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REI'ORT OF THE WORKING GROUP ON INTER
MEDIATE AND SECONDARY ENGINEERING PRODUCTS 

I. INTRODUCTION 

1.1. In pursuance of instnu:tions contained in Ministry of 
Steel, !\_fines and Heavy Eng·ineering letter No. M.E. Ind. 9 
(16)/63 dated the :lrd October, 196!1, the National Industrial 
Development Corporation was appointed 'as the Working 
Group for Intermediate and Secondary Engineering Products. 
The assignment required that the \Vorking Group should 
;assess-

(i) targets of production, 

(ii) magnitudes of investments involved, and 

(iii) suggest important Projects/Schemes which would 
have to he taken up. 

during the Fourth Plan period. 

1.2. Intermediate and Secondary Engineering Products, 
which may briefly he referred to as semi-products, cover a wide 
range including castings, forgings, pipes, tubes, dies, pattern 
etc. 

The \Vorking Group has, in its studies. covered the follow .. 
ing semi-products:-

(i) Iron Castings; 
(ii) M allcahle Castings; 

(iii) Steel Castings (including alloy steel castings); 
(iv) Non-ferrous castings; 
(v) Cast Iron Pipes; 

(vi) Steel forgings; 
(vii) Steel Pipes and Tubes; 
(viii) Gears; 

(ix) Forging dies; 
(x) Patterns; and 
(xi) Rolling Contact Bearings. 

It was realised by the Working Group that the above 
list did not completely cover all semi-products, but within the 
time limit available it has not been possible to cover the entire 
field although the more important ones have been determined. 
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Demand surveys relating to other items will require consider
able amount of time and could be taken up separately if 
required. 

1.3: It is necessary to emphasize that semi-products an; as 
vital as raw materials for ensuring optimum utilisation of 
machine building facilities. For a variety of reasons capacity 
in these fields has not kept pace with requirements, with the 
result that in many instances machine building facilities are 
unable to operate at full capacity in spite of existing demands. 
In other cases, less satisfanory and uneconomic designs have 
had to be adopted. 

It is. therefore, vital that due emphasis be given to the 
speedy building up of adequate capacities for the production 
of Intermediate and Secondary Engineering Products during 
the coming years of the programmes of industrial development 
and partirularly those relating to the machine building indns
tries are not to suffer for available reasons. 



2. DEI\IAND PATTERNS 

2.1. A ~eparate Report has been prepared by the Working 
,Group on the demand patterns of Intermediate and Secondary 
Engineering Products and the same is appended to this Note. 
The method of data collection and co-relation relating to each 
of the semi-products has been defined in this Report. 

2.2. The Working Group wishes to emphasize that it has 
not been possible, due to the current National Emergency, to 
make any assessment of the requirements of Intermediate and 
Secondary Engineering Products for Classified purposes. Al
lowances would. therefore, have to be made for such require
ments additionally other than the production facilities and 
prog1 annncs tom rolled by the l\!inistry of Defence. 

2.3. In making the detailed study of demands, an endea
vour has been made to develop norms of consumption of the 
various Intermediate and Secondary Engineering Products so 
that these could form the basis for assessing the total require
ments of such products. A note of caution is, however, neces
sary regarding the application of such norms to future targets 
of production. Changes in product-mix, design of ~roduct, 
me1hods of manufacture and of technology, may result m signi
ficant changes in specific norms. In other words, norms deve
loped, such as in the present case, while considered as being 
well representative of current requirements may need revision 
after wme time to ensure that any changes in product-mix, 
desip1 or modes of manufacture are duly allowed for. Within 
relatively shorter periods of time, however, the use of such norms 
for the purpose in view may he accepted as being quite satis
factory. 

2.4. The total 1·eqnirements of individual lntennediatc 
and· Secondary Engineering Products have been estimated on 
the ·basis of production programmes envisaged by the Planning 
Commission in their preliminary estimates for the machine 
building industry during the Fourth Plan period. While some 
modifications to the original estimates of the Planning Com
mission were intimated to the Working Group, it is likely that 
as a result of studies now in progress by other Planning· Groups. 
some of the initial targets may again have to be revised. Unless 
the variations in the preliminary targets set by the Planning 
Commission are very wide, the variations in total requirements 
of the respective Intermediate and Secondary Engineering Pro
duels are not likely to be other than marginal. 

3 
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2.5. Apart from the detailed investigations of ~ental end
users' requirements of senu-proclucts m th_e counu) ?'~d _the 
determination of total demands on that basts, the te<Jllllemcnt~ 
may also be rherkecl hy co-relating them to-

(i) Finished steel production or 

(ii) Increase proportionate to im·cstments in marhine 
building industries during the Fourth Plan pcnod. 

While such comparisons are useful to the extent of heing imli
cator.< of the orders of magnitude,. it would not !>e correct to 
adopt such comparisons as the basts of compntatton of actual 
requirements. 

2.6. An approximate idea o~ requirements can_ be jl'clgc~l 
by taking the ratio of the requnemen.ts of a parttcul~r scm_t· 
product to total finish~d steel _p~odu_ctton and comr:u·mg. tim 
with t·orrespondmg rattos obtammg 111 other countnes. I hus, 
for example, the ratio of total iron castings (including pipe~ 
and malleable castings) to finished steel production in U.K. 
ranged from 21.1% to 23.6"f over t~e pe~iod 1_%6-'!~1. The 
requirements of ali types of tron castmgs (mcludmg ptpcs and 
malleables) during 1970-71, as determined hy the Working 
Group, would amount to approximately 24.3% of the lin'shed 
steel production in that year. Having regard to the fact that 
the estimated requirements are e.~rlusitJt of classified dema>lds, 
this percentage compares well with the corresponding figures 
for U.K. Such comrarisons can serve no better purpose. Deter
mination of actua requirements through such comparisons, 
disregarding data collected from actual end-users h not a 
satisfactory procedure, particularly when it is remembered that 
there are bound to he variations in such ratios due to variations 
in product-mix, exports etc. 

2.7. Si~ce total industria~ production in 1965-66 is expected 
to double Itself by _1970-71, tt can be argued that the require
ments of Intermediate and Secondary Engineering Product• 
would als~ d_ouble themselves, appr?ximately. This simple means 
of deternunmg targets of production would have been reason
ably c_orrect if the rat.e of i~crease in production capacity were 
to umformly double ttself m the case of all end uses. Such is, 
howeve~, not the case. For example, the annual requirements 
u_£ cast_lron_slc_epers fo~ the R;ailways-which is one of the largest 
smgle 1tem m:r~m casttngs-ts expected to remain approximately 
the same. Th1s 1s due to the targets adopted for new tracks and 
track renewals. Any _att~m~t, therefore, to determine require
ments on . such a basts ts likely to lead to erroneous results. 
In fact, thts method cannot even serve as a satisfactory indkator. 
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2.t!. A summary of requirements of various Intermediate and 
Secondary Engineering Products studied in detail by the \~iork· 
ing Group may he seen in the Table at Annexure A.2.1. The 
Table also summarizes the g;1ps in installed capacity to he 
<:overed during the Fourth Plan Period, magnitudes of invest· 
ments and the various suggestions of the Group rela1 ing to 
creation of new facilities. These requirements and other 
aspects of capacity build·up etc., relating to each of the semi· 
products are discussed separately. 



3. INSTALLED CAPACITIES IN THE THIRD PLAN 

3.1. The Working Group has assumed the installed cap~
rity which is expected to be generated by ~~~5-6~ on the bas1s 
of ach-ices received from concerned authonues mclndmg the 
Department. of _Technical De,·el~>pment, the Small Seal~ _Indus
tries Orgamsat1on and the Ra1lwa}S etc. Thes~ ant1~.1p~ted 
installed capacities have been adopted as the basiS of uuhcat
ing the additional capacities which would have to be generated 
during the Fourth Plan period. 

3.2. While in the case of most of the semi-products it has 
been possible to assess the installe~ ca_padty I_ikely I? devel?P 
by I96:i-GG, as most of such capaCity 1s 1d_enufi~ble m sp7c1al 
manufacturing units, there arc a few cases 111 whtch such d1rect 
assessment of installed capacity has not been possible. The 
latter include:-

(i) Gears; 

(ii) Forging Dies; and 

(iii) Patterns. 

3.3. The above three items are mostly being produced at 
present in captive units and installed capacities are not readily 
identifiable. The installed capacity in such cases can, there
fore, be determined only by undertaking a detailed country
wide census. This, the Working Group has not been in a posi
tion to undertake. For the purposes of this Report, therefore, 
reference has been made to the increase in requu·ements which 
will occur during the Fourth Plan period and to indicate the 
additional capacity which would be necessary to cater for this 
increase in demand. It is, however, appreciated that the attual 
increase in insta!led capacity would have to be higher than 
these. figures as It IS ":el1-k~own that the present production 
capanty for gears, forgmg d1es and patterns falls considerably 
short of the actual requirements. 

The Working Group would suggest that a detailed census 
be un_dcrtaken to ~ccuratel'>: det.ermine the installed production 
r~paoty for such nems wh1ch IS exp~cted to develop by 1965-
hti. Such a census would then furmsh accurate data for the 
csta_blishment of additional capacity during the Fourth Plan· 
penod. 

6 



4. NEW FACILITIES IN THE FOURTH PLAN PERIOD 

4.1. Data were obtained by the Working Group on the 
costs involved in expansion of existing facilities and for the 
establishment of new production facilities as well as the 
extent to which benefits could be derived by substantial 
expansion of existing facilities. It will be appreciated that 
actual investments would vary considerably from case to case 
for the same type of product depending uron product-mix, 
specialised production required, quantum o production etc. 
The figures indicated in this Report are overall averages for 
each type and are merely indicative of the extent of invest
ment which would be involved in creating the required facili
ties during the Fourth Plan period. 

4.2. While the Working Group has refrained from mdk.ing 
any specific recommendations as to whether particular fatUi
ties should be created in the Public or Private Sector, since 
this is largely dependent on administrative policies, the Group 
has endeavoured to identify specific schemes which, in its 
opinion, would be the most beneficial for future development. 

4.3. The Working Group is of the opuuon that in 
developing new production facilities during the Fourth Plan 
period consideration could be advantageously given to the 
following factors: 

(i) Establishment of production facilities for certain types 
of semi-products oriented to specific end-user teqmre
ments. This approach would lead to the benefits of 
specialisation and a greater measure of understanding 
between the producers and users of particular pro
ducts. 

( i i) Approximation of production facilities for semi-pro
ducts to actual users, to the extent this is technically 
and economically possible. This would reduce over
all costs including those of transportation and would 
call for a rational location of new facilities with 
greater emphasis on regional requirements. 

(iii) Greater emphasis on the establishment of economic 
sized units which would avoid the economic dis
advantages of establishing relatively small production 
capacities in large numbers or the very great admini
strative and other difficulties which are encountered 
in the establishment of single large units. 

7 
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In determining the extent to which the growth of 
numbers can be permitted, it is necessary to steer 
clear both of excessive mncentration as well as of 
wasteful fragmentation of industrial capacities. In 
reviewing the numbers of programmes already 
approved it becomes evident that reasonable propor
tions ha,·e already been achieved in most cases to en
sure competitive growth. 

Greater emphasis on expansion of already appro,·cd 
programmes so that economic levels of investment and 
production can he speedily achieved and to concen
trate on the generation of new capacity in specialised 
fields of application and methods. 

The Working Group has endeavoured to keep the above 
considerations in view while formulating its views on the 
manner in which additional capacity for Intermediate and 
Secondary Engineering Products could be generated during 
the Fourth Plan period. 



;,_ SO~IE PROBLEMS OF THE I'\'DUSTRY 

5.1. Existing facilities for the production of semi-products 
are already beset with a variety of difficulties. The solution 
of these can he delayed only at the peril of a further deteriora
tion in the coming years in the availability of semi-products 
and investment returns, to say nothing of the continuing 
dependence on imports for surh items. These include:-

(i) Lack of adequate supplies of essential raw materi;tls 
particularly foundry grade pig iron; 

(ii) Lack of adequate supplies of other graded scrap; 

(iii) Inadequate rapacity for the design and manufacture 
of patterns, dies and moulds; 

(iv) Inadequate attention to the training of technical 
personnel at all levels; 

(v) Slow growth of manufacture of the special types of 
plant and machinery required for such facilities; and 

(vi) Research into the use of alternative materials for semi-
products. 

Frequently, the non-availability of an Intermediate and 
Secondary Engineering Product results in the enil-user having 
to import not just that item itself but the much more ex
pensi,·e complete· unit of which the semi-product is but a 
single element. Action is, therefore, urgently necessary to en
sure that the foregoing difficulties standing in the way of 
fulfilment of semi-product programmes are speedily removed. 
Resean h on the use of more modern alternatives to the 
conventional materials for the manufacture of semi-products 
would help considerably in future developments as well as in 
lowering investn1ents. 

5.2. Speedier action 111 creation of additional capacities 
for pig-iron production appear to be of vital importance. No 
donht, this matter would be engaging the attention of the 
Study Group concerned. 

5.3. The increase in production facilities for Intermediate 
and Secondary Engineering Products will call for a substantial 
increase in the requirements of technical personnel. Arrange
ments must, therefore, be made as early as possible to have 
tet·hnical personnel already employed in the manufacture of 
semi-products to acquaint themselves with the latest techni
ques and equipment. 

9 
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Training of lower cadres should be planned on an oYe~·all 
programme basis to ensure .a,·arlab~l~ty at the appropnatc 
time for the new and expandmg faoht1es. .It may. be dc."r
able to associate the related Manufacturers Assonatums 111 

urgently studying this ~atter in d~t,~il and to sugp;est ways 
and means for the selection and trammg of personnel as well 
as of financing such training schemes . 

. 'i.4. A matter calling for urgent artion reL1tes to the 
creation of capacity for the designing and manufacture of 
patterns and dies. Shonages are already so. large an? the 
consequences so disturbmg that the formulaw.m and Imple
mentation of at least a few new schemes 111 th1s respen need 
not await any elaborate estimations of future demands. 

In case, for any reasons, the generation of snch capacity 
in the PriYate Sector is likely to require any length of tin1e, 
it would be to the benefit of Industry as a whole if two or 
three programmes are immediately taken up in the Public 
Sector. 

An important aspect in this connection is clic desig-ning. 
There are not many die·designers in the country and a special 
programme for having some trained abroad should be taken 
up urgently. · . 

5.5. In the past, delays in preliminary planning, inYesti
gation and development of plant· designs have led to serious 
set-backs in generation of new ca'facities. Irrespective, there
fore, of the ultimate ownership o a new facility, it would be 
most desirable to immediately order for the preparation of 
Detailed Project Reports and Engineering Designs lor specified 
new facilities which may be considered as being obviously 
necessary during the Fourth Plan period. 

In most cases of Intermediate and Secondary Engineering 
Products, considerable technical know-how exists in the wun
try for the Engineering of new projects. The harnessing of 
such indigenously available resources for preliminary investi
~ations •. preparation of detailed project reports and cngincer
mg des1gns as well as for the actual construction and con1111is
sioning of new facilities andfor expansion of existing fac:ilities 
will h~lp conserve. ~pprecia?le quantit!es of foreign exchange. 
A deciSion to ut1hze lnd1an TechnKal Personnel for the 
preparation of detailed Projcn Reports and for the 
actu~l planning. and implementation of schemes for the l>ro
duct!On of semr-products would go a long way in provi< ing 
the necessary experience in this vital field through wmk on 
what may be loosely termed as relatively simpler projects. 



6. IRON CASTINGS 

6.I. The estimated. annual requirements of iron castings, 
exdndmg cast tron ptpes and malleable castings, has been 
pla<:ed at 22.3 lakh tonnes per annum hy 1970-7I. This would 
on an average, require an installed capacity of 2H.O lakh 
tonnes per annum. 

6.2. The installed capacity for the production of iron 
cas~i!'~s (~xcluding C. I. Pipes, malleable castin~s), including 
facdtttes 111 the small scale sector and the capttve foundnes 
of the Railways, is expected to reach 15.0 lakh tonnes per 
annum hy 1965-66. In other words, an additional installed 
capacity of 2H.O-I:i.O = 1:1.0 lakh lonncs per annum would 
have to be generated during the Fourth Plan period. 

6.3. Most of the foundries in the small scale sector would 
not lend themselves readily to any substantial expansion. 
The installed capacity of captive foundries of the Railways is 
~xpected to reach around 60,000 tonnes per annum hy the 
end of the Third Plan period. Furthermore, the installed foun
dry capacity in the steel plants intended to meet the plants' own 
requirements of ingot moulds. etc., would be of the order of 
I.5 lakh tonnes per annum by 1965-66. The capacity with 
regard to the latter would be subsequently expanded in con· 
formity with the steel J.>lants' own requirements. In other 
words, out of the total mstalled capacity of· around 15 lakh 
tonnes per annum hy l'lli!i-lili, a total of 10 lakh tonnes per 
annum could be considered for expansion. However, havmg 
regard to the initial plant layouts, actual production cxperi· 
ence gained etc., it is likely that only around 7 lakh tonnesf 
annum would really be amenable to further expansion during 
the Fourth Plan period. 

On an average, expansion of such foundries wuld he 
placed at around 20% of their installed capacity. Thus, 
around I.5 lakh ~onnes per anm_nn could _be _ncat~d in tl!e 
Fourth Plan penod by expansiOn of umts 111 exiStence m 
1965-66. This would leave a total of around ll..'l lakh tonncs 
per annum additional installed capacity to be generated in 
the Fourth Plan period by new units. 

6.4. The requirements of the Railways would call for a 
total i!'sta_lled capac!ty of around 5.5 lak~ tonnes. J:?ue to 
the shift m emphasts from steam locomouve producuon to 
other types of motive power and a more or less constant rate 
of requirements for track materials, the total requirements of 
the Railways during the Fourth Plan period approximate 

II 
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those during the Third Plan period. As stKh, available 
capacity already catering to. the needs o~ the Railways muld 
continue to meet the reqmrements dunng the Fourth Plan 
period without any substantial additions. 

6.5. The requirements of ingot moulds for the production 
of approximately 18 million tounes of steel (including alloy 
steels) would, if all production was to be of ingot steel amount 
to around 5.4 lakh tonnes per annum, by 1970·71. However, 
on the assumption that the continuous casting process would 
be adopted to a limited extent, requirements of ingot moulds 
has been placed at 4.5 lakh tonnes per annum. It has been 
assumed in this study that all the requiremems for the pro
duction of ingot moulds will be catered for by adequate cast
ing capacity being provided in the steel plants themselves to 
cater lor their indi\'idual requirements. 

6.6. Very heavy castings such as those required for 
metallurgical equipment, heavy machine tools, large size 
pumps and wmpressors etc., would call for an installed 
capacity of around 1.0 lakh tonnes per annum by 1!170-71. 
Against these requirements, the installed capacity of Heavy 
Engmccring Corporation, Ranchi, is expected to reach 
around 4!>,000 tonnes per annum by the end of the Fourth 
Plan period for such Items. The balance of around 55,000 
tnnnes per annum installed capacity will need to be created 
in new units during the l'ourth Plan period. This nmld be 
done by providing a grey iron foundry of around 20,000 tonne& 
per annum installed capacity in the second Foundry jl'orge 
Plant to cater primarily for he~vy electrical equ.ipmet)t manu
facture and around 25,000 tonnes per annum mstalled capa
city in yet another specialised foundry producing iron castings 
for the manufacture of large pumps and compressors, large 
diesel engines, other heavy toofs etc. 

6.7. Automotive engines, small pumps and mmpressors 
etc., call for high grade thin walled castings. At present, 
except for the specialised foundries attached to automotive 
manufacturing plants where such high grade metal is being 
produced, most of the other requirements in this category are 
being met with by the use of somewhat lower grades of metal. 
It would be desirable to switch the capacity of existing 
suppliers to other types of castings where lower grades of 
metal arc commensurate with specification requirements and 
to cater to the requirements of these specialised castings 
through production in special units where quality control 
and modern techniques of manufacture can be ensured. By 
the end of the Third Plan period installed capa<·ity available 
in the country for the production of such high grade thin 
walled castings would be of the order of 60,000 tonnes per 
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annum. This could be increased by another 20,000 tonnes 
per ill>nnm d11ring the Fourth Plan period by expansion ol 
some of the existing units, particularly those attached to auto
motive ma>H>facturing plants. The balance of around 1.7 
lakhs tonncs installed capa<:ity per annum would have to he 
catered for by the installation of new units employing modern 
tcdu1iques o( manu(arturc and quality control. 

Emnornic prodwtion of suth castings can he adiieved in 
a unit with an installed capa<:ity of around 10.000 tonncs per 
annum. 

6.8. The total requirements of iron based rolls for steel 
m:•king and other industries would call for an installed 
capacity o[ around 55,000 tonnes per annum. Altlun>gh 
some schemes have hccn appuwed in this ronnection, it 
appc•ars don hi fnl if the capacity which would huild up by 
the end of the Fourth Plan period would be materially greater 

.than the 10,0110 tonncs capacitY cxprrtcd to he generated h1 
Heavy Engineering Corporation, Ranchi. The balance of 
around 4'•,1100 tonnes installed capa<:ity would have to he 
catered for by· the setting up of new units. This fip;11re mav 
be reduced to the extent that programmes already approved 
arc ensured of going into production by I !170-71. The manner 
in which the requirements of iron-based and other rolls can 
be Ul\·crcd is discussed elsewhere. 

li.!l. ll will he observed that out of the total increase in 
installed <:apacity of 1:1 lakh tonnes per annum required 
during the Fourth l'lan period, 1.5 lakh tonnes per annum 
would he through substantial expansion of existing units and 
11.5 bkh tonnt·s through establishment of new capadtl'. Of 
the 11.5 lakh tonncs per annum new Clpacity, specilic projens 
t1ttalli11g- up to :uou11d 7 lakh lOilll<'S per annum in!-italkd 
capacity have been idcntilied in the [oregoing paragraphs. 
The h;!lancc o[ the requirements relate to general purpose 
""'ings and will have to he ensured by the establishment ol 
IH:W units of cronomk size suitably designed to allow for 
su h'C<[llcnt expansions. 

fi.l 0. At present day levels o[ equipment costs etc .. the 
overall a\·erag·c invcstntcnt for the new foundries would he 
of the onl<·r of Rs. 1,100. per tonne of Iron Castings and Rs. ;,oo 
per tonne for the expansion of existing foundries. 

On the above basis, the total investment involved durin!\' 
the Fonrth !'Ian period for developing the additional install
ed rapacity, excluding fadlities in the Steel Plants will be 
aron>Hl Rs. !J!J.O nores of which Rs. 38.0 rrores will he in 
foreign exchange. 

~ ~ M or l & S/65 



7. 1\IALLEABLE CASTINGS 

7.1. The estimated annual requirements of malleable 
,.,!Stings has been placed at 1.1 lakh tonne~ per an~nmt hy 
1970-71. This would, on an average, reqtnre an 11\Stalled 
Gtpacity of 1.4 lakh tonnes per annum. 

7.2. The installed <otpa<ity for the production of malle
able castings is expected to reach around 80,000 tonncs per 
annum by 1965-66. In other words, an aduitional installed 
capacitv of 140,000- 80,000 = tiO,OOO tonnes per annum 1\'ould 
have to be generated during the Fourth Plan period. 

7.11. The rate of build up of produrtion <apa<ity for 
malleable iron castings has been relativelv sloll' due to the 
tcchnique!i in\'oh·cd [ailing- for long: periods of cxpcriente. 
It may, therefore, not be possible to expand existing fa<ilities 
to the extent that would otherwise have bct·n possible. Exi ... t
ing units may prefer to concentrate on improving the quality 
of their <·a"iting-s rather than ~L't inyohed iu cxpa11~ion l''o. 
gTannnes. Having: regard to this fanor. then:foty. incr::a..,o...: i11 
installed capacity during the Fourth Plan period through 
substantial expansion of existing units may he limited to 
around 20,000 tonnes per annum. The balance requirements 
of 40,000 tonnes per annum installed capacity would have to 
he met by the setting up of new facilities. 

7.4. At present day levels of equipmclll costs, etc .. the 
overall averag-e investment for expansion of ~xi.sting plants 
would be around Rs. 900 per tonne. New faolttes would re
quire around Rs. 2,200 per tonne. On this basis, the total 
investment involved during the Fourt~ Plan peri~>d would be 
of the order of Rs. 10.6 crores. Of thiS, the foretgn exchange 
element would be round Rs. 4.3 crores. 

14 



8. STEEL CASTINGS 

8.1. The estimated annual requirements of steel castings 
has been placed at 4.75 lakh tonnes per annum by I 970-71. 
This would, on an average, 1·equire an installed capacity of 
around 5.9 lakh tonnes per annum. 

8.2. The installed rapacity for the prodnnion of steel 
castings including Lu:ilities in the captive foundries of the 
Railways and steel plants is expenecl to reach around ~ L.kh 
tonnes per annum by 1965-66. In other words, an additional 
installed capacity of 5.!l- 2.0=:1.!1 lakh tonncs would hale w 
be generated during the Fourth Plan period. Fxdudin?; the 
captive steel casting capacity in the steel plants it is estin1<11ed 
thaf it should he possible to increase the installed r<1pacity 
through substanLial expansion of some of the better planned 
existing units to the extent of 30,000 tonnes per annum during 
the Fourth Plan period. Thus, it will he ne<·essary to plan 
for the provision of the balance of :L!I-O.~=:Ui L.kh tollllcs 
per annum installed capacity through the establishment of 
new facilities. 

8.3. The maintenance requirements of the steel pL.nts 
requiring· to around 90,000 tonncs per annun1 and requiring 
an installed -capacity of around 1.1 lakh tonnes would be 
catered for by the expamion of such facilities in e~isting plants 
c..:ommensurate with their inlreased requirements as also the 
establishment of new facilities in the new steel plants pro
grammed during the Fourth Plan period. 

8.4. The manufacture of metallurgical equipment essen
tially by the Heavy Engineering Corporation, would require 
a total o[ around 87,000 tonnes of steel castings per annum 
involving an installed capacity of about 1.1 lakh tonnes per 
annum. These requirements are programmed to be substan
tially met by the installed steel casting facilities being estab
lished by the Heavy Engineering Corporation itself. 

8.5. Steel rolls for steel plants and other consumers 
amounting to 24.000 tonnes per annum would require an 
installed c:apadty of around '10,000 tonnes per annum. Of 
this the Heavy Engineering Corporation is programmed to 
cover around 5,000 tonnes per annum. The balance of 
around 25,000 tonnes per annum capacitl would have to be 
generated through the establishment o new production 
facilities since there is no capacity in the country at present 
for the manufacture of surh rolls. Details in this regard are 
dealt with separately. · 
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S.G. The manufacture of heavy electrical equipment would 
inYoh·e around 15,000 tonnes of steel rastings by the end of 
the Fourth Plan period. This would call for ;m installed 
Ltl>acitv of around :Hl,OOO tonnes per annum. The Second 
r,;undry /Forge Plant as a _part of the Heavy Electrirals Ltd., 
would thus coYer the reqUirements of such castmgs. 

8.7. Other heavy castings whirh would he required for 
he;n·y equipment such as the _large pnmps, compressors, nanes, 
marine engines etc., amountmg to around 15,000 tonnes per 
annum would rail for an installed capacity of ~0.000 tnnnes. 
per annum. There are. no facilities at present_ in the country 
for the manufacture of such hea,·y aud spenahsecl rastlngs. 
It would he desirable to set up two separate facilities earh 
with an annual rapacity of around 10,000 tonnes fm the pro
du<tion of surh hea\')' castings. These two units could he 
suitably !orated to cater for regional requirements. 

8.8. The demand survey has determined the requirement~ 
of special steel castings for Railways, particularly for rast 
steel bogies for the broad gauge wagons on the basis of 50% 
of such wagons produced in 1970-71 being litted with cast 
steel bogies instead of fabricated bogies. At present the Rail
w;ns are continuing to use the fahricatecl ho'(ic lor want ol 
cast steel bogies although the adoption of the former design 
has reduced the pay-load of the wagon and also tends to 
inn·case maintenance costs. ....rhere Inust, therefore, be an 
eudea\Our to provide the necessary facilities for the produc
tion of cast steel bogies so that full advantage of the new tvpe 
of wagon can be obtained at an early date. The requ'irc
lllents of s11<h castings would amount to around 21.000 ton11es 
per annum involving an installed capacity of around ~0.00() 
to11nes per annum by 1970-71. It is understood that one of 
the leading steel foundries in the <·ountry has alreadv made 
arrangements for the production of around 10,000 toillles of 
·"" h rast steel bogies and that the Railways are planning a 
separate Steel Foundry for the production of around 20.00() 
tonnes a~ well. rl'hese two programmes should. therefore. 
substantially cover the requirements of rast steel bogies by 
the end of the Fourth Plan period. 

8.9. Of the remaining requirements of the Rail way~ 
amounting to around 87,000 tonnes per annum and involvin~ 
an installed capacity of around 1.1 lakh tonnes per <lllnum 
by 1!170-71 the Railways own foundries would he Gltering for 
around 15,000 to !8,000 tonnes per annum. The remaining 
requirements would have to he met with either from existing 
units or new units which would c omc up durinfr the Fourth 
Plan period for general steel casting production."' Most of the-
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·steel foundries in Lhc country-apart from the <apli\C unit~.
are general steel foundries ahle to cater for a\el age sized 
castin~s only. The expansion of such foundries has alreadv 
been mdicated to be ol the order of around 30,000 tonnes p•·r 
annum. A part of this expansion would no doubt cover the 
additional requirements of the Railways and the balance to 
be provided by new units. 

8.10. Apart from the requirements referred to in the 
earlier paragraphs the balance requirements of general steel 
castings for all other users amounting to 1.~ lakb tonne' per 
annum would call for an installed capacity of around 1.6 lakh 
tonnes per annum by 1970-71. This installed capacity along 
with around 90,000 tonnes of installed capacity required for 
the Railways as referred to in the previous paragraph would 
have to be met by the capacity generated by the end of the 
Third Plan period, expansion of some of the'e nnit"i to thl· 
extent of around 110,000 tonnes per annum and the establish
ment of new units during the Fourth Plan period. 

R.l I Although licences have been granted to th,• extent 
of 3.7 lakh tonnes per annum (including units already in pm
duction) indications are that a hrge number of these may not 
hewme ellective in a reasonable period of time. It has hetn 
shown in the two previous paragraphs that a total of 2.5 lakh 
tonnes of installed capacity would he required for general 
steel castings by the end of the Fourth Plan period. Thu•. 
new units would have to be brought into this field to the 
extent that programmes envisaged at present do not bear 
fruit. By and large, an economic sized unit for such a pro
duct-mix would he of around 5.000-!i.OOO tonnes per annum. 

8.12. At present day levels of equipment costs, th'! 'l\erall 
average unit investments involved 111 the above mentioned 
facilities to be created would be of the following order;-

New Units-Rs. 3,400. 

Expansion-Rs. 1,1100 per tonnejannum. 

On this basis the total investment for the generation of addi
tional installed capacity, excluding facilities in the new sttel 
plants, during the Fourth Plan period would amount to around 
Rs. 107.3 crores. Of this the foreign exchange element would 
be around Rs. 43.0 crores. 



9. NON-FERROUS CASTINGS 

'l 1 The estimated annual requirements of non-ferrous 
casti;1g~ (of all types of metals) h~ve been rlaced at :H,!iUO 
tonnes per annum by 1!17~-71. 1 hese ~-equtremcnts ":ould. 
on an average, require an mstalled capactty of around 1,8.000 
tonnes per annun1. 

9.2. It has not been possible for the Working Group to 
get detailed. information of the ins~alled capacity likelv to be 
a\·ailable b\' the end of the Thtrd Plan penod. A large 
number of 'existing facilities are capti\"e units and the exact 
extent of installed capacity can only be determined through 
a nation-wide census. The increase in demand during the 
Fourth Plan period itself would call for an additional install
ed capacity of around 37,000 tonnes. 

9.3. In the absence of details regarding existing facilities 
and their capacities it has also not been possible to determine 
the extent to which expansion could be considered during the 
Fourth l'lan period. For the purpose of this study, hm1·eyer. 
it mal' be assumed that the gap between demand and pro
durtion at the end of the Thi1·d Plan could be substantiallv 
coYered by expansion of existing facilities and that the addi
tional demands during the Fourth Plan period wonld be 
ccn·ered by new facilities. On this hypothesis, new facilities 
to the extent of 37,000 tonnes per annum would ha\'e to he 
created during the Fourth Plan period. 

9.4. At present day levels of equipment costs the overall 
a\erage of itwestment involved in setting up a new facility 
would be of_ the order of Rs. 6~0 per tonne per annum of non
ferrous castmgs. On thts basts, the total investment for the 
setting up of 37.000 tonnes per annum of new facilities clu.-in" 
the Fourth Plan period would amount to around Rs. 2.4 crore~ 
with no element of foreign exchange involved. 

9 .. 1. The Working Group would suggest that a census be 
arrans-ed to get a complete picture of the available installed 
«tpautv for the production of various tvpes of non-ferrom 
castings in the conntry. · 
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10. CAST IRON PIPES 

10.1. After allowing for a substitution of around 1.4 lakh 
tonnes per annum of cast iron pipes by spun concrete and 
asbestos cement pressure pipes, the requirements of cast iron 
pipes has been placed at 9.4 lakh tonnes per annum by I 970-
71. This would require an installed capacity of around I 1.3 
lakh tonnes. 

I 0.2. The installed capacity expected to be generated by 
the end of the Third Plan period has been placed at 9 Iakh 
tonnes. Considering that the accent in future development 
of this certain industry would be on the generation of capacity 
for the manufacture of Spun Iron Pipes in preference to Sand 
Cast Pipes, additional capacity amounting to 2,3 lakh tonnes 
per annum of Spun Iron Pipes would have to be created 
during the Fourth Plan period. Existing production capacitv 
of Sand Cast Pipes would be adequate for meeting the de
mands for drain pipes, etc. 

I 0.3. The economic size of a spun iron pipe plant is 
placed at :Hl,000-40,000 tonnes per annum. Considering that 
a large number of units already in production and under 
implementation are somewhat below this level it is estimated 
that an additional capacity of around 1.7 lakh tonnes per 
annum could be generated through substantial expansion nf 
units in production at the end of the Third Plan period. The 
balance of 60,000 tonnes per annum would have to be generat
ed by the establishment of new facilities. On the basis of 
economic size referred to earlier, this could call for 2 new 
plants. 

10.4. On the basis of an investment norm of Rs. 320 per 
tonne of installed capacity for the establishment of a new 
spun iron pipe plant and Rs. 200 per tonne of installed 
capacity for expansion of existing units, the total investment 
in the Fourth Plan period would be approximately Rs. 5.3 
crores, of which the foreign exchange component would he 
about Rs. 3'.2 crores. 

)!) 



11. STEEL FORGINGS 

11.1. The estimated annual requirements of steel forging~ 
has been placed at 3.95 lakh tonnes per annum by 1970·71. 
This would, on an average, call for an installed capacity of 
around 4.4 lakh tonnes per annum. 

11.2. The installed capacity for the production of steel 
forgings including the facilities in captive forge plants of the 
Railways is expected to reach around 1.7 lakh tonne.s per 
annum by 1965-66. Thus, an additional installed capaCity. of 
2.7 lakh tonnes per annum would have to he generated dunng 
the Fourth Plan period. 

11.3. The requirements of steel forgings for the main
tenance of ste~l plants amounting. to 19:~00 t<.mncsjannun\ 
shall be essentially met by production faCilities m the plants 
themselves. These would be catered for by expansion of such 
facilities in existing plants to the extent necessary and creation 
of new facilities in the new plants to be set up dunng the 
Fourth Plan period. 

11.4. The requirements for the manufacture of metal
lurgical and coal mining machinery amounting to around 
70,000 tonnes per annum are expected to be covered by the 
production facilities to be created by the Heavy Engineering 
Corporation. 

11.5. The requirements of forgings for heavy electrical 
equipment manufacture amounting to 11,000 tonnes would 
be catered for by the creation of new facilities in the proposed 
Second Foundry JForge Plant to be set up by Heavy Electrkals 
Ltd. 

11.6. At present there is no facility for the manufacture 
?f pipe moulds in the country and ·all such moulds are being 
Imported from abroad. It will be necessary to set up facilities 
for the forging of pipe moulds amounting to I 0,000 tonnes I 
annum in new units to be suitably located in the country to 
I~~ect the req~u·emen.ts of spun pipe manufacturing units. 
Smce such umts ~re mtended to be fairly well distributed all 
o':'er the country I.t woul~ perhaps be. desirable if two separate 
Pipe Mould Forgmg umts are estabhshed in separate regions 
to cater for neighbouring requirements. Each plant couln 
have an i_nitial installed c.a~a_c!ty of around 6,000 tonnes per 
ann'!m With pla'.'ned possibilities for future expansion in the 
commg year. Pipe mould manufacture calls for specialised 
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techinques and as such it would' be desirable if the production 
facilities for such forgings are separately identified. 

11.7. The total requirements of forged rolls has been 
estimated at 12,000 tonnes per annum which would call for 
an installed capacity of around 13,500 tonnes. Of this, the 
Heavy Engineering Corporation is expected to produce around 
3,600 tonnes per annum. The balance of 7,400 tonnes in· 
volving an installed capacity of around 8,200 tonnes per 
annum would have to be created by the establishment of new 
facilities. The manner in which these facilities may be 
created is dealt with separately in this Report. 

11.8. The requirements of 5,000 tonnesfannum of relati\e· 
ly heavy forgings for the manufacture and maintenance of 
equipment such as heavy pumps and compressors, marine 
engines etc., would call for an installed capacity of around 
5,600 tonnes per annum. Such facilities do not exist at 
present and would have to be catered for by the establishment 
of at least one new unit in the country. 

11.9. The forgings required by the Railways by 1970-71 
would be around 6,600 tonnesfannum. The increase in re· 
quirements during 1970-71 over 1965-66 would be around 
6,000 tonnes per annum. The requirements of forgings for 
Railways is already being met by very substantially by the 
captive forging facilities of the Railways themseh·es. The 
relatively lower increase in the demand is primarily due to 
the fact that the production of steam locomotives which in
volves considerable quantities of forgings is intended to he 
substantially reduced during the Fourth Plan period. This 
increase in demand would invol\Ce an additional installed 
capacity of around 7,000 tonnes which could quite easily be 
built by expansion of existing facilities in the Railways and 
those units in the Trade which are catering essentially to 
Railway requirements. 

11.10. Other forgings which include automotive uses. 
cement production, building and road construction machinery 
manufacture and other general forgings amounting to a little 
over 2.0 lakh tonnes, would require an installed rapacity of 
around 2.24 lakh tonnes J'er annum by 1970-71. Apart from 
the expansion in installe capacity for Railway uses amount
ing to around 7,000 tonnes per annum which has been referred 
to earlier, it is estimated that existing facilities in the· Trade 
catering to the types of requirements as referred to herein 
could be expanded by around 30,000 to 35,000 tonnes per 
annum during the Fourth Plan period. This would neces
sitate the creation of new facilities for the production of 
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' around 1.0 lakh tonnes hv the establishment of new installed 
rapacity of around 1.1 la.kh tonnes per annum. 

Average economic siw units for the prodm·tion of stKh 
!!;<'lleral tm ~ings would lul\·e to he around r •. ooo to h,OOO 
tonnes per annum installed caparitv. In plannntg surh. new 
facilities care should he taken that layouts etc, provtde lor a 
adl'quale l'Xp;lllsion in the future to huild li,J:> c1pa<'i~ics 
to around 12,000 to 15.000 tonnes per annum. Smre requrre
ments of sud1 forgings would he fairly well distributed all 
over the country it would he desirable to ensure that _n_ew 
farilitics are created in a 1nanncr as to enable localised uultsa
tion of such facilities, to the maximum extent possible. 

11.11. Summarising. it will be seen that the total addi
tional installed caparity of 2.7 lakh tonnes per annum to be 
created durin~ the Fourth Plan period would be met hv the 
expansion of farilities on the Railways and in the Trade to 
the extent of around 40,000 tonnes per annum and the neation 
of new facilities for the balance in specilic units as detailed 
ahoYe and general purpose forging plants in the Trade. 

11.12. At present day levels of equipment costs etc .. the 
m·erall average investment for the new plants would he of the 
order of Rs. 4.100 per tonne. As re!);ards expansion of exist
ing facilities the order of investment would be around 
Rs. 2.500 per tonne. 

On the above basis, the total investment for the v;enera
tion. '?[ additional capacity in steel for~ings excluding the 
lanilllcs 111 the steel plants themselves during the Fourth 
Plan period would be of the order o[ Rs. 100 crores. A large 
proportion of ccptipment for the heavier \'Chides would ha\·e 
to be imported, although in the case of lighter vehicles a 
somewhat hi_gher propcmion would be available indigenous!)'. 
On tillS basts, the fore1gn cxrhange element has been placed 
at around Rs. :19 crores. 



12. STEEL PIPES AND TUBES 

12.1. The estimated annual requirement of steel pipes 
all(! tubes has been pla<ed at 11.5 lakh tonnes per annum hv 
1~1/0-71. This woufd, on an a\ela~e. rc<1uire an imt.dlcil 
capacity of around l!i lakh tonnes per annum. 

12.2. The installed raparity for the production of steel 
pipes and tubes induding the capacity for large size pipes at 
Hindustan Steel Ltd., Rourkcla. is expected to reach around 
4.H lakh tonnes by 1 !165-66. In other words an additional 
imtallcd caparity of 10.2 lakh (l!i.0-4.H) per annum would 
have to he generated by the end of the Fourth Plan period. 

12.3. The size-wise break up of the additional installed 
capacity to he generated by the end of Fourth Plan will he as 
follows: 

(Lakh tonn("s) 

!!dow 75 75-170 170-300 Above 300 
mm dia. mm. dia. mm dia. mm dia. 

Im.t.~IJ{"d cnpa<·ity rcquirC'd by 6.7 3.7 1.6 3.0 
1~170-71. 

Fxpertcd installed capacity by 3.3 0.3 0.•1 0.8 
I YG:l-66. 

Additional installt'd wpacity to be 3.4 3.4 1.2 2.2 
g'·m·ratccl during Fourth Plan 
periocl. 

12.4. The additional capacity of 2.2 lakh tonnes of large 
sized tubes would have to be met by new facilities. Having 
regard to the size of pipes in this group (over :100 nun dia.) 
it would be desirable to have an installed capacity of 75,000-
100,000 tonnesjannum in each of the new units. 

12.5. The additional installed capacity of H lakh tonnes 
of pipes and tubes np to :10n unn dia. conld he partialh met 
by allowing expansion to the existing manufarturers to the 
extent of 1.7 lakh tonnes. The balance of G.!l lakh tonnes 
will have to be met by the establishment of new units during 
the Fourth Plan period. By and large an economic sized 
unit for production of pipes and tubes up to !100 n1111 dia. 
wonld he around 24.000 to 30,000 tonnes per annum. 

12.(i. At present day levels of equipment rost, the overall 
average unit investment involved in the above-mentioned 
farilities to be created wonld be of the following order: 
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New units for above 300 mm d ia. Rs. GOO per tonne/ 
annu1n. 

New units up to :WO nm1 dia. Rs. :)20 per tonnejannu:n. 

Expansion up to :100 mm dia. Rs. :FiO per tonne/ annum. 

On this basis, the total investment for the generation of 
additional installed capacity during the Fourth Plan period 
would amount to around Rs. 51.91 crores. Of this, the forei~:n 
exchange element would be around Rs. 20 crm·es. · 



13. GEARS 

1:1.1. The Working Group has endeavoured to assess the 
re<luirements of spur, bevel, helical, worm and worm wheel 
p;tars in :1 dilh·rclll site gro"l" viz., up to l:iO mm l!iO mm-
4!i0 n11n and over 450 n11n. The requireme11ts of all types 
and si1es of gears adds up to 13.4 million numbers per an11um 
by I !!70-71. 

1:1.2. Since a preponderance of the gear manufacturing 
Lt<ilitics in the muntry today are captive, it has not been 
possible for the Working Group to make any accurate assess
ment of the capacity likely to be available by 1%5-fio. It is, 
therefore, not possible for the Group to indicate. in absolute 
terms, the exact extent to which increase in production facili
ties for gear would have to be provided for during the Fourth 
}'ian period. This would only be possible aEter a detailed 
nation-wide census of production facilities for gear manu
fanure are undertaken. 

I :1.:1. Howe,·er, on the basis of developed norms, it has 
heen asrcrtaincd that the increase in den1and during the 
Fomth Plan period would be approximately 7 million 
numbers of gears per a11num. Additional capa<ity would, 
therefore. ha,-e to he genel'ated to cater not' only for this 
increase in dema11d but also in the shortfalls in prod11rtion 
c1pacity whi< h would remain towards the end of the Third 
1'1 0111 period. 

I:lA. Having· regard to the nrious types and size of gears 
aJJd lhcir proportions in the total produn-mix. it is C"itimatcd 
that the investment in'volved in setting 11p new facilities wo11ld 
he of the order of Rs. 2 crores per 500,000 gears. On this 
ba.,is, and assumin~ that the increase of 7 tnillion g·ears per 
annum during Fourth Plan period wo11ld be substantially 
ratered for hy the establishment of new units, the minimum 
invc,tmcnt during the Fonrrh Plan period for gear production 
would he of the order of Rs. 28 crores. This would be inclu
sive of approximately Rs. !!0 crores in foreign exchange. 

l:L!i. It will he ohsen·ed that gears henllld 4.i0 mm dia. 
Wtlllld be relatin·ly l"<'w and :1p trt from f:u ilities :JY:1ibh 1 ~· \Vith 
equipntcnl manufacturers stu h as for sugar m;H hi ncr\', ccnu•nt 
nlolfhiucry etc. it lila\' tint h(· wo1 thwhilc taking up the produ
ctinn of suC"h g-ears for the present. Creation o[ new facilities 
should, therefore, be aimed at primarily for gears up to 1:-,o mm 
dia. 
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14. FORGING DIES 

11.1. It has not been possible, for the various reasons 
explained in the detailed Demand Survey_, for the Working 
Group to assess the reqmrements. of forgtng <hes exrqH on 
the basis of money value. Armnlmg to data made available 
to the \Vorking Group on mannfacturinR costs, pwdunion 
capacity of dies and averaRe life etc, it has been estnnated 
that the requirements of forRing dies by I !170-71 would 
amount to around Rs. 294 lakhs per annum. 

14.2. It has also not been possible for the Working 
Group to a« urately assess the installed ctpacity for die 
manufacture in the muntry as most of these farilit ies are 
captive and rorclated to the requirements of individual 
forRing facilities. Details can only he ohtained through a 
nation-wide census which the Working Group would rewm
mend he undertaken at an early date. 

14.3. Howe\'er, on the basis of established norms, it has 
hccn estimated that the increase in requirements of forg-ing 
dies by 1970-71 over l!JG5-!i6 would he approximately Rs. lHH 
lakhs per annum. 

New facilities would, therefore, have to he neated for a 
substantial portion of this increase apart from havin~· to 
cover the gaps which would exist between demands and' pro
duction facilities by I !IG5-6!i. 

14.4. ~n the basis of present d~y costs of equipment etc., 
and assummg that the mcrease 111 demands during the 
Fourth Plan period would be essentially catered for hy the 
establishment of new units, the investment would he of the 
order of Rs. 150 lakhs for the production of around Rs. Hl8 
lakhs worth of dies per annum. This investment would 
include approximately Rs. 100 lakhs in foreign exchange. 
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l.i. PATTERNS 

I 5.1. Although patterns are now made of wood, metal 
or synthetic materials, the Working Group has assessed the 
requircmcllls of patterns on the basis that all patterns being 
used arc o[ wood. On this basis, the total rcquiremellls of 
patterns by 1!170-71 arc valued at Rs. 51.0 norcs per ann11ni. 
This figure was arrived at on the '""'mption that all pattcms 
will he used to their full life. On the same basis, the value 
of patterns for increase in rec1uiremcnts of all types o[ c;"t· 
ings in I !l70-71 over I 'lfi:i-GG is around Rs. 2'1.0 nor es per 
annum. 

l:i.2. It has not been possible, in the time available, for 
the \Norking Group to assess the installed <aJ><"itv for the 
production of patterns, as that would call for a nation-wide 
cellSUS of such produnio11 brilitics. llowcve)", the Working 
Group would rt'( omllH'tH.l lhat SIH h a census he undertaken 
at an early date. 

l:i.;l. At present cLry le1cls of equipment msts, and 11 ilir 
the assumption lhat the iturc:l' .. e in dclllands during- the Fourth 
Plan period would be essentially catered for by the ncatiOII 
of new facilities, the investment would be of the 01der of 
Rs. 2.0 crores for the produ!:t ion of around Rs. 24.0 norcs 
worth of patterns with little element of foreign exrhan!\e in
volved (except for metal patterm). 

Equipment for production of metal pallcrns would 1111-

doubtedly call for a higher investment in relation to cost of 
pattern itself. 
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lti. ROLLI:-.IG CONTACT BEARINGS 

16.1. The annual requirements of rolling contact hearing• 
ha\·e been estimated at 37.4 million numbers by 1!170-71. In 
order to effectively meet these requirements it will he neces
sary to ha\·e an installed capacity for the production o[ around 
40 million bearings per annum. It may be noted that these 
re<Juiremellls are exclusive of classilied requirements. 

l!i.2. Although a fairly large number of units have been 
licensed it is estimated that only !i programmes will have 
made substantial progress by 196.1j-{j(j and that their total pro
duction would amount to around 15 million bearings per 
annum by l!lti!i-66. 

Hi.3. With a view to achieving economic levels of pro· 
duction at as early a date as possible it would be desirable to 
lay emphasis on expansion of produnion facilities to such 
levels as would bring down the costs of production to compe
titi,·e ]e,·els. It has been reckoned that this would he 
possible only when a plant produced around 10 million hear
mgs per annum on multi-shtft operation. Howe\er, it has to 
be recognised that some of the units which have only rcceutly 
commenced production orfare yet to commence production 
would not be able to make substantial headway towards 
approa< hing this figure. It should. however, he possible [or 
at least one of them to achieve such a prodmtion level. On 
this basis, it is assessed that it would be possible for the 5 units 
which would be substantially in production by the end of the 
Third Plan period to build up their production to around 
21 million bearings per annum by 1970-71. 

ltiA. It will, therefore. he necessary to plan for the pro
duction of around I !l million bearings additionally during 
the Fourth Plan period. 

The plant proposed to be set up in the Public Sector 
would meet a substantial part of this gap by the end of the 
Fourth Plan period. 

Apart from the production of around 21 million bearings 
by the !i units referred to above, it is anticipated that the 
proposed plant to he set up in the Public Sector would pro
duce around 10 to II million hearings per annum by 1970-7L 
The balance of around 8 million bearings per annum would 
have to he catered for by other units amongst whidt would 
perhaps be some of those already licensed. 
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16.5. It is estimated that the production of 10 million 
bearings in a plant would call for an investment of around 
Rs. 15 crores. The total investment during the Fourth Plan 
period for increasing production from around 15 million 
bearings per annum to around 40 million bearings per annum 
would, therefore, involve a total expenditure of around Rs. 40 
crorcs including expenditure on new units as well as cxpan· 
sion. This expenditure would include approximately Rs. 20 
to Rs. 24 crores in foreign exchange. 
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17. ROLLS 

17.1. Although the requirement~ of rolls have been asses
sed and included in the total requarements of correspondmg 
semi-products viz. iron castings, steel _castings and steel forg
ings, the Working _Group has. COI~sadered these_ separately · 
from the point of vaew of assessmg mstalled capanty and the 
means for achieving self-sufficiency. 

17.2. According to thj! study, the requirements of various 
types of rolls by 1970-71 would amount to: 

Iron based rolls . 

Cast Steel rolls . 

Forgo<! Steel rolls 

ToTAL 

44,000 tonncs per annum 

24,000 tonnes per annum 

12,000 tonnes per annum 

80,000 tonnes per annum 

The capacity for the production of l'Olls by the Heavy En
gineering Corporation, Ranchi, which is expected to develop 
by 1972-73 would be as follows: 

Iron based rolls . 

Cast Steel rolls 

Forged Steel rolls 

ToTAL 

II ,540 tonnes per annum 

6,200 tonnes per annum 

3,570 tonnes per annum 

21,310 tonnes per annum 

Although a few schemes have been sanctioned by Govern
ment for being set up in the Private Sector, hardly any pro
gress has been made 111 their implementation. It is not likely 
that there would be any capacity for the production of rolls 
by the end of the Third Plan period. 

. 1~.3. Excluding. the capacity planned for the Heavy En
gmeermg Corporataon, therefore, it would be necessary to 
develop capacaty for the production of around 59 000 tonnes 
per annum or all rolls according to the following break-up: 

I ron based rolls . 

Cast Steel rolls . 

Forged Steel rolls 

30 

32,500 tonnes per annum 

18,000 tonnes per annum 

8,500 tonnes per annum 
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17.4. It has not been possible in the time available to 
arrive at any definite conclusions with regard to the optimum 
size of a Roll Plant and the product-mix which would be 
best suited to local conditions. It will be necessary to under
take a detailed investigation in this connection, particularly 
with regard to the possibilities of manufacturing more than one 
type of rolls in the same unit. A point for ~peCJfic considera
tion in the proposed detailed study should be the extent to 
which the machining facilities available in steel plants for 
the dressing up of existing rolls could be utilised for the 
machining off new rolls. This aspect would have particular 
significance in the case of forged rolls which ;m: m;tinly re
quired for the Steel Plants themselves. 



ANNEX 

Requiremmls of Semi-produc.s, Capacilies to be Generated and 
Fourth Plan 

•E•timntc·d annual Inot;~llrc\ lustallrd 
demaLcli cnpac·ct'' C:\fii\Clty 
,-------A.~ •·cquircd likf'ly to 

In- ])\" bv df"\·elop 
l!lh5-ti6 1!170-71 l97il-71 hy 

1965-66 

Sl. No. Item 

I. Iron Ca~tingt t:l 14 2:.! 3 28.0 15.0 
lakh lakh lakh lukh 

lonncs hlllllCI lonnn tolliLC!t 

2. Malle-able Iron Castings . 0.5 1.1 1.4 0.0 
lnkh lnkh lakh lukh 
tonnea tonnes ton nell louucs. 

s. Steel Castinp 2.32 4. 75 5.9 2.0 
laldc l.d.:h lakn lakh 
tonnrs touncs tonne~ tonnes. 

4. Non-frrrous Caating1 25,000 54,000 6B,OUO 
tonncs tonne. tonnrs 

6 2 9.4 11.3 9.0 
lalr.h lakh lakh lakh 
tonnes lonnes lonnca tonne•• 

5, Cast Iron Pipes 
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URE A.2.1 

suggestions thereof. and Magnitudes of Investments during the 
Period 

Gap in in~tallrd l'll[J:lCitv to he C'Wf'r• J·;;ti!llllc I e<p~•• liturr for incrr:.· 
t:d during the Fourth t•lan P"•·iod ;t~iug cap.u·ity durin!{ Fou•·th 

,-----'-
Ry Uv Total 

Expnminu Xt•w ·unit~ 

1.5 
lakh 

tonncs 

0.2 
lnkh 
tonne~ 

11.5 
lnkh 
hllliiCll 

0 4 
lakh 
tonne~ 

1:!.0 
lakh 
lOIHICll 

0.6 
l<lkh 
tunnrs 

l'lau period 
,-------J-·------, 
Forri~tn Indian Total 
Es.ciJa!l!fC Currency 

R~. :IB.O 
crorcs 

lh. 4.3 
<TOI'CS 

1-h.GI.O 
crorcs 

R~. 6,3 
crorc~ 

R!. 9rt.O 
crores• 

lh. 10.6 
croa·a 

Su~~r~tinn~ Tf'l(ardinq r'ta• 
bh~hnwut of TH'II 111111~ dur• 

ing the Fourth l'lan period 

), 2nd Foumlry.IFon~r l'l.n•t 
:,!0,000 IPIHlf'' I:.Jpa,·ity, 
for I wavy clcctrit.al C<tuip• 
mcut. 

•2. Phn1l! uf Cii[JiWitil:'• 
totalllll!{ 4j,OOI) lt1!111l'li 
for lwn-l>..1..n'd Hnll •• 

:l. Om• plant, :!5,000 tou
nc~ ro•p.H"itr, for lw.n·y 
t:;tstin~o:s of puml"• IL•IIl• 

prc,~or~, larllc du••cl 
t'IILZiuu nnd other hc.lt')' 
toub. 

4. New l'nils (1•.n·h 
01round 10,01111 Ltnmn 
capacity totallill'-1 I . 7 
l:1kh LullllC\ for bi!lh Ill it~ 
de Lhiu-wahcll CiHtiu't~. 

I. New L'nit~ wilh 0 

lola I of .. o.ooo lonnes 
iu~lallnl capacily. 

0.1 3.6 :1.9 H.~. 43,0 lh. 64,3 n,, 107.3•1. Plaul~ nf rapacitif', 
lakh 
tonncs 

1.7 
htkh 
h.lUilt'l 

lakh 
touncs 

0.6 
ll\kh 
tonucs 

lakh 
tunnes 

:\7,000 
tonne! 

(min.) 

2.3 
lnkh 
IUUIICI 

Ci'OI'CS 

Nil, 

Rs, 3.2 
CrOI"CI 

crurrs 

lh.2.4 
crores 

Rs, 2.1 
CL'Otcl 
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trores• 

lb. 2.4 
CI"OtCI 

Rs. 5,3 
CI'OI'CI 

lntalhnT;t" 25,000 toncJ 
f01· H.olb, 

2. Two {'nil~ (t<adl a ron• 
ml w,ono tOilllCJ c.•pa-
city) for heavy ca~IIIIL:~ 

or ~)UIIlp~, CU!ll(Ht',~t\l"S0 
cu~inc~, llliU'ItiC cranc1. 

3. 2nd Fnl!ll(lry/F(mlc 
Plnnt, :.lU,0\10 touuc• 
capacity, for hea\'Y 
clcctdcal equipment. 

1. Two l1lnnts each nround 
:J0,00Q IOIIIIl'S Capacity, 
for munulacm-e ol Spul\ 
lnm, l1ipn. 
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Sl. :"\o, 11<"111 

6. Strd ForJCinlfS 

7. Ste!"l Pipe" :md Tubes 

n. Gtoan 

9. Fur~o:iug Hit'., 

10. Patu•rns•••• 

II. Rollin~ Coutact Hc;arings 

•Utimalf'd annual 
demand 

-----A------, 
Br By 

1965-66 1970-71 

2.34 
lakh 
tounes 

7.0 
lakh 
tonnes 

'6.4 
million 
noo. 

R.~. 106.0 
l>~kh$ 

Its. 27.0 
crorc' 

3.95 
lakh 
tonncs 

14.5 
hlkh 

tonncs 

13.4 
million 
nos. 

R~. 294.0 
h•khs 

R~. 51 .0 
crorcs 

lmtallcd 
capacity 

required 
by 

1970-71 

4 4 
lakh 
tonnes 

15.0 
lakh 
tonne~ 

15.0 
million 
noo. 

Rs. 294.0 
lakhs 

19.0 37.4 40.0 
million million million 

no~. nm. ""'· 

ANNEX 

ln!!hlll<"d 
l'.111acaty 
likrly to 
dc\·dop 

by 
1.965-66 

1.7 
lakh 
\(,lillie! 

4.8 
lakh 
lonnes 

15.0 
million 

nos. 

•L,tilllal!~ on ba~i~ of nonm devC!Iopcd by thP Workinll' Oroup • 
.. l.,duclinq inv~>strncnl on facilitiet in the l'!olee\ l'Jnnt•. 

··---------
•••In atldition to tht" l:acilitirs of the He.'t\'}' EnRinf'c•rinl{ Corporation fnr their manufucture. 
•• •• All li,l!'m·es on the b01~is that patterns arr moult· 111" woutl. 
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URE A.2 .I 

Gap in installed cnp:wily to be cover- E~tim;•tr•l t"'<pcnditurc• for inne- Snl{~c~tiom Tt"A'arding ~ta
bli.'lhmcnt of new unit• 
during Plan period 

ed duriug the Fourth t•i;m period nsml{ '""pacity 1l11riug fourth 

r-----~----------~ 
By Dy Total 

Ex.pllmion New Unils 

0.4 
)akh 
tonncs 

1.7 
)akh 
tonnes 

2.3 
lakh 
IOIIIIC! 

8.5 
lakh 
tonnes 

2.7 
lakh 
IODIIC'S 

10.2 
lnkh 
tonucs 

I'Jan period 

r-------~·------~ 
l~ort-iA'n 
C"xchanA'C 

lndian 
Currency 

Total 

R~. :J!l 0 Rs. 61.0 R~. 100.0 I. 2nd Foundry/Forl{c 
crorc~ crorcs cron::s•• J>lant, II ,000 tonne., 

capacity, fur heavy ele
ctrical equipment. 

2. Two Plants, each around 
6,000 1011111"5 capacit)'o 
for Pipe l\loulds. 

•••3. Plants of capat:itie!' 
totalliu~ot 8,:zoo tormcs 
fnr Hulls. 

4. One Plant, 5,600 tonnes 
capacil y, for heavy tor• 
Rill!ll of pumps, com· 
prosson, marine engines. 

lh. 20.0 Rs. 31.9 lb. 51.9 I. New Unil~. eaC"h of 
cro!'es crores cron~s around 75,0110-100,000 

tonnes capacity totallinR: 
2.2 lakh tounes capacily 
for manufuciUring over 
300 mm dia. pipes. 

2. New L'nits, each around 
24,000<10,000 tonnes 
capncity totalling 6. 3 
Jakh tonnes cap;1city for 
pipes below 300 mm. 
din. 

7.8 lb.20.0 H.s.B.O Rs.28.0 
crores 

6.0 
million 
1105. 

19.0 
million 
not. 

million cwres crores 
noa.(min) 

Rs. 188.0 
lakhs 

(min) 

Rs.24.0 
CTO\'eS 

(min) 

25.0 
rnilion 
nos. 

R~. 100.0 R~. 50.0 
lakhs lakhs 

Rs. 2.0 
CI'Orl'l 

It~. 150.0 
lakhs 

lb. 2.0 
crores 

Rs. 20-24 lb. 16-20 R~. 40-00 I. One plant of around 
crores CI'Ores ca·m·es 10 million No1. (proposC"d 

in public se\:IOr). 
2. One or two new plan

Ill to the extent licences 
issued do not matl"ri
alise. 
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INTERMEDIATE AND SECONDARY ENGINEERING 
I'RODUCTS 

(A Survey of Demands) 

I. INTRODUCTION 

1.1. The Ministry of Steel, Mines and Heavy Engineering 
entrusted the N a tiona! Industrial Development Corporation 
Limited with the task of estimating the requirements of Inter
mediate and Secondary Engineering Products by the end of 
the Fourth Plan period. 

1.~. Intermediate and Secondary Engineering Products 
cm·cr a fairly wide range including castings, forgings, pipes, 
tubes. dies, patterns etc. 

Sucl1 llllennediate and Secondary· Engineering Products 
which may be hriclly referred to as "Semi-products" are as vital 
as raw materials for ensuring optimum utilisation of machine 
building fa<·ilities. For a variety of reasons capacity in these 
fields has not kept pace with requirements, with the result that 
in wme instances machine building facilities have been un
able to operate at full capacity in spite of existing demands. 
In other cases, less satisfactory and uneconomic designs have 
had to he adopted. It is, therefore, in the fitness of things that 
emphasis should now. be placed on ensuring adequate avail
ability of such "Semi-products" so that there is no likelihood 
of hindrance in the tempo of industrial build-up. 

l.:l. The Intermediate and Secondary Engineering Pro-
duns W\"ered in this Report include the following: 

I. Iron Castings 

2. Malleable Castings 

!l. Steel Castings (including Alloy Steel Castings) 

4. Non-ferrous Castings 

5. Cast Iron Pipes 

G. Steel Forgings 

7. Steel Pipes and Tubes 

8. Gears 

9. Forging Dies 

I 0. Patterns 
I I. Rolling Contact Bearings 
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Each of these items is dealt with separately in this Report 
although general remarks regarding the method of approach, 
assun1ptions made, limitattons nt the sun·ey. etc., are dealt with 
in this introductory chaptec. 

1.4. A l'rcliminarv Report was submitted earlier on the 
basis of data collected 10 enable the Planning Group on 
1\lachinc Building Industries to form_ulatc its recommenda
tions on rertain important srhem~sjproJects wh1ch need mgcnt 
attention. This Final Report IS m amphhratlon of the earl1er 
Preliminary Report. 

1.5. In respect of some of these iten!s surveys ha.ve. also 
been carried out by other authontles, partLCularly the Nauon,~l 
Counril of Applied Economic Research. Ack~~wled!\'ment IS 

clue to them as well as to all the other Admn11stratwns ancl 
Organisations which have assisted in the collection of data 
and preparation of this Report. 

l.li. The requirements of Intermediate and Secondary 
Engineering Proclucts can he unclertaken by a number of well 
known methods inrlucling the historical analogy method, the 
trend method, the end-use method etc. However, the End-Usc 
method provides a means of establishing norms of wnsump
tion for each end-use whereby it becomes possible to use such 
no~s--;-within specified limits-for future assessments as well. 
Prnnanly for th1s reason the End-Use method was adopted for 
this study. 

The End-Use method e"entially relates to the dctermina· 
tion of the average requirements of the product under conside
ration for every tvpe of end-use and thereafter utilising the 
developed consumption norm for determination of total 
re<juirements in relation to planned programmes. In the case 
of well-defined products mch as those induded in this study, 
the establishment of suitable norms is not a very difficult one 
:tlthough in some cases it was not possible to make direct assess
nlents. 

A note of caution is necessary regardin~ the. application 
of such norms to future targets of production. Changes m 
design of product, methods of manufacture and technolog-y, 
may result in significant changes in specific norms. This im
plir;s that ~orms develoJ>ed by studies such as the present one, 
wh1le cons1dered as bemg well-representative of the current 
requirements, may have to be revised after some time to ensure 
that any changes i';l desig~ or modes of manufacture are duly 
:tllowed for. Withm relat1vely short periods of time, however, 
the use of such norms for the purpose in view is accepted as 
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being quite satisfactory. Apart from assumptions whirh have 
had to be made in certain cases of norms of requirements on 
the basis of similar consumption in other countries, where it 
has not been possible to co-relate and develop the norms on 
local data, it has also been necessary to assume the targets of 
production of various end-use production as furnished bv the 
Planning Commission in their rreliminary estimates for the 
Machine Building Industry durmg the Fourth .Plan period. 
Should there be a substantial revision in the targets iudirated 
in the preliminary estimates, the total requirements as assessed 
in this Report would need to be revised on the basis of the 
norms established herein. Since, however, considerable thought 
has already been devoted in the preparation of the preliminary 
estimates of the Planning Commission, it is assumed that varia
tions in targetted capacity would not be other than marg·inal. 

Norms have been developed both for new construction as 
well as for maintenance. The maintenance norms are based 
on past experience of end-users. It is likely that changes in 
maintenance techniques and a greater emphasis on "Preven
tive tnaintcnancc" n1ay allcr the requirements to son1c extent. 

1.7. Total requiremems of individual intermed;atc and 
secondary products have been estimated on the basis of pro
duction programmes envisaged for 1·espective end-use products. 
Due allowances have been made for periodic production varia
tions of end-products, wastages in actual production of the 
"semi-products", variations in product-mix etc. In the 0\·erall 
calculations these have been allowed for by correlating the con
sumption norms to production capacity of respective end-pro
ducts and by further allowing a percentage differemial bet
ween "Semi-products" requirements and their installed produc
tion capacity. 

Requirements relating to maintenance of equipment are 
the requirements of specific semi-products as such. They do 
not include the semi-products which form a part of equipment 
obtained as a whole in replacement. 

Wherever practicable allowances have also been made for 
export and stock build-up. 

1.8. Particular mention is to be made of the fact that the 
requirements of "Semi-products" as determined in this Report 
are exclusille of requirements for classified End-Uses. Due to 
the difficulty of collecting such data during the period ?f 
National Emergency, no attempt was made to obtam details 
in this connection. 
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1.9. Various Authorities have sup;gested that the map;nitndc 
of total requirements could also be checked by correlating 
requiremcllts of semi-products to (i) finished steel. production 
and (ii) to inncase proportionate to investments m Machme 
llnildinp; Industries during the 4th Plan period. Such compa
risons arc useful onlv to the extent of being indicators to the 
orders of magnitude.' They should not form the basis of deter
mining anu~l requirements since a variety of factors such as 
produn-mix, export potential. requirements for un-identified 
uses etc .. ha,·e a \'ital bearing on dcn1and patterns. 

1.10. An approximate idea of requircmellls of a scmi
produrt can be had bv taking the ratio of the said product to 
lini~hed steel j'roduction in other cm!nu:ies. ~or ex_ampl~, in 
lJ.I,. the tota prodnrtum of Iron C.astmgs (mclurhng ptpes. 
malkahlc casti11p;s etc.) ra11p;ed from 21.1% to 23.6% of total 
finished steel production durinp; the period 1956 to 1961. As 
compared to this the ratio for India during 1970-71, accordinp; 
to the present sur\'cy works out to 24.3% when all iron castings 
(i11d11dinp; pipes and malleabks) arc considered. However, this 
comparison has to be viewed in the lip;ht of the fact that the 
present sur\'cy excludes classified requirements, whereas the 
lip;mcs for U.K. appears to be indusive thereof. Th11s, if classi
hed requirements were included, the Indian ratio would be 
high;.:r than the one obtaining in U.K. 

1.11. The total industrial production capacity in 1!170-71 
is cxpcued to he double that in 1965-66. It has, therefore, 
hecn sug;gested by some authorities that the requirements of 
srmi-produns would also double themselves approximately, 
This would ha,·c been correct if the rate of increase were nni
fon11ly double in all end-usc cases. Such is, however. not the 
c:~>e. For example, the annual requirements of Cast Iron 
Sleq>ers for Railways remains appmximately the same. Any 
attempt to determine rcquirernents on sttth a ha~is would, 
therefore, be highly erroneous. 

1.12. The method adopted for this study was to obtain 
information with rep;ard to the requirements-both for new 
products as well as for maintenance-from end-users thwugh 
replies to a detailed questionnaire as well as by on-the-spot 
swdies. A list of Firms. Associations and Government Depart
ments who were addressed or contacted is at Appendix A.l.l. 
The collection of such information involved a considerable 
amount of enp;ineering time. In spite of their multifarious 
problems the response of the acldressces to the enquiry was 
\erv encouraging althoup;h some may have felt that such a 
smvey was not likely to benefit them directly. In many cases 
recomse was also taken to chcckinl{ the developed noi·ms of 
actual consumption with the produn designs themselves. 
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1.13. Installed capacities for various semi-products likeh 
to be created by 1%5-66 have been projected on the basis of 
data made available by concerned Authorities. 

While in the case of most semi-products such information 
is rea'dily available, there are a few cases, including gears, forg
ing dies and patterns where this is not so. In such cases instal
led capacity can be accurately ascertained only through a 
detailed and nation-wide census. This has not been possible 
as a part of this Study. In such cases, therefore, reference has 
been made at the appropriate places only to the increa;e in 
demand which would develop during the 4th Plan period and 
the additional installed capacity which would be necessary to 
meet this increase in demand. 

l.J4. The following aspects relating to each of the "Semi
products" survey are discussed in the subsequent chapters of 
this Report: 

(i) Development of consumption norms; 

( i i) 

(iii) 

(iv) 

(v) 

Special considerations for particular end-users; 

Estimated requirements in 1970-71 on the bas:s of 
developed norms and production capacities of end
users indicated by the Planning Commission. 

Installed capacity likely to be generated by 1965-66; 

Installed capacity necessary to be generated by 1970-71; 

(vi) Additional capacity to be created during the Founh 
Plan period. 

l.J5. Existing facilities for the production of ··semi-pro
ducts" are already beset with a variety of difficulties. The 
solution of these difficulties can be delayed only at the peril 
of a further deterioration in the coming years in the availabi
lity of "Semi-products" and investment returns, to say nothing 
of the continuing dependence on imports. These include-

(i) Lack of adequate supplies of essential raw materials, 
particularly foundry grade pig iron; · 

(ii) Lack of adequate supplies of graded scrap: 

(iii) Inadequate capacity for design and manufallure ot 
patterns, dies and moulds; 

(iv) Inadequate attention to the training of large num· 
bers of tcd111i<:al personnel at all lev:ls; and 

(v} Slow growth of manufacture of specialised plant and 
machinery rc<ptired by such facilities. 

4-5 M of I & S/65 
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l.W. Frequently, the non-availability of an Intermediate 
or Secondary Engineering Product results in the end-user having 
to import not only the "Semi-product" itself but the muth 
more expcnsi\·e complete unit of which the "Semi-product" is 
but a single element. Action is, therefore, urgently necessary 
to ensure that the difliculties, some of which arc mcntionccl 
above, arc speedily removed. 



2. OVERALL ASSESSMENTS 

2.1. This Chapter summarises the assessed requirements 
of and the additional production facilities lor Intermediate 
and Secondary Engineering products during the 4th Plan 
period as detailed further in thi• Report. 

The overall position of requirements at the end of the 
Fourth Plan as determined in this study, the likely capacities 
to be developed by the end of the Third Plan period and the 
gaps in installed capacities to he filled during the Fourth l'lan 
are tabulated at Annexure t\.2.1. 

2.2. Iron Castings.-The estimated annual requirements of 
iron castings (excluding cast iron pipes and malleable castings) 
amount to 22.3 lakh tonnes per annum by 1970-71. This 
would require an installed capacity of 28.0 lakh tonncs per 
annum. Installed capacity is expected to reach about 15.0 
lakh tonnes per annum by 19G5-G6 and the gap would have to 
be filled by the creation of an additional installed t·apacity of 
around l!l.O lakh tonnes. 

2.3. Malleable Iron Castings.-The annual requirements in 
1970-71 for malleable iron castings are placed at 1.1 lakh tonnes 
which would necessitate an installed rapacity of 1.4 lakh 
tonnes per annum. Since installed capacity by the end of the 
Third Plan is expected to reach 0.8 lakh tonnes, the gap to be 
filled hv the creation of additional installed capacity during 
the Fourth l'lan would amount to 60,000 tonnes per annum. 

2.4. Steel Castings (including Alloy Steel castings).-By 
1970-71 the requirements of steel castings (including alloy steel 
castings) are expected to reach 4.75 lakh tonnes. This would 
necessitate an installed capacity of approximately ,;.9 lakh 
tonnes per annum. Since the installed capacity by 19G:i-6G is 
expecte.P to reach around 2.0 lakh tonnes per annum, an addi
tional installed capacity of 3.9 lakh tonnes per annum will 
have to be generated during the Fourth Plan period. 

2.5. Non-ferrous Castings.-The estimated annual require· 
ments of non-ferrous castings work out to 54,500 tonnes per 
annum by 1970-71. This would require an installed capacity 
of around 68,000 tonnes per annum. It has not been possible 
to obtain definite data about the installed capacity likely to be 
achieved by 1965-66. Requirements of non-ferrous castings by 
I 965-66 are likely to be around 25,000 tonnes per annum requir
ing an installed capacity of 31,000 tonnes per annum. As a 
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· · ti1c1·ef<li-c a11 ·1dditional caparity of at least :17,000 mtnmtum, · • ' · 1 1· h 
tnnnes per annum would have to be generated dunng t 1c ·omt 
Plan period. 

2.6. Cast Iron Pipes.-The annual requirements in I '1_70· 
71 for cast iron pipes are placed at 9.4 lakh tonncs after maktng 
an allowanrc of 1.4 lakh tonm•s per annum to he ~-cplare:i hy 
Spun Concrete and A:silestos Cement pressure ptpcs, winch 
would necessitate an tnstallcd capauty of 11.3 lakh tont~cs 
per annum. Since installed rapacity by the end of the !lmd 
Plan is expected to reach !l.O lakh tonnes, a!' addtti<mal mstal
kd rapacity amounting to 2.3 lakh. tonnrs wtll have to he gene
rated during the Fourth Plan pcnod. 

2.7. Steel Forgings.-By 1970-71 the requirements of steel 
forgings arc expected to be o~ the orde_r of 3.95 lakh t_onnes per 
annum. This would necessitate an mstalled capanty of ap· 
proximately 4.4 lakh tonnes per annum. By 1%5-GG the instal
led capacity is expected to reach around 1.7 lakh tonnes per 
annum. As such, an additional installed capacity of 2.7 lakh 
tonnes per annum will require to he generated during the 
Fourth Plan period. 

2.8. Steel Pipes and Tubes.-The annual requirements in 
1!!70-71 for steel pipes and tubes arc placed at 14.5 lakh tonnes 
necessitating an installed capacity of 15.0 lakh tonnes per 
annum. Installed capacity by the end of the Third Plan is 
cxperted to reach 4.8 lakh tonncs. The gap would, thcrcfo~c. 
have to be filled by the creation of additional installed capacity 
amounting to 10.2 lakh tonncs during the l•ottrth Plan period. 

2.9. Gears.-The annual requirements in 1970-71 for Gears 
of all types and sizes amount to 13.4 million numbers and 
would !lccessitatc an installed capacity for the production of 
15 null10n numbers per annum. Requirements by I!Jfi'\.fiG arc 
expected to reach GA mil_lion numbers calling for an installed 
rapanty of around 7 mtlbon gears per ~nnum. It has not been 
posstblr to assess the actual capanty ltkcly to be ava1lahlc by 
I 9?5-GG. However, it is evident that additional capacity to 
lmdgc the dt!Tercncc hctwccn 1965-66 and 1970-71 at least will 
have to be 11;enerated. This would call for an increase of 
around R million gears per annum. 

2.10. Fm·ging Dics.-At current costs, the value of annual 
rcquin·mcnts of forging dies hy I !170-71 has been estimated at 
around Rs. 294 lakhs. It has not hcen possible to make an 
an u~atc asse~sment of _the pres~nt i_nstalled capacity for pro
duct ton of dtes. The mcrease 111 dtc forging capacity during 
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the Fourth Plan period itself would require additional dies to 
the extent of Rs. IHH lakhs per annum hy 1970-71. 

2.11. Patterns.-On the basis of wood patterns, the total 
value of patterns required hy 1970-71 will he around Rs. 51 
nores per annum. The increase in production of castings dur
ing the Fourth Plan itself would necessitate an additional pro
duction capacity of Rs. 24 crorcs worth of patterns. 

2.12. Rolling Contact Bearing.-The total rc<\uirements of 
all types and sizes of rolling contact bearings (inc uding thrust 
hearings) by 1970-71 have been placed at 37.4 million numbers 
per annum. This would mean an installed rapacity of around 
40 million hearings per annum. Production by I!J6;i-fi6 is 
expected to reach 15 million bearings per annum. During the 
Fourth !'Ian period, therefore, it will he necessary to create an 
additional installed capacity of around 25 million bearings 
per annum. 



3. IRON CASTINGS 

:1.1. With the exception of n~allcahlc . iron castings a~td 
<ast iron pipes. all other types of tron cas.ttng~. have been .m· 
rludcrl in this grouping. The term "c::ast trc~n covers a wtde 
r·uwc if iron-rarhon-siliron alloys wtth nunor amounls of 
n;a,~gancsc, sulphur, phosphorus ;tnd occasionally alloying ck· 
ment". T\lannfartnring terms surh as "grey", ."white" or "~not
tied" iron refer to the relative amount of free or cmnhmed 
carbon. 

Grt•v ctst non offers outstanding casling dtarartcrislirs. 
low cost: good wear resistance, and machinability. 

Chilled iron castings with specified depths of white imn, 
heat treated are favoured for high wear resistant properties, 
such as for rolls. 

Sjlh~r"icl:tl graphite iron. otherwise also known as Dunilc 
or Nodular Iron is somewhat analogous to ntalleablc iron in 
its me<hanical properties. Although first introduced in this 
country on·r I!J yeats ago. murh headway has not hccn made 
in its usc essentially because heavy machine building has not 
yet dndopcd. With increase in the requirements of very large 
size quality castin)!s there is hound to be greater emphasis on 
the usc o[ spheroidal graphite iron. 

Allov cast iron is used to describe those cast irons to which 
dcmc11ts' surh as nickel, chromium, tnolyhednum, vanadiunt 
etc. arc added in quantities suffici<·nt to alter the structure or 
properties of the iron and make the beneficial effects of these 
tonstitucnts increasingly felt. Alloy cast irons are generally 
used for specirtc purposes such as for acid or alkali corrosion 
resistance mmponcnts, cylinder liners, dies etc. 

:1.2. In assessing the requirements of iron castings they 
ha\'c been sub-divided into light, medium and heavy castings. 
It was considered desirable to do so as this would assist in 
determining the types of foundries required and the product 
mix whirh would be most economical. 

Tl~e division into these three types of fastings has been 
detcrnuncd, apart from the lintshed weight of castin"S, also bv 
the complexity of individual designs which call for" relative!~ 
greater quantities of molten metal to be poured and the handl
ing facilities which such quantities involve in a foundry. 
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Thus, light castings include such castings which could he 
handler! hy a foundry without the need for any mechanised 
material handling facilities. Medium castings mdude those 
Cft.~t·s for which a certain amount of mechanisation, such as 
mono-rail gantries, would be necessary and heavy casting.s 
indude suth cases where overhead crane facilities, mcdtanisa
tion of pouring fadlities etc., arc essential. 

3.3. The norms of wnsumption for various end-uses as 
ass<·sscd hy this study may. he seen in the Table at Anncxmc 
A.:U. The unit of end-usc is either the present day acccrtcd 
unit capacity, such as I million tonnes per annum of stce , or 
the unit of end-product itself, such as one commercial vehicle 
or railway wagon etc. As explained earlier in this Report, 
these norms may need modifications should the unit capacity 
of the end-user alter or. should there be any change in design 
or methods of manufarturc of the end-product. Sin"c such 
variations generally m:cur only over relatively longer periods 
of time, the norms may continue to he used for a realistic 
assessment of specific requirements at least during the period 
now under consideration. 

The norms developed are indi<ativc both of requirements 
for new builds as well as for maintenance purposes. 

3. 4. The rcqu ircmcn ts of iron castings by 1970-71 may he 
seen in the Table at Annexure A.3.2. These total up to ~2.3 
lakh tonnes per annum including requirements for n<·w manu
fanurc as well as maintenance purposes. 

3.5. The Railways are the largest single' user of iron cast
in~s in the.· country and according to pr('scnt indications would 
i·ontinue to orrupy this position for a considerable time to 
come. rrhc norOIS of ('011SU111ption for various Railway require
ments have hcen derived as the averages of the various designs 
of similar end-produrts on the basis of anticipated propor
tions of production. For example, the norm of requirem<'nls 
for steam locomotives has hcen assessed hy computing tfw 
average from amongst those designs of steam locomotives likdy 
to be in production in 1970-71 and with due regard to the 
proportion of each in the total production. Unless there is a 
very major change in the anticipated production partcrn or 
designs, the norm is not likely to be afrected significantly. 

The requirements for railway trark have been assessed on 
the assumption 'that by and large the vast majority of the 
requirements would he met with by current designs of cast- iron 
sleepers. Should, however, ·there be ·a shift in· emplusis to the 
use of other materials for railway sleepers, the total re<luire-
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ments would be correspondingly affected. The norm of con
sumption would, however, remain the sante since this is 
derived on a "per kilometer" basis. Similarly, should there be 
a shift towards the use of synthetics for brake blocks then the 
total requirements of iron castings for this purpose would also 
be modified although the norm per unit vehicle would remain 
the same for those cases where cast iron brake blocks would 
umtinue to be used. 

3.G. With the increase in production of engines, pumps, 
compressors etc, there will be a substantial increa•e in the 
requirements of heavy duty castings which require specialised 
techniques of manufacture. 

3.7. The requirements for the various types of machine 
tools and industrial machines will also build-up very substan· 
tially during the Fourth Plan period. A significant increase 
will be with regard to the heavier castings which would be 
required in considerable numbers for the types of machine 
tools and machines hitherto not manufactured in the country. 

3.8. The requirements indicated under maintenance accoum 
relate to the requirements of castings as such by the end-user 
industries. They do not include castings which form a part of 
equipment obtained as a whole in replacement. It has to he 
recognised that maintenance requirements may alter from time 
to time to a somewhat larger extent depending upon experience 
and practices, except in such cases as ingot moulds, rolls etc., 
which on the basis of long experience elsewhere le11d them
selves to more accurate assessments. 

3.9. With the establishment of modern foundries in the 
country adopting latest techniques and metallurgical controls 
there 1s every reason to hope that a substantial quantity of 
iron castings could be exported, particularly to neighbouring 
countries. An allowance of: near1y I ,45,000 tonnes has been 
made for this purpose. 

3.1 0. In order to provide for build-up of stocks from year 
to year, an allowance of 5% of the increase in production in 
the year of production has been made. 

3.11. It has been possible to determine the sub-division 
between light, medium and heavy castings for about 73% of 
the total requirements of iron castings. From amongst these, 
the proporti~n is approxim~tely II% light castings, 39% 
mediUm castmgs and approximately 50% of heavy castings. 
This could serve as an mdicator towards the type of product 
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mix and the direction in which foundry capacity may he built 
up in the future. 

3.12. Under normal working conditions and having regard 
to the various types and sizes of iron foundries, an average 
overall productivity of around 80% may be assumed. In other 
words, the installed capacity necessary for an assured produc
tion of 22.3 lakh tonnes in 1970-71 would have to be around 28 
lakh tonnes per annum. 

3.13. According to data available, the installed capacity for 
the production of iron castings excluding malleables and cast 
iron pipes likely to build up by 1965-66 may be placed at 
around J.lj.O lakh tonncs per annum. 

It will, therefore.' be necessary to generate an additional 
capacity of 28-15 = 13 lakh tonnes per annum during the 
Fourth Plan period. 

3.14. Brief reference has been made earlier to some of 
the main users of castings whose demands will build up sub
stantially and whose particular types of castings involve special 
manufacturing techmques and material compositions. As the 
requirements of such specialised types of castings grows, the 
case becomes stronger for "user-oriented" production facilities. 
Thus, for example, it would be desirable to have separate 
foundries specialising in the production of iron rolls, automo-
tive type castings etc. · 



4. 1\1.\LLEABLE IRON CASTINGS 

4.1. l\lalleahle cast iron is obtained by the heat treatment 
uf white cast iron which converts substantially the combined 
rarbon into nodular graphite. ln general, the mechanical 
properties of mallcahle iron are such that they Gil the gap 
hetWl't'll tJTCY iron and cast steel. c> • 

Irs abilitY to resist shork combined with the facility with 
whi<·h the nielt may be cast into intricate forms with very 
smooth surfaces and the ease with which it can he machined, 
make for its uni\'crsal application in automotive construction 
and in man~· other mass production uses including pipe fittings. 

4.2. The manufacture of malleable iron castings demands 
accurate control of molten metal composition and subsequent 
heat treatment. Chiefly due to these problems of production 
tcrhniqucs, the usc of malleable castings in this country has 
not kept pace with actual design requirements. ln quite a 
number of cases. parts and romponents originally designed to 
be manufactured from malleable castings, are even now heing 
manufactured as steel castings. However, in assessing the 
rcquircmcllls during the Fourth Plan period, the a'51111lption has 
been made that necessary malleable casting production facili
ties would he available for all ca!'oe> where design requirements 
so dictate. 

4.3. As in the case of iron castings, the requirements have 
heen sub-divided into light, medium and heavy castings. The 
sub-divisions have been determined on the same basi-s as for 
iron castings. 

4.4. The norms of consumption for various end-uses as 
assessed by this study may be seen in the Table at Annexure 
A.4.1. These norms are indicative both of requirements f,,r 
new builds as well as for maintenance purposes. 

4.5. The requirements of malleable iron castings by 1970-71 
may be seen in the Table at Annexure A.4.2. These total up 
to 1.1 lakh tonnes rer annum including requirement.s for new 
manufacture as wei as for maintenance. 

4.6 The two major applications of malleable iron castin~s 
in the country would be for automotive uses and for pipe fit
tings. 
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In so far as automotive castings are concerned, shortage of 
production capacity has, in the past, resulted in the usc of steel 
castings. This position needs to he remedied as early as possi
hle so as to substantially reduce material costs of the end-me 
product. 

Mallcahle iron pipe fittings, to the extent that the;c have 
to be used within sin· limitations, generally account lor around 
5% of the total weight of pipes and tubes of such sizes for 
which malleable fittings can he adopted. 

4.7. No· allowance has been made for export of malleable 
iron t"astings as the techniques of production are relatively 
more difficult and the production of quality castings acceptable 
in export markets may await the development of this industry. 

4.H. It has been possible to assess the Sub.division between 
light, medium and heavy malleable iron c;tstings for arc·und 
!JR% of the tot;~l requirements. From amongst thcs~. light 
c;~stings would account for approximately 21%. meclium cast
ings for around !i!l% and heavy castings for around 20'1o· 

4.!!. In order to provide for build-up of stO< ks from year 
to year an allowance of r,c;~~ of the increase in production in 
the year of produrtion has been made. 

4.10. As iu the case of iron castings. the average produrti
vitv has been placed at around 80%. · In other words, the in
stalled capacity necessary for an assured production of 1.1 lakh 
tonnes per annum in 1!!70-71 would have to he around 1.4 
lakh tonnes per annum: · 

4.11. Ry I!JG!i-66 the installed capacity for produrtion of 
malleable iron castin!(s is cxpcrtcd to reach 0.8 lakh tonnes per 
annum. It would, thcrdorc, be necessary to generate an addi
tional capacity of 1.4 Iakh tonnes-O.A lakh t.onncs = 0.6 lakh 
tonncs per annum durmg the Fourth Plan periOd. 



5. STEEL CASTINGS 

5.1. All types of steel ca.•tings have been induded under 
this group. It is estimated that approximately 20')~ to 25% 
of the entire rcquitements of steel castings will be alloy steel 
castings. 

5.2. As explained in the case of iron castings, the re'juire
ments of steel castings have also been sub-divided into ight, 
medium and heavy castings. This should assist in determining 
the types of foundries required and the product-mix which 
would be most econom i<:al. 

5.3. The norms of ronsumption for various end-uset s are 
detailed in the Table at Annexure A.5.1. 

Requirements of steel castings estimated on the basis of 
the derived norms of consumption and estimates of production 
capacities at the end of the Fourth Five-Year Plan may be 
seen in the Table at Annexure A.5.2. These total up to 4.1:; 
lakh tonnes per annum. 

5.4. Steel castings arc required in the main for Steel Plant 
maintenance, metallurgical equipment manufacture, steel rolls, 
manufacture of heavy electrical equipment and other machi
nery, railways and automotive type uses. 

While a considerable amount of planning has already 
gone into generating necessary capacity to meet the require
ments of the metallurgical industries, the position with regard 
to the Railways' requirements lags behind. As a result of 
the shortage of facilities for production of intricate and rela
tively large (in size and not in weight) steel castings, the Rail
ways have had to adopt alternative designs of fabricated com
ponents and sub-assemblies. An outstanding example of this 
is the fabricated bogie instead of cast steel bogie for the new 
wagons. The adoption of such an expedient results in consi
derable increase in maintenance costs apart from redm:tion in 
the pay load of the vehicle. Since the adoption of a particular 
design bv the designer is largely conditioned by the produc
tion facilities available, the establishment of proper manufac
turing facilities must necessarily precede the adoptton of specific 
designs. If all bogie wagons were to be fitted with cast steel 
bogies, the requirements of steel castings for wagon production 
in 1970-71 would be around 1.10,000 tonnes. Since, however 
the production of a cast steel bogie calls for very special 
manufacturing techniques it may not be possible to generate 
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the necessary capacity for meeting such a large demand hy 
the end of the Fourth !'Ian period. It should. however, be 
possible for around !iO% of sU<:h new wagons to be fitted with 
rast steel bogies b)' 1970-71. The requirements of steel casting' 
for wagon production havr~. therefore, been correspondingly 
reducnl. 

It is estimated that the steel industry will require in the 
neighbourhood of 2.0 lakh tonnes of steel castings per annum 
for new ronstruction and for Inaintcnanrc. 

!i.5. The automotive industry uses wnsiderable quantities 
of steel castings in place of malleable castings. It is assumed 
that adequate malleable castings facilities will have been 
generated by 1970-7'. and as such the requirement of steel cast
mgs has been proportionately reduced. 

5.6. The main inncase in demand for steel castings during 
the Fourth Plan period will relate to Steel Plant maintenance, 
manufacture of metallurgical equipment, manufacture of heavy 
electrical and other machinery requiring relatively heavy cast
ings, steel rolls and special castings for the Railways. Most of 
these requirements would be covered either by captive facili
ties or special user-oriented plants. 

5.7. Although an export market could be developed for 
steel castings, the already wide gap between produc:tion and 
domestic requirements suggests that the necessary efforts for 
export may not yet be possible. 1\o provision has, therefore. 
been made on this account. 

5.8 .. In order to rrovide for stock build up from year to 
year, an allowance o .'>% of the increase in production over 
the preceding year has been made. 

5.9. It has heen possible to determine the sub-division bd
ween light, medium and heavy castings for about 87% of the 
total requirement of steel castings. From amongst these the 
proportion is approximately 9% light castings, 42% medinm 
castin~s and approximately 497,, of the heavy ca;tin~s '"' 
wei~ht. This could serve as an indicator towards the tvpe of 
product-mix and the direction in which foundry capacitv may 
be huilt up in the near future. 

5.10. Under normal workin~ conditions and havin~ rc~ard 
to the problems of balancin~ orders. an average overall pro
ductivity of around SO% may be taken for steel castings. In 

. other words, the installed capacity necessary for an assured 
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production of 4.75 lakh tonnes per annum in 1970·71 would 
have to be of the order of 5.9 lakh tonnes. 

5.11. The present production of steel castings amounts to 
about 5!1.000 tonnesfannum. According to data available the 
installed capacit} likely to be built up by 1965·66 can be 
placed at 2 lakh tonncs per annum. It will, therefore, be 
necessary to generate an additional capacity of 5.9-2.0 = 3.9 
lakh tonnes per annum during the Fourth Plan period. 



6. NON-FERROUS CASTINGS 

6.1. Under this group all types of non-ferrous castings 
11i::.J Aluininiutn, Brass, Bronze, Gun n1etal etc., have been 
taken together. They also include <lie-cast, pressure die-cast 
ancl sand moulded castings. · 

6.2. Due to the very wide variety of metals and methods 
of manufacture involved, it has not been possible to ;.ccuratcly 
assess the requirements under each specific classification. How
ever, from the data collected it has been possible to broadly 
assess the requirements in the groupings of castings on the 
basis of parent metal. These include, aluminium and alumi
nium alloy, copper alloy and zinc alloy castings. Of the total 
requirements of non-ferrous castings it is estimated that nearly 
22% would be aluminium and aluminium alloy castings, 70% 
copper alloy castings and 8% zinc alloy castings by weight. 

6.3. The norms of consumption for various end-uses are 
detailed in Annexure A.6.1 and have heen derived, as for 
other semi-products, on the basis of data received from attual 
users. 

The norms developed are indicative both of the rcquir~
ments of new manufacture or construction, as well as for main
tenance purposes. 

6.4. Requirements of non-ferrous castings have been esti· 
mated on the basis of derived norms of consumption and csti· 
mates of capacities at the end of Fourth Five-Year Plan ancl 
are detailed in the Table at Annexure A.6.2. These add up 
to .'\4,500 tonnes per annum and include requirements for new 
manufanurc as well as for maintenance purposes. 

Due to paucity of raw materials no allowance has been 
made for exports. 

6.5. In order to provide stock build up from year to year 
an allowance of 5% in the increase of production over the pie
ceding year has been made. 

6.6. Under normal working conditions, an average pro
ductive capacity of around 80% may be ta~en for non-ferrom 
castings. In other words the mstalled capaCity to be generated 
for an assured production of 54,500 tonnes per annum in 1970-
71 would have to be of the order of 68,000 tonnes per annum. 
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6.7. No accurate data is available of the present installed 
rapacity or of the capacity likely to develop by the end <'f the 
Third Plan period. This is particularly so as most non-ferrous 
foundries at present arc ca'['tive units catering to specific end
use requirements. Even i the assumption is made that the 
requirements at the end of the Third !'Ian period will be fully 
met by indigenous production, an additional installed capacity 
of 37,000 tonnes per annum will have to be generated to meet 
the needs. during the Fourth Plan leriod. In actual fact, 
however, the increase in capacity shal have to be higher than 
this figure. 



7. CAST IRON PIPES 

7.1. Cast Iron pipes have been treated separately from 
other types of iron castings as the facilities for manufacturing 
Spun Iron pipes which form the major portion of the total 
demand ,;f C.I. pipes cannot be employed for the production of 
other I) pes of castings. While the melting facilities in these 
units are no doubt similar to those available in other found· 
ries, the special nature of the casting equipment precludes 
these units from being used as 'Jobbing Foundries'. Nor is it 
rational to treat C.I. pipes under Pipes as the latter are gene· 
rally made from processed metal and are not cast. 

7.2. The requirements of Cast Iron pipes in 1970-71 have 
been assessed on the basis of norms computed from past expe
rience and data collected from actual users. Th'ese norms have 
been applied to anticipated levels of expenditure in 1970-71. 
The total requirements of Cast Iron pipes have also been sub
divided on the basis of experience gathered from p10jects 
already constructed or under implementation. 

The largest single use of C.I. pipes and Specials is in pub
lic water supply and sanitation. The requirements under thi; 
head have been estimated on the basis of norms established by 
the Committee on Plan Projects of the Planning Commission. 

7.3. The estimated requirements of C.l. pipes in 1970-71, 
which may be seen in the Table at Annexure A.7.1 are plac~d 
at 9.4 lakh tonnes. Of this quantity, 4.4 lakh tonnes are esti
mated to be the requirements in the size group greater than 
300 mm dia .. 2.2 lakh tonnes in the size group 150 mm to 300 mm 
dia. (both sizes included) and 2.80 lakh tonnes in the size group 
under 150 mm dia. 

Spun Iron pipes have a ready market in the Middle East
ern and Far Eastern countries and in consideration of this, a 
provision of 3 lakh tonnes has been included in the total esti
mated requirements for 1970-71 to account for exports and 
stocks. The domestic requirements are placed at 6.1 lakh 
tonncs. 

7 .4. It is desirable from the point of view of conservation 
of grey iron as well as of affecting economies in expenditure, 
consistent with technical feasibility, that greater use be made 
of spun concrete and asbestos cement pipes for purposes where 
these can readily replace spun iron pipes. In this connection 
the Report on National Water Supply and Sanitation Schemes 
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by the Committee on Plan Projects (Building Projc<:U Team) 
has commented as follows:-

"Side by side with the need for stepping up production of 
material required for water and sewerage w~>rks, there 
is cunsiderahle scope for ~ffectmg economy tn th~ cost 
of the schemes by sclectong the type of matcroal to 
suit the purpose. The Panel observed that even in 
simple types of rural water supply schemes, 'B' class 
cast iron pipes arc being used where spun con<:rcte or 
asht·stos rement pressure pipes would have been a 
cheaper alternatove, and would have also released 
critical cast iron pipes for better use elsewhere. The 
hydraulic pressures in rural distribution systems are 
not high and should, therefore, permit the use of 
pipes of cheaper material on a larger srale. The Panel 
tonsidQrs that this aspect of the problem deserves 
special attention of the Public Health Engineers in 
charge of rural programmes. 

Even in regard to urban water supply systems, mmt often, 
' cast iron pipes of Class 'B', which is the lowe.>t class 

manufactured at present, arc used even where the 
hydraulic pressures in the distribution system are low. 
A lower class of pipe suitable for such a purpose 
•hould he manufactured. In the meantime, economy 
is possible by the judicious use of spun concrete pipes 
wherever possible, releasing cast iron pipes for more 
profitable use elsewhere." 

While it is difficult to assess the exact extent of smh 
substitution of cast iron pipes, consideration has been given 
to this factor in estimatinf?" the requirements of cast iron pipes 
in 1970·71 and a substitution of approximately 1.4 lakh tonnes 
per annum of cast iron pipes by spun conrrete and asbestos 
cement pressure pipes has been taken into account. This 
quantity has, therefore, been deducted from the total require· 
mcnts of C.l. pipes, which would otherwise have amounted to 
!1.4 + 1.4 = IO.H Iakh tonnes per annum by 1970-71. 

7.5. While Spun Iron pipe manufacturing facilities can be 
expected to operate at an average of about 85% of their instal· 
led capacity, vertical and horizontal C.I. pife manufacturing 
units would generally operate at a lower !eve , On an average, 
therefore, production capacity for the Spun Iron and Cast 
Iron pipe industry has been placed at 83% of the installed 
rapacity. 

Therefore, the total installed capacity necessary by the 
cnd of the Fourth Plan period would have to be 11.3 lakh 
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tonnes in order to ensure a produ<:Lion of !l.4 lakh tonnes per 
annunt. 

7.fi. As against an estimated demand of 8 lakh tonncs per 
am'lum by the end of the Third Plan period, the present in· 
stalled rapacity for Spun Iron pipes is 2.67 lakh wnncs per 
annum. Arcording to information available, it is estimated 
that the installed capacity is likely to build up to arounrl !J 
lakh tonuesjannum by 1%5-li(i for all types of C.l. pipes 
inclusive of the capacity in the small scale sector. 

Thus, an additional installed eapadty of 2.3 lakh tonues 
per annum would have to be generated during the Fourth Plan 
period. 

7.7. There is a wnsistently growing preferential demand 
for Spun Iron pipes on account of their toughne.s, tensile 
strength and comparative lightness leading to economics in 
ronsurnption of metal and higher operational efficiency. '<\'here 
horiwntal and vertical Cast Iron pipes have hithert.o been 
used for water supply and sanitation, this has hcen mainly 
on account of the non-availability of Spun Iron pipes. The 
accent in future development of the industry should, thl·rdore, 
be on the generation of capacity for the manufacture of Spun 
Iron pipes in preference to Cast Iron pipes whose existing pro· 
duction capac1ty would then be quite adequate for meeting 
the demands for drain pipes et<:. 



8. STEEL FORGINGS 

8.1. This group covers all types of steel forgings including 
free forgings, open die stampmgs and closed doe stampmgs 
using both carbon and alloy steels. 

The process of forO'ing covers a variety of applications. 
These include not only ~omponents of parts of machinery and 
equipment but also final_ products themselves. The latter Ill· 

elude items such as Raolway axles, agncultural omplcmcnts, 
hand tools etc. Items of such nature have not been included 
in the study. Similarly, where forging is an. essential element 
in the overall production processes of any Item, such as the 
forging of balls and rollers in rolling contact bearing manu· 
facture, these also have been excluded from the study. 

8.2. The requirements of steel forgings have been sub
divided into light, medium and heavy forging group•. It is 
considered that this assessment would assist in determining 
the types of forging capacities to be developed and the pro· 
duct-mix which would be the most economical. 

8.3. The norms of consumption of forgings for various 
end-uses derived from data collected may be seen in the Table 
at Annexure A.8.1. The norms are indicated either on the 
basis of unit end-product or the unit of end-use generally 
adopted at present. Owing to changes in design or methods 
of manufacture in the future the norms may have to undergo 
marginal modifications. 

8.4. Based on the capacity targets indicated by tile Plan
ning Commission, the requirements of steel forgings as detail
ed in the Table at Annexure A.8.2 amount to 3.95 lakh 
tonnes per annum by _1970-71. These requirements include 
the requorements on mamtenance account but do not include 
forgings obtained in replacement as a part of equipment. 

. 8.5. Due to. the al~eady very wide gap between prc.duc
toon and domestiC reqmrements no allowance has been made 
for export although it should not be diHicult to develop a 
sizeable export market with quality products. 

In order to provide for s~ock build up from year to year 
an allowance of 5% of the mcrease in production over the 
preceding year has been made. 

8.6. The "':ajor _consumers of steel forgings during the 
Fourth Plan penod Will be metallurgical and mining equipment 
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manufacture, steel plant n1aintenance, grinding rnedia, auto
motive and all<ed, industries,. railways, heavy electrical and 
other machinery manufacture, pipe moulds and forged rolls. 

Special mention may be made of pipe moulds and forged 
rolls for which no production facilities exist in the country. 

8.7. Under normal working conditions an average pro
ductivity of around 90% has been assumed for steel forging 
production. In other words, the installed capacity necessary 
for an assured production of 3.95 lakh tonnes per annum in 
1970-71 would have. to be of the order of 4.4 lakh tonnes per 
annum. 

8.8. From data available it has been assessed that the pro
duct-mix of forgings would be of the order of 25% light, 34% 
medium, 41% heavy forgings. Furthermore, the total quantum 
of forgings would include approximately 65% as die stampings. 

8.9. The demand patterns indicate that large concentra
tions of requirements relate to specific end-uses. For example, 
the requirements of the steel industry alone would be in 
the neighbourhood of 80,000 tonnes per annum. The require
ments for the manufacture and maintenance of heavy electri
cal equipment will build up to around 11,000 tonnes by 1970-
71. Similarly, the requirements of the automotive and allied 
uses will build up to around 86,000 tonnes per annum during 
the same period. These factors are indicative of the desirabi
lity towards an endeavour to orientate new production facili
ties towards specialised types of manufacture suited to specific 
end-use requirements. 



9. STEEL PIPES Al\:0 TUBES 

9.1. Steel pipes and tubes come in a wi?~ variety of sizes. 
wall thicknesses. kind of steel used. type of JOmts, manufactur· 
ing process and end-use. 

Steel pipes and tubes are required for th~ manufacture of 
equipment. construction of p_lants and for m_amtenance. Norms 
of requirements on the basts of data obtamed and the p.tst 
experience of various end-users have been d_eveloperl. !he 
tota~ requirements for manufart_ure, constructiOn and mamte· 
nance for ,·arious industries are listed 111 the Table at Annexure 
A.9.1. . 

9.2. The estimated requirements for steel tubes during 
1970-71 is placed at 14.5 lakh tonnes. The size-wise grouping 
would be as follows: 

Below 75 mm dia .. 

75 mm to 170 rnm dia. 

170 mm to 300 mm dia. 

Abo,·e 300 mm dia. 

TOTAL. 

6.51akh tonncs (45°/..) 

3.61akh tonncs (25%) 

1.5 lakh tonncs (10%) 

2. 9 lakh tonncs (20%) 

14.5 lakh tonncs 

9.3. The present installed capa~ity for steel tubes of all 
sizes including that of Rourkcla amounts to around 3.6 lakh 
tonnes. It has been estimated that by 1965-66 capacity will 
build up to around 4.8 lakh tonnes per annum. 

9.4. For an assured production of 14.5 lakh tonnes in 1970· 
71 it will be necessary to develop a total installed capacity of 
around 15.0 lakh tonnes per annum. In other words, an addi
tional 15.0-4.8 = 10.2 lakh tonnes per annum capacity would 
have to be generated during the Fourth Plan period. 

9.5. A substantial portion of the expansion during the 
Fourth Plan peri'?d would have to be in the large sized tubes 
so that the reqmrements for water mains, oil pipelines etc., 
can be adequately met. So far, such tubes have. been included 
only in the programme of Hindustan Steel Ltd., at Rourkda. 

9.6. Having regard to the technical requirements of various 
end-use applications for steel pipes it is reckoned that, by 
weight, approximately 20-25% of the requirements would be 
seamless tubes and the balance welded by different processes. 



10. GEARS 

10.1. This study covers the following types of metallic 
gears: Spur, Bevel, Helical, Worm and Worm Wheel gears. It 
excludes unmachined gears such as those installed in portable 
cane crushing units, rack and pinion arrangement for doors. 
etc. Miniature gears such as are used in watches and instru
ments have also been excluded as the facilities for their manu
facture are of a specific nature and cannot normally be employed 
for the production of gears for other uses. 

10.2. Gear blanks are usually formed by casting or fmging 
and then machined. They may also be machined from plates 
and bars. In the more industrially advanced countries much 
headway has been made towards adoption of gears made of 
synthetic materials. Their use in this country is still extremely 
limited and it will be some time before they are adopted on a 
large scale. 

10.3. The sizes in which gears are required by different 
industries are numerous. However, in assessing the total 
requirements for gears, they have been divided into three 
sizes t~iz, up to 150 mm, l:iO mm to 4:i0 mm and over 4:i0 mm. 
This size grouping has been made keeping in view the manu
facturing facilities that would be required. 

10.4. The norms of consumption for various end-users 
are detailed in the Table at Annexure A.IO.I. These arc 
average requirements relatin~ to different designs of similar 
end-products. Marginal vanations in specif1c instances are, 
therefore, likely. 

10.5. Requirements of gears of all types have heen esti
mated on the basis of derived norms of consumption and esti
mates of capacities at the end of the Fourth Plan and have 
been detailed in the Table at Annexure A. I 0.2. These add 
up to 13.4 million numbers per annum and include require
ments for new manufacture as well as for maintenance. 

These requirements have been grouped into the >i>.es noted 
in para I 0.3 above. Where possible they have been further 
sub-divided into types, t~iz., spur, level, etc. 

10.6. Of the total requirement of 13.4 million -numbers of 
gears it was possible to ascertain the size groupings for 72% 
of the total. Of this approximately 85% will be up to 1!)0 mm 
size, 14.9% from 1!>0 mm to 450 mm and 0.1% over 450 mm. 

67 



6B 

· I b kd . GQ ""' f By grouping accordmg to types, Lie rca; own IS . u.~ '"· or 
spur gears, I :1.4% for llevcl Gears, 17 .4'/o for Hcl1.:al C. cars 
<md the remainder \Vorm and Wheel arrangements. 

10.7. Two major ronsumcrs of gears are the automobile 
and the machine tool industries. It is estimated that the ap· 
proximate mst of gears expressed as a percentage of total ex
works cost is 2.7% for passenger cars, 2.5% for scooters and 
nwtor-cydes and :1.:1% for commercial vehicles. 

The requiremems of gears for machine tools vary widely 
depending upon the type of machine tool._ Thus, a bench grin
der rcq111res no gears at all wherea$ 111 _the case of other 
mathine tools, the cost of gears could be fan·ly !ugh compared 
to the total machine cost. For instance, the mst of gears as a 
perccmage of ex-works cost of a machine tool is about 14% for 
a precision lathe, 5% for a boring machine and 20% for a 
geared pillar drilling machine. 

10.8. At present, automobile manufacturers are meeting 
most of their requirements of gears from captive manufactur
ing facilities. Also, most of the machine tool manufacturers 
either produce their own gears or have plans for establishing 
such facilities. 

Since a preponderance of the gear manufacturing facili
ties in the country today are captive, the established capacity 
could not be determined. 

On the basis of developed norms, however, it ha~ been 
ascertained that the increase m demand during the Fourth Plan 
period would be approximately 7 million numbers per annum. 
D~ring the Fourth Plan period, therefore, additional capacity 
~·II have to be developed to cater not only for this increase 
m demand, but also for the shortfall in production capacity to
wards the end of the Third Plan period. 



II. FORGING DIES 

11.1. Dies, induding press tools, in general cover tools 
usc~ in the cold or hot forming of metal through pla•tic flow. 
1 h1s Report, however, only covers d1es used for hot working 
and which arc generally termed as forging dies. 

Although hot forging is also applied to non·ferrous metals, 
the requirements of such components being small, the require
ments assessed in this study relate esse:1tially to such dies as 
would he required for steel forging operations. 

11.2. Reference to a die in this study covers the complete 
die set comprising of the male and female parts and guide, 
wherever these are required. 

Forging dies are made either from alloy steels or plain 
carbon steels. The heat treatment of such dies may he either 
by air hardening or oil hardening although for larger dies air 
hardening steels still find favour. The most popular materials 
used at present for die steels in the country are I% nickel 
alloy steels and plain carbon steels with carbon ranging from 
0.55% to 0.65'Jo. 

11.3. Unlike other intermediate and secondary engineer
ing products it has not been possible to make a direct assess
ment of requirements of forging dies either on the basis of 
numbers or weight. The range and variety of dies with rc·gard 
to materials, method of manufacture, method of heat treat
ment, complexity of design and dimensions presents extreme 
difficulties in assessing the exact requirements undt•r each 
specific category. Then again, user preferem:es for one or the 
other die materials or for one of the many methods of die 
manufacture would lead to erroneous impressions if exact 
ligures o( category-wise requirements were to be attempted. 

The procedure adopted for estimating the requirements 
of dies has, therefore, been an indirect one. While investigat
ing the requirements of steel forg(n~s . accurate assessments 
were made of the proportion by we•ght, of die forgings and 
free forgings. Detailed analysis was also made of the average 
life .of various types of dies from data obtained from actual 
users, as also the costs thereof. From these it has been possible 
to assess t~e value of dies required .for various types of die 
forgings per tonne of such forgings. Such developed norms 
have formed the basis of estimating, by value, .the total require· 
ments of all types and categories of forging dies for meeting 
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the requirements of die forgings du_ring the 1:ounh l'la_n pe.riod. 
Die forging requirements have, as md~cated 11~ an earh~r Chap· 
ter been sub-divided under the groupmgs of ltght, medmm and 
he;vy forgings. A large numbe! of representative dies_ emplov· 
cd for each group of dte forg1_ngs were taken covenng both 
alloy and carbon steels and thetr overall hfe determmed from 
experience of the actual users. In assessing the life of such 
dies due consideration was also given to the extent to which 
··re-sinking" of such dies is possible within their useful life. 
The Table at Annexure A.ll.l. indicates the average total life 
of dies for the various groups of die forgings separately for 
simple and intricate ltesig·ns. 

With the average total life of respective dies and the ave
rage weight [or each group of forgings so assessed it was possi
ble to determine the total tonnage of forgings which could be 
expected from one die set. Details thereof may be seen in the 
Table at Annexure A,ll.l. 

Thereafter, the cost of an average die for each group of 
forgings was determined as an average of die costs obtaining 
in the (()Untry at present-ascertained from actual users-with 
the help of which it has been possible to convert the life of 
each die into the cost of dies per tonne of die forgings of a 
particular group. From this it has been possible to assess the 
total cost of dies required per annum for the production of 
die forgings required in the Fourth Plan period. Details of 
this assessment may be seen in the Table at Annexure A.ll.2 . 

. 11.4. !t will be observed that the total cost of forging dies 
dunng l!JJ0-71 would amount to approximately Rs. 294 lakhs. 

The increase in production of die forgings from 1965-66 
to 1970-71 will be of the order of 1.70 lakh tonnes per annum. 

This increase in itself will involve the provision of forg
ing dies valued at approximately Rs. 188 lakhs. 

11.5. It has not been possible to make an accurate assess
ment of th7 ~ctual die manufacturing capacity in the country 
as most of It 1s captive and IS co-related to the requirements of 
individual production facilities. 

It c:m ot~ly be stated that as a mmunum additional die 
makmg capactty for the production of Rs. 188 Iakhs worth of 
dies per am! urn-being the value of dies relating to the increase 
111 dte forgmg production-would have to be established dur
ing the Fourth l'lan period. 



12. PATTERNS 

12.1. A pattern is one of the principal tools used in the 
production of castings. Reference to patterns in this Report 
mcludes core boxes used in conjunction with patterns. At 
times, the importance of pattern-making to the efficiency of a 
foundry is not fully recognised. A well designed and made 
pattern can bring about considerable improvements in the 
productivity of a foundry to say nothing of the imprmement 
in the quality and finish of the castings themselves. Consider
able amount of research is being conducted in other indus
trially advanced countries on the design and manufacture of 
patterns. 

While at one time the most universally used raw material 
for the manufacture of patterns was good seasoned wood, today 
patterns are made from a variety of other materials induding 
metal lii1ed wood, metal, synthetic materials and resins etc. 
This Report, however, discusses the requirements of patLerns 
on the basis that all patterns being used are of seasoned wood. 

12.2. There are numerous factors which dictate the prefer
ence for particular raw materials to be used in the manufac
ture of patterns and which affect the cost and life of such pat
terns. The inter-relation of these factors and the individual 
preferences of users precludes the possibility of the formula
tion of any thumb rule for the determination of co't and life 
of various types of patterns. 

12.3. Unlike other Intermediate and Secondary Engineer
ing Products it is not possible to make a direct assessment of 
the requirements of patterns either on the basis of numbers 
or weight or any other such directly identifiable unit. Fm ther
nlore. any attempt to ntake an asscss~tent of requirc~ents of 
patterns by relating these to the requirements of castmgs also 
leads to erroneous impressions. 

12.4. For the reasons mentioned above, an indi~ct proce
dure had to he adopted in assessing the demand for palterns in 
future. While it is expected that the choice of pattern mate· 
rials will depend upon a number of factors t•iz., number of 
castings to be produced, siLe and intricacy of the castings, type 
of moulding etc., for purposes of simplificatio_n the require
ments indicated in this study have been deternuned on a com
mon basis of all patterns being of seasoned wood.. To the 
extent actual user's requirements necessitate the adoption of 
other materials, the quantity requirements assessed herein 
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would modify the totals. Ratios for comparison between sea· 
soned wood patterns and other types_ of patterns are provided 
for easy determination of such m~d1fied reqUirements .. ~-ast· 
ings have, .in other Chapters of. th•~ Report, bee_n sub-d1v1ded 

.according to the1r we1ghts and mtncaCies of des1gn: Ave1:age 
sizes of patterns were deternuned by actual analys1s of siZes, 
types, life and costs of large numbers of Fatterns 111 e:1ch cast· 
ing group. Such detcrmm~d average tot a . hfe and cost of pat· 
terns for average production of castmgs m each group form 
the basis of determining the requirements of patterns by cost 
value. 

12.5. Having estimated the cost of an average pattern per 
tonne of average casting in each group of castings it was pos· 
siblc to assess the total cost of patterns required per annum for 
the production of the various types of castings indicated in ear
lier Chapters of this Report. 

The Table at Annexure A.l2.1. indicates the total average 
life of patterns for various groups of castings. 

12.6. On the above basis the total cost of patterns which 
would be required for the production of all types of castings 
in 1970-71 will be of the order of Rs. 51 crores. 

This figure has been arrived at on the assumption that all 
patterns would be utilised to the full extent of their useful life. 
In actual practice, however, this would not be the case. In 
other words, therefore, the actual total cost of patterns in 
1970-71 would be somewhat higher than the calculated value 
of Rs. 51 crores. 

12.7. If it is assumed that all patterns in usc in 1965-66 
would be of wood then, having regard to .the average useful 
life of such patterns, a vast majority of them would have to be 
replaced by 1970-71. Thus, in effect the requirements of pat
terns in 1970-71 would have to be met by production during 
the Fourth Plan period. 

The'Table at Annexure A.12.2. indicates a reiative com
parison of cost and life of patterns other than wood, 

12.8. It has .not been possible. to make an exact assessnlent 
of the capacity for production of patterns which is like!{ to be 
generated by 1965-66. However, o.n the. same basis o deter
mining pattern requirements as herein explained, the· value of 
patterns required by 1965-66 would amount to around Rs. 27 
cr~rcs. In other words, even if there were adequate facilities 
for the production of all patterns required during 1965-66, an 
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additional capacity for pattern making (on the basis of wood 
patterns) during the Fourth l'lan period w.ould have to be for 
around Rs. 24 crores per annum. It is. how.-;ver, likely that the 
actual increase in production capacity would have to be much 
in excess of this figure. 

Then again. the actual production facilities to he estab· 
lished would depend upon user preferences for alternative 
materials and types of patterns whose estimation is not possible 
at this stage. By and large, the value of patterns for equal 
utility, if made from other materials will tend to increase the 
total life of patterns required in 1970-71. The Table at Annex· 
ure A.l2.3. is an indicator for choice of pattern materials in 
relation to number of castings to be obtamed. These figures 
are apphcable to castings in the light and medium ranges. For 
heavier castings patterns are normally of wood due to the dis· 
proportionately high cost of other types of patterns as also the 
fact that, by numbers, the utilisation of patterns !or heavier 
castings is less frequent. 



13. ROLLING CONTACT BEARINGS 

13.1. This Demand Survey covers the requirements of all 
tvpes of rolling contact bearings viz., ball, thrust, cylindrical 
roller, tapered roller etc. Although rollmg contact beanngs 
can be sub-divided into a ,·cry large variety of types and sizes, 
such sub-division, for the purposes of this study, has been limi
ted to the following technological size groups which are com 
monly used in the bearing consuming industries: 

(i) Ball and thrust bearings up to 10 m111 bore 

(ii) Ball and thrust bearings between I 0 and 30 mm bore 

(iii) Ball and thrust bearings between 30 and 55 111111 bore 

(iv) Ball and thrust bearings between 55 and 170 mm bore 

(v) Roller bearings (Cylindrical) up to 10 mm bore 

(vi) Roller bearings (Cylindrical) between 10 and 30 mm 
bore 

(vii) Roller bearings (Cylindrical) between 30 and [•5 mm 
bore 

(viii) Roller bearings (Cylindrical) between 55 and 170 mm 
bore 

(ix) Roller bearings (Cylindrical) above 170 mm bore 

(x) Roller bearings (tapered) upto 30 mm bore 

(xi) Roller bearings (tapered) between 30 and 55 mm bore 

(xii) Roller bearings (tapered) between 55 and 170 mm 
bore 

(xiii) Rbller bearings (tapered) between 170 and 2.<;0 mm 
bore 

(xiv) Roller bearings (Spherical) up to 30 mm bore 

(xv) Roller bearings (Spherical) between 30 and 55 n1m 
bore 

(xvi) Roller bearings (Spherical) between 55 and 170 mm 
bore 

(xvii) Roller bearings (Spherical) between 170 and 250 mm 
bore 

As in the case of other Intermediate and Secondary Engi
neering products, norms of consumption for various end-uses 
of rolling contact bearings have been determined and may be 
seen in the Table at Annexure A.I3.1. 
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13.2. The ~otal _number of rolling contact bearings which 
would be required m l!J70-71, on the basis of the aforemen
tioned norms of consumption, may be seen in the Table at 
Annexure A.l3.2. Taking all types and sizes too-ether, these 
amount to 37.4 million bearings per annum by 197°0-71, exclud
ing classified requirements. 

13.3. The requirements of bearings for replacement ac
count may be computed on the basis of average life of the 
bearing which is a function of it~ design and appliradon, and 
is, in a large measure, dependent on the amount of wear to 
which the bearing is subjected, the number of hours for wh;ch 
it is actually in use and the quality of maintenance that it 
receives. Taking all these factors into account, an m erall 
average life span of all types of bearings and all applications 
may be placed at around 10 years. The annual replacement 
requirements expressed as a percentage of the total number of 
bearings in usc at the beginning of a year may be taken as 5% 
on the assumption.of an average life of 10 years and an annual 
rate of growth of about 20 per cent. Another method of com
puting the replacement requirements of bearings, which is 
used in some other countries, has shown that the requirements 
on replacement account during a year amount to between 25 
to :10 per cent of the total number of bearings newly installed 
during that year. lloth these methods give very nearly the 
same results. In this Study, the bearing requirements for 
replacement purposes have been assessed by both methods and 
the average figures so obtained are quoted in Table at 
Annexure A.l3.2. 

13.4. Estimates of requirements of rolling contact bearings 
indicated herein arc made on the assumption that no major 
changes in product designs will take place in the intervening 
period. The norms and the requirements have been d~ter
mined on the basis of average requirements of various designs 
of similar end-products. Marginal variations for specific end
uses are, therefore, likely. 

13.5. Large size· bearings beyond 250 mm bore have been 
excluded from this study as their re9uirements a~e very small 
and production thereof would be quite unecon?mical for some 
years to come. The requirements of such beanngs would have 
to continue to be met from imports. 

13.6. Although the requirements for railway wago': appli
cations are being met with at present by the use of cylmdncal 
bearings it is likely that vehicl~ des_ign may call for the adop
tion of the tapered roller bearmgs 111 _the near futu~e._ . ~tten
tion would, therefore, have to be paid to the possibilities of 
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switching over from cylindrical to tapered bearings for railway 
wagon applications. 

13.7. It is possible to achieve 95% and even higher rates 
of productivity in bearing production. Thus, for achieving 
the requirements of 37.4 million bearings per annum in 1970-
71 (excluding classified requirements) the installed capacity 
would have to be of the order of 40 million bearings per 
annum, by the same time. 



ANNEXURES TO REPORT OF 

WORKING GROUP 



ANNEXURES 

CO!'\ I E:-.:TS 

A.l.l. I.i ... t of Firms, A'i~fU"iations arul (;CI\CI"lliiH'nl n~-p.rrlnu.·nu 
who were ouhhc..·s,c..·d or wnla•. tc·cl. 78 

:\.2.1. T;~hlc of Chcnlll A'ist'!!Sillt'IIIS 91J 

A.5.2. Stc·c:l C;Jsliug-s 

A.li.l. :\'onus of nmsumption lc1r ::\on·lcri'IJtts Ca,Licrg\ 

A. 7.1. Cast Iron Pipe·' 

.I.X.I. i\ol'lll'i ol r cm!llttnrpl icm lor Stt•t·l For~lng'i 

A.M.:!. Slt·c·l Forgings 

A.!l.l. S!cTI Pipc·.'i 0111tl Tubes 

A.IO.I. !'\on11s of c·omolllli(Hion for (;l'ili'S 

97 

102 

109 

Ill 

II~ 

120 

123 

126 

131 

137 

138 

.1.111.2. c; .. ar• 142 

:\.11.1. \ppro,imatt• Tot;ll lift• aml co .. r of unit ,,.t .. ofFnrging 
Dies. H7 

:\.1:!.2. Comp;rrison of Cost ami l.ift~ of Patlc·rns }4~) 

A.J:!.~L Choke uf Paucrn Matcri;al~ in !{clarion to Numbc..·r of 
Castings obtained. 150 

A.J:1.1. Norms nf ((')11SI1111ption for Rolling Cnnwu nl'aring~ nl 

.\.1'!.2. Rolling Conlart Hc·ilrinl{" 1:-,2 

79 



ANi\: EX URE A.l.l. 

r_;_,f tJ/ l·irnH, .·hwdatiom a11d (;uo,·nwtrnt lkparwu:uts who wertJ 
Addrnwcl ur Cot1ft1tlt'Cl 

·\.C.C. \'itl..t·r~ Baluntl.. I.Ld., 
lhng-apur, Bomhay. 

:\.C.C. Ct'IIH'Ill \\'orks, 
Ld,hcri (l{aj.), Bomhay-1, Simlri. 

A.C.C, Eng:int•t·ring "'ork"i, 
11.0. -~hahhad (~1~-;on·). 

A.P.I. Bhandup. Bomba,·. 

:\.P.\'. Eng;im-eri11g Comp.111y Lid., 
Calt utla. 

llin·t lor of .-\~Tirulturc, 
Calt IIIIa :\: .\hmt·tlahad. 

,\:.;:arwalla's Ctlllicric' CcuKcrn, .)haria • 

. \hnu·dahatl \lanul;ururing: & CJiico Printing Co. Ltd., 
:\hnH·dahad. 

Alag-appa Tt·xtik'i (Cochin) Ltd., 
.·\lagappa :'\agar. 

:\klH'mit· (P) l.hl., 
Btllltlm,·-70. 

·\kmhk Cht·mit·al \\'mk". 
Uarmla. 

:\ll..ali & Chcmit·als CorporaLiou of India L.rd., 
c.-.h un:t. 

-\11 India Bakdih._' \\'orl..s, 
Bomh;l\ -~. 

Aluminium Corponuion of India Lltl., 
Calc IIIIa .. \.;an,ol. 

o\lumininm lndu,lric·.; l.tcl., 
Hirakud (()ri,sa). 

Aluminium lntlustrit·s (.-\,s;uu) (P) Ltd., 
Tin,ul-ia (.\.;,am). 

:\ltuninium !\f:11111fac tming Com pan~·. 
Cah ulla . 

.'\111;11· Elt·c ll'it al ,1\: Mcc:homit.:al \\"ork'i, 
Ltulhiaua. 

\mer lkv Chand Lttl., 
Uomhay·lli. 

:\min C:hancl l'\at"l' l.al, 
.Jullunchn· (Ph.). 

Amrit \';uta.;puri \\'nrk.;, Ghati01hatl. 

Bl 



An:mdji lhritl:i..:. K: Co. (1'1 Ltd., 
l\t1111ha'. 

:\nanl Enj.!illt'l'l'in~ \\.111'1...", 
1\omha~. 

An~n..:. En~int·t·rin~. \\"(lrl..s. 
Andns (Hon~hly lll'•lt.). 
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Aniline lht·'tllff" K.· Pharmau·utkal..:. Ltd., 
nom ha ~ ··1. 

An ind 1\lil\..:. Ltd., 
Ahnwdal1ad. 
Animl Papt·r & Straw 1\u:lrd' !\till~ Ltd., 
Ui\limort-· (<~ujarat). 

,\,l111k l.t·~l:!nd, Ennnl"l', l\latlras. 

A'hok l'apl"r \lilh (PI l.td .. 
Santhal Parg:111a' (Bihar), Cal11111a. 

A'ian Oil & Paint" Comp:my (P) l.td., 
Rom hay. 

A"iath Mat hinn~ Cmporation (P) l.td., 
llow1ah. 

:\ '':1111 Oi I Com pan' , 
J>ighoi (.-\ .. sann . 

.'\s .. ;un Jlulp ~ilh I.tll., 
Calcutta, 1\lorogog (A .... am). 

·"'ot iah'd Ct·nH·nt Cumpan~ Ltd .• 
h.atni (:'+.1.1'.1 

J\,~;.odalt•d Eh-<trkal lndu!ritrks (I) Pri\'atc Ltd., 
Calt utra. 

A Nil iah·d 1:.no;,:itu·nin:,:- \\'or}...; Ltd., 
lklhi. 

As'>lwiatt·d llulustril'" l.td., 
Bl1:1\·nagar. 

,\ .... nt iah'tl lluhher & Plao,;tic \Vorks, 
Cakuua. 

Atk lndmlrit~s Ltd., Atul. 

Atlas Cnk Industric~ Ltd., 
Snm·pal (PI\). 

Atnl Products ltd., 
Atul (l'itt 1\uhitr). 

Auto J\cn·s!'ool'il''"• 
Homh;a~·. 

:\tllo J.:unp,. l.ld., 
lklhi. 

Autnmohill' Pror1uct~ of India l.IU., 
1\omha~. 

A\l•rv &: Company Ltd., 
Ctlulll:l 



A\'on Cydl· lntlu..,tric.'l, Lmlhiana. 

1\.K. Khanna & Company, 
~cw lldhi. 

n. V. Jo~hi Brotht·r,, 
Karnu( (1\.t'rala), Vddurthi (1\.P.) 

1\:thu Iron ].'oundry & Engineering \Vork~. 
Hc1wrah. 

1\ahrakar En~irwcring & ]•'oundry Works. Ltcl., 
C:tkuua, Hhanhad. 

llajaj T<•lllpn (P) Ltd., 
llomhay-1~. 

Rally .Jute Compotny, 
Cakulta. 

nama c;Ja~s Company. Ddhi. 
Tkngal Clu:mic'ah & l,harmat:cutinl!', 
C:alnltta. 

Rt·ngal Jute Mills Company Ltd., 
Ut·n~al Rdrat torks (P) l.td., .Jhamgram (Burdwan Di,tt.). 

Bc·rt & Company, 
1\.ladras. 

Hen·~· 1\rnthcrs, Cakutta. 

Rt·st & Company. 
HomiJa~·. 

Bhakra & lkots l>c·,i~n Org;wisation, 
Nl·w Delhi. 

1\hakara N"angal Proj'-'ct, 
Nangal (Ph.). 

Uharat Mining Cnrpor:Hion Ltd., 
Khrkha"i Manhlmm (Bihar). 

llhanH \\'cighing Sc aiel' & Engineering S}·ndicate, 
Howrah. 

Bhil;ti Steel Projl·t·t, 
llhilai (M.I'.) 

Jlhopal Sugar Industries, 
UomiJay-1. Bhopal. 

Uhor Industries Ltd .• 
llombay. 

1\lmpimln:t Cc·rm·nt Works, 
Snrawu•· (Punjab). 

Hilton· Gm·t. Super-Phosphate Factory, 
Sindri. 

ninani !\fl'tal 'Vork~. 
C~kutra. 

Ui rd & Com pa 11\' Ltd .. 
Cakutta, Bara Jaimla (Oris~). 



Birla Indu,trics, 
Cakutta. 

Blue S1;1r En~inccrin~ Co., Bombay. 

Rom haY F.knri( ity Supply & Tr;m,.port Company, 
Romha~ -I. 

Bnmhav \ll'Lill S.: Allo\· i\l;umf~nuring Company, 
Hom ha ~- -ltl. · 

Bnmh;l\ Port Tru"r. Bomba\·. 
Bnmha\ Suluu han Ekt tric Supply, 
Bomba\·. 

Rc1mhav Tt·,lilt· 'f;u hinny 'l;mufacluTt::r, 
Bomha\-4. 

Rr;UI\' En~int•t.•ring Company, 
B11111ha\. 

Rraith\\'aitc &: Company (I) Ltd., 
Cal( nil a. 

Hrid~t· ~ Rnof Company Ltd., 
Calnllla. 

1\right Rrnthns (P) Ltd., 
Bomha\--17. 

Rritania Engirwcring Compan\', 
I-lowrah-Titag-hur (l'argnas \V.B.). 

Rriti!t.h F.n~·inccring &: Electric Co., Ltd., 
Romhay-i~. 

R1·iri"h lrHiia Elt•dric Con'ill"ltclicm Company, 
Ctlnma. 

lhu l.au Wolf ~t·w India Engineering Industries, 
Poona. 

1\\U kingham & Carnali( Company Ltd., 
Madr;a,. 

Bunnah Shdl Refineries, Bombay. 

Burn & Company Ltd., 
Raniganj (W .8.) Howrah. 

Calh•x Oib. Rcfinerv, 
Vis;.al.apalnJm (A.P.) 

Carhnr<•ltt.-rs (P) Ltd., 
Madra ... 

Caprihans (India) Ltd. 

Ct·al Tncs (India), 
Bomha\·-1. 

Central Board of lrrig-<:ation & Power, 
~cw Ddhi. 

Ct•ntral Elctrric Power Commb•sion, 
Xcw Ddhi. 
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Ct·ntral \\"ah·r ,1\: Pmn-r Conuni .. sion, 
Nt•w lldhi. 

Ct·nllll'\' R<.t\on'i IIHIII!titrics 1-loll'ic, 
llomha~·. · 

Chanana Bros., Delhi. 

Ch:uukrpura Coal \\';.•sht·r~, l>hanUad. 

Cht·mit at Plant il: Ecjuipmt·nt, 
CalnHta. 

Chitlitranjan b~tunutti\c \Vorks, 
Chittaranjan (\V.B.). 

Ciha Jhcs (P) Lid., 
Bumha~-1-

Coal l\liniug l\hrhincry t•rojcn, 
llurg:qmr. 

Cochim· 1\Jalkahk Ltd., 
Tril hur. 

Ccl11.;olillatt·d l'lll'lllllatic.: l.ttl., 
Uomha\', 

<...:onpt·r En;.:int·t·rin~ IJd., 
SaLara (1\Lihar;p.)Jira) Bomhay. 

CniiiiJllnn P:trkimon (\\'ork.;) Ltd., 
Bomhay-IH. 

ll.C.l\1. CIH·mkal \Vmks, 
Ddhi. 

llalmia Iron &.: Steel Ltd., 
<...:ah utta. 

ll:rmodar \'allc·y Cnrpor;llinn, 
Calcuua. 

ll:uulapani Foundry I.tcl .. 
Coi ml Iii Lor('. 

Dao;tur & Co111pany. Ddhi. 

Daurala Su~ar l\lilh, 
Jldhi. 

Dadd Urown Crc;wcs Ltd., 
Bomlmy. 

D;n idmn o[ India (P) Lid .. 
Cakuua. 

Dt·t·pling Tt·a E't;Hc Fallory, 
Bhajo (:\ss<un). 

Delhi Cloth Mills. Ddhi. 

Ddhi Gara~c I.td., 
Delhi. 

Ddhi Iron & Stn·l \\"ork", (~haJiab;.td. 

Dc\·dopnwnt Commissioner, Small St·alc Industries, 
"('\\' I>dhi. 



DcYidval 1\fl-tal Indu.,trics Ltd., 
Uornbay-10. 

lligdjay Tiles & Poncrics Ltd., 
Jamna~ar. 
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Ilircrtor Gc.·nc.·ral. Tc.'lhnical Dcrclopmcnt, 
~cw Dl·lhi. 

Dirt.-ctot-s of lndustric~. All States. 

Dra\'ton Greaves Ltd., 
Bombay. 

Dunlop Ruhhcr Company (I) l'rivate Ltd., 
Cakutta. 

I>urgapur .\lim· Stet_·! Plant, 
l>uq~alnlr (lkri~al). 

nurg-apur Coke On·n Plant, 
Durgapur (Ranchi). 

llurgapur Pnljt.'t·ts I.imitcd, (:al(ttlta. 

Dnsron F.nJ.{inct·rin~ Corporation. 
Calc ulla·l~l. 

Dn1anaft l\la< hiuc.·ry Company (P) Ltd., 
l\c1mbav. 

Eicher Trartor Corporation Ltd., 
}.'aridalmd. 

Ekctronks Ltd .. 
FaridaiJad. 

El~i Requirements (P) Ltd., 
Coimhatorc. 

The Enfic._·ld (I) I,ri,·ate Ltd., 
Madras. 

Eng·inc._·niug As~oci:.:1tion of India, 
Cakntta. 

Ennnrc Foundries Ltd., 
1\f:il(.lras. 

E-.c:·orts Ltd .. 
laridahad (Ph.). 

Esso Rdinerics, 
Bombay, Caln1tta. 

Exc.dlo lnc.lustric.o;. (P) Ltd., 
Romhay-IH. 

)'erliliJ.c.·r Cht·mkals Tranmcore Ltd., 
Alwayc (Tra,·anmrc. Kcrala State). 

J<'crtililcr Corpor;~tion o[ India, 
Nt·w I>dhi, SuuJri. 

Hnlay Mills Ltd., J\ombay. 

I'irrstonc T,-ers :<.: Ruhber Company of India Ltd., 
Homhay-15. · 



Director of Fi~hcric~. 
1\ladra.'l, 1\omh;t~·. Tri\andrnm. 

Forg-e R.: 1\lowcr Company Ltd., 
Ahm~._·clal>a(l. 

Fnrt \\'illiam Company Ltd., 
Calt una. 

l~ud JmJu.,.trics Lltl., 
noml)ay. 

Gahrid (India) Prh·ate Ltd .• 
Roml,ay. 

(~am·sl1 F.ll·t trirals, 
New Delhi. 

Gane,.h (P) l.ttl., 
Bomha\·-2. 

Garclt•n Rca< h \\'ork'>hop. 
CalnHta. 

Garlit· &.: Company Prhatc Ltd., 
Romhay-11. 

(;arwaie Plastic (PJ Ltd., 
1\otnhay-7. 

Gantam Elcrtrir Company. Ddhi. 

(~cncral Ell·rtrk Company of India, 
Cakntta. 
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Glaxo J.ahnratorit·s (India) Pri\'atc l.!d., 
Htunhay. 

Glohc Motors (P) Ltd., 
laridaiJad. 

(;oclrt·j & Uo~n· M:tnuf:.ltlllring Company (P) Ltd., 
nomhay-1~-

GoctlC Ltd., 
Nl'W Delhi. 

Good Earth Ltd .. J<aridahad. 

(;ood Year T~rc &: Rubhcl' Company of India, 
Ballahgarh (Punj;tb), Calcutta. 

The Gnpal l,apcr Mills Ltd .. 
CalnHta, \';;unn~tg~n. 

Gn\'cntmt•nt Central Industrial \\'orkshop, 
Uangalore. 

Go\'cntmt·lll Die Cot~Ling Unit, 
Madras. 

Grand Iron \\"orks, Delhi. 

Greater J\.h,nrl' Ronons Gnulc Pulp & P<tpel· Mills Ltd .• 
Uangotlorc. · · 

GreaH-s Cnuon S.: Cumpa11y Ltd., 
New Ddhi. 



(;n·an·s FostTO l.ttl., 
Bnmlt;t\'. 

(otH·~t. Kct•n. Willian•'· 1.1<1., 
Clltlltlill. 

(;ujral Pap~._·r ~fill" Ltd., 
.\h lllt'tlaiJ<ul. 

Gum Xan:tk En.~im·t·rin~ \Vorl;.s, Ghatiahatl. 

Gw;llior RaHill ~ilk \fanuradurin~ (Wcming) Company I ltl.. 
h.whi\..otlt• iKt-ral;t). 

Hari.,.on & Cross Fidtls LtU., 
<lnilon. 

J·h·a\\· FltTtrit als 1.111.. 
:\,.,,. Jldhi, Bhopal, Hanlwar. 

1--lt-a\' Fn~iiH't'l in).{ Corporation, 
R.tm hi. llur~apur. 

llcro C~tlt· lndn~lrit·s, Lndhiana. 

Binuo (I) Pri\atc Ltd .. 
Bom ha\. 

Jlind Ilk ca .. rin~ (11
) l.t«l., 

Calt una. 

Himflt.,lan .·\inralt Lrtl., 
Batl).{illon·. 

llindmtan .\lnminium Corporation, 
H..arH"hi. 

I lint!usran Antihiolit !ti, Pimpri (Poona). 

1-tintln.,tan llt•,chl)lllll'lll <:oq•oralion, 
Calt uua. 

1-lim\n ... ran Ht·a'\' Cht_·lnicals Ltd., 
h.atda!t (\\'t·st Jkngal). 

1-tintlnst:Jn lmlu.,tri;al Corporation, 
(;;lli~h:ul. 

I lituln,ran Iron & Stl'd Company, 
<:alnllta. 

I litHIII'LIII \leu It inc Tool!ti, 
Biltt~alorc. 

1-lindustan Mowrs l.td., 
Calt urta. 

1-lindu,tau PiU .. inghon (;\a" \Vorks l.td., 
.1\~an~ol (\\'c~l Jkng-al). 

Hindus1:111 Sldp~oml l.h.l., 
\ · i sa k ha p;t lila rn. 

llindu"'l;tn Stl·d Ltd., 
Bhilai, H.oun·kla, Durgapm, nhurva (Rant hi). 



Jlctt•thsL Pharman'lllic-al" Ltd., 
1\omh:t~. 
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1-loog-hl\' l>m kinJ.:, /l: EnJ4im·cring: Company Ltd., 
1-lclWnth. 

H\·clcrahilrl Allwn1 Mc·tal \Vork~. 
ll~·dl~rahatl. · 

H'·ckrahad Cht·mi("al l,.crrili1-crs, 
Udlampillai (.\dilahad Di~ll). 

1-hckrahad I .ami Hall:d Pr(l(hu l'i Ltd .. 
1-hdl'rahatl. 

lu· 1\fadlilll'l'\' :\Lut, 
(;walior. · 

l~n~1Nic-al Chl·mkal lnclw~trics (I) Prh:atc Ltd., 
Ca tllltil, Bomha~. 

Indian ,\luminium Cornpam, 
Hira1..ucl. Ahra~t·, lklur (C.1h utla), Raulhi. 

lrulian Aluminium Protltu:t ... 
Calt utt:-1. 

Indian lhtn•au ol Mint·s, 
Nag)Hir. 

Indian Cahk· Co. I.rtl., Cah utta. 

Indian CopfH'I' Corporation Ltd., 
Ghoatshila (llihar). 

Indian Ilit· Gasting Company Lid., 
Cakutta. 

Indian Un1g' :\.· l'h;mnac·cutkals Lld., 
Nt·w Delhi. 

Indian Eng:int·t·rinp; AssodaUon, CakutLa. 

Indian Furnan· Comp:m~ (P) Ltd .• 1\nmhay. 

lmli:m, lltum: Pipt· Com pam, Ltd., 
Bum h;n . 

Indian Iron and Srt'l'l Comp<~n~·· 
C;~lnllla, ,\,;m"ol (\\'.B.), Bmnpur. Sin~hhhtun. 

Indian Jute Milh A"odation, 
Cain uta. 

Indian .Jute Mills Company, 
<:akutta. 

Indian ~lining' AsO:miation, C;ahutLa. 

Indian !\lou hine Tuol M;uml;al·turin~ Company (P) Ltd .• 
Cakulla. 

lruli:111 :\ational Dit·'i~·l l~:nginc Co. Ltd .. Cah ulla. 

lruli:111 1\un-FL'ITOll!'i 1\f<.oto~l Manufacturing As."iodation, 
Calcutta. 



Indian Oil Compam·, 
7\t•w ndhi, :\o;s;:un, 'Bihar. 

Indian l'la!!itir ltd., Bombay. 

Ituli;m Pistons Ltd., Madras. 
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Indi;m Ruhht·r ;o.r;uwfo.u'ltm.T l.td., Calnura. 

Indian St;tn(lanl l\ktal Company Ltd., 
Bomha~. 

Indian Stollldanl \\':1gom Co. Ltd .• 
Calt ULt:.l, A~otmol. 

Indian Sugar & c;t·m·ral Eng-im•crin~ c:ompany. 
Amhala (Ph). 

lnclian S\nlhclir & Rdincrics Comp::my, Rnmhay. 

Indian Tuhc Company, C.tkutta. Taranag:ar. 

Indo Kt..·m (P) Ltd., Romha~·· 

lmln-.tdal On·.;;tuffs Cht·mkals \\'orks, finmlmy-lti. 

huJu..,tri<al Plastks (India) Ltd., Calnuta. 

lntq~ral Coat h l;Kton. 
\latlrao;, · 

lnn·,ta Mou hint.· Tool' & F.ng·im·c:rin~ Comp;m~· Ltd., 
Hmnh:1~·. 

J,lmar lrulusrrk..; Ltd., Odhi, ~iwar (!\LP.) 

J.H. Ft·rmcr & Company (I) Pri,i.llc Ltd., 
Calt utta . 

.J.K. lmn & Steel, 
h.anpur. 

Jo•~jit Sug-ar Mill~. Ddhi. 

Jaipur !\lt·totl &: F.kn. Ltd., .Jaipur . 

.Jaipur ~lining Corporation, Jaipur . 

.Jaipur \ ~d\Og: Lttl., 
Swai \latlhiiJHir (Ra_jOl\than). 

,J;llll,llt'1lflUI' Eng-im·critlg ~fo1nufat t11ring Company ltd., 
lotlallaJ.:"ar. 

fa\ F.nginccring \\'nrk~ ltd., 
Cahuua . 

.J.ay "ihrt·t• Tt·,tilc Mill~. Ltd., Ri~hra . 

.fl'"'op &.: Company, 
Cakutta. 

jo) ti Ltd., Baroda. 

l\. G. Khmla & Companv (P) l.td., 
:\'t·w Ddhi. ' 

K. T. Rolling Milh., Thana (Bombay). 



Kaling-o1 Tuhc Ltd., Calnltta. 

Kamani Ml·tal'i & Alloy~ Ltcl., 
Homhav·iO. 

Kan!{o.lli \\'a\IH'n, P.O. llannl', 
Disu. Hoyanilugh (Bihar). 

Karam Chand Thapar & Sons, 
Calt utta. 

Kc·mp & Company Ltd., 
Coddl Rmul-9. 

Kt·~o Ram Couon Mills, 
Calcutta. 

1\.cso Ram Rayons. Cakutta. 

!JI 

1\hargpur Railway \•Vorkshnp.<i, Khanagp111. 

1\ilhurn & Company (P) Ltd., Calnmct. 

1\irlosl.ar Bws, Ltd., Kirloskar \V;u.Ji (Satara Distt.). 

1\irlosLar Oil Engineering Ltd., Poona. 

Kirlnskar PncumaLk Tools Company Ltd., 
Poona. 

Kumar Dhuhi F.ngiru.:cring \Vorks. 
IJhanbad (llihar). 

1\. U!t.Um F.ng-i nccring Com party J.[d,, 
Cakuua. 

Larson & Touhro Lui., Bombay. 

La~alpur Enginc·l'ring \Vork~r;, Gh:.11iab:~tl. 

La"mi-~ara\"all n,·cstulfs &: ChcmiGIIS Works (P) Ltd., 
Calcutta. ' ' 

Lcadc·r Sl'wing 1\lo•dtinc Company, 
Delhi. 

J.ohd111 T1·a 1-:0"r:uc Fat·ror\', 
l.ohdtu (\\'c.:st 1\t.·n~al). · 

l.o)ahad Cnkln~ & Uyc·Produns Rt:rmcry Plaut, Jhatia. 

Ltu as Indio.m St'rdc:c Ltd., M;nlra,·2. 

l.umi11a Elc.·t·t. IJldustri, .. s, 
Bomhay. 

~I;.H"him·ry 'f<anufanminl-{ \\'11rks, Ahmedabad. 

'ludras Rullhl·r F:.ulory, 1\loulras-21. 

J\lahadr Euginc.·cring Co., Delhi. 

Mahindra & Mahimlnt l.td., Bombay. 

M<~llc.·ahlc C:t't Iron Foundry, R<.ml"hi (Bihar). 

!t.·lartin Burn, Calnllt:t. 

Ma~·a Env;inc.·c.·riug \\'od"s (I') Ltd., Calc.utta. 



~langaon Um·ks Ltd .. Bomha~·-1. 

l\fc Nail~ Bird &: Co., 
than,.ol. 
i\l<·kemie Ltd., Bombay. 
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Mdcod & Compan~ Ltd., Cakuna. Uila,.pur (1\·IP). 

Mcameco (I') l.td .. Dhanbad. 
~h.·tal llo'" or India Ltd., Faridahad. Cakulta, Bombay. 

Minoll'c Cao;;rings (P) Ltd .. 
l\Jadras. 
:'\atim1al Jn,trtlments Fa<·to•·y, C;akutra. 

1'\ational Insulated Cahle Co. of India Ltd .. Calcutta. 

!\ational Iron and Steel Company, 
Asan<ol (1\'.11.). 

:\;Jtional Mineral Dcvclopm<·nt Corporation, 

Kirilmru (Ori~sa). Z\'ew Delhi. Faridabad. 
:'\:.nional ~CW'Iiprint and Paper Mills, Nt'panaga1·. 
l'\ational Pipes & Tuhcs Co. Ltd., 
Cah.uua. 

Xational Projcrt Construction Corporation Ltd., 
!'\l'W Delhi. 

:'\ational Ra~011 Corporation Ltd., Bombay-1. 

Xatinnal StL·cl &: En~incering \\'ork,, Ghaziabad. 

!1\e~ \'eli Lignite l,rojcct. 
~c~ ,·eli. 

:\:ew Cycle Industries, Ludhiana (Pb.). 

:'\cw India Mining Corporation Ltd., 
Bombay. 

i\ilgiri 1\ec,gundi Eo;tate, Kilokotagin. 

Ni,·ea Pharmaceuticals Ltd., Calcutta. 

Xorth India Light \\'cigh_t Steels Ltd., 
!';cw Delhi-15. 

Oil India Ltd., r\(.•w Delhi. Dntiajan (A~sam). 

Oil &: r\atnral Gas Commission, 
llchradun (U.P.). 

Orient General Industries Ltd., 
Calcuua-11. 

Orknt jute Mills Company Ltd., Calcutta. 

Oriental !\lt"tal Industries, 
Puragana~ (\\'est Bengal). 

Orissa Ccml.'nt, Rajgorj (Orissa). 
Oris.,a Mineral Dc\"clopmcnt Corp .• Barabil. 

P .S.G. &: Sons, Coiml.Jatore. 

Panscr Mcrhaninl \\'orks, Ludhiana. 
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Paper II: Pulp Conversions Ltd., Poona-2. 

Pearl Machine Tools, Ludhiana. 

Pearl Scooters, Ludhiana. 

Phakdc Industries Works (P) Ltd., Karda, 
Di!'tt. Satara (Maharashtra). 

Planning Commission, New Delhi. 

Plastic Product of India, Satara. 

Polychcn Ltd., Bombay-1. 

Port Engineering \Vorks Ltd., 
Calcutta. 

Praga Tools Corporation Ltd., 
Secundrabad (A.P.). 

Prcm Engineering Co., Delhi. 

Premier Automobile Ltd., Bombay. 

Premier Rubber &: Cable Industries, Bombay. 

Premier Rubber Works Ltd., Calcutta. 

Punjab Manufacturing Co., Ludhiana. 

Punjab Oil Expellers, Gha1iabad. 

Punjab Flour Mills, Delhi. 

Public:: Utility Co. Ltd., Delhi. 

Quality Steel Casting &: Engineering Company, 
Rom bay. 

Remington Rand of India Ltd., Calcutta. 

Rkhardson &: Cruddas Ltd., 
Romhay-1, Madras. 

Rita Sewing Machine \•Vork~. Ludhiana (Pb). 

R.K. Mafhine Tools, Ludhiana. 

Road King Cycle Company, Delhi. 

Road Star Cycle Industl"ics, Ratlam. 

Rohit Mills Ltd., Ahmedabad. 

Rohtas Industries Ltd., 
Dalmianagar (Bihar), CalcutEa. 

Ruby Rubber \Vorks, Ruby Nagar (Kerala) .. 

Ruby Sewing Machine Company, Ludhiana .. 

Ruston &: ~·forusly India Ltd., 
Poona. 

Salm Chemicals Ltd., Varanasi (U.P.). 

Sahu Jain Ltd., Calcutta. 
7-5 M of I & S/65 



Sanp,an ll.: Company, Hnmbay. 

Sanitar\' (;ontls M:tnufat turt·r, 
r\e\\' lklhi. 

Santl>hai Cht·micals. 8t•mhay. 

Sarao;wati Sugar Mills, Ambala. 

94 

St·n Rdd~h lruluo;trit•s, Calnllta, Asamol. 

St kntifir India Glass Co., Cnkutta. 

Shamhur Nath and Sons Lid., Arnribal', 

Shapada l>otk 11.: Stt•t•l Co. LuJ., 
Bomhay. 

Shaw \\'allan· & Company Ltd., 
(;altulla, Mmlr:ts. 

Simp,on & Company (P) Lltl., Madra~. 

Sindri Iron ]o'oundry, llhanh:tcl. 

Siq>ur Papt·r ~tills l.ltl.. Siqmr (llydNahad Dcn·an). 
. ,, 

.~m.lll lndwHrit·s St'ITin· lll'ilituh•, New Dl'lhi. 

Soclq>ur (;Jas'l \Vorks Ltd .. S01kpur (W.B.). 

~1. Jnst·ph "'~ lum lndu,ll ial \r\'ork'ihop, 
Man~·alorc 

Standard Motor Prmluds of India Ltd., 
l\-1 :uh as. 

Star Paper Mills, Saharanpur. 

StC'warts &: Llyods, CalnHta·l4. 
Sh·d Plant (Pn.) Limill·d, Umnhay. 
Stnu tmal Fahrkation (P) Ltd., 
Nl'W Ddhi. 

Supt'r TuiH's, GIH11iahad. 

S111' lndmrric"i, C;Jirlllta. 

Swarantra Bharat 1\,lill~. New Ddhi. 

Swil'•lik Rnhbt·r Products Ltd., Poona-3. 

Srnr ht'tk ~ .. Cht·mkals, 1\ardlly. 

T.l. Cyd~._·~ o[ India, Ltd., 
Madras. 

T. Manak Loll, Bombay-17. 

Tara Chcmicah Ltd., Gujarat. 

Tara Engim·cring &: Lommoth•c Company Ltd .• 
nomhay, Januhcdpur. 

Tala lmlmtrics, Bombay. 

Tara Iron & Steel Company Ltd., 
Jamshedpm & Singhbhum. 



Tata .John"on l.hl., .Jam~hctlpur. 

Tt·c 1\.t·y Tt·t~ E"lillt', 1\t•rala. 

!l.!i 

Tt·,.lil(' Hall lkaring PmdtHU & Equipment, 
Unmlmy·l I. 

Textilt· 1\.fat hint•ry Corporation, Cakulta, 

Tt•Xfool Company Ltd., Coimhatorc. 

'J'IIt'I"IIIO Ekddr Equipment Company, nomhay. 

Titag-arh Prql<'r Mill~ I.rd., 
C:1lrntta, Orissa, 

Trat tor~ & Hull llott•rs, Bomhay. 

Trm azu ml' l{oq on l.ld., Ra~ onpuram (Kcrala). 

Trin·ni i':nJ.l,im·cring \Vnrk.s, Allahah:ul. 

Tuhc Proclut Ls nf lntlia Lltl., J\ladra..;, 

ll.P, (~m·r. Ct•mt•llt t:a,·tory. MirJ;tpnr (U.P.). 

(Inion Carhidt• India Ltd .. finmhay-71. 

llni\'t•nal Engitll'Nit•g Ctunpou•r. Amrit.'iar (Pl>). 

Voltas Lirnih'd, Bombay. 

1\tt'ssn~. Wall Chand, Ponnot. 

Wt·ar-Wdl Cydt• Company India (P) l.t"d., 
l'aridal•atl. 

Wt'."il Coast Paper Mills Ltd., Bomhay-1, Mpmre. 

\\'t·slt'rn M.anurat turing Company, Uomhay·l. 

Wiko1 &: But"k \Vdl Lr<l., New Drlhi. 

\',S, llatarc 8.: Broth<'r, 
nomha)'-1. 

Zenith Cydc lndmtdc."i, New Ddhi. 

Zt·nith Cydcs LLd., Uomhav. 

Zenith Steel Pipe Ltd., llum!Jay. 



Sl. No. Semi-Products 

I. Iron Castings 

2. 1\falleable Iron Castings 

3. Sted Castings . 
4. Non-ferrollS Castings . 

5. C.I. Pipes 

6. Steel Forgings 

7. Steel Pipes and Tubes 

8. Gears 

9. Forging Dies 

10. Patterns 

II. Rolling Contact Bearings 

ANNEXUKt=: A.2.1 

Table of Overall Assessment.• 

Estimated Installed 
capacity at the end 
of II I Plan i.e. 

1965-66 

Requirements at the 
end of IV plan Capacity required by 

i.e. 1970-71 1970-71 

Additional capacity to 
be generated during 
the IV Plan period 

15.0 Lakh Tonnes 22.3 Lakh Tonnes 28.0 Lakh Tonnes 13.0 Lakh Tonnes 

80,000 Tonnes I . I Lakh Tonn<s I . 4 Lakh Tonnes 60,000 Tonnes 

2.0 Lakh Tonnes 4.75 Lakh Tonne. 5.9 Lakh Tonnes 3.9 Lakh Tonnes 

54,500 Tonnes 68,000 Tonnes 37,000 Tonn.,. (min.) 

9.0 Lakh Tonnes 9.4 Lakh Tonnes 11.3 Lakh Tonnes 2.3 Lakh Tonnes 

I. 7 Lakh Tonnes 3.95 Lakh Tonnes 4.4 Lakh Tonnes 2.7 Lakh Tonnes 

4.8 Lakh Tonnes 14.5 Lakh Tonnes 15.0 Lakh Tonnes 10.2 Lakh Tonnes 

13.4 Million numbers 15 :Million numbers 8 Million numbers 
(min.) 

Rs. 2 . 94 crores Rs. 2.94 crores Rs. 1 . 88 crores (min.} 

Rs. 51 crores Rs. 51 crores Rs. 24 crorcs (min.) 

15 Million numbers 37.4 ~lillion numbers 40 ~lillion numbers 25 lvlillion numbers 



ANNEXURE A.3.1 

Norms of Consumption for Iron Castings 

Requirements of Iron Castings in Kilogram~ 
mes/ annum/unit of industry 

Sl. No. Industry Unit r- . Remarks 

2 

l. Iron Ore Mining 

2. Coal Mining 

3. Coal Washeries 

4. Hard Coke 

5. Coal and other Mining Machinery 

6. Steel (Ingot) 

3 

600,000 Tonnesjannum 

600,000 
" 

2,000,000 

300,000 
" 

50,000 Tonnes 

1,000,000 Tonnesjannum 

1. Alloy Tool and Special Steel (Ingot) 40,000 

8. Aluminium 20,000 
" 
" 

9. Others (Incl. Copper, Zinc, Lead 
etc.) 

20,000 

Manufacture of con- Maintenance 
struction 

4 5 

17,150 

57,000 

21,820 

171,000 

13,083,000 

4,742,200 

184,000 

252,850 

245,100 

10. Metallurgical and other heavy 80,000 Tonnes 18,066,700 
equipment 

11. Petroleum Refining 2,000,000 Tonnesfannum 4,000 

6 

<:> ... 



ANNEXURE A. 3.1-contd. 

2 3 

12. 

13. 

14. 

Fertilizers-N1 

Fertilizers-P:!Os 

Caustic Soda (Chemical) 

100,000 Tonnesfannum } 

100,000 " J 
10,000 

15. Caustic Soda (Electrolytic) 

16. Soda Ash 

17. Sulphuric Acid 

18. Dye Stuffs 

19. Intermediates 

20. Drugs and Pharmaceuticals 

10,000 

130,000 

30,000 

10,000 

25.000 

Rs. 1,500,000 

21. Chemicals, Drugs and Pharma- Rs.IOO,OOO,OOO 
ceuticals Machinery. 

22. Sugar 20,000 Tonnesjannum 

23. Sugar Machinery Rs. 10,000,000 

24. Paper and Paper Board 20,000 Tonnes/annum 

25. Newsprint 10,000 

26. Paper Machinery Rs. 30,000,000 

4 5 6 

59,560 

10,000 

7.080 

78.000 

6,170 

68,750 

175,000 

1,030 

99,350 

5,555 

126,000 

1,520 

1,041 

681,600 



27. Printing ~fachinery Rs. 1,000,000 67,000 

28. Cement 200,000 Tonnes/annum 137,692 Chilled C. I.= 
43,100 kgs. 

29. Cement !-tlachinery Rs. 10,000.000 183,500 Chilled C. I.= 
50,875 kgs. 

30. Refractories 10,000 Tonnes/annum 24,589 

31. Cotton Yarn 2,000 
" } 12,810 

32. Cotton Cloth 2.000,000 tvletresfannum 

33. Cotton Textile ~Iachinery Rs. 10,000,000 1,381,000 

34. Jute 1.000 Looms 27,000 

35. Jute ~lachinr-ry Rs. 10,000,000 3,071,428 "" "' 36. Tyres and other Rubber Pmducts 1,000,000 Tyres and other rubber 123,000 Includes a small 
products. percentage of 

chilled C.J. 
37. ~Iotor Cycles and Scooters U.A.P. 10 0.1 

38. :Motor Cars 
" 

155 2" 

39. Jeeps and Station \Vagons 250 7 

40. Commercial Vehicles 595 9 

41. Steam Locomotives 11,280 695 

42. Diesel Locomotives 5,500 73. 

43. Electric Locomotives . 700 133 



2 3 4 5 6 

44. Wagons 300 51.6 

45. Railway Coaches 250 24 

46. Railway Track . Kilometre 125,000 

47. Marine Diesel Engine 1,000 b.p. 20,500 

48. Merchant Ships 10,000 GRT 216,660 

49. Diesel Engines (excl. engines for 72 2.5 
U.A.P.transport equipment) 

50. Tractors .. 820 30 -51. Crawler Tractors 1,500 0 .. 0 

52. Dumpers and Scrapers .. 1,170 

53. Shovels .. 2,800 

54. Road Rollers .. 6,786 

55. Building and Road Construction Rs. 100,000 8,333 
Machinery 

56. Air Compressors Rs. 50,000 3,052 

57. Power Driven Pumps U.A.P. 373 

58. Refgrigerators .. 6 

59. Air Conditioners .. 6 



60. Water Coolers . .. 2.5 

61. Machine Tools . Rs. 30,000 2,031 

62. Gear Cutting (Reduction Gear !00 Tonnes 43,400 
Units) 

63. Cranes I 5 Tonnes capacity 1,250 

64. Structural Fabrication 5,000 Tonnes 3,400 

65. Power Boilers (incl. the coal pre· Rs. !0,000,000 69,500 
paration etc.)• 

66. Industrial Boilers Rs. !0,000,000 !,000,000 

67. Transformers 
(i) Up to 33 KV !,000,000 KVA 106,400 -0 -68. Electric Motors 
(i) Up to 150 KW !,000 MW 2,280,400 

(ii) Over 150 KW 1,000 MW 588,500 

69. Switchgear Rs. !0,000,000 100,000 

70. Electric Fans U.A.P. 6.7 

71. Sewing Machines 13.5 

72. Lifts 3,500 

73. Precision Instruments Rs. 10,000,000 7,860 

74. Ingot Moulds 1 Tonne of Ingots 30 

NoTE.-U.A.P.=Unit Average Product. 



ANNEXURE A.3.2 

Iron Castings 

Requirements in tonnesfannum 70-71 Sub-division of 
requirements in to noes 

Sl. No. Industry 1970-71 target Manufact- Ivlainten- Total 
.. 

Remark.111 ,.... 
capacity ure or a nee Light Medium Heavy 

construction 

2 3 4 5 6 7 8 9 10 

I. Iron Ore Mining 70,000,000 Tonnes 2,000 2,000 

2. Coal Mining I 60.000.000 15,200 15,200 

3. Neyveli Lignite Integrated Projert 50 50 6 30 14 S.G. -=> 
Iron 12 ~ 

tonnes 

4. Coal Washeries 55,000,000 .. GOO 600 185 415 

5. Hard Coke 5,000,000 .. 2,850 2,850 250 l.'iOO 1,100 

6. Coal and other !\lining !\1achinery 75,000 19.625 19.625 

7. Steel (Ingot) 18,000,000 
" 

85,360 85,360 85,360 

8. Alloy Tool and Special Steel (Ingot) 500,000 .. 2,300 2,300 2,300 

9. Aluminium 280,000 3,540 3,540 900 2,300 340 

10. Others (incl. 
Lead etc.) 

Copper, Zinc, 155,000 .. 1,900 1.900 1,130 385 385 



II. Metallurgical and other 240,000 54,200 54,200 5,000 49,200 
heavy equipment 

12. Petroleum Refining 30,000,000 60 60 28 31 

13. Fertilizers-N 2 • 2,000,000 960 960 

14. Fertilizers-P2 05 1,250.000 

15. Caustic Soda (Chemical) 50.000 50 50 

16. Caustic Soda (Electrolytic) 600,000 42!i 425 

17. Soda Ash 700,000 420 420 

18. Sulphurk Acid 3,500,000 720 720 35 200 485 

19. Dye-stuffs 16,000 110 110 -0 

20. Intermediates 40,000 "" 280 280 

_;!I. Drugs and Pharmaceuticals Rs.800,000,000 550 550 

22. Chemical, Drugs and Pharmaceu- Rs.450.000,000 447 447 Chilled 
ticals f...Iachinery C.I=282 

Tonnes 

23. Sugar 4,500,000 Tonnes 1,2'>0 I .2!>0 9 970 271 

24. Sugar f;..fachincry Rs.l50,000,000 1.883 1,883 16 317 1,550 

25. Paper and Paper Board 1.500.000 Tonn<'S 115 115 



2 3 4 5 6 7 8 9 10 

26. Newsprint 240,000 
" 

25 25 

27. Paper Machinery Rs.250,000,000 5,680 5,680 

28. Printing Machinery Rs.IOO,OOO,OOO 6,700 6,700 

29. Cement 26,000,000 Tonnes 17,900 17,900 Chilled 
C.l.= 
5,600 
Tonnes. 

30. Cement lllachinery Rs.160,000,000 2,936 2,936 236 600 2,100 Chilled 
C. I.= 
1,814 
Tonnes. 

31. Refractories 2,800,000 Tonncs 6,885 6,885 0 .... 
32. Cotton Yam 1,360,000 11,700 11,700 2,510 3,860 5,330 

33. Cotton Cloth 6,400,000,000 
Metres 

34. Cotton Textile :Machinery Rs.500,000,000 69,100 69,100 21,000 13,600 34,500 

35. Jute 117,000 Looms 3,260 3,260 2,505 395 360 

36. Jute Machinery Rs. 35,000,000 10,750 10,750 

37. Tyres and other Rubber Products 7,300 7,300 2,920 2,920 1,460 Includes 
a small 
percent· 
age of 

chilled 
C.I. 



38. Motor Cycles and Scooters 150,000 Nos. 1,500 50 1,550 1,550 

39. Motor Can 45,000 6,975 900 7,875 2,033 5,842 

40. Jeeps and Station Wagons 20,000 5,000 600 5,600 1,250 2.320 2,030 

41. Commercial Vehicles 150,000 89,000 4,800 93,800 20,840 '38,880 34,080 

-42. Steam Locomotives 100 1.128 6,950 8,078 80 985 7,013 

43. Diesel Locomotives 300 1,650 2,210 3,860 74 90 3,696 

44. Electric Locomotives . !50 105 1,995 2,100 2,100 

45. Wagons 60,000 18,000 31,000 49,000 35,800 13,200 

46. Railway Coaches 2,200 550 1,320 1,870 1,870 

47. Railway Track . 375,000 375,000 375,000 -0 ,,, 
48. Other Railway Uses 1,000 3,000 4,000 

49. Marine Diesel Engines 2,000,000 h.p. 4,100 4,100 90 1,810 2,200 

50. Merchant Ships 120,000 GRT 2,600 2,600 

51. Diesel Engines ( exd. en~ines for 140,000 Nos. 10,200 350 10,550 3,100 7,450 
transport equipment). 

52. Tractors 25,000 
" 

20,500 750 21,250 3,100 10,350 7,800 

53. C&<iwler Tractors 1,200 1,800 1,800 120 130 1,550 

54. Dumpers and Scrapers 1,200 1,400 1,-400 90 lCO 1,210 

55. Shovels 250 
" 

700 700 49 49 602 



2 3 4 5 6 7 8 9 10 

56. Road Rollers 1,500 Nos. 10,180 10,810 30 IJO 10,000 

57. Building and Road Construction Rs. 60,000,000 5,000 5,000 
I\lachinery 

58. Air Compressors Rs.200,000,000 12,210 12,210 1,800 5,200 5,210 

59. Powcr DriVen Pumps 300,000 Nos. 112,000 112,000 31,000 78,000 3,000 

60. Refrigerators 120,000 
" 

700 700 700 

61. Air Conditioners 100,000 550 550 550 .. ' 
" 

62. Water Coolers 30,000 
" 

75 75 75 -0 
0> 

63. !\lachine Tools . Rs.1 000,000,000 67,700 67,700 300 12,000 55, -tOO 

64. Gear cutting (Reduction Gear 15,000 Tonnes 6,500 6,500 
Units). 

65. Cranes 120,000 10,020 10,020 1,020 3,210 5,760 

66. Structural Fabrication 2,200,000 1,500 1,500 1,500 

67. Power Boilers (incl. coal prepara- Rs.600,000,000 4,170 4,170 4,170 
tion, etc.). 

68. Industrial Boilers Rs.300,000,000 30,000 30,000 30,000 

69. Transformers: 
Up to 33 KVA 11,000,000 KVA 1,170 1,170 1,170 



70. Electric Motors: 

(i) Up to JjO KW 8,000 1\IW 18,243 l8,H3 4,650 12,180 1,413 
(ii) Over 150 KW 2,000 MW 1,177 1,177 392 736 49 

71. Switchgears Rs.600,000,000 6,000 6,000 4,000 2,000 

72. Electric Fans 4,000,000 Nos. 2j,000 ·25,000 2j,000 

73. Sewing Machines 1,200,000 16,128 16,128 Hl,l.28 

74. Lifts 1,000 3,500 3,j00 

75. Precision Instruments Rs. 700,000,000 550 530 550 

76. Iron Based Rolls various users 5,000 39,000 4-!,000 4-!,000 

77. Ingot Moulds 4j0,000 4jQ,OOO 430,000 ... 
0 ..., 

78. 1\.-fiscellaneous (~lan~hole covers, 75,~?0 7j,000 
gratings, Cisterns etc.). 

ToTAL l,IN,902 208,73j 1,833,637 

Unaccounted 2j0,000 

Allowance for Export and Stock~ 150,000 
building 

GRAND TOTAL 2,233,637 



ANNEXURE A .4 .I 

.Norms of consumption for Malleable Iron Castings 

Sl. No. Industry 

2 

I. Tyres and Rubber Products 

2. Wagons 

3. Tracton 

4. Moror-cars 

5. Jeeps and Station \Vagons 

6. Commercia I Vehicles 

7. Aiotor Cycles and Scooters 

8. Bicycles . 

?\fachine Tools . 9. 

Unit 

3 

1,000.000 tvres and other 
rubber products. 

Vnit Average Product 

Rs. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

10. Chemical, Drugs· and Pharmaceuticals ~Iachi- Rs. 
nery 

30.000 

100,000,000 

II. 

12. 

Cotton Textile t\.Iachinery 

Pipe Fittings 

Rs. 10,000,000 

5% of total weight of pipes and 
tubes of sizes requiring malleable 
iron fittings. 

Requirements of Maheable Iron Ca111tings 
in Kilogrammes/annum/unit of industry 

Manufacture or 
construction 

4 

1.43 

25.6 

66 

80 

230 

6.8 
0.3 

3.12 
19,111 

26,140 

rvlaintenance 

5 

1,37,000 

-0 
00 



ANNEXURE A.4.2 
~ 

I Malleable Iron Castings ~ 

l: 
0 

St. 1"\o. Industry Requirements in Tonnes per Sub-division of require-~ 1970-71 target Remarks 
~ 

"' C"apacity annum-1970-71 • ments (Tonnes) 
~ --, ,. 

~1anu6c- 1\ Ia intenancr Total Ught h.-tedium Heavy 
ture or 

construe-
tion 

2 3 4 5 6 7 8 9 10 

I. Tyres and Rubber Product 9,200 9,200 9,200 

2. \Vae:on:\ 60,000 Nos. 86 86 86 -0 
<Q 

3. Tractors 25,000 Nm: . 640 640 330 310 

4. . Motor Cars 45,000 Nos. 2,970 2,970 45 2,92.1 

5. Jeep and Station \'\'agons 20,000 Nos. 1.600 1,600 104 800 696 

6. Commercial V chicles 150,000 Nos. 3-!,500 3-!,500 2,250 17,2.10 15,000 

7. Motor Cycles and Scooters 150,000 Nos. 1,020 1,020 420 600 

8. Bicycles 3,500,000 Nos. 1,050 1,050 1,050 

9. Heavy Electrical Equipment 210 210 

10. ~\lachine Tool-i Rs.1 ,000,000,000 10-l 101 10-l 



ANNEXURE A.4.2-Contd. 

2 3 4 5 6 7 8 9 10 

11. Chemicals, Drugs and Pharmaceu-
ticals Machinery. 

Rs. 450,000,000 86 86 

12. Cotton Textile Machinery . Rs. 500,000,000 3,107 1,307 1,307 

13. Pipe Fittings 55,000 55,000 16,500 33,000 5,500 

14. h.fiscellaneous 500 500 

TOTAL 99,073 9,200 I ,08,273 
Allowance for stock-building 500 ---- -GRAND TOTAL 1,08,773 0 

tonncs 

Say l.l 1akh tonnes. 



ANNEXURE A.5.1 

NormJ qf consumption for Steel Castings 

SI. No. Industry Unit Requirements of steel castings in Remarks 
Kilogrammes/annumjunit of 

industry 
,...- ""' lvlanufacture or l\ilaintenance 

construction 

2 3 4 5 6 

I. Iron Ore Mining 600,000 tonn<>/ 7,710 
annum 

2. Coal Mining 600,000 2,880 -.. --
3. Coal Washeries 2,000,000 .. 33,400 

4. Hard Coke 300,000 18,000 

5. Coal and other Mining Machinery 50,000 .. 4,500,000 

6. Steel (Ingot) 1,000,000 5,000,000 

7. Alloy Tool and Special Steel (Ingot) 40,000 .. 160,000 

8. Aluminium 20,000 21,600 

9. Others (incl. Copper, Zinc and Lead etr.) 20,000 .. 20,000 

10. Metallurgical and other heavy equipment 80,000 Tonnes 29,000,000 



A:-JNEXURE A. 5. 1-Contd. 

U.A.P.~Unit AVERAGE Product. 

------
2 3 4 5 6 

II. P~troleum Rdlning 2,000,000 Tonn«/ 19,333 
annum 

12. Fertilizr-rs-·N1 • 100,000 
" } 5.900 

13. Fertilizers-P2 0 5 100,000 
" 

14. Chemicals, Drugs and Pharmaceuticals Rs. 1,500,000 4,500 

15. Chemical'i, Drugs and Pharmaceuticals :Machi- Rs. 100,000,000 1,666,000 Alloy steel= 1,670 
nery. kgs. --N 

16. Sugar 20 000 Tonnes/ 200 
annum 

17. Sugar :Machinery Rs. 10,000,000 40,000 

18. Paper and Paper Board 20,000 T onnes/ 1,200 
annum 

19. Newsprint 10,000 
" 

830 

20. Paper :Machinery Rs. 30,000,000 100,200 Alloy and stain-
less steel= 
12,000 kgs. 

21. Cement 200,000 Tonn.s/ 37,000 Alloy steel=740 
annum kgs. 



22. Cement ~1achinery Rs. 10,000,000 325,000 .. Alloy steel= 146,000 

23. Refractories 10,000 Tonnes/ 
kgs. 

5,714 
annum 

24. Textile ~lachinery Rs. 10,000,000 44,000 

25. Tyres and Rubber Product. I ,000,000 Tyres and 63,100 
other rubber products. 

26. Commercial Vebido U.A.P. 60 0.75 

27. Steam Locomotives 26,150 355 

28. Diesel Locomotives 14,000 157 

29. Electric Locomotives .. 16,400 143 -
30. Wagons .. 1,183 39 On the b"'is that -

50% of bogie 
w 

wagons shall 
have cast steel 

31. Railway Coaches .. 1,320 8 
bogies. 

32. ~larine Diesel Engines 1000 hp. 7,000 

33. ~lerchant Ships 10,000 CRT 75,000 

34. Diesel Engines {Exd. Engines for transport U.A.P. 6 
equipment) 

35: ~, ractors .. 160 

36. Crawler Tractors .. 4,670 



A.':-.lEXURE A. 5.1-Concld. 

2 3 4 5 6 

37· Dumpers and Scrapers U.A.P. 3,420 
83. Sho\"els .. 18,500 Alloy steel=l5,500 

39. Road Rollers 
kgs. 

50 
-w. Building and Road Construction ~Iachinery. Rs. 100.000 1.000 
41. AirComp~rs Rs. 50,000 500 

42. Power Driven Pumps U.A.P. 4{) 

43. ~lachine: Tools . Rs. 30,000 10 Alloy steel mostly. 

44. Gear Cutting (rt:"'duction gear units) 100 Tonnes 7,600 
45. Cranes 15 .. 1,350 --46. Structural Fabrication 5.000 .. 1,000 .... 
47. Powt':r Boilers (incl. coal preparation) Rs. 10,000,000 6'>.000 
48. Industrial Boilers Rs. 10,000,000 35,400 
49. Turbine and Generators: 

(i) Steam 120 J\!W 6-!.200 
(ii) Hvdro 120 ~IW 326,000 

50. Electric :Motors: 
(i) Vp to !50 ~w 
(ii) Ovor 150 ~\\' 

1000 MW) 
1000 MW 1,100,000 

51. Switch gears Rs. 10,000.000 585 

52. Lifts U.A.P. 100 
53. Precision Instruments Rs. 10,000,000 860 



AN~EXURE A. 5.2 

Steel Castings 

Requirements in Tonnes per SulHiivision of require· Remarks 
annum 1970-71 ments (Tonnes) 

Sl. !\o. Industry 1970-71 target 
capacity ~1anufac- Mainte- Total Light 1-.ferlium Heavy 

ture or nance 
construe-

tion 

2 3 4 5 6 7 8 9 10 

I. Iron Ore ]\fining 70,000,000 Tonnes 900 900 

2. Coal ~fining 160,000,000 768 768 -.... 
3. Ke}'\'eli Lignite Integrate-d Pcoj~t 1,600,000 251 251 250 

4. Coal "'asheries 55,000,000 919 919 229 690 

5. Hard Coke 5,000,000 300 300 20 195 85 

6. Coal and other ~fining 1\fachirlery 75,000 6,725 6,725 

7. Steel (Ingot) 18,000,000 90,000 90,000 124 45,900 43,976 

8. Alloy Tool and Special Steel 
(Ingot). 

500,000 2,000 2,000 45 860 1,095 

9. Aluminium 280,000 302 302 

10. Others (incl. Cop~r, Zinc, Lead, 155,000 155 155 93 31 31 
· etc.). 



ANNEXURE A.5.2-Contd. 

2 3 4 5 6 7 8 9 10 

11. r..letallurgical 
equipment. 

and other hca\'Y 241J,OOO Tonnes 87,000 87,000 8,600 78,41)0 

12. Petroleum Refining 30,000,000 .. 290 290 !50 IW 

13. Fertilizers-N, 2,000,000 70 70 5 33 32 

H. Fertilizers-P10 5 1,250,000 25 25 12 12 

15. Chemicals, Drugs and Pharmaceu· Rs. 800,000,000 2,315 2,315 1,068 1,247 
ticals. 

16. Chemicals, Drugs and Pharmaceu- Rs. 450,000,000 7,500 7,500 3,460 4,040 Alloy 
ticals l\1achinery. steel= -7.5 tonncs -"' 

17. Sugar 4,500,000 Tonncs 45 45 

18. Sugar Machinery Rs. 150,000,000 600 600 !50 450 

19. Paper and Paper Board 1,500,000 Tonncs 90 90 

20. Newsprint 241J,OOO .. 20 20 

21. Paper :Machinery Rs. 250,000,000 835 835 271 564 Alloy & 
stainless 
steel= 100 

tonnes. 

22. Cement 26,000,000 Tonncs 4,810 4,810 4,810 Alloy 
steel= 
96.2 
tonnes. 



23. Cement r..lachincry Rs. 160,000,000 5,200 5,200 200 400 4,600 Alloy 
steel= 
2,368 
tonnes. 

24. Rdractories 2,800,000 Tonnes 1,600 1,600 

25. Textiles :t\.fachinery Rs. 500,000,000 2,200 2,200 700 500 1,000 

26. Tyres and Rubber Products 4,400 4,400 2,200 2,200 

27. Commercial V chicles 150,000 Nos. 9,100 400 9,500 2,375 7,125 

28. Steam Locomotives 100 , 2,615 3,800 6,415 643 3,849 1,923 

29. Diesel Locomotives 300 4,200 300 4,500 534 3,206 760 Alloy 
steel= 
3,420 

tonnes --for manu· .... 
facture. 

30. Electric Locomotives 150 
" 

2,460 150 2,610 153 1,998 459 

31. \'Vagons 60,000 , 71,000 20,000 91,000 22,000 46,000 23,000 

32. Railway Coaches 2,200 2,900 400 3,300 900 2,400 

33. Other Railway Uses 1,000 1,000 800 200 

34. ~Iarine Diesel Engines 200,000 h.p. 1,400 1,400 100 940 360 

35. :Merchant Ships 120,000 GRT 900 900 

36. Diesel Engines (excl. engines for 140,000 Nos. 850 850 100 750 
transport equipment). 



A.'<NEXURE A. 5. 2-Contd. 

2 3 4 5 6 7 8 9 10 

37. Tractors 25,000 Nos. 4.000 4.000 700 3,300 

38. Crawlr-r Tractors 1,200 5.600 5,600 1,205 4,595 

39. Dumpr-rs and Scrapr-rs 1.200 4,100 4,100 738 3,362 

40. Shovels 250 4.625 4,625 831 3,79-l Alloy 
steel= 
3,875 
tonnes. 

41. Road Rollers 1,500 75 75 

42. Building and Road Construction Rs. 60,000,000 
Machinery. 

600 600 00 

43. i\.ir Compressors Rs. 200,000,000 2,000 2.000 133 1,132 735 

44. Power Dri\'en Pump . 300,000 !\o<. 12,000 12,000 1,200 9.216 1,584 

45. ~lachine Tools Rs. I ,000,000,000 337 337 Alloy 
Steel 
mostly. 

46. Gear Cutting (Reduction gear 15,000 Tonnes 1,140 1,140 
UniiS). 

47. Cranes 120,000 Tonnes 0 10,80 10,800 240 2,640 7,920 

48. Structural Fabrication 2,200,000 .. 440 440 440 



49. Powa BoiJ~rs (incl. coal prepara· 
tion etc.). 

Rs. 600,000,000 3,900 3,900 3,900 

50. Industrial Boilers Rs. 300,000,000 1,062 1,062 1,062 

51. Turbines and Generators: 
1,385} fi) Steam 2.600 l\!W 1,38; 1.38S Accounts 

Iii) Hydro 2,100 l\IW 5,710 5,710 5,710 for en-
tire out-
put of 
HEL 
4700 ton-

""' are 
over 20 
tonnes a 

52. Electric ~lotors: 
piece. 

(i) l:p to ISO K\\' 8,000 l\!W} 5,500 5,500 
(ii) Over 150 KW 2,000 l\1\\' -~ 

53. For other heavy electrical equip-- 2,500 2,500 
ment. 

54. Switch gears Rs. 600,000,000 3) 35 

55. Lifts 1,000 Nos. 100 100 

56. Precision Instruments Rs. 700,000,000 60 60 60 

57. Steel Rolls \"arious Vsers ~.000 20,000 24,000 24,000 

TOTAL 276,~H 15~,310 430,7~ 

t:naccount~ w,ooo 
Allowance for stock-building 4,000 

GRAS:D TOTAL ~74.7~ 



ANNEXURE A.6.1 

Norms of Consumption for Non-ferrous Castings 
U.A.P.-Unit Average Product. 

Sl. No. Industry Unit Requirements of Non-Ferrous cast- REMARKS 
ings in Kilogrammesjannumjunit 

of industry ,.... 
r-..lanufacture or ~laintenance 

Construction 

2 3 4 5 6 

I. Coal ~lining 600,000 Tonnesfannum 1.5 Gun Metal only. 

220 Aluminium= 120 -"" kgs. 0 
2. Neyveli Lignite Integrated Project 

Brass~ 100 kgs. 
3. Steel (Ingot) 1,000,000 Tonnesjannum 300,000 Gun Metal only. 
4. Aluminium 20,000 

4,900 Brass Castings 
only. 

5. Others {Incl. Copper, Zinc, Lead 20,000 
etc.) 

6. Petroleum Refining 2,000,000 
" 

2,660 Bronze Castings 
only. 

7. Sugar Z...1achinery Rs. 10,000,000 5,660 White Metal= 
1660 Kgs. 

s. Paper and Paper Board 20,000 Tonne>/annum 4,200 Gun Metal Only. 

9. Paper Machinery Rs. 30,000,000 2,830 Bronze 
only. 

Castings 



10. Cement . 200,00(1 Tonnes.Jannum 1,480 

11. Cement ~fachinery Rs. 10,000,000 69,250 Bronze castings= 
356 l<g>. 

12. Cotton Yam 2,000 Tonnes/annum l 
~ 6,250 

13. Cotton Cloth 2,000,000 Metres/annum J 

14. Cotton Textile ~Iachinery Rs, 10,000,000 100,000 Bronze=3,800 kgs. 
Pre!JSure Die 
Cast=96,200 kgs. 

15. Jute 1,000 Looms 8,560 Brass=8,340 kgs. 
Aluminium=210 
kgs. -"" 16. Tyres and other Rubber Products 1,000,000 Tyres and other rubber 18,000 Bronze= 890 kgs. -

products. Aluminium= 890 
kgs. 

17. ~fotor Cycles and Scooters U.A.P. 15.2 Aluminium= 15 
kgs. 

18. Motor Ca" " II Aluminium Cast· 
in~. Pressure Die 
Castings= 7 kgs. 

19. Commercia) Vehides 24 Aluminium Cast .. 
ings. Pres.o;ure 
Die Castings= 

10 kgs. 



2 

20. Steam Locomotives 

21. Railway Coaches 

22. Tractors . 

23. Road Rollers 

24. Power Driven Pumps 

25. Transformers 

26. Refrigerators 

27. Machine Tools. 

28. Cranes 

ANNEXURE A.6.1-Contd. 

3 

U.A.P. 

" 

" 

" 

25KVA 

U.A.P. 

Rs. 30,000 

15 Tonnes capacity 

4 

1,080 

615 

6 

120 

20 

2.1 

0.2 

37 

50 

U.A.P.=Unit Average Product. 

5 6 

Bronze= 2kgs. 
Pressure Die cast
ings=4 kgs. 

Bronze castings 
only. 

Brass Castings 
only. 

Pressure Die 
Castings. 

Aluminium ~31.2 
kgs. Phospor 

Bronze= 1.3 kgs. 
Other Non-fer
rous~4.4 kgs. 

Bronze~21 kgs. 
G.M.~30 kgs. 



ANNEXURE A.6.2 

Non-Ferrous Castings 

Sl. No. Industry 1970-71 target capacity 

2 3 

I. Coa!Mining 160,000,000 Tonnes 
2. Neyveli Lignite Integrated Project 1,600,000 , 

3. Steel (Ingot) 18,000,000 

4. Aluminium " 
5. Others (incl. Copper, Zinc, Lead 

etc.) 

280,000 
155,000 

" 
6. Petroleum Refining 30,000,000 

7. Sugar Machinery IU. 150,000,000 
8. Paper and Paper Board 1,500,000 Tonnes 

9. Paper Machinery IU. 250,000,000 

10. Cement 26,000,000 Tonnes 

11. Cement Machinery Rs. 160,000,000 
12. Cotton Yam . 1,360,000 Tonnes J 
13. Cotton Cloth . 6400,000,000 Metres 
14. Cotton Textile Machinery . Rs. 500,000,000 

15. Jut~ 117,000 Looms 
16. Tyres and Rubber Products 

Requirements in tonnes per annum ToTAL 
1970-71 

------------~~---------; 
?vlanufacture or 
construction 

4 

85 

23.6 

1,108 

5,000 

1vlaintenance 

5 

0.4 
0.22 
5,400 

38.1 

40 

3!5 

192 

5,660 

1,002 
1,208 

6 

0.4 
0.22 

5,400 

38.1 

40 
85 

315 
23.6 
192 

1,108 

5,660 
5,000 

1,002 
1,208 

-"" c..o 



ANNEXURE A.6.2.-Contd. 

2 3 4 5 6 

17. .Motor Cydes and Scooters 150,000 Nos. 2,278 2,278 
18. Motor Cars 45,000 485 485 

19. Commercial Vehicles 150,000 3,600 3,600 

20. Steam Locomotives 100 108 108 
21. Railway Coaches 2,200 1,353 1,353 
22. Tractors . 25,000 .. 150 150 
23. Road Rollers 1,500 180 180 
24. Power Driven Pumps 300,000 8,600 8,600 

25. Transformers 11,000,000 KVA 950 950 
26. Electric Transmission 50 50 

27. Refrigerators 120,000 Nos. 26 26 ~~ ..... 
28. ~lachine Tools . Rs.IOOO,OOO,OOO 1,232 1,232 

29. Cranes 120,000 tonnes 415 415 
30. ~liscellaneous (domestic uses like 10,000 10,000 

taps, kitchen ware, decoration, 
pieces, etc.) 

ToTAL 35,644 13,856 49,500 

Unaccounted 10% of total 4,900 

Allowance for Stock-building 100 

GRAND TOTAL 54,500 Tonnes 

Of this grand total, nearly 22% will be aluminium or aluminium alloy castings, 70% copper alloy castings and 8% zinc alloy 
castings by wel~ht. 



ANNEXURE A.7.1 

Estimated Demand of C.l. Pipes and Specials during 1970-71 

Lakh tonnes 

• 
l. Public water supply and sanitation (urban and rural) 2.55 

2. Private building construction 0.53 

3. Private sector industry 1.03 

4. Public set:tor industry excluding oil and mining 1.01 

5. !\lining industry 0.15 

6. Oil industry 0.15 

7. Other sectors 0.75 

8. Maintenance and replacelnents 0.20 

9. Allowance for exports 3.00 

10. Allowance for stock build·up 0.02 

TOTAL 0 9.39 

125 
9-S M of I & S6S 



Sl. No. Industry 

2 

I. Iron Ore Mining 

2. Coal Mining 

3. Coal Washeries 

4. Coal and other ~lining :Machinery 

5. Steel (Ingot) 

6. Alloy Tool and Special Steel 
(Ingot) 

7. Aluminium 

8. Others (incl. 
etc.) 

Copper, Zinc, Lead 

9. Metallurgical 
equipment. 

and other heavy 

!0. Petroleum Refining 

ANNEXURE A.B. I 

Norms of Consumption for Steel Forgings 

Unit 

3 

600,000 Tonnesfannum 

600,000 
" 

2,000,000 
" 

50,000 
" 

1,000,000 

40,000 

20,000 
" 

20,000 
" 

80,000 

2,000,000 

Rcquir~ments of Steel Forgings in 
Kilogrammes/annumjunit of 

industry 
r-----------~------------~ 
~lanufacture or 
construction 

4 

13,230,000 

16,856,000 

Maintenance 

5 

2,140 

4,320 

3,260 

1,070,000 

434,400 

36,900 

441,000 

18,700 

REMARKS 

6 



11. Fertilizers N 1 100,000 .. 1 

J 4,000 
12, Fertilizers P1 Oli 100,000 

13. Caustic Soda (Chemical) 10,000 1,200 

14. Caustic Soda-Electrolytic 10,000 200 

15. Soda·Ash 130,000 .. 4,820 

16, Sulphuric Aciq 30,000 .. 1,110 

17. Dye-stuffs 10,000 .. 9,375 

18. Intermediates 25,000 .. 12,500 . 

19. Drugs and Pharmaceuticals Rs. 1,500,000 165 

20. Cnemicals Drugs and Phar- Rs. 100,000,0mT 565,000 
,, ...., 

maceuticals ~1acbinery 

21. Sugar 20,000 Tonnesfannum 140 

22. Sugar b.iachinery Rs. 10,000,000 80,000 

23. Paper and Paper Board 20,000 Tonnesfannum 425 

24. Newsprint 10,000 340 

25. Paper Machinery Rs. 30,000,000 65,500 

26. Printing 1\·lachinery Rs. 1,000,000 2,600 

27. Cement 200,000 Tonnes/annum 96,600 

28. Cement Machinery Rs. 10,000,000 30,750 



U.A.P.=Unit Average Product 

2 3 4 5 6 

29. Cotton Yarn 2,000 Tonnesfannum 4,260 

30. Cotton Cloth 2,000,000 metres 1,140 

31. Cotton Textile Machinery Rs. 10,000,000 27,000 

32. Jute 1,000 Looms 12,650 

33. Jute Machinery Rs. 10,000,000 695,000 

34. Tyres and Rubber Products 1,000,000 Tyres and other rubber 5,300 
products. 

35. Bicycles U.A.P. 1.54 

"" 00 
36. Motor Cycles and Scooters .. 11.9 0.4 

37. Motor Cars .. 180 1.6 

38. Jttps and Station Wagons .. 136 5.5 

39. Commercial Vehicles .. 280 3.3 

40. Steam Locomotives .. 18,970 696 

41. Diesel Locomotives .. 8,040 460 

42. Electric Locomotives . .. 6,000 670 

43. Wagons .. 502 26.5 

44. Railway Coaches .. 1,050 19 



45. Marine Diesel Engine /. 1,000 hp. 5,400 

46. lvlerchant Ships 10,000 GRT 112,500 

47. Diesel Engines (Excl. Engines for U.A.P. 135 3 
transport). 

48. Tractors . 140 5 

49. Crawler Tractors .. 795 

50. Dumpers and Scrapers .. 450 

51. Shovels .. 8,180 

52. Road Roller.; .. 435 

"' 53. Building and Road Construction Rs. 100,000 35,400 '-'=' 
Machinery. 

54. Air Compressors Rs. 50,000 510 

55. Power Driven Pumps U.A.P. 4.5 

56. ~{achine Tools . Rs. 30,000 130 

57. Gear Cutting (Reduction gear 100 Tonnes 54,650 
units). 

58. Cranes 15 Tonnes 45 

59. Structural Fabrication 5,000 T onnes 1,700 



2 3 4 5 6 

60. Power Boilers (Incl. Coal Prepa- Rs. 10,000.000 80,670 
ration etc.). 

61. Industrial Boilers Rs. 10,000,000 '60,000 

62. Turbines and Generators: 
(i) Steam 120 1\IW 167,000 147,000 kg. of for-

gmgs ar. over 
20 tonnes a piece. 

(ii) Hydro 120MW 12:i,OOO, 117,000 kg. of for-
gmgs are over 
:.W tonnes a piece. 

63. Electric 1\fotors: 
(i) Below 150 KW 1,000 MW 112,500 Including trac- :..0 

tion motors. 0 

(ii) Above 150 KW 1,000 MW 360,000 Industrial ~lotors. 

64. Switch Gears Rs. 10,000.000 4,ll'i 

65. Lifts U.A.P. 20 

66. Precision Instruments Rs. 10,000,000 1,785 

67. Surgical Instruments . U.A.P, 0.04 

68. Sewing 1\lachines .. 0.3 



ANNEXURE A.8.2 

Steel Forgings 

Sl. No. Industry 1970-71 target Requirements in tonnes per Sub-division of require- Remar-
capacity (tonnes) annum 1970-71 ments ( tonnes) ks 

rvtanufac- Mainte- Total Light ~tedium Heavy 
ture or nance 

Construe-
tion 

2 3 4 5 6 7 8 9 10 

I. Iron Ore ~lining 70,000,000 Tonn<S 250 250 

2. Coal Mining 160,000,000 
" 

1,152 1,152 '-"' -
3. Neyveli Lignite Integrated Pro- 1,600.000 0.3 0.1 0.2 

ject. 

4. Coal Washeries 55,000,000 92 92 92 

5. Coal and other Mining :Machinery 75,000 19,850 19,850 

6. Steel (Ingot) 18,000,000 
" 

19,200 19,200 450 6,500 13.250 

7. Alloy, Tool 
(Ingot). 

and Special Steel 500,000 
" 

5,430 5,430 151 1,510 3,769 

8. Aluminium 280,000 516 516 

9. Others {Including Copper, Zinc 155,000 3,418 3.418 3,139 279 
and lead etc.). 



2 3 4 5 6 7 8 9 10 

10. ~ietallurgical and other heavy 240,000 Tonnes 50,570 50,570 2,925 47,645 
equipment. 

II. Petroleum Refining 30,000,000 280 280 90 184 6 

12. Fertilizers 3,250,000 .. 65 65 3 3 59 

13. Caustic Soda-Chemical 50,000 .. 6 6 

14. Caustic Soda-Electrolytic . 600,000 .. 12 12 12 

15. Soda Ash 700,000 .. 26 26 

16. Sulphuric Acid 3,500,000 130 130 "" 1'0 

17. Dye-stuf!S 16,000 .. 15 15 

18. Intermediates 40,000 .. 20 20 

19. Drugs and Pharmaceuticals Rs. 800,000,000 88 88 

20. Chemicals, Drugs and Ph anna- Rs. 450,000,000 2,540 2,540 
ceuticals Machinery. 

21. Sugar 4,500,000 Tonnes 32 32 

22. Sugar Machinery Rs. 150,000,000 1,200 1,200 

23. Paper and Paper Board 1,500,000 Tonnes 32 32 

24. Newsprint 240,000 .. 8 8 



25. Paper Machinery Rs. 250,000,000 545 545 110 435 

26. Printing l-.lachinery Rs. 100,000,000 260 260 

27. Cement 26,000,000 T onnes 12,557 12,557 305 1,915 10,337 

28. C~ment Machinery Rs. 160,000,000 492 492 12 43 437 

29. Cotton Yam 1,360,000 Tonnes 2,900 2,900 680 1,360 860 

30. Cotton Cloth 6,400,000,000 Metres 3,655 3,655 1,355 1,400 900 

31. Cotton and Textile 1-.lachinery Rs. 500,000,000 1,350 1,350 1,350 

32. Jute 117,000 Loorru 1,480 1,480 490 981 9 

33. Jute :r..tachinery Rs. 35,000,009 2,435 2,435 850 1,547 38 

"" 34. Tyres and Rubber Products 360 360 150 210 "" 
35. Bicycles 3,500,000 !';os. 5,400 140 5,540 5,540 

36. Motor Cycles and Scooters 150,000 .. 1,785 190 1,975 1,975 

37. ?l.lotor Cars 45,000 .. 8,100 760 8,860 4,430 4,430 

38. Jttps and Station \\'agons 20,000 .. 2,730 480 3,210 
• 

1,605 1,605 

39. Commercial \'chicles 150,000 .. 42,500 1,800 44,300 22,150 22,150 

40. Steam Locomotives 100 1,897 6,825 8,722 862 2,686 5,174 

41. Diesel Locomotives 300 2,412 870 3,282 467 1,602 1,213 

42. Electric Locomotives . 150 900 705 1,605 250 710 645 



2 3 4 5 6 7 8 9 10 

43. \Vagons 60,000 No<. 30.1.>0 15,000 45.150 12,6.>0 32.500 

44. Railway Coaches 2,200 .. 2,320 1,040 3.360 1,000 2,360 

45. Other Railway Uses 2,760 740 3,500 

46. · ~Iarine Diesel Engin("S 200.000 hp. 1,080 100 1,180 20 335 825 

47. :Merchant Ships 120,000 GRT 1,3.>0 I ,350 

48. Dif"Sel Engines fexcl. engines for 140.000 19,000 790 19,790 8,925 9.965 900 
transport equipment). 

49. Tractors 25,\)00 No<. 3,480 640 4,120 2,884 1,236 
<>0 .... 

50. Crawler Tractors 1,200 950 55 1,005 351 452 202 

51. Dumpers and Scrapers 1,200 
" 

540 540 135 162 243 

52. Shovels 250 .. 2,046 2,046 6.16 1.390 

53. Road Rollers 1,500 
" 

650 650 650 

54. Building and Road Construction Rs. 60,000,000 21.200 21,200 
~:lachinery. 

55. Air Compressors R<. 200,000,000 2,0.>0 75 2,125 610 570 945 

56. Power Driven Pumps 300,000 Nos. 1,300 230 1,530 175 630 725 

57. Nlachine Tools. . . Rs. I ,000,000,000 4,335 4.335 705 2.630 1,000 



58. G~r Cutting 
Units). 

(R~duction Gear 15,000 Tonnes 8,200 8,200 

59. Cranes 120,000 360 360 280 80 

60. Structural Fabrication 2.200,000 750 750 750 

61. Pow~r Boilers (Incl. coal prepara- Rs. 600.000.000 4,8-!0 4.840 
tion etc.). 

62. Industrial Boilers Rs. 300.000,000 1,800 1,800 

63. Turbines and Generators: 

(i) Steam 2.600 l\IW 3,613 3,613 219 3,394 (3175 ton-

• nes are 
over20T 
a piece.) 

(ii) Hydro 2,100 MW . 2.190 2,190 60 2.130 (2055 
tonnes "' '-'' are over 
20 T a 
piece.) 

64. Electric :Motors: 
(i) Below 150 KW 8,000 1\!W 900 900 100 900 

(ii) Ovt>r 150 KW 2,000 1\!W 720 720 50 fi70 Indm.t-
rial ~lot-
ors . .. 

65. Switchgears 'Rs. 600,000,000 247 247 

66. Other Uses by Ht"a\)' Electricals 3500 3,500 3,500 All for-
Ltd. gings 

over 20 
tonnes a 
piece. 



2 3 4 5 6 7 8 9 10 

67. Lifts 1,000 Nos. 20 20 

68. Precision Instrumen;s Rs. 700,000,000 125 125 125 

69. Surgical Instruments . 5,000,000 pieces 200 200 200 

70. Pipe Moulds 10,000 10,000 

71. Rolls 12,000 12,000 

72. M:andriUs for Seamless Pipes 740 740 

73. Sewing Machines 1,200,000 Nos. 360 360 360 

"" TOTAL 2,88,742 82,164 3,70,906 a> 

Unaccounted 5% of Total 20,000 

Allowance for Stock·building • 3,600 

GRAND ToTAL 3,94,506 
Say 3.95 lakh tonnes 



ANNEXURE A.9.1 

Estimated Demand for Steel Tubes during 1970-71 

I. Agriculture and Irrigation 

2. Oil Prospecting and Relining 

3. Mining Industries 

4. M/C Tools and Instruments 

5. Heavy Mechanical Engineering Industries (including vehicles) 

6. Process Industries 

7. Chemical Industries 

8. Electrical Engineering Industries 

9. Metallurgical lndwtries 

10. Constructional works (excluding Metallurgical) 

11. Power 

12. Public Water supply and sanitation 

13. Transportation : 
(i) Railways • 
(ii) Petroleum pipe lines 

(iii) Shipping 
(iv) Civil Aviation 
(v) Posts and Telegraphs 

Miscellaneous ( 10% of total) 
ToTAL 

Tonnes 

25,000 

1,08,000 

19,000 

6,300 

87,000 

58,000 

97,200 

15,500 

81,000 

3,45,000 

25,300 

3,17,000 

32,700 
85,500 
13,000 

75 
2,150 

13,17,800 
1,31,800 

GRANo ToTAL 14,49,600 
Say: 14.5 lakh tonnes. 
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Sl. No. Industry 

2 

I. Iron Ore Mining 

2. Coal Mining 

3. Coal Washeries 

4. Hard Coke 

5. Steel (Ingot) 

6. Aluminium 

7. Othcn (Copper, Zinc, Lead etc.) 

8. Petroleum Refining • 

ANNEXURE A.IO.l 

.Norms of C011Sumption for Gears 

Un~t 

3 

600,000 tonncs/annum 

600,000 

2,000,000 

300,000 

1,000,000 

20,000 

20,000 

2,000,000 

.. 

.. 

.. 

.. 

Requirements of gears in Nos. 
per unit of industry 

,--
f\.lanufacture or 

construction 

4 

~laintenancc 

5 

3 
2 
2 

36 

365 
15 
22 

108 

720 
140 
100 
48 

10 

II 
7 

Remarks 

6 

Spur 
Bevel 
Helical 

Spur 
"" 00 

Spur 
Helical 
Worm 

Spur 

Spur 
Bevel 
He heal 
Worm Wheels 

Spur 

Helical 
Worm Wheels 



9. Fertilizen-N1 100,000 tonnesfannum 22 Spur 
5 Helical 

10. Fertilizers-P10 6 100,000 
" 

15 Wonn 

11. Sulphuric Acid 30,000 
" 

90 Spur 

12. Dye-Stuffs 10,000 .. 49 Worm Wheels 

13. . Chemicals, Drugs and Pharmacc:u~ Rs. 100,000,000 125 Spur· 
ticals· Machinery. . . 4,260 Bevel 

14. Sugar 20.000 tonnesfannum 19 Spur 
2 Bevel 
4 Wonn 

15. Sugar ~lachinery Rs. 10,000,000 100 Spur 
47 Bevel 

'-"· 27 Helical 10 

16; Paper l\Iachinery· Rs. 3,000,000 68 .. ·Spur and a few 
Helical. 

13 Bevel 

17. Cement 200,000 tonnesfannum 2 Spur 
2 Bevel 
I Helical 

12 · Worm Wheels 

18. Cement ~fachinery Rs. 10,000,000 712 All types of 
Gears. 

19. Cotton Yam 2,000 tonnes/annum 300 Spur 
32 Bevel 
17 Helical 



U.A.P.=Unit Average Product. 

2 3 4 5 6 

20. Cotton Cloth 2,000,000 metres 506 Spur 
43 Bevel 
26 Helical and 

Worm. 

21. Cotton and Textile l\.fachinery Rs. 10,000,000 27,370 Spur 
92 Bevel 

3,300 Helical 

22. Tyres and Rubber Products 1,000,000 Tyres and other rubber 28 Spur 
products. 15 Bevel 

43 Helical -.... 
0 

23. Motor Cycles and Scooters U.A.P. 12. Spur 

24. Motor Cars .. 5 Spur 
6 Bevel 

10 Helical 

25. Jeeps and Station Wagons .. 10 Spur 
6 Bevel 
8 Helical 

26. Commercial Vehicles .. 11 Spur 
6 Bevel 

10 Helical 

27. Diesel Locomotives .. 10 Spur 
7 Bevel 
9 Helical 



28. Electric Locomotives 24 All types 
0 

I 29. Marine Diesel Engines 1000 hp. 5 Spur ~ 

;:: 
30. Tractors U.A.P. 25 Spur 0 

~ 9 Bevel .. 
"' 31. Shovels 19 Spur 0; ,. 

5 Bevel 
2 Helical 

32. Road Rollecs 18 Spur 
6 Bevel 

33. Building and Road Construction 
Machinery. 

Rs. 100,000 79 Spur 

34. . Machine Tools . Rs . 30,000 30 Spur -2 Bevel .... 
I Helical 
2 Wonn and \Vorm 

Wheel Pairs. 

35. Cranes 15 tonne'> 27 Spur only 





8. Others (Incl. Copper Zinc, Lead !55,000 
" 

78 78 78 Spur 
etc.) 

9. Petroleum Rdlning 30,000,00Q !57 !57 45 22 90 Helical 
1!0 1!0 !!0 \Vorm 

Wheels 

!0. F ertili~t·rs-~ ~ 2,000,000 
" 

212 212 125 62 25 Spur 

50 50 25 25 Helical 
!51 !51 50 38 63 \Vorm 

!I. Fertilizers-P20.; 1,250,000 
" 

134 134 79 39 16 Spur 
32 32 !6 16 Helical 
96 96 32 24 40 \Yorm 

12. Sulphuric Acid 3,500,000 !0.445 !0,445 !O.H5 Spur 

!3. Dye-Stuffs !6,000 79 79 79 \\'orm 
,.. 

" "" Wheels 

!4. Chemic~t!s Drugs and Pharmaccu- Rs. 450,000,000 562 562 562 Spur 
ticals l\la<"hiner~-. 19.200 !9,200 19,200 Bc\·el 

15. Sugar 45,000,000 Tonnes 4,320 4,320 270 !.890 2,160 Spur 
540 540 540 Bevd 
8!0 810 8!0 \Yorm 

!6. Sugar r..Iachinery Rs.l50,000,000 1.500 1,500 !50 1.350 Spur 
670 670 70 600 Bevel 
400 400 650 !56 Helical 

17. Paper r..lachinery Rs.250,000,000 565 565 565 Spur 
and a few 

Helical 
105 !05 !05 Bevel 



U.A.P.=Unit Average Product. 

2 3 4 5 6 7 8 9 10 

18. Cement 26,000,000 Tonncs 300 300 110 90 .100 Spur . 280 280 100 100 80 Bevel 
200 200 120 80 Helical 

1,580 1,580 820 760 ¥lorm 
Wheel 

19. Cement l\lachincry Rs.250,000,000 11,400 11,400 All 
types 

20. Cotton yarn 1,360,000 Tonnes 202.400 202,400 Spur 
22,100 22,100 Bevel 
11,900 11,900 Helical -... ... 

21. Cotton Cloth . 6,400,000,000 metres 1,624,000 1,624.000 Spur 
139,200 139,200 Bevel 
84.800 81,800 Helical 

and 
\Vonn 

22. Cotton Textile l\-lachinery Rs.500,000,000 1,368,500 1,368.500 Spun 
4,610 4,610 Bevel 

165,000 165,000 Helical 

23. Tyrros and Rubber products 1510 1,510 576 288 616 Spun 
808 808 576 174 58 Bevel 

2.310 2,310 1,386 576 318 Helical 

u. ~lotor Cycle' and Scooters 150,000 ~as. 1,800,000 1,800,000 1,800.000 Spur 



25. i\[otor Cars 45.000 
" 

225.000 225.000 180,000 450.000 Spur 
450.000 450.000 450.000 Helical 
270,000 270.000 270,000 Bevel 

26. Jeep and Station \Vagons 20,000 
" 

200.000 200,000 180.000 20.000 Spun 
120.000 120.000 120.000 Bevel 
160.000 160.000 160,000 Helical 

27. Commercial \"chicles 150.000 
" 

1.650,000 1.6.;0,000 1,500,000 150,000 ' Spur 
900.000 900.000 750.000 150.000 Bevel 

1,500.000 1.'>00,000 1,050,000 -!50,000 Helical 

28. Diesel Locomotives 300 
" 

3.000 3.000 Spur 
2.100 2.100 Bevel 
2,700 2,700 Helical 

29. Electric Locomotives . 150 3.600 3,600 All 
types -... 

30. :Marine Diesel Engines 200.000 hp. 9226 922 450 424 48 Spur "' 6 6 \Vorm 
and 

\Vheel 

32. Tractors 25.000 Nos. 625.000 625.000 250.000 375.000 Spur 
225,000 225,000 200,000 25,000 Bevel 

33. Shovels 250 " 
4,750 4,750 1,000 1.250 2,500 Spur 
1.2;0 1.250 1,000 2:-,o Bevel 

500 500 .">00 Hdical 

34. Road Rollers 1.500 , 27.000 27.000 10,500 16.500 Spur 
9.000 9,000 7,500 1,500 Bevel 

35. Building and Road Construction Rs. 60,000,000 47.500 47,500 35,000 7,500 5.000 Spur 
).[achiner)·. 



• 2 3 4 5 6 7 8 9 10 

36. !\lachine Tools . Rs.l ,000,000,000 1,013,800 1,013,800 955,000 51.800 7,000 Spur 
52,000 52,000 50.800 1,160 40 Bevel 
77,700 77,700 77,700 \\'onn 

and 
Worm 
wheel 

9,000 9,000 9,000 
pairs 

Helical 

3i. Cranes 120,000 Tonnes 216,000 216,000 84,000 132,000 Spur 

ToTAL 11,168,370 2,150,067 13,318.437 .... 
"' 

Allowance for stock-buildings 80,000 

GRAND TOTAL 13,398,437 
Say 13.4 Million. 



ANNEXURE A.II.l 

ApproximtJ/e total life and cost of unit ,;ets of forgings dies (including Re-sinking) 

Forging l\laterial=Piain Forging ~laterial =Plain Forging ~Iaterial=Ailoy Steel 
Carbon Steel Die Matcrial="60'" Carbon Steel Die Material =High Die l\latcrial =Hot Die SteeJ 
Carbon or I~~ nickel steel block Carbon High Chromium Steel 

Range of forgings Simple Forgings Intricate Forgings Simple Forgings Intricate Forgings Simple Forgings Intricate Forg· 
ings 

~ ,- ~ 
Life Cost Life Cost Life Cost Life Cost Life Cost Life Cost 

(MjTon- (Rs.) (M/Ton- iRs.) (M/Ton- IRs.) (MjTon- (Rs.) (!\!;Ton- (Rs.) (llljTon- (Rs.) 
nes) nes) nes) nes) ncs) nes) 

Light 24 1,500 16 2.200 120 4,500 80 5,500 40 6,000 28 7,200 

l\ledium . 90 2,900 50 3,900 440 9,500 260 12,000 150 12,500 88 18,000 .... ..... 
Heavy 100 5,800 60 6,900 700 18,000 400 25,000 223 26,000 100 33,000 



Range of Forgings 

Light 

~Iedium 

Heavy 

ToTAL 

ANNEXURE A. 11.2 

Approximate cost of forgings die sets 

"60" Carbon or 1% nickel steel 
dies 

Rs. 32 lakhs 

Rs. 36 lakhs 

Rs. 6 lakhs 

Rs. 74 lakhs 

High Carbon high chromium steel 
dies 

Rs. 58 lakhs 

Rs. 50 lakhs 

Rs. 14 lakhs 

Rs.l22 lakhs 

Hot die steel dies 

Rs. 46 lakhs 

Rs. 42 lakhs 

Rs. 10 lakhs 

Rs. 98 lakhs 



Group 

Light 

Medium . 

Heavy 
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ANNEXURE A.l2.1 

Average life of patterns 

Cost of pattern for simple/intricate 
castings 

{Simple Casting Rs. 
30} 

Intricate Casting Rs. 170 

{Simple Casting Rs. 160} 
Intricate Casting R... 840 

{Simple Casting Rs. 400} 
Intricate Casting lh 1600 

ANNEXURE A.l2.2 

Average 
cost of 
pattern 

R... 100 

Rs. 500 

R... 1000 

Average 
total life 

of paUern 
(Number 

ol castings 
obtained)· 

150 

60 

28 

Comparison of cost and life of pat terns 

Wooden Resin AI-Alloy Gun metal, c.r. 
Pattern Pattern Pattern Brass, Pattern 

Bronze 
pattern 

Cost A 2.5A 3A 4.5A 12A 

Life B 4.5B 4.5B 7B Life Long 

11--5M of I & S/~5 



150 

ANNEXURE A.l2.3 

Choice of pattem materials in relation to member of castings to be 
obtained 

~o. of castings to be obtained 

Up to 10 nos. 

2 5 to 100 nos. 

100 to 200 nos. 

500 to 5000 nos. 

5000 to 50,000 nos. 

Choice of pattern material 

Small patterns of hard wood 
large patterns of soft wood 

Hard wood 

Hard wood. Core Boxes should 
be metal faced. With proper 
care, it could yield a" many 
as 500 castings. 

Small patterns should be of 
metal such as Aluminium, 
Bronze, Cast Iron etc. For 
high production of large castings 
it is economical to construct 
patterns of hard wood in dupli ... 
cate, or even of triplicate. · 

Aluminium, machined all over 
to the tolerances required. 



SJ. No. Industry 

I. Motor Cars 

2. Jeeps and Station Wagons 

3. Commercial Vehicles 

4. Motor Cycles and Scooters 

5. Electric Motors 
(i) Up to 1/2 KW 

(ii) 1/2 to 150 KW 
(iii) Over 150 KW 

6. Electric Fans 

7. Di.,;el Engines (Excl. engines 
transport) 

8. Crawler Tractors 

9. Tractors 

10. Power Driven Pumps 

II. Textile Machinery 

ANNEXURE A.l3. I 

Norms of consumption for rolling contact bearings 

Requirements per 
unit of industry per 

annum 
Sub-division of requirements 

Unit 

Unit average product 

for 

" 

" 
Rs.IO,OOO,OOO 

Manufacture or 
construction 

28 

25 

42 

12 

I 
2 
2 

Average 1.5 

70 

42 

2 

I, 151 

Ball Bearings Roller Bearings 

14 14 

3 22 

17 25 

10 2 

2 

1.5 

I 

50 20 

15 27 

2 Heavy Pumps. 

737 414 

-'-" -
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ANNE 

Rolli11e Co11 

II all Jlcarin~ 
(includtnK thrust bearinp) R11ller 

_J,. 
~ 

1970-71 tar~et Upto 10 to JO to 55 to A hove Tutu! Up to 
Sl. No. Industry capao.:ity IOmm :JOmm 55mm I 70mm I 70mm ball ---

bore bore bore bore bo<e lx-ar· IOmm 
ing1 bo..., 

2 3 4 5 6 7 8 9 10 

I. Railway Rolling Stock 62,750 Noo. 

2. Motor Can 45,000 Nos. 378 427 805 748 

3. J~p and Station Wagons 20,000 Noo. 152 171 323 296 

4. Commercial Vehicles 1,50,000 Nos. 758 fl7 1185 

5. Motor Crdes and Scooten 1,50,000 Nos. 351 624 975 

6. Electric Motors l'pto ISO KW 1864 89 9 2640 
8000 MW above'! 
150 KW 2000MW 

7. Electric F ana . 4,000,000 Noo. 249 7950 

8. Diesel Engines 1,¥1,000 SO'!. 27 117 

9. Power Driven Pum()S 3.00.000 N.,. 70 392 90 598 

10. Hl'avy Machin<"ry Plant &. 315,000 tonnes/ 1290 119 1439 
Mining Machinery l'lant. annum 

II. Chaff Cutters 134 172 306 

12. Crawler Tractors 1,200 Nos. 18 14 49 

13, Heavy Earth Moving Ma-
chinery 

17 17 

14. Tracton 25,000 No•. 26 135 470 878 

15. Textiles 1600 11 37 207 45 1900 9 
16. Machine Tools Ra. 1000,000,000 323 253 189 765 31 
17. Sugar Machinery R1. 150,000,000 111 Ill 

ToTAL 1626 4309 4466 603 45 20058 1084 

18. Other w~n not 5pecially 81 215 223 40 2 981 54 
h~h:d above (5'~0 of the 
above llRures) 

ToTAL 1707 4524 4689 843 47 21039 1138 

19. Replacement requirements 426 1131 1172 210 11 4850 264 

ToTAL 2133 5655 5061 1053 58 25889 1422 
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XURE A. 13.2 

tact Bearings 
(I,.igures in thoUJand Nos.) 

Roller Rearin!fl 
(indutlinq thrust bcarinp) 

r- --A.-
~Total Total 

Cylindrical Tapered Spherical Roller ball 

30 55 
Ucaringl and 

10 Above Upto 30 55 170 Upto 30 55 170 roller 
In 10 lo 1 7o :m In In lo 30mm lo lo lo bear-

30mm 55mm 170 mm rnm 55 170 :.!50 bore 55 170 250 ing1 
bore bore nun bore bore mm mm mm mm mm mm 

bore bore bore bore bore bore bo..., 

II 12 13 14 15 16 17 18 19 20 21 22 23 24 

354 354 

65 122 935 1740 

27 20 343 666 

1020 125 730 993 3668 4053 

237 237 1212 

52 13 85 2725 

7950 

15 15 132 

38 38 636 

1439 

124 124 430 

2 8 33 .. 93 

6 4 10 27 

47 195 50 292 1170 

1:100 9 1318 3218 

95 146 110 236 100 60 336 1164 1929 

4 115 

3500 378 140 92 1332 I:JOO 60 33 360 340 8631 28689 

175 18 7 4 66 65 3 18 17 432 1413 

3675 396 147 96 1398 1365 63 34 378 357 9063 30102 

910 99 36 24 349 341 15 8 94 89 2266 7116 

4593 495 183 120 1747 1706 78 42 472 446 11329 37218 

Allowance fn, Jtock building 170 

GR.AND ToTAL 37388 
Say 37.4 million 

MGIPCBB--SI-5 M of I&S/65-24·11·65-500. 
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