except f r   i flexible 

shaft grinder, there is ne> equipment.    The unit ho.s  a rruno rail  cf 

6-ton capacity and no other material handling, equipment.    They eperav 

the cupola two to three times m a week.    The quality eritrei  is vi stia 1. 

Tho record keeping has been found   t > be  at a minimum leVel. 

The   total  investment  in machinery  and equipment  has b.en 

reported  as Hs 1,630,000 of which :tc 70,000 is for  the foundry.      ihe 

unit needs to renovate the foundry shed  and   also desires to gv for a 

10-ton overhead crane,  etc.    Their -inin  current difficulties are in 

procurement of pip iron and coke. 

P.V.S. &  Gompaay. Bangalore 

Trois foundry has one IB" cupola melting about 1.75 tons/hour. 

They produce sewing machine frames ma  stands for "oRa and roiscellaneous 

C.I. castings on job orders.    The maximum weight of casting, ¡rade by the 

unit was 130 kg.    The capacity of the foundry is about 30 tons of castings 

/ per month 
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per month, but at present orily 10 to 12  tuns arc produced because of 

the  shortage of raw material.     The average salo price viri es from 

1.28 to lis 2 per kg.     The yield is reported to bo 60 per cent.    The 

foundry employs 25 persons and  has «me  E.E. Mechanical in the staff. 

Gome  sand conditioning   and fettling facilities are obt dried 

from a sister concern  located adjacent to the foundry.    This concern has 

got pedestal grinders and flexible shaft  grinder for cleaning the castings. 

The inspection of castings for supply te   USiut is  carried out by the 

US Hü Inspector. 

The total  investment on machinery and equipment in the foundry 

is reported to be Rs  60,000.    Difficulty  in procuring hard coke and 

pig iron is reported  to be standing in   the way of hi gii er utilisation 

of the installed capacity.     Trie foundry ir. likely t>: be extended by 

installing another cupola which is under erection. 

V.U &L Brothers, Bango.lore 

The unit was  started in 194V and  installed a main frequency 

coreless induction furnace cf h'JO kg capacity  in  1963.    This, was put 

into operation after the recession in 1965.    The  furnace, purch isod 

throufh NSIC,  cost ;is 485,000.    They also have a 27" and a 37" cupola 

The unit produces cast iron grinding ¡nedium for cement 

factories,  heat resis tint and high silicon iron castings  (0.5 - 1.8 tons 

per piece).    The unit also manes steel 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 sand mullers, 

one power riddle and vibrators,    lost of the cores' are made by C02 process. 

Pedestal grinders, flexible shaft grinders and tumbling barrels are in use 

in the  fettling section and there is one 3-ton overhead crane for material 

movement.    The unit has a brinnel hardness testing machine and proposes to 

buy a physical and chemical testing laboratory in course of time.    Investment 

in machinery and equipment is about Rs 5 lakhs. 
/ The unit 
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The unit desires to  expand by adding proper sand  conditioning 

equipment,  annealing furnace and shot blasting equipaent in order to 

take up regular steel casting jobs.    They also want te p. > for  a carbon/ 

sulphur determinator in the laboratory.    The mina¿:ement has a pro ¿Tossivo 

lino of thinking about its  expansion and modernization pro'grimit.e. 

Uvsore Foundries. Bangalore 

This foundry undertakes  job orders and special supplies  to 

Hindustan Machine Tools,  HiiST k Go, Kirloskar and  other large firms. 

The unit has two cupolas - 36" dia.  giving; about j  tons/hour and  another 

24" dia. as a stand-by.    C.I.  castings of all varieties are produced, 

the maximum piece weight being 250 grams.    The unit produces about 70 tons 

castings per month on  single shift basis.    The average sales value  is 

about lis 1.25At?»     THe yield is reported to  be 65-70 per cent.     The factory 

employs V0 persons  and  there are 3 technically qualified persons  among the 

staff.     This  is a partnership concern and to  sono  extent serves  as an 

ancilliary unit to a number of large scale units. 

In the sand  conditioning section,  they have a pan-r-dler typo 

sand mixer and a mechanical sieve.    The facing: sand  ire prepared  and 

distributed to moulders.    For moulding;,  there are  two machines -   Tie 

pin-lift and other  turnover type.    They follow machine and moulding m 

green and dry  sand.     The unit has a cere sand mixture.    Oil sand ceres 

and CO« coats are  practised.     In  the fettling section,  there is  a 

tumbling barrel and   few grinders.     The fettling is mostly sub-contracted. 

Overhead crane  (3-ton)  and trolly lines have been  provided for  ease of 

raterial handling,.     Most of the  chemical and physical tests nrc t   I dotu 

from CM.T.I.  and  h.n.T.    host castings conform to  ld>3 14 te 20 traie. 

The total  investment in machinery and equipment has been reported 

to be fts 175,000.    HS special problems the management mentioned irregular 

supply of raw materials whicn forces the management  to maintain  heavy 

stock of pig   iron and  coke. 

/ The 
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The management  is enlightened and seeks itemization of 

material handling equipment, fettling equipment,  adding Uo more rvmliing 

machines,  md  setting up a testing laboratory.    They  felt th.it modern- 

ization will help then; to manufacture  automotive ana   other intricate 

castings competitively. 

Bangalore Engineering Industries. Bangalore 

This is a small scale foundry unit producing  ferrous   <nd 

non-ferrous castings by shell laoulding methods.    The  unit h-.s an imported 

shell moulding machine, a core  shooter,  electric core ^ven,   and a shell 

fixing device, all from West Germany.     The  compressor is of indigervus 

made.    The maximum part piece of casting has been reported te be J00 k¿ , 

the minimum being 0.025 kg. 

The unit has a skelnar oil-fired, rever brUory 200 kg.capacity 

furnace,    about 1¿ of  cast iron is melted per day in 6  heats.    Though 

the capacity  of the unit is about 30 tens  per month,  the present  level 

of production  is 20  tens   jnly.     Cistings   ire  Seid   it .an average r ate of 

Rs 4 per kg.    The foundry runs  on single shift and  employs 10 reblar we-nur 

besides engineers.     Tbx   yield is about 70 per cent. 

All castings  are produced   m  job order basis.    At  the a. ment 

they have no  testing equipment  and most of the inspeetiui  is visual. 

The castings conform to the standards  prescribed by  the  users.     Th.. y 

have sand mixer  self-fabricated material handling equipment,  and 

machine shop with lathe, drilling ami   grinding machines.    This is a 

partnership concern and the investment in machinery ano  equipment  is 

about Rs 1.12 lakhs. 

The management has aiabitious  expansion plans of undertaking 

investment and die casting processing.    They have also a plan for 

induction furnace for steel castings. 

/ Menon 



Manon & Menon Pvt Ltd. Kolhapur 

This is  a largo  scale unit producing gr'idtri G.I.  castings, 

mostly grade 25.    They  supply tu a number of largo scale units like 

escort and Kirloskar, and also product, their own oil engines.     The unit 

has a 1-ton capacity oil-fired rotary furnace, and tikes about 9-10 casts 

per day.    The unit  produces about 420 tons/nnnth, with sales vilu^ of 

••ia 300,000.    They run two shifts per day.    The yield was reported to be 

from 60 to 70 per cent.    The factor}   employs 70 persons or.  their regular 

roll and  has 5 technically qualified persons. 

The unit has two sand millers, one power sieve, four jrlt-squooz,- 

pin-lift type moulding nachines.    Cores are .nade by C02 process.    They hav 

shot blasting equipment,  pneumatic chippers,  tumbling birrels,  swing-franc 

grinders, double-ended pedestal grinders,  flexible shaft grinder, and 

overhead crane of 2-ton  capacity.    They hav« ,, sand testing laboratory. 

The finn is  in a position to produce cast ir^n  is per I3S -and  customers 

specifications.    The total investment of the unit in machinery and 

equipment is about Rs 17 lakhs,  of which fis 6 lakhs is  in the foundry. 

The ¡rianagernent  is vory enlightened.    They propeso t.-  ¿r> for 

another  one-ton oil-fired rotary furnace arid  electric  induction furnace, 

sand  conditioning plant,  more moulding machines and  other supporting 

machines, with a view to  enhance their production. 

Hchatiaonkar Iron Vverks. Kolhapur 

This is  a aaall scale partnership concern producing C.I.  castings 

on  job orders.    The unit hui a 30" insidi.- dia. cupola giving about 2.25 torn 

per hour.    About 70 tons of G.I.  casting? are produced per month,  thv. 

maximum piece weight being about  è ton.    The unit's  average sales of 

castings per month is about rts o7,000.    They run on single shift basis 

and yield is about 65 ver cent.    It employs 26 regular workers and has 

experienced pers-tis at the  supervisory and management level.    No marketing 

difficulty has been reported by the Concern. 

/ They 
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Thoy h tv>, a 3 irvi  nuller for  preparatici of moulding sind s.. 

Cures are nado  of oil sand,    à-.st   )f the moulding, eere-maíving and 

melting  opérations -ire donc .aanually.    Fur cleaning castings,  the  unit 

has pedestil and flexible  sh..ft grinüers and tumbling barrels.    F-or 

charging the  cupola they hiv,. a  somi-aut matic skip to the charging 

platform.    No testing f acuities are  available    There is no quality 

control except normal visual inspection. 

i'he total investment in machinery and equi prient   has been 

reported to be ris 50,OCX).    The procurant of raw materials  such as 

pig iron,  scrap,  and hard coke have  sometimes caused difficulties. 

Jai Bhay:ani Iron Urks. Kolhauur 

This is small scale p irtnership concern producing oil engine 

parts arid miscellaneous  type   >t G.I.  castings on j ,b orders.    'Die unit 

has a 28" cupola, giving about 2 tons per h-.ur.    The unit it present 

produces about 20 tons  of  go<xi castings per month, with  aji average sales 

value of tis 30,000.    The unit runs   >n single  shift basis   md  employs 

lb people on regular roll and  1¿ contract labourers.    The yield has been 

reported to tx  from 52  to  55 pur cent.    One of the partners is a diploma 

h Id or, but  there is nu other technically qualified pe-r s n at the 

io/inagciient level.    They have  an  experienced f..reman supervising the 

day-to-day worn of the foundry. 

For sand preparation, tney  have a sand muller,  and for sand 

testing a permeability meter 'md compression testing menine.    Moulding 

and core aiaking are done manually.     In the cleaning secti- n,  they h:.vt 

a pedestal  grinder and tumbling barrel.    A small chain pulley block of 

2-ton capacity was the  only material handling equipment in th* foundry. 

They undertake wedge tests for the molten metal.    Normally the unit 

produces castings as per IüS grade  1A to 18. 

The- total investment in ìattcmnory and equipment  is reported 

to be about  'tis 23,900.     The management plans  to have a  15-tm overhead 

crane, a centrifugal castings machine and a mechanical  charging system 

for the cupola. 
/ D.H. Foundries 
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U.K. -Foundries» Külhapur 

This  partnership concern produces castings on job orders. 

They havu supplied C.I.  castings t..  Copper iJigmes am  Shri Rara 

Refrigeration Industries,  Hyderabad.    The unit Iris a 24" di'».,  cupola, 

giving about 1.5 tens metal per hour.     The unit  employs 12 work ors "n 

a regular basis and produces  about 2>  tons of good castings per month 

though the  instilled capacity is about 50 tons.    Due t    shjrtag..  <-f 

working capital,  the man:.geragt was not in a position to increase- 

production though it has no dearth of  orders. 

There is no  technically qualified person  .«n the man aperient. 

Preparation of sands, moulds  and cores xrb ail  made manully.    F.....r 

cleaning of castings  they have double-ended pedestal grinder and 

portable band grinders.    The unit practises  'wedge tests'   for control 

of chilling in the rat tal.      They have also a hardness tester.     The total 

investment on machinery and  equipment has been r e(>orte*d  to be Rs 20,000 

approximately.     The coke metal ratio was reported to be 1  :  10 and yield 

75 per cent. 

Hind Castings & Iron Works, hclhapur 

This  is a small scale partnership concern producine:  light and 

heavy C.I.  castings    n job  orders.    The unit has a jo"' cupola which is 

run on alternate days and produces about' 2a) tor, castings per month, 

valued about ¡is 150,000.    The  foundry runs  on single shift and  employs 

2B 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 supervisory level. 

The foundry has sand raullers, hand moulding machine,  coro sand 

mixing muller,  tumbling barrel, pedestal grinders,  etc.    They have 

tww 3-ton cranes for Material handling.    The factory is equipped with 

a chemical testing laboratory and hardness tester.    They have been 

making successfully the C.I. castings upto grade .17. 

/ Shri Dut 



o 

- 11 - 

¿hfi Dut Engin earing Corporation« Ko-Ina pur 

This is a amall seal«  partnership which produces sand cast 

liners and pistons and  centrifugal cast liners  to be used as  original 

components by tb.   largo scale manufacturing  concerns.    The foundry is 

equipped vdth a 24" dia. cupola melting l|  tans per hour.    It has 

three sets of self-fabricated centrifugal casting machines independently 

run with three permanent moulds each.    The unit produces monthly 40 tans 

of good castings from 60 tons  of molten metal.     The  sales value   of  the 

castings is about Fis 100,000.     The  unit runs un a single shift basis, 

employing 24 persons.    The yield is reported te be fr >m 72 te CO ra.r cent 

They have two qualified engineers on the management. 

One sand mixing rauller, one moulding- machine  (not  in use)  and 

tumbling barrels are found in the  different sections of the foundry. 

Wedge and hardness tests, together with rigid inspection are carried 

ut on the liners and the pistons which go as original components  in 

the  engines produced by Huston h Ce.    Hast of the castings confirm t.. 

grade 17. 

Total investment in -lachinery and  equipment in this foundry 

is about Rs 80,000.    The management was found to be quality  conscious 

and was making efforts to maintain  the quality of castings  at a high 

level. 

Yashwant Iron & Steel Works Ltd. holhanur 

This is a small scale  public lind.ted company producing mechanite 

castings under licence from Cooper.     They have- two 28" dia.  cupolas each 

producing about 2 tons/hour.    Castings are made twice a week,  ami the 

foundry produces 70 tons of castings per month, which sell at (is 2 t    3 

per kt=,.    Yield is about 55 per cent.    The company employs 135 people, 

of which 90 work in the foundry.    Three qualified engineers, two of them 

metallurgists, are among the  staff.    Their order books are full. 

/ The unit 



-   12  - 

The unit his sand mullera,  power sieves,  two hand moulding 

machine,  pneumatic rammers,  etc.      The   cores are made manually with silica 

sand and  synthetic bond.    For fettling,  thuy have pneumatic  chippers, 

grinders and tumbling barrel.     The  unit has also two manually operated 

crants,  an electrically operatoci   charging hoist for the cupola.    Wedge- 

tests are practised for control   of  chilling in the ¡aetal,and  tust bars 

for tensile strength art; sent tu   outside laboratories.    They have a 

hardness testing, chemical testing,  and sand testing laboratory. 

The total investirent  xn  machinery and foundry equipment is reported 

to be about Ks  197,852.    The short igo   of raw material is one of the 

difficulties the unit faces. 

Pakco Engineering Pvt Ltd. Kolhapur 

This is a private lirait od  company manufacturing C.I.  castings 

for oil engines hacksaw machines,   grinding ¡nachinos,  etc.     ihe piece 

weight  of castings made has been  253   kg.    The nrnthly prxtucti-n is 

reported to be 30 tons, monthly   sal..s  being Hs 2 lakhs approximately. 

The factory employs 20 persons  and   runs on  single» shift.    The yield is 

reported to be about 70 per cent.     They have repulir distribute  f :r 

their prjducts and  there appears   to   be no difficulty about marketing. 

For preparation of  sands,   there is a sand moller and  for 

moulding, pneumatic  moulding machines.     0>rcs are prepared by hand.    The 

unit has a 24"  cupola giving about  1.5 tons of metal per hour.    For 

dressing and fettling of castings,   there are grinders and tumbling 

barrels.    There is no facility  fur material hnndlinj   and testing if the 

product.    Wedge tests are  carried out  as a measure of c.-ntrol of quality 

of the  molten metal. 

The total  investment   in  th-~ machinery and equipment in -thi 

foundry is reported to be rts 4O,000 approximately.    The unit has a 

proposal to install a hot blast   cupola.    The management plans to 

install a laboratory for chemical  analysis, hardness testing machine,  etc. 

/ Kurlkarni 
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Kurlkarni Engineering Associate Pvt Ltd, Sanali 

This snail scale unit produces prey iron castinps mostly of pradu  20. 

They have nade enstinps weirhin^ 700 ke.  ner piece.    The  capacity of the foundry 

is reported to he 150 tons p.m.  thouph the present production was 1?0 tons  p.n., 

sold at Rs.  2 per kp.    The foundry has a y if Id of 50f.     It works on sinple  shift 

'   oloyinp 120 people on repular roll out of which four are dipi one holders.     They 

supply castinps apainst orders. 

In addition to sand puller th^re are two hand operated nouldinp nachincs 

and two jolt squieae  type machines recently procure! and yet  to te installed. 

They have  sand r>ixers for core  sand  and coal fired mould  anil core dryinp ovens. 

"Hiere  are two cupolas  —  one  24" pivinp at out  1.5 tons per hour and the other 

28" yieldinp 2 tons per hour.    There are two pedestal rrinders and 2 portât.le 

hand  prinders  in addition to a tturirlinr tarrel  in fettlinp section.    They have 

also sand Mastinp equipnent and chain pulley blocks of 2 tons capacity.     Normally 

wedpo test  is carried out to ascertain t'-e quality of nolten retal and other 

testinp facilities  - physical  and clerical arc  availed fron outside. 

The total  investiront   in equipnent  is reoorted  to ie Rs. 1 lakhs  in 

foundry and another 50,000 in nachineshop and other section.    They have a small 

pattern shop for rmkin^ sirple  patterns and repair of old  ones.    The nanapenent 

has proprarnes to improve their pattern shop,   po for lab.  equipnent,  pneunat it 

chippers and other fettlinp equipnent. 

Bharatiya Foundry,  Bort ay 

This partnership concern ranufactur s cast  iron machinery parts  nnd 

flushing systems,  man-hole covers an«' nisc.    C.I. castinps on jot  orders.    Maximum 

piece weipht cast  so far is a! out  5TH) kF,  the r irinum bcinp £ kp.    The present 

'jroduction of the unit  is atout 30 tons per nonth,  sold at the rate of Rs.   1,500 

to 2,000 per ton.    The unit employs 40 peonie of which 19 are contract labour. 
There  is one technically qualified  i>erson  in the  staff.    No dearth of work  load 

h,^s beer» reported by the unit. 

/There  is a 
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ThtTP  is a muller for the preparation of mould in • sand, four DPewatic 

rouldinr machines,   three jolt squeeze  type and on»   turn-over tyne.    There   is also 

.icore blower for preparation of small cores.    One 21» inside dia.  cupola  rivinr 

al out 1 to lJr tons of notai per hour is beinp used for neltinp cast  iron.    One 

cupola (2 to 24f tons per hour cupola) was under construction.    For non-ferrous 

r* It inn the unit has a pit furnace (coke fired) for 150 no. crucibles.    The fett- 

linr is done manually and with the helo of pedestal and hand rr Inders.    No naterial 

handlinr and testina equipment were found  in the factory.    The quality of ct.stini- 

is checked by visual  inspection. 

The total  investment  in machinery and equipment  in the foundry is 

reported to be R«.  60,000.    The management appeared to be keenly interested  in 

modernisation.    The unit has an expansion prorrarme for pr(xluction of CI castinrs 

as p»;r specifications am! a lay-out for the  new foundry v/as  supfcsted. 

rajeco Industries,  Apra 

This proprietorship concern produce's cast iron pipes and pipe rittinps, 

ran-hole covers am' other renerai CI castings as per buyers specifications. 75«/' 

of the castinrs are exported to 'ISA and Middle-East. The monthly production is 

reported to be 600 tonnes, saleable at the rat* of Rs 1000/- per tonne. The 

unit runs on single shift basis and employs 230 regular employees besides 3 tech- 

nically qualified enrineers in production as well as inspection departments. The 
"ield  is reported  to be  alout  7(T/. 

There  is  no equipment  for preparation of nouldinr ar.tl core nakinp  sands 

nor for preparation of moulds.    Orders have  been placed for jolt-squeeze type 

mo'.idinr machines and a  core shooter which are yet to be received.    They have  a 

•1R" cupola rivinr at out  5.5 torne of retai per hour.    For fettlinr they make  use 

of double-ended pedestal  Binders,  tur'lin«* barrels and other hand tools.    There 

is no material handlinr equipment.    The unit has set up a nechanical and chenical 

t, stinr lat oratory in sister concern.    The exporta! le items are  inspected by the 

appropriate authority.    The products confom to specifications laid down by the 
foreign buyers. 

Ahe total 
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The total  investment  in machinery and equipment  is repoited to be  Is 1.7 

lakhs.    Shortage of power, pir iron and hard coke wir.   the min problems of this 

ui it.    The mananenent took keen interest  in modernisation am! would like to <TO f(,r 

i echanical charring of the cunóla,   shot blast inr equipment and  sand conditioner 
plart. 

Indian Iron foundry. Apra 

This partnership concern produces CI castinrs,  metric weights and other 

renerai castings on job orders.    The maximum piece weipht is reported  to te 1.75 

toi,nes.    The factory runs on sinrle  shift basis,   producine alunit 200 tonnes castin« 

per month saleable at  the rate  of Rs 900 per ton.    The yield is reported to be  70  . 

The unit employs 100 persons,  50 on regular roll am'. 50 on contract.    There is no 

technically qualified. stpfT in the  nanarenent. 

There  is no mechanical eouipimnt available for the  preparation of sand, 

moulds anc. cores.    The unit h?s a 4?" cupola pivinr about 4.5 tomes  per hour. 

In the fettling section there  are  a few pedestal PIK! hand rrinders.     Mo testing 

facilities are available.    The metric wights are  produced under licence fror- the 

rovernment and ns per IS I standards. 

The total   investment   in nrchinery and equipment   is reported to be Rs 1 

lakh approximately.     Procurement  of pip iron and },PT(\ co|(l;  stated  to be  the main 

difficulties of the unit.    They have a uind to no for mouldinr machines if finance 

is made available. 

Satya Industrial Corporation. Arra 

This partnership concern produces railway sleeper, brake blocks, hear in.- 

Plates and other renerai CI castings on job order«.    The factory employs 200 per- 

sons,  100 on reruiar roll and 100 on contract.    It produces about 500 tonnes of 

castinrs per month on sinrle  shift lasis,  saleable at Rs  700 per tonne.    The yield 

is reported to be 60 per cent.    There  is no technically qualified strff in the 

rana remen t. 

/Kxceptinp 



J 

- 16 - 

Excepting sand muller and a  pecK stai prinder,   there  is no ether equipment 

for sand conditioninp, mouldinr,  core makinp and cleaning of castings.    The unit 

has a 4P» cupola pivinp about  5 tonnes ner hour.    There   is no technical equipment 

rorth the  nane.    Facilities for ttstinp transverse end tensile  strength,  drop 

tests r.nd hydraulic  load tests arc available  in the foundry,  as required for rail- 

way supplies.     Inspection  is carried  out by the railway inspectors.    The castinrs 

arc produced as per I^S,   ISS and Vm specifications. 

The total  investment  in nachinery and eqi-ipm- nt   is reported  to Rs  1  lakh. 

The management  is interested  in nodernisation and referred  to snne technical pro- 

biens on which on spot advice was renden d.    Because  of acute power shortage   they 

would like to po < or a ^eneratinr set,   if funds arc rade  availatle. 

The National  Iron Foundry. Apra 

This unit produces autonobile and tractor spares,  bicycle parts,  both in 

trey and malleable  iron.    The  larprst castinr made   is about 700 kp, in prey iron 

and 30 kp in malleaUe.    The monthly production is reported to be 40 tons saleable 

value beinr Rs 40,000.    The unit emnloys If   persons on regular roll am! 10 as 

contract  labour.    The yield  is reported to he 60?.    Three enrineerinp trainees are 

um.erpoinp  in-plant traininr in the factory. 

There  is      san' rullar for preparation of mouldin - sands and noulds are 

rale by hand-mould inp ^chines,  flour nouldinp,  double 1 ox nouldinp and  boxless 

stack nouldinf methods.     Cores are nade ranually.    Two cupe.las of ?S and 30 inches 

diameter are available.    The fettlinr of castings is carried out by hand chipping, 

rouph prindinr and wire-brushinp.    There  is no material handling equioment exceptin: 

a chain puUey block and hoist for raisinr metal charpes  to the cupola platform. 

The tests carried out for quality control  include hardness test, wedpe test,  tonsil« 

and. transverse  test etc.    The unit also uses mould hardness tester and optical 

pyrometers. 

The total investment  in machinery and equipment  in the found>-y reported 

to be ns 32,000.    The unit  is in a position to produce castinps as per ISS/BSS 

spec if ications.    They would like to po for pneumatic mo ldinp machines,   pneumatic 

chippers and mechanical charpinp equipment  for the furnace as first step of moderni- 

sation. 
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Klahan Foundry. Lurihlana 

Kishan Foundry produces C.I.  castings for oil engines, power 

press,  card board mills and other miscellaneous castings on job order 

basis.    They have produced castings of  five tons piece weight.    The 

production is reported to be about 40 tons per month,   sold at the  rate 

of RS. 1000 per ton.    This is based on single  shift, working.    The yield 

is reported to be 70% approximately.    This is a proprietory concern 

employing U persons on regular roll.     There is no technically qualified 
person among the  staff. 

In the sand preparation section, excepting a sand null er moulder 

there is no other equipment.    Moulding ^nd core making are don. manually. 

The unit has two cupola, of 36" and  39»  inside diamètre, giving about 

2.5 tons of molten metal per hour.    Fettling and cleaning of cast in« a arc 

done manually with the help of h-nd tools and h-ncJ grinders.    Inspection 

is done visually.    Excepting « Poldi hardness tester,  there  is no testing 

eouipment with the unit.    The castings  are of commercial quality *nd do 

not conform to any specific standard. 

The total investment in machinery and equipment has been re- 

ported to be Rs.   50,000 approximately.    The management would like to buy 

i 10 tons capacity overhead crane ^d mechanical charger for the  cupola 

in case finance is made available to them. 

/Modern Machine Tools 
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Vodcrn Machine Tools k engineering Works. Ludhiana 

This foundry produce? both light  and heavy C.T.  castings on job 

order basis.    They have  cast upto '> ton  castings.    Though the-  production 

capacity is reported to be 100 tons per month, they have been  producing 

approximately 30 tons per month,  with average sales value of Ps.  3*5,000. 

The unit runs on single  shift and employ  5 persons on regular roll  and 

15 on  contract basis.    There is no technically qualified  nrrson. 

There is no machinery and equipment in the sand preparation, 

moulding ->nd core making  sections.     Th«- thr--e cupolas of I4",   24" & 16" 

insid«; diamètre,  have melting r-<tes  from 0.75 tons to  2.25 tons per hour. 

Castings is done once in a   fortnight.    Fettling  is manual with t h/   help 

of hand tools.    For material handling,  th--re is a chain nully block 

-'vailable.    The unit has a hardness tester; other physical testing  faci- 

lities ar<-   availed   af  fron- outside.     Hastings arc- mostly of corma«, re i al 

standard.    The total investment in machin ry a nd  enuipm« nt  is  reported 

to be Is.  60,000 approximately. 

New India Foundry. Ludhiana 

The unit normally undertak  s heavy weight  machin«' tool    castings 

on  job  ord..-r basis.    They h>ve ma do   singl.    nieces of unto 7.5 tons without 

having any mechanical lifting aids.    The   monthly production is about 40 tons, 

sold  at th.   rate of Ps.  1000 p. r tan.    The  unit  is run on '-  single  shift 

basis.    They employ 16 persons on regular wages.    There-  is no technically 

qualified persons  in this partnership concern. 

Sand pr-paration,  moulding --nd  core making all   art-; done manually. 

They have a   cupola  of 4?"  dia giving  about 4 tons per hour,  and  36"  dia 

lting about 3 tons per hour.    Fettling  and cleaning are done  manually. me 

/There is no 



J 

19 - 

There is no testing  facility in the  foundry and 'ill  inspection is visual. 

They produce casting? of commi rcial  standard. 

The total  investment  in machinery and equipment has been reported 

to be Ps.   50,000.     The management  and would  like tc go  for equipment like 

overhead crane,   mechanical  efrerger,  g-nerator (due to  power shortage) , sand 

mixer and new foundry shed. 

Bharat Jyoti Mechanicals. Ludhi^'nr. 

This  small  scale unit produces castings mostly to N  used   for 

th.-ir own end products, which are   crank  she ft grinding rr- chines and 

hosiery machines.    Thi   maximum piec    i^ about  2.4 tons,  the minimum being 

about  5 kg.    The monthly production com. s to about 10 tons,   •-.alt ibi.- at 

t^e  rat«' of Rs 1.70 per kg.    The yield  of the   foundry is r< porti d to be 

about 60/.    The  unit  runs on singL-   shift basis and  employ? S persons. 

They have two technically qualified  persons.    This  is a nartn« rship  concern. 

No mechanical  aids have been nr de  uee of for preparation of gands, 

making of moulds and   cores,  and  fettling.    They perse ss hardness testing 

equipment;    other physic 1 testings nr.' got made outside.    They come under 

the  State; Government Quality Marking  scheme  snd ape  also  trying to get 

T . S. I. ma rk. c 

The total  investment   in machinery and oouipm. nt  is reported tr 

be'  Rs 20,000 in  Foundry.    They have  problems like blow-holes,  gas-holes 

e>tc.   on which technical   advice was rendered on the   spot. 

Hindustan Castings. Ludhiana-A. 

This is  a jobing foundry undertaking heavy C.I.   castings weighing 

upto 4.5 tons p.ir piece.    This includes lathe beds,   power press bodies, 

/diesel engines bodies 
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de-sol engin* s bodies etc.    The  unit Producer, ibout   25 tons  re r month, 

sileibL    qt, th'-  r-^t.   «f Ps 1000  r\ <• ton.    Th>- yie-lcl  of th-    foundry  is 

r< norted to be  70£.    They r-nnlcy tve-lv-    r¡« rsonr- on n>'ul -r roll.    This 

is 'i nroprietcry concern cat<rin>- to th-   ne.-dr, of bei  manuf'-etur rs. 

"o?t  of the casting:- aro made   frrrr, dry F'ind  moulds  in th<   ground. 

Sind  preparation,   moulding,   core   makirv,   '>nd  ol">n.inr o:' 

cantinas ''re  ill don ^ manually.     In th«    "e-ltin^  Section t h< r<    ir- '•   'j''" 

cupol'- w^ich   is run only once-  or twic«-.   in  a   month,    "'hey uneit.rti.k-    chill 

t'-:-tr to ascertain the- quility of th-   molten met-1,    "hey  hav-    also   rr:d 

i PoJdi herdnesF textor.    Th«-'   citings  an    of coram re i al   Ft->ndard  ••nri   ->t 

tim- :•• t.hi y rrrnuf'. ctuna prided   o^tinge   simil'r tc  T.S.   20 eni-,    'T'rn 

totil   invontn« nt in machin« ry  ' nd - "eipmnts  is -»bout lis  35, nor. 

Indi in- Machine Torls.  Rit ila 

This pronri-tory foundry i'" eng-"g 'd  in th    production   >? he->vy 

machine  tool  casting? "-nd  agri cui tur-•  impLm.ents.    Th-   rrvaximur  ri   e-    -e- i e ht 

of  casting  e • r- b. en about  ¿ tons  "<nri monthly production 1,'S tori",   *••>]• -1 ;• 

it  the  rate  of Ps 800 per ton.     Th-    factory  runs on   *oubl.    ehi ft \--siv.. 

Y i   Id  Is rcporte-d to }>••  ibout  <#%.    T)i-    unit  .a-ploy:-   3r>  r> rnonp  in tin- 

foundry '-nd on-    technically nullified  <'rr.ploy«"    jn th.    -'n'-r' ^ ni.     "ont 

")!' tie    c stint's  ire rr;>de  agii net   or^. rs. 

Pcth dry sand ind gr.en emd  pricti-«   nP mriilH  --nd   err-   miking 

ire   in use.     ''oulding  ani  cor»    making  in   done manually.     Th   P    a^-- twe 

cupolas,   3^"   " nd  4^",   siz«.   giving 4 tons  n  r hour ' nd  ':> tons :• r hour 

n specti v. ly.     The c-stingr  -:n    c]«'>n«d  in!   hemdl« d  rmmr-lly.    Only i 

hardness testing machine  is  -»viil-'blr '<nd   >th- r t> rte-  ir    ivn'l-. d -if  fron 

the  M.K.I.   Foundry Station,   Ritili.     "h-    xmii   h'-"  a   pyrom-t< r !'or t-mr»er''t er 

'i.-'umnw.nt.     Th»   castings --ri   of colmerei-1   'luility.    Th-   total   ir"o.-tm. nt 

in machin, ry and enuiorr* nt   in th«    foundry i e  report  d to b-   Ps 1  lakh. 

/Delux K ut hai i ',rorks.  B'-te.la 
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Dt'lux Kuth-'-li    orks,   '"'tMa * 

This  partnership cone, rr.  "npl»y •   U>  n r«or, •• en  roll  ">v!   ,-"•.• or. 

contract   h->nis.     It   nroduc ^  cist    : ron  :-ul lt.y •,   r.-. win,-  Ti"c:hin     p'-rtn,    -tf. 

Trv rrr-ximum cist in,.' h->a bo T. -»bout   l/is kp.    ^' >- noni My nrcdnotion   is 

-)bout A CK)  tont-,   s"l>"!bL    st   Ps 9nn  p. r ton.    '"'h    nr.it.   run," on  -in.-*L    shirt 

••ni  i t ¡r-, •,- i •• -• 1 f 1  i <-   r''Port''-i tr  :      RS-''.     "h  r-   i-   no  * • cb" i;-'1 ' ly   -usi i "ltd 

i« rson -\"iorv' th-   st->f. • 

S-tnds    -r     sr-'i>sr>'d  rr'nuMìy    rv*   :-h v- •'  !v       n- or •ni^-i 1   s:- v. . 

Moth  cor--r.   'tnd  '"oiilf     r-  "pd-    "iniinly,     "!,   •••    P    -;n  oi;-:Mr i    Irving 

ovn   <-or dryin*-  trvrr   \<?  --nd v/h n n< «•. SS-TV,     "">   r       >••   twr    .-urol-^-,   U?
M 

->nd   P"   iinnrt.. rs.     A   rv-eh'-nj r-\\   skir   - <-  »Mn,-  u-., 1   for   ds rginp   :rr<t--riMs 

into I.ht    cunóla.     Thf  csstinrr  ->r-    "rie     ••  r   r  -• .-t s--, r ' -,  r- -; ii r- n. nt . 

Tot M   inv.'st.Tf nt   ir. m- • c h i n> - 77,' '-..nd    "puirm-nt   :<-- r> port- d to t-.   *>• «   1 .ir  i^kh?. 

Hure ^ry-inuoring //c-rka. hit-di. 

This   ir.  '•   «nmll   T • rtn  r:"' ; r   r^n-^rn  rro'ut'in,-   sHll-d   rolls, 

nrricslturM.  p->rts,   -'cHn    tocls  v   o'h   r "iHcMi -n cus  c-sî, imps   soll 

thronst th-  ir -n-.'ntn.     Th     -six; nur   vs-p-Ht   ';f  rostir:  s  h-s !-• r.   '-bout   «-tonn-^, 

Phv   urr.t?     "ployr.   ?0  r-r^ons m th-    r-psl   r  mil     *  1  4  on  sord r 'Ol .      ih' !•• 

•'r-'   < t   '-hn'c-illy   -nnHfi.   »   ,   rv,n¡;   in  th.    :rv-nsp..—nt .     ""h-   yiMd   la   r- ncrt.-d 

tr   is    ihout  6*0  i)  r  c- nt .     "h-     ..v. r'-..-.    -•••]•   vlu-    t- r  -north  h-"  h< .-ri  r h- n 

is h s  ,)£>,000. 

Th  r-    "°  no  • •quinm nt   in  + h.     rinl  con i it i or. i ry   -uni   ."••'r.    nskin,- 

asetion.    Mould'-   ->rt   -• i •*  ".".¡i.   rmnnuMly.    '"h. r     is  .ujpoi'-  of   PV    ii --not-r 

run by  12.5 HF tlovs r.     ""h     <vttlin.    i-:   Isrs    by  h' r/<   tool«;   -rr! t h. r    is  no 

m- t• ri--1  handling •nuinnvnt    xc< nt in.-  •    ehMn ruilyîloek.    'h> •    inspection 

••nd  t.;-tin¿: 'irt   'i*,   with th-   >, Ir   of *'.:'.T.   hosndry !'t'<t;on,   ;itM-n.    Ths 

tot-.l  inv str-r nt   ir. m' chin ry ••     n.inirv nt   ir  shout '• «   ,T,OOt    ; r.  • h-    foundry 

-md T-s 1   lakh in th-    --ntir-    fsrtor\'. 

/•V-;r'd-   "oundry !,.ru-' in» sring 
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¡i.CG. Malleable Castings. Mira.1. Maharashtra 

This private limited company manufactures malleable pipe 

fittings, automobile malleable components, etc.    The maximum per 

piece weight produced is about 10 kg.    The unit employs 75 persons on 

regular basis and produces about 125 tons of castings per month,  saleable 

at the rate of fis 3,000 per tons (pipe fittings).    The factory runs on 

single  shift and the yield is reported to be between 40 to 50 per cent. 

There are two qualified engineers, one metallurgical and other mechanical, 

among the staff.    The unit reported no marketing problems for their products. 

For preparation of sands, there is a sand muller and power sieve. 

Four hand-operated moulding machines are used for moulding, but cores are 

made manually.    There is a core and mould drawing oven as well.    Melting 

is done in an 18" inside dia hot-blast cupola.    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.    À• galvanizing section is attached to the foundry 

for malleable castings.    I-tost of the testing 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 Hs 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 programme of the Government. 

J.H.P. Manufacturing Co. Jullunder 

This small foundry produces castings of white heart malleable 

and cast iron.    The maximum piece weight is about t>0 kg.    This is a 

partnership concern employing 50 persons in the foundry.    There are 

three technically qualified employees among the  staff.    The yiald is 

reported to be 67 per cent.    The average monthly production of malleable 

castings is about 60 tons and that of cast iron 10 tons.    The G.I.  castings 

/ are sold 
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are sold at the rate of Rs 1.70 per kg and malleable at Rs 3 par kg. 

The unit has been exporting castings to Afghanistan, Iran and other 

African countries.    They manufacture spare parts of automobile 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 are made manually. 

There are coal fired drying ovens for drying of moulds and cores.    The 

unit has a 700 kg capacity oil-fired rotary furnace as melting equipment. 

There are self-made 'wheelabraters'  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 art availed of 

from the State Government Quality Marketing Centre.    The products conform 

to ISI specifications.    The total investment in machinery and equipment 

in the foundry is reported to be Rs *,.7 lakhs approximately.    The unit 

reports difficulties in obtaining supply of furnace oil and control of 

sulpher in  the metal 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  job order basis.    The maximum 

weight'per piece cast so far is 2 tons and the minimum 250 grams.    At 

present, the unit produces 75 tons of C.I. castings 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.l.  castings is reported to 

be 60 per- cent and that for malleable iron castings 50 per cent.    The 

unit employs 150 peaple on regular roll and engages no contract labour. 

There are 6 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 typ* moulding machine and a small core shooter.    Melting 

is carried out in two oil-fired rotary furnaces of 2| tons batch capacity 

/ melting 
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melting about 1 ton per hour.    Pedestal grinders and flexible ahaft 

grinders are 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 

castings as per  specifications.    The total investment in rnechinery and 

equipment is to the tune of Rs 5.Ö lakhs. 

The management appeared tu be technically enlightened.    They 

have an expansion  proposal which was discussed at  the time of visit and 

necessary  suggestion made..   The unit has recently entered into a joint 

venture with Kenya Government to set up a foundry plant in Nairobi on 

turn-key basis.    Machinery valued at Rs 3 lakhs has already been exported 

and the plant is expected to go into production shortly. 

Sathi Industries. Jullundur 

This partnership concern produces industrial chains and 

malleable castings for their own use.    The maximum piece weight has been 

5 kg only.    The unit employs 35 persons on  regular roll, producing about 

20 tons of castings per month,  saleable at Rs 9,000 per ton.    The unit 

runs on single shift basis and its yield is reported to be 70 per cent. 

There is no technically qualified person  in the management. 

No facilities other than manual are 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 coninerciál quality and do not conform to  standards.    The investment 

in the machinery and equipment in the foundry is reported to be about 

Rs 2 lakhs.    The unit is interested to go for various types of testing 

equipment, if funds are »«de available under the modernisation programme 

of the Government. 
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ttPPBIDIX VII 

DESCRIPTION OF NON-FHWOUS FOUNDRIES VIblTED 

Vulcan Ihgineering Works. Calcutta 

This is a partnership concorri producing co.nponents and  spare parts 

for electrical and mechanical engineering from gun metal, brass, aluminium 

and copper, on job order basis.    Maximum weight per piece of casting has 

beai 150 kg in aluminium alloys.    Production is abotit 8 tons/month of 

copper-base alloy castings and the average selling price is about Rs. 20,000 

per ton.    The unit works on single shift basis.    Casting yield  is 65 %. 

The unit employs 44 persons and has 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 equipment, apart from four pit-type crucible furnaces for 

melting non-ferrous metals, two pedestal grinders and two power  saws. 

No .raterial handling equipment is being used,    AS regards 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  equipment is reported to 

be Rs. 2 lakhs,  of which 'is.  20,000 is  in the  foundry section.    The paucity 

of working capital is a major problem,  together with scarcity of raw materials. 

The unit  finds no dearth of orders and  has been able to export non-ferrous 

castings direct to U.S.A.    The management has an open mind 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 programmes of the nationalised banks. 

/ Non-ferrous 
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Non-ferrous industries. Calcutta 

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 piece is 

about 200 kg. 

The production capacity of the unit is reported to be 6 tons 

per month but presen- output is oaly 4 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 Rs. 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 equipment available.    The preparation of sand 

moulds and cleaning of castings are done manually.    However, the unit is 

preparing cores by Co., method.    There is no testing equipment whatsoever 

and instrumentation is absent.    At the same time, the unit is capable 

of producing non-ferrous casting of fair quality, as per specification. 

The total investment in machinery and equipment has been 

reported to be about Rs. 40,000.    The procurement of metal is reported 

to be the main problem of the unit.    The management desires to modernize 

their factory by adding a chemical 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 
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Annapurna Cooker Co. Banttalore 

This anali 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.    Maximum 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 keen 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-lift type moulding machines, and 

snail core blower for preparation of cores.    Most of the cores are 

by COp process.    Both vertical and horizontal type of centrifugal methods 

are practised for the manufacture of worm wheels, hustings 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 

measurement. 

The unit is in a position to manufacture non-ferrous castings 

to ISI or other specification.    Tho total investment is about Hs.  7.5 lakhs. 

As an expansion programme, the unit plans to go for jolt-squeeze 

turn-over type moulding machine, gravity die casting machine, shot blasting 

equipment, shell moulding machine and core blower. 

Bangalore 
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Bangalore fcftgineeriiu'. Industries. Bangalore 

This unit produces ferrous and non-ferrous c istings by shell 

moulding method.    It has an imported shell moulding ¡¿achine, a core 

shooter, electric core ovan, and a shell fixing divice, all from 

West Germany.    The compressor is of indigenous made.    The maximum 

pi«ce weight has been reported to be 300 kg, the minimum being 

,0<5 kg.    The unit has a 200 kg skelnar oil fired, rever bra tory 

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 production is 20 tons only.    Castings have sold 

at an average rate of Hs. 4.00 per kg.    The foundry runs on single 

shift and  employs 10 regular workers besides engineers.    The yield 

is about 70 per cent. 

All castings are produced on job order basis.    At the  moment, 

they have no testing equipment and most of the inspection is  visual. 

The castings conform to  the standards prescribed by the users.    They 

have sand mixer, self fabricated materials 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 Hs. 1.12 lakhs. 

The manageínent appear to be enlightened and  navu an expansion 

programme for undertaking investirent castings and also  a plan  for an 

electric induction furnace for steel castings. 

An4y| Patej & Co, Bombay 

This amali scale unit is a partnership concern manufacturing 

sand castings of aluminium and copper base alloys, both heat treatable 

and non-heat treatable varietiüS wherever applicable.     Maximum piece 

weight of castings is 30 kg.    Though the capacity of the company is 

about 20 tons/month, at present they product   about 4 tons only, saleable 

at the rate of rts.  14Ag 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 

engineer.    They supply against negotiated orders.    The quality of 

castings appear to be  good. 

While moulds are prepared manually,  sands are mixed in a muller 

and cores made by C0„ process.     The 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  cleaning, pedestal grinders, hand grinders 

and band saws are used.    Some  of the castings are supplied  to one of 

their sister concerns having an   end product, and  the rest on  job order 

basis.    The total investment  in equipment is reported to be about 

Rs.  1 lakh. 

¿ant Bra»B Metal Worse. JuHunder 

This partnership non-ferrous foundry produces castings of brass, 

gun metal and  stainless steel.    Their products include pipe  fittings, 

gate valves, arid  other miscellaneous non-ferrous components against orders. 

Ten persons are employed in  the foundry and 25 tons of castings produced 

per month, saleable at   is.  li, ,000 per ton.    The yield is reported to be 

70 per cent.    There is no technically qualified person   j.iong the staff. 

No mechanical facilities are availably for preparation of moulds, 

sands and cores.    There are  six pit-type oil-fired crucible  furnaces 

for No. 40 crucibles.    The unit has hydraulic pressure testing facility 

but no chemical laboratory.     The product does not conforta to  specifications 

but satisfies commercial needs. 

The tota]  investment  in machinery and equipment is  reported to 

be about Re.  1.6 lakhs.     fhe unit has expressed 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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Super Electrical & Ehginoenng Co. Farjdahart 

Starting in July 195Ö,  this plant has developed rapidly icto an 

efficient pressure die casting unit with its own design office and  tool 

room.    Its turnover in the last year was ris.  50 lakhs and   is planned to 
double to Rs.  1 crore by 1974. 

At present the plant produces a variety of pressure die  castings 

for scooters and automobile  components.    It proposes to manufacture petrol 

engines of its ovn desiai in future. 

The main production  facilities operate on 3 shifts. The plant 

has a force of 140 persons on roll and  60 on contract basis. Total 

labour cost (including wages and perquisites)  is ¡is.  150 per month for 

unskilled workers, rising to  its. 250/- per month for sKilled workers. 

The plant's main probiens were reported to be: 

(i)    No import licences for die  steels.    They had  to pay 

lis. 25 to its. 30 per kg against the controlled price of Rs.   10. 

(ii)     Uncertainty and  fluctuating price for its raw materials - 
zinc and aluminium alloys. 

(iii) Hard competition in selling:    Their average  selling 

price, was ¡is. 13/kg (incl.  Rs.  8-9/kg materials cost). 

(iv) Exhorbitant prices beine' now charged  for new  presses and 

machine  tools by HMT and others. 

Mascot Ehterprises. Calcutta 

This  is a partnership concern  for the manufacture of pressure 

die castings of zinc,  aluminium and cop-:.r based alloys.     The unit has 

three pollock cold  chamber vertical  pressure die 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 JO people on regular roll and 

20 on contract basis. 

/ There 
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The-re- is  no technically qualified person employed   occe-pt 

the   owner who  has food   expérience   in   the  line.     The unit if--   m  a 

position t,   produco castings -is per   161  ftmdird   arri  .ias  pood  di. 

making experience,    oome  trials wore mau-   for brass pressure dio castings 

but   there are  soi.ie porosity defects. 

t%sore Auto Service Pvt Ltu ,  >3angalure 

This   is   a  0.T1II -oc tie pre s -m.",     li.    c >.sti.ug  unit,   produci:.»-  zinc 

alloy  die cast  exponents.     t'ho um t   has  ihr.-   h-tni-operat. i  i,.- î.  charnier 

pressure die  casting :.ûctiirp;s of wrdch two W(.rt,   ir.ip.t-rt-. i  -r:.i   th*    thirl 

-'¡¡ade  locally.      The ;.,./áuu),. weicht  of 0 :su..rg Ms beer:   3 36 grams,   the 

minimum beinr   1 gram,    at  present   the   factory  pr .duo. a  7  tens  of  cm.t.rigr 

per month at  sales turnover    f ¡is.   75,000.     The/   run or, ¿-shift basis. 

Yield  is reported  to be 80 per Cent.     Tn-y   empi.,y   V1 per non:-   .>n  reg^u-ir 

basis  and  have  5   technical   qualified  person;   on   tin   stiff. 

The  melting pot   attached   to<  the ret chamber  pro-sour,    c isting 

machine  is of mechanite mo-til   .ina   ¿.as-fired typt .     They   huv.    t number 

of hand  grinders and   tumbling barrels for dr- ssing of counts.     nil 

inspection is  visual.    The  .:*.-. in   iifficulty  r> port .1 is  making   f di. s 

and  procurement of die stool   md  zinc   alloys.    Th.    supply of raw :.iat .--ri'». Ì 

is quito inadéquat,   and the  unit has  t    o io   purcrms. s  fro,-, the  of.on 

market at tht   very high  pria..:..;,.     The   t-d.-l   investi:,, nt  of  machinery  and 

équipaient  reported  is 7s.   40,000/-. 

National Uie Casting 7o,  D aabay 

This  partnership  .Manufacture;.-"   .-Tavity  ana   messum-   ii-- cant 

components mostly   out    ,-f  alumirmim-based alloys.     Th .   cast,  .ngs   mclud. 

both heat treatable and non-he-at.  treatable  vu'ieti.s,     "h<    capacity  of 

the   unit is about  lb tons   per month,     nt pro sent,   they  produce  about 

7 tons per month valued  a e as.   1  lakh  approximately on  singlo   shift basis. 

The yield is reported  to  Lo  60 per Cent,     in   the  managen» nt  then    is  one 

agricultural   engineer and   am.  experienced  sup. rvioor.     The unit   employs 

/   -M'-   people 
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The total investment in machinery and equipment is about 

Rs. 4 lakhs.    The special problems were reported  to be electric power, 

procurement of raw materials, lining material for the furnace.    The 

unit plans to go for spectrograph^ and metallography equipment, for which 

NSIC have already been approached.     The plant has an expansion programme 

for setting up a small unit for the manufacture of centrifugal castings 

of stainless steel pipe (under a new name).    The management is conscious 

of the need for modernization. 

Sarvodaya Foundry & thgineers. Bombay 

This is a proprietory concern for production of steel and cast 

iron castings of 50 kg maximum 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 CI castings are saleable at Rs 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 negotiated 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 fcr machine moulding. 

Cores are made by CO^ process.    The unit has one  indirect arc  steel 

melting furnace with a 50 kU transformer.    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. 

/ Tombe 
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T arabe Industries. Kolhapur. Maharashtra 

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 uAxirauu 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 the rate of Hs 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. 

There is sand rauller for preparation of sands, moulding machines 

and shell-moulding equipment for moulds. The melting unit is an olretric 

resistance type melting furnace of 750 kg capacity. Swing frame and 

pedestal type grinders, pneuinatic chipper s are used for dressing and 

fettling of castings. There is' chemical 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. 

Tète total investment in machinery and equipment is reported 

to be about Rs 8 lakhs.    The supply of raw material and power are 

reported to be the main probier.» of the unit.    The unit appears to be 

competent to produce steel castings and is also attesting to manufacture 

electric arc furnaces on firm orders. 



IMVtìSTiENT, MKNPOWHì & RiOi)UCTION 
COSTS AT SMALL STEEL FOUNDRY 

(capacity:    540 tons  good castings/year) 

A-    C*PITnL COST ESTIMATI 

Equipment 

One 1-ton  arc furnace,   oleetricáis, 
slag pot and misc. tools,  refractories 

5-ton E.O.I. Granu pendant push button 

Ladles,   ladlt, pr--heaters, wei(Jiin¿ M/c, 

Moulding shop 

Core shop 

Fettling  shop 

Chemical   lab. & sand lab. 

electrical power equipment 

Utilities,  including water,   compressed 
air & fuel cil 

Maintenance k repair  shop 

Equipment  cost: 

its 

5,10,000 

i,uo,ooo 

35,700 

65,000 

4B,000 

67,000 

21,000 

90,000 

90,000 

10,000 

10,36,700 

Juilding   540   @ ¡ts 300 per  sq i;¡ 

Equipment  erection 

Bißineering and contingencies 

o tal plant cost : 

1,71,000 

1,50,000 

1,00,000 

14,57,700 

(say Rs 15 lakhs) 

/ B. 
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B.    MANPOWER Ba'flMtiTE 

Number Rs/month 

Administrative 

Works manager 
Accountant 
Clerks 
Peon 

Totals 

1 
1 
4 
2 
8 

1,500 
500 

1,600 
100 

3,900 

production 

Steel melt shop 

Melters 
Helpers to melt er s 
Scrap preparation & 
Pouring 
Crane  driver 
Mason 
Chemist 

charging 

Total: 

4 
6 
9 
6 
4 
2 
2 

33 

2,000 
1,200 
1,800 
1,800 
1,000 

500 
709 

10,950 

Say     11,000 

Moulding SHOD 

2 
4 
4 

A 
14 

Sand preparation 
Moulders 
Core raakers 
Helpers 

600 
1,200 
1,200 

800 
3,800 

Shot blast K/c 
Swint frame grinder 
Furnace operator 
Helpers 
Inspectors 

Total: 

4 
4 
3 
3 
2 

16 

1,200 
1,200 

900 
600 

4,700 

Main tonane ti 
Total: 67 

1.400 
24,800 

/c 
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C.    PRODUCTION COST ESTINTE 

(1)    Cost of production of liquid steol:    (1.200 ton s of liquid stet-1/ye 

Cost per ton Consumption Cost  per Cost per 
material 

lis 
per year 

ton 
year ton 

Hs lis 

Material tost 

Steel scrap $00 1,320 6,00,000 550 
F err o-man gane s e 1,300 15 19,500 16 
Ferro--si lie on 2,700 15 40,500 34 
aluminium 7,000 3 21,000 18 
Lime 100 60 6,000 5 
Fluorspar 2,000 6 ]2,000 10 
Pit Cokt, 400 4 1,600  l_ 

Total : 634 

Cost above mat .rials 

Electric  power 13 p per kWh 8,40,000 1,09,2Jû 91 
Electrodes Es 8 per kg 8 64,000 53 
Fuel oil 5,000 4 
Refract' ries 80,000 66 
Labour k supervision 1,55,400 130 
Maintenance 5,000 _à 

Cost above material s: 348 

Production cost of liquid steel: 9Ö2 

(2)    Cost, of  production of roUKh castings;    (600 tons  of  casting/year) 

liuteria""   cost 

Liquid   ¿¿tee 
'.and 

Clay 
Linseed oil 
Additives 

Total : 

982 1,200 
50 1,200 

170 60 
5,200 15 
2,500 6 

Less credit for 1 ton of scrap 
& Hs 500/ton 

Net materials cost: 
Cost above materials 

Electric power 1,00,000 
Labour ¿* supervision 
Moulding boxes 
ffaiatenance 

Production cost of  rough castings; 

11,78,400 
50,000 
10,200 
78,000 
15,000 

13,000 
66,00u 
20,000 
2,000 

1,964 
100 

.17 
130 
 2¿ 
2,236 

500 
1,736 

22 
110 
33 
 1 
1,904 

/ (3) 
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(3)    Cost of production of finished castings (540 tons of good castings/year) 

Cost per  ton      Consumption      Cost per     Cost per 
material per year year ton 

Materia; cost 

Castings 

H s 

1,904 

Less credit for 100 kg scrap 
at fts 500 per ton 

Net materials cost: 

ton 

600 

Rs Rs 

11,42,000      2,120 

-5fi 
2,070 

Cost above laaterials 

Electric  power 
Labour and supervision 
Fuel oil 
Oxygen/Acetelen e 
Consumables like grinding 

wheels, electrodes 
Repair & maintenance 
General plant expenses 

Cost above materials: 

Production cost of finished castings: 

1,50,000 19,500 
76,400 
10,000 
6,000 

6,000 
2,000 

15,000 

36 
142 

19 
11 

11 
4 

28 

(4)    Fijjed charges 

Depreciation on plant & équipant 
Interest on capital investirait (ft 9 % 
Interest on working capital of Rs 4,00,000 fe 10 % 

Total fixed charges: 

Total cost of finished castings: 

72,000 
1,31,200 

40,000 

134 
243 
_2á 
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DESCRIPTION OF ÜBíOLLING MILLS VISITED 

Singh Plate Mills. Kannur 

This is a partnership concern.    The managing partner, 

Sri Kripal Singh, is the President of Foundries & Engineering Works 

Association, Kan pur.    His father, Sirdar Inder Singh of Singh 

Engineering Works,  is a pioneer in the rolling mill industry. 

This unit comes under  the  category of billet  re-rollers and 

is a member of S.R.M.4.    Last month's production was 200 tons on 

single shift - size 10-12 rim, flats and other sections.    Itiw material 

to the extent of 27 % capacity is made available.    Billet:; from Bhilai, 

Tata or Indian Iron cost Rs 1,069 per ton.    Selling price is Rs 1,402 

per ton for 12 mm rounds in standard lengths. 

The plant has a pusher-type coal-fired furnace and a 5-stand 

10» mill with 350 hp motor. 

Gupta Steel Industrie. Kanpur 

This small scale re-rolling mill has 8" roll 3 high 4 stand 

mill.    The mill runs about 10-12 hours/day to produce about 8 tons of 

rods from scrap,  that is about 200 tons/month.    It has a reduction  gear 

and is driven by 200 hp electric motor.    It employs 40 people.    The 

split type gun metal bearings requires to be while metal lined very 

frequently.    They have two coal-fired  (batch type)  heating furnace«. 

KaUa Steel Rolling Mill. Calcula 

This unit has two steel rolling mills - one with six 8" stands 

(500 tons/month capacity) and the other five 6" stands  (150 tons/uonth). 

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 all these are galvanised in their own factory. 

The yield (from stirtxng raterial U   finished rolled steel) is 

about 90 per cent with billets and 80 per cent with scrap.    The tinit 

employs 75 persons and has an experienced foreman in  their mill. 

The unit has pusher-type oil-furnace for heating of billets and 

scrap.    The bearings used are split-type, while metal.    They use high carbon 

rolls,  alloy steel rolls and chilled rolls prociirea from local market. 

Galvanising is done by hot-dip method in three pots  installed for  this 

purpose.     They do not  have any testing facility, but  inspection  is done 

by the inspection authorities.    No temperature control  equipment was found. 

The investment in machinery and  equipment was reported te be 

Rs ó»8 lakhs.    Their main difficulties v.ere reported to be supply of power, 

billet, and furnace oil.    They have a desire to go for looping system of 

work  in the re-rolling mill  and also a billet shear. 

"We Are Four". Calcutta 

This was the first plant under Government's  scheine for entrepreneur 

it was started by four young men and has been  an outstanding success.    The 

unit produces hoops and  strips,  as per ISI  and other  specification,  in 

widths of 3/8",  1/2",  5/»",  3/4",  1",  1 1/4" and gauges 28,  26, 26, 26, 

18, 18 respectively.    The unit has ;: capacity to produce 40 tons  per 

month and is at present producing 30 tons.    The average selling price 

is about. Hs 2,700 per ton. 

There are 23 pjrsons on regular roll of the company and they have 

no contract labour.    The management is enlightened and capable of  producing 

hoop iron and bailing hoop to any specification required by  the  customers. 

One of the partners is a diploma holder in mechanical engineer and  the firm 

has    itself fabricated its rolling and  sliting mill.    There is no dearth 

of order« for the products produced by them. 

/ The  unit 
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The  unit  has the fcHoming production equipment: 

One 8" cold rolline ¡.till  (2-high) with 25 hp motor 

One 10" cold rolling mill  (2-high)  with 25 hp motor 

Two coilors drivun by 7.5 hp motor,  one for the rolling ..all 
and another for  sliting machine 

One gañí, sliting machine driven by 10 hp motor, suit ib lo 
for 10 gauge  to 30 gauge 

Pickling and  blueing equipment 

For maintenance workshop: 

One 8" lathe 

One 24." stroke  shaping machine 

One 10" capacity power hacksaw 

One  grinder wheel size 8" 

One IT piller type drilling  machine 

The unit  has no annealing furnace and no facility far ter ting. 

The   total  investment in machinery and  equipment  has been  reported 

to be ris 1.15 lakhs.    The mairi difficulties  of the unit  hav<. been  in  th< 

procurement of raw materi \1 fron. Jurgapur ¿kelp [•lili  and pre per bearings 

from b.K.F. 

rtffif-waX Brothers Steel .tolling ki}l, b ingoiare 

Ms  slitti 1 scale re-relling mill :aaiufactun-s  N;.L>.  rounds, 

squares  and flits from scrap.    It has a 8" j-high 5-st md  re-rolling 

¡aill driven by V-belt from a 150 hp eiectric motor.     It has  a 250 k'V.i 

L.T.  transformer.     The finishing rolls itMP is about ¿70.    The heating 

furnace is of 18'   x 6*  x 2¿'   size oil fired.    They hive two shearing 

michinos to cut upto ",¿"  thick plate. 

Though the mill his a monthly capacity of J00 tuns,  it is 

at present producing about 250 tons  per month.    The selling price is 

about Rs 1,700 to 1,800 per ton for the standard length.     The factory 

runs on single shifts of 10 hours»    The company employs 43 persons on 

regular roll  and 11 contract labour.    At the management level   there is 

no technical qualified staff.    The investment in machinery and  equipment 

/ is 
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is reporto    t.   b,   about   Ru 2.5 lanh;,. 

nt   present,   the   unit   is   PLC   ,vmf     A, ut   , >   t...;,:    . f    .te:    1 

per quarter  fr>-- ,  the  Jir- cU>r-te     f  industries   .11   c.Li.   a.       • i- 

uv .-Liability  of   raw ;;-ut .-ria]   auch u,-  bill' to   ari  ru.-r   11.1:1     ecru 

ilUVe    beeil    the    .,::in    pr   blu -.3     ,,f    the    'Uli'. O...    Unit    W   l.J'l     1 ir   .    t      , 

f-.r  a .'.'0-t .n  cit>icity  puai.or  typ-- fura id ,   7"  fc^soia»    bu.nu   „M: 

increase   tin:   prou.ont  h..rsu p )wer ,.f   Un   r  iljjte , a 1 1   fr  -,   IV- t. .ij    t\\ . 

The B.-w tlure iwlli;u, ¿lili Pvt Ltd,  ban;   l-.r-- 

iliis  steel ro-rdlinr './Il   pr-.JUCO.-;-   lu    .    t     1',     ~     '..• .   r   J.. 

'ail  5 .',1...  t'  16 i.-i!   flits.     Tin.y  ii -v<-   'm     il-fir-.d  î um r-tyt     in. .Ur., 

furnuce   «,f  5   t~,ns per heur c^a-ity.     Th. y   h .v    ¡   lu"   5-st .nd r-r 11 u¡: 

t.ill,  powered  with   •.  t> 50  !ip   ..lcctric   .':  tv r,    ini   tw.    sh   irm,-   . : c r.. -1 - n. 

They  only  r- 11  fra . nllets  and  sodi   thr. uyh ;u vtrn.'-.t.r.t   c   :.lr .1. 

Fhu  capacity    >f  th-.    r.ill   i:.   r. r   rteu   t    b      -A   ua  e\.   1  -ay'l'-v 

if   10 huura.     .et  present   tney   ur-    ,-"'<,<i'--ura      b -¡t  1-    t  au  d -a 1, . 

Investi,lent  -..-n  machinery   ¿nu   equinu-ot   1s   -.-p.--r'.. 11    \.     Ar   ut 7, a. , •-" . 

The blarnt otoel ,tc-rt Hing: 1 lilis, D-ny .1 .r» 

'Fbi.s   is   '.  ,' - -d  \n il   with  ir v- ¿t..o y      f   :b- ut    . r 

¡.¡•.chLner.v    aria   oquipt.iont.      ih».y   .. arai   atar«    . ....   r  uni:    fr 

fiata  .''i)   ti    75   Mí:, widv,   um   -iP.f-.l-c    )     :.      V)  x  !>(-  x   a    .:..      lie   ,naa;iJ. 

capacity  is   tbout .a75  .netrie   tins  ter ¡unit.,   but,   .t   , ros-.nt   th-   un ; <    s 

pr.Klucinp   about   M   metric   t   aia  • r,  -ivt-ri|-t.      ,'n<    a r tt.ly   s . b •..  • •    ,.    t 

ibeut rts  5,70,000.      The  unit   n_.ll., b.a.h i'r< .   bill   ta    M   r,-r .¡luí b 

scrap.     They  run   a; sii.pl-   ahifL  ...f la  hairs  p«-r d çy. 

Thor-,  '.ire- ü5  persona  au  re . al .r r> 11 ntr -.ct.  1 ••!'). m 

Then, is ne   technically qua li f i- d p. rs-c.  ue.ipl..yuU.     ih-    uni*,  saliti   ita; 

product  ti    the- Government  a-  well   'ta  the   lee . 1 u.rktt.      They  have  10" 

6-stand re-rellinr :,dll   of  Jipineee type,   p--w<r...d with  50o  hr   electric 

¡uotor.     There,  is ''.• pusher type   and a butch typt   re-he aia»   furr-.cu-. 

The  finished  prviucts   ;re tested at U.ai.T.I.     ihey   hav«.    yus-cuttmo 

equipment,   arc Weldinr  transformer,  pillar drilliny ¡atenuó. , bendino 

machine,   shapina ¡nachin» ,  1«-'"  centr-    l-'.th-..,   ¡;h-;drav a,i   lathe, 

ShLaupu No.   >   lathe1,   hacks iw  cuttin.   raachiri^,  etc. 
/  ih. 
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APPENDIX XII 

INVESTMENT,  MANPOWER, PRODUCTION COSTS AND 
PROFITABILITY AT MODERNIZED SCRAP RERÜLLING MILL 

(Capacity:    400 tons/month-of 3/8" rounds) 

CAPITAL COST 

Original investment in 10" mill 

Additional investment in improving bearing, 
adding scrap and billet snears, repeaters, 
re-heating furnace, cooling bed,  etc. 

Total investment: 

B-    LABOUH FORCE 

Manager 
Accountant 
ClerKs/Stenographer 
Peons/Watchmen 

Production 
Foreman 
Furnacemen 
Mill operators 
helpers 
Inspector 

Maintenance 
Fitters 
Electricians 
loll shop machinists 

Rs 

250,000 

450,000 

Add 20 51 for PF etc. 

Contractor's labour 
(for preparing scrap etc.) 

700,000 

No. on Monthly 
cost 
Rs 

1 
1 
2 
4 

1,500 
800 
500 
800 

1 
5 

20 
10 
1 

1,000 
1,000 
5,000 
1,500 

300 

< 
tí 

3 

800 
800 

1,200 

Total: 52 14,300 

2,860 

Labour cost: 17,160 

tc.) 
10 2,000 

Total labour cost: 19,160 

(say     20,000) 

/C. 
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C.    PRODUCTION COST 
Uost per ton 

material 
Hs 

Consumption 
per month 

tons 

Cost por 
month 

Rs 

Cost per lui 
product 

Hs 

líaterials 

He-rollable  scrap 1,100 500 5,50,000 1,375.00. 
Less Credit for scrap 500 75 ( -.27,500) ( -?3t75) 

Net scrap materials cost: 5,12,500 1,281.25 

Cost abovu materials 

Labour 

Fuel oil,  per litre 

Power and water 

Rolls, lubricants etc. 

General plant  overheads 

Cost above «ateríais: 

Works cost; 

0.26        36,000 

20,000 50.00 

9,350 23.38 

6,000 15.00 

10,000 . 25.00 

6,4^0 

5,64,250 129.3B 

1,410.63 

Ü. 

Fixed charges 

Depreciation on plant if 
equipment u7 % 

Interest on capital 
investment ¿v 9 % 

Interest on Working Capital 
6 10 % on its  17,00,000 

PRQFITHBffiîf 

Sales receipt on 400 tons 
@ Rs 1,800 per ton 

Pre-tax profit 

Annual pre-tax profit 

Profit:    Sales 

Profit:    Fixed capital 

Profit:    Total capital employed 

4,083 

5,250 

juá&U 

7,20,000 

Rs 1,32,312 

Rs    15,87,744 

18.4 % 

226.0 % 

66.0 % 

10.21 

13.13 

•dCrfUbaHMMMaw 

5,87,740       1,469.22 

1,800.00 

its 330.78 



APPENDIX   XIII 

SUGGESTED FOUNDRY TRAINING COURSES 

Outline of subjects 

Subject 

Foundry industry in India 

Raw materials selection in ferrous 
& non-ferrous foundries 

Molting processus 

Cupola design 

Cupola operrting practice 

Cast iron structure 

Non-ferrous melting practice 

Moulding, materials 

Moulding methods 

Box vs Floor moulding 

Foundry equipment 

Foundry layout 

Solidification principles 

Gating,  runnering & riserinr 

Foundry maintenance 

rattern nia king 

Quality control &. i-.jpectio-i 

Casting defects analysis 

work study in foundries 

Production of malleable iron 

Pressure &   -ravity tìio casting 

Computation of cost factors 

Marketing of crstings 

Role of supervisors 

Incentive plans 

Production planning &. control 

Environmental factors 

Total 

ii-\   of 
lectures 

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) 



APFEKDIX XIV 

"ROPOSED    MODERNISAT Tí*     PROGRAMME 

(as presently envisapd by SSIDO) 

AT  BTTBr.T>AT^D APPROACH; 

Tacklinr and solvinp individual modernisation aspects will not yield 

optimum results due  to the presence of inbalance in the  production set up.    To 

five quick and optinun  result,  a tine bound package prolamine has teen planned. 

Py this propranme,  all the innuts necessary for lodernisation will be delivered 

to the small units within predetermined tire limits.    The whole prorramr*.  in- 

volves an interrated approach. 

PACKAGE ASSISTAFCE: 

1.    Supply of Raw Materials; 

'or the optimum utilisation of the machine capacity of the selected 

industries which nay be taken up for modernisation prorramme, it is necessary 

to arrange for the requirements of raw raterial on priorit ' basis and the ap- 

propriate raw materials should be supplied on the busis of full requirements for 

two shifts. The centre and states should treat cases of modernisinr units on 

nriorit" basis. 

The nationalised banks nay advance funds to modernising small scale 

units for the purchase of ratr materials on priority basis and the forralities 

involved for the  rrant  of advance should be reduce«! to a minimum. 

The capacity of the snail  seal«   industries should be certified by 

DC(S*l) and this should be fully wet.    Industries selected for modernisation 

not covered under priority industries should be treated at par with priority 

industries.    The requirements of steel for modernisinp small scale  industries 

as certified by l)C(r>SI) should be supplied to them on priority basis.    Haw 

material banks should ensure promptness in supplies of raw materials. 

/2.    Supply 
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2. Supply of Machinery & tSquipmtnt: 

It is proposed to supply to snail scale modernisinr units machinery 

and tcstinr equipment of both imported and indigenous origin on a lonr tern 

a s is (10 years for imported and 7 years for indigenous r achines) at a con- 

cessional rate of interest through hire ourcbase scheme of MSIC or by nationaliser, 

comercial banks.    Necessary foreign exchanpe must ho allocated to nationalised 

commercial tanks for the purpose  of import inr machines. 

3. '  Credit Facility: 

The bif'Rest  implication of raotlemisat ion prorramin  will be the addi- 

tional requirement of finance to snail  scali   units. . The modernising units would 

require funds for the  purchase of ravr materials,  nachinery,  testing equipment 

and  for implementation  of the modernisation prorrairne.    nationalised B^nks, 

State  Financial Gornoration and other financial  institutions should provide 

credit facilities on easy tens on subsidised rate  of inter st and should s in- 

ni if y procedures to enable arali  units to effectively pvail of their credit 

facility.    The difference between the normal rate  of  interest and the concessional 

rate should he borne !y the Government  of India. 

».    Financial Incentives; 

'a) Special Modernisation "cserve Fund: 

The same set of industries will not  be taken up under the modernisation 

prorranrae by the Government after five? years.    The Government would,  therefore, 

like to «njoin upon the  industries cover» d under the programme of modernisation 

to lay aside,  out of their earnings every year,  an amount equivalent to at least 

Uif of the value of the machin« s taken for modernisation for the purpose of 

'•modernisation Reserve Fund" and this sho-ld b<   tax free.    This is to ensure that 

the process of modernisation is carried on a perennial basis.    This issue  is 

under the consideration of the Government for finalisation. 

(b) Development debate; 

Ministry of Finance has decided to discontinue  the provisions of the 

development rebate to the  industrial sector from 1st June,  1974.    The Govemrcnt 

/has under 
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'ms under the consideration, the provisions of similar nature as the development 

rebate, for the benefit  of the Fodernisinn; small  scale  industries. 

(c) Depreciation Fund: 

It has been riven to understand that a now depreciation schedule for 

the machinery equipment  etc. has be* n  introduced by the Ministry of r ina nee,   on 

the basis of different  caterories of the plant and machinery an«! the depreciation 

rates vary from f># to lOff   as the case may be.    The rrovt rnment has been approach« ! 

pphasisinr that the case  of accelerated depreciation to the S.S.I.'s is justified 

»specially vhon the  preventive raintenance  is non-existent  in th<   small  scale 

sector.    Small scale  sector especially for modernisation should be allowed  lr>" 

to 25'/ extra benefits  of t'-»e depreciation over and above the  new schedule of 

depreciation allowances. 

"•    frchno Manotyrial Assistance: 

Assistance in  the followinp fields will be   provided by experts from 

abroad, Public Sector Organisation, Industry,  DCSSI '  etc. 

1.  Product Desirn/Hodification (includine Packare design wherever 

necessary). 

?..  Low cost production Technology. 

3. Inspection  and Testine 

4. «Tips,   fixtures and Causes. 

5. Forcinp,  Press Tool,  Die Castinr,   Plastic,   Extrusion and oth, r 

Dies. 

6. factory Design,  lay-out, Machinery erection and preventivi 

i*a inte nmc« . 

7. Financial î4anaper.ent  (with special reference to Book-kcepinr, 

cost accountinp and budgetary control). 

8. iiarketinp Hanaremcnt  (with special refere net- to sales  includinp 

exports). 

9. ^rsonnel Management  (with special reference to Labour Manapement), 

/10.  Inventry 
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10. Inven ID ly Control. 

11.' IVo''uction, Planninp nnd control. 

12. Waste reduction, Cost reduction, ^ork study, vtc. 

13. Foundry, letaliurry and !'eat Treatment. 

14. Metal Finishing. 

15. Electrical  'Yoducts - Desipn,  Manufacture,   Inspection ck testinp. 

(with  social  reference   to Domestic  elec- 

tric npplinnc(s) 

16. Cutting Tool etc. 

6.   Traininr and Visits: 

a) Durinr the modernisation process  if it is found that trainine is 

necessary for personnel  at any level of a r odernisinp unit,  vi?.      'orbers, 

Supervisors,  Managers,  etc.,   flic sane will he  imparted with the help of trainine 

facilities available   in various organisations  in the country includinr S.S.I.J.*••. 

b) If at  any ti^r   it  is felt that  one  or nor«    industrialists,  where 

units are under modernisation pron-arrv,  require/s first hi nd information about 

for«irn products,  their technolory and r* thod of working nect ssary arranr;er>ents 

will  be made >y the   r-ovt rnnent  for tb/ir visits abroad. 

" '    v^sits of Foreipn experts: 

efforts vri"»l  le made  to arranre for visits of fore im experts throurh 

" li)0 and other /id   -ivinr orcanisations,  so that modernisinn sciali units  ret the 

'.encfit of their expert  advice.    Particularly  in  some  of the- fields of speciali- 

sation,   if knov-how,   is not available  in India,   the   experts visit   to these units 

medine such know-how will  U   arranged. 

WWS OPT UN 31: 

^he following steps will be followed  in conductinp the Modernisation 
;VorTamne : 

/l. Selection 
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1. Selection of Members of Study Croup: 

This will not be applicali«   in the case  of first  proup of  industries 

already selected.    This will te  done for th»   selection of second and further 

•roups of  industries for modernisation.    The  study proup vili comprise of n Hers 

fror Small  Scale Industry Associations,  Snail  Industrie',  S*ate   )ir<ctorate, 

"iSIDO, etc. 

-' fuitlelincs to Study rroue by Modernisation   VII   of DCSSl'O: 

Study Croun will ?c<   intirabd  atout the  crit ri;   for spicci inn of 

Industries and the  details of   information it has to collect   iv rc.snoct  of  the 

selected  industries. 

3« Selection of Industry and Submission of rcport  by Study Croup. 

4. Issue  of Govcrnrent Notification in aspect  of Industries 

Selected  for Modernisation. 

5. On intimation fror* Hoder  isation cell   of DCS".I') concerned State 

director advertise  invitinp volunteerir" Fnits to s-nd thoir unit's nrnes for 

reristration for modernisation purros' s.     <>n receipt  of this,   pass  on the  sane 

to  !>C ^10. 

6. Representatives from SISI,  Central Modernisation Cell, 

State Modernisation Cell,   STS1, Select Suitah"o "nits. 

7. Ci-trai Ceil Selects Mrst  Batch of Hnits for  -leristration 

H« antral Cell ?)er isters Such Units for TaHnr, -Jp Modernisation 

HoTk in pespect  of These Units. 

q. Central Cell Selects Inplant Study Tear« and ^ives the Sidelines; 

For the first proup of five  industries,  eipht areas of Industry con- 

centrations h?ve been identified and . ir»ht   inplant   study tears will   be  selected 

to work in these ei<*ht places.     T>c tears will be comprised  of experts fror 

l'ublic/Privatc Sector Autonomous Bodies,  SST'dO, etc.  depending upon the require - 

/ment.    All 



rent.    All   the eipht tears put together arc   < xpected to cor pi. te  irplant  study 

ir   about  300 units  in year.    Every year three   new Industries cowrinc 300 units 

will   he added.    Units accepted for modernisation will he  covered under the   assis- 

tance prorramme for five years.     The Government ray < nnct  législation so that 

fter five years of modernisation,   thi   units will  on their  own continue moderni- 

sation prorrarne hy set tin   apart Modernisation Reserve  '\,n\ which will he  tax 

Í ree. 

10. Inplant  study  is conducted and report  subnitted. 

11. Central fell   sends thi   r. port  to concerned SISi's for  implementation 

ivinp ruidelines am!  tarret dates for corpi* ti on of the  work. 

12. Techno îanarerial Assistance is provided by the irplementation Tear 

comprised of additional staff of SISI, a percuntai-e of esistine staff of StSi an«' 

some auxiliary staff of SISI. 

13. Central Cell arranpts for foreirn « xperts visits to modernising units 

as and vhen found necessary. 

14. State and  Central  fells tali   expedetious action for processine cas. s 

"ertaininr to 7aw .'ateríais,  Pquiim nt,  Foreirn Cointry Visit,  etc.   in resect 

of modernising units. 

15. Central  Cell coordinates with all th>    other    tjmcies connect-d with 

Modernisation iTopramme for purpose  of spt<-dily  implement in y the  sane as per the 

schedule. 

P'T-AFISATIOr/STA*^ C"TATED/T0?ir C'CAT^D FOR (WCAHSIW- THF MPUfWlSATlOT 

1.    Central Government Organisation; 

a)    A modernisation rc\\   in the DC office at Oclhi hrs been created. 
This cell vili initiate,  organise and coordinate all activities connecte! with 

the Modernisation »ropramme.    This cell,   if circumstances der and, may expand 

to cope up with the load of work.    This Cell will also organise Seminars, nain- 

/tain list  of 



tain list   of ruiP.s  of »xixrts,   putlish dodi rn i sat ion  ri< 11» t in   (quarte ri y )   -mil 

• !o pullicity throurh   '1    proerar -m s/talks on i wii rnisat ion.     It will  import 

lane rmiil.tr of  small   sanóles  fror-  different   countries for  import   sul stltntion 

1<V nodemisinr units. 

h) Ficht  Implen« ntat ion Tears each  consistine  of < la'ht   officers nay 

'«   forred.     Out  of th si   eicht   officers   in t ach  tear,   six *\ y  te      '.ir.st   fr< sh 

posts created and two earrarke' fror   the « xistinr  sta*T of ST Si   for nod' rr isat ion 

•itirpose.     "orkshop Mrav.-iri'- (HTict ,   Library an! cot non  faciliti* s  of SÍSI   also 

¡' ay I>e   provitl«.MÌ  on  priority lasis  'm- role rrisat ion  piarn»is<s. 

2.    Statt   ("over rirent Organisation: 

a) A modernisât ion  c. 11   at   Statt   1« vt 1  has  to :»   en ate'   for  ir pie- 

ne nt ine the  prorraii'mc . 

li) Tht    fell  will    'ive  wide   pullicity  to 1 ht   prorrarm    vithin  tht   Stat«  . 

c) Th< Cell will initiate the units for modernisation to ' e s«. Iteti d 

hy a Special Committot to !»• finally s» lect««' ror n-ristration fy 

nfSSI in onlt r to facilitât« th« coordination of the prm-rami» on 

all   India I as is. 

d) It will   process  cas«-s   p.rt   ininr  to ra>-- materials,   equipment, 

finance,   etc.  expeditiously. 

e) Tht   State   will   provi di    land  on  priority  1 asis lor  expansion   purpos«  - 

f) Th«.   State  will   provide   quality  nark, 1 ine  fat i 1 it y  to  rodi rn is ine 

units  if n «luir« ', 

c) The  State  will   provide    t< stiri",   t or ion  and  dove lojre nt   cntr>    faci- 

lity to r od« rnisin*  units   if r« quir« d. 

h)  State  will   riv.    pre f«r*nt ial   treatrt nt   to -ao \ rnisine   units   an1,  will 

spell   out   its  special   assistance    an«!   incentive*,   to  seel'  units. 

i) State will   . ffectively coordinate and   pool   th    str'iees of   various 

organisât ioiis within the   State   for  tht    benefit   of ntxkrnis in * Snail 

Seal«   Units. 

/3. 



"•     ^>n, 11   Industri« s Nn.'t misât ion  i\ ntn 

;.t   th>   . nil  of  i v. rv  Vi nr   of rod« rnisation,   thn      nw   industries  hav. 

•o !<•   svl.ct.-,! an-  « v< ry vnr   Tnpl ml   Study has  1,, iv    mr, ! -ft. •'   in  ;*(),. units. 

THIS n,,ar.s   at   th.-   .-n'   of   Mv<    y. nrs,   th< r«    vili   <v  M   industri, s   rov.rinr   1  .()(i 

units   t- h,    lookf '   aft«r.     Th, s«   uMts  vil]   N    only  ;..   scali   frac MOP   of  Hi, 

total   nurl-iT   of tVr  to  N   moi-rnis- -!.     Irn-*. rt akin«   ; ,«y l.rni s; t ion  vork   in n s- 

t>< et   of   ;ill   such   units  will   It  ,   to.    hnn    and   nrn-i   1,'v   t<   ••<    rVri,oa •'   ».«•   injdant 

••n!   irpl» nt nt.it ion   t« a-.s   as   man   a) ov. .     T»,J S   vor);   < an  '      sir.   a 1 in«   *   ;n:   k- ut 

v. 11   un-Vr  control   if  tht    sa-o   can  hi-  ontmst. •'   t<>..r   in >, n« n-'. rt   on-.-r isa.1 i ni, 

workin.-  um!« r Mnistry  of  In.'ustr.al   !k-v< lopr.t nt.     In   th..t   < as. ,   tb    work  of 

no'« rnisation v i 1 1   V   »one   by  Mntral   c < 11 ,   Stat«   f. 1 I   an1   th«    in'« (,< n I. nt 

uruanisation  nam-,'   as  "Small   ln«'ustn   s  Mv l.rni sat ion  CI. ntn 

In  a«1'1 it ion  to  conducimi-   inrlnt   stw-'i  s   -n«'  «('futirn'   Lrnli ••< nt at ion 

this  Contro  will   also conduct   trainino,   foil, et   collât-    -    "iss. rinatt    inforr-tion 

n« rtainina  to rodornisat ion   'o  product   •Vsirn,   <',,.. iopi   i,n,  tosl   tl (-,.noi ,,,y ? 

conduct   n search  on oconorie   «SJKCM,   .kv. leip«.   orototyjMs,   pullish  journ  Is,   av, 

sufficient   oul.licity  to   tht   prorra ia      t 1 «, . 

Tht    r-ntr«    viH   h.v,    a   sarò!,    '.'(»r which vili   inj »ort   lai. st   no- , 1 •.   of 

.achin« s   an.'   « quinrient   for   irnort   so'stitution   ' y tlu    nol.rnisu.,    spall   units 
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