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SYNQEDI;J'

T.1s paper 15 an attemt to put ogetner all tie di:‘f'igulties experienced in
the manufacture ot not dip ard electrolytic tinplate in the rourkela Steel Plant of
findustan Steel Limited, It A1 diehits the difficulties winict are peculiar to s dee
veloping economy like I di.': 11 tne namufacture of a p:oduct which is probebly the

m0st sopriisticated of all tuc products marufactured by the Steel lncus try,

Te author briefly describe: tne various difficuliies faced in the starting
up of the wot dip tinning lines at Hourkela, wnen the organisation itself was new,
there was lack of trained and exerienced personnel and there was meed to take correo-
tive neasuves to overcome planning and equipment defects, Added to tnuis were a criti-
cal shortage of foreiyn excrange for imports of Spares and corsumsbles ard a lack of
qualiiy comsciousness right down tne line. All tgese difficulties required quite a

long; time to overcome.

1€ tuen details Step: take: to cvoid or mirimise reeurrence of the same types
of problews at the Sta_e ol ramulacture of the electrolytic product. This foresight
and planring hsve led to tne developuent ot electaolytic tirplete in .ourkels in a mucn
shorter period and tie quality is comparable to any available in tne world market. ‘he
canning industry in India is expandins rapidly and tue future for tinplate msnufacture
is very brisnt, There are also ProSpects for export of the product menufactured in

Rourkela,

The author, wio started :is career in Hindustan Steel Ltd. in the Cold Holling
Mills or the Rourkela Steel Plant and later worked as Superintendent of the Hot
Strip Kill, hes recently taker over as the General Superinterdent of the same
Plant,
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1. INTRCIUCTIQN,

‘e tinplate industry in india started in 1922 when the need for tins for
petrul and kerocene wes felt, 'ne pioneer manuf‘acturet*s tarted sanufacturing tin-
plate by using the not pack rolling process and not dip tinning. Subsequently, ano-
ther private marmufacturef also started producing hot dip tinplate and, encouraged by
tuo trerendous denand fo: this product, this Company purchesed a second-hand Alkaline
line from the Siates to produce fromw imported oold rolled strip the first electroly-
tic tinplate made in the country.

vhen tne Cold Kolling 1ills of Hindustan Steel Limited were planned in
1655=56, a decision was taxer by the Conaultanti? to produce tinplate by the hot dip
process rather tnan the elect olytic process mainly because the estimatad dewand for
tinplate in the ocountry at tuat time {(Fig, 1) did not justify tne installatien of an
electrolytic unit on economic considerations. Hindustan Steel Limited therefore en-
tered the field of tinplate mamuficture in 1961-62 with strip rolled in its own Cold
®olling Mills, Since demand kept on increusing and imports did not stop even after

this, it vas decided to m in for & modern electrolytic tinning umé. when the expan-
sion of the iourkela Sieel Plant from 1 o/t to 1.8 m/t was planned. lLnitially, based
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on demand forecasts mude by varivus agencies appointed by the Government, it was
planned to instal one line to memufscture 100,000 tornee pér year but this was
later changed to a faster unit to produce 150,000 tonnes per year, &8 a recheck
showed that the anticipated demends of the canning induetry in India would out-
strip the production of tinplate in tne ocountry. uhis electrolytic tinning line
hss pone into production towards the end of 1968 anc, after imitial teething
troutles, the line started normel production in the middle of 196Y.
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Fig. 2 indicates the pattern of comump tion of tinplate in India oo~
pared to that in U.S.A. and Japan whioh has been prepared by a Consultant appoin-
ted by Hindustan Steel limited. This clearly shows that there is trempndous
8cope for expamsion of the canning industry in India and that there will be mo
dsarth of demsnd for timplate in the country, Our progress in the past year
leads us to believe that we will live up % the challenge of supplying the re-
quirements of this industry.

This paper will attespt to descride the problems whioh were faoced by
fourkels Steel Plant in mamufacturing these sophisticated products in a develo-
ping ecomomy like India's and will highlight the measures taken to overcome the: -




2+  MANUFACTU.W OF HOT DIF TINFLATE IN HOUKKMLA,

'he various probless encountered in the nanufacture of hot dip timplate in
hindus tan Steel Limited have been described by tne author in a paper presented by
him in an earlic: semina®, priefly, tnese prolleus could be classified under five

heads -

(a) Flanning and layout dif iculties.
\bj Organisational and trcining provlens,

(c¢) rodifications/adjustments in equipment and
operstional practices found to he necessary.

(d) iroblems peculiar to loecal conditions; and

(e) quality problens,

ue to overwhelming difficultice of .astering the technical and organis a-
tionzl probless in starting up ang operatling an integrated iyon and steel wrks ins-
talled in a backward area, hot dip timplate mamufactured in Rourkels did mot come up
to the standards of impoited hot aip tinplate till about tne year 1965, when quality

consciousneas slowly permeated down to the level of the worikers on these lines.

tor example, the planners of the steel plant had been told to centralise
all iacilities like wetaliurgical lacoratories, w rks8hops etc. to enable wor.ers in
tese specialised sections to be bLetter supervised and trained in centralised loca-
tions, 4 workshop speciuily .eant for building u. the tinning machines was therefore
not thousht of orizinally and it became necessary to plan and locate such a workshop
in the nearest proximity to the hot dip tinning section in order to cater to the needs
of that unit. lost of the workers, who were recruited in the ini tial stuges, were
either won with very little experience of the type required or ucience students who

had undergone short apprentice training courses. Sone engineere had also been trained
on similar units in Germany and the United States but these were also mos tly freah
from colieges and, although 2 team of American lpecialiatﬂém engaged to commission
the units, it took a long time to train Such workers and to develop tue nedessary
tecinical and jquality consciousaess in tnem,
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No matter where a plant is imns talled, it is always neosssary to modify
and alter some of the equipment to suit local conditions and this was true of the
hot dip tinning saction also at Hourkela. Lxtensive modifications had to be made
in the carburettor system supplied originally, in the alsali supply line to the wet
washers and a simple but efficient cleaning system had to be installed to remove
tarry matters from the fue) gas before it entered the fine burners of the tin pots.

A major difficulty faced during the initial 8tages was lack of sufficient
foreign exchange to import sufficient Spare parts to run the units and, even when
ve managed to import some of these, wve ran into occasions like onpe where a dozen
complete sets of imported tinning rolls failed sufidenly and prematurely in service
leaving our production in the lurch. Due to lack of foreign exchange also, we were
forced to try out indigenous consumables and one 8uch trial of an Orthosilicate for
our cleaning line led to a period of tremendous jincrease in the 'seconds' produced
on our Lot dip tinning lines (Fig. 3). This defect, wiich caused comidersdle
anxiety to us, vas finally traced back to the cleaniog line after extensive labore~
tory tests and preventive ®measures had to be taken to ensure that the chemical ocone
ocerned was completsly washed off and tie strip thoroughly dried before it was sent
to the annealing section, Thani® . hovever, to the close lisison mainteined with
tw of our major customers, we were sble to gradually improve our quality to a s tage




which sutisfied tae Indian Tabricators.

3¢ EREPLANNING FUR €OLD (ULLING 'Ly EXPANSTON,

vome of tie difficultios encountered in the manutacture of hot dip tinprlate

were eliminated by taking care to sclect and train o group of th: most promising en-
gincers and tecinicisns from tie olJ uniis on similar units in Germany for operaticn
of tne units in the expanded Gold fliling 1.ills. 1This paid rich dividents, because
wrny of the problems peculi~r i Indian ~n.aditigrs Lt ich e designers un Germs iy
were wable to foresee were avoided by suitabls chanrcs in we equipment before it
Wan even erected, Unexpected troublis, wich will be described later, did hamper tic
raising of the productior on tie elsctrolylic tinnine unit in fourkzla but these
would have proved to ue almost ipsuimountsble v ihout the experience jained by thi
group of dedicated young men., 1t was also Sigunificant that tue electrolytic tinnirz
Section was planned by the Central mngineering and iesign ourcau of Hindustan Steel
limited consisting entirely of Indian engin:ers and it was therefore possible for
our Consultants to take care of many of our local pryvlems while negotiating with
tae suppliers of our equinments. The preserce of & leaw of experienced German spe-

cialists7at site also sncrtened tie durationo f this starting up period.

Although the linc is not yet producing to caywiere pnecr its rated capacity,
this has ot been due to the difficulties of this section itself but rather due to
the difficulties in adjusting ourselves in all Secztions of the plant to the quality
demands of a much mo:e sophisticated product. A oconsciouwness of the need for ex-
treme vigilance regarding quali Ly i8 however permeating right down to t.e workers'
level ani the general feeling of most of our customers is that our product is ocom-
parable to any that has beer. imrorted by trem in the past and i8 far superior to the
hot dip tinplate either iwportac or indig~nous. 4 dscision has therefore been taken
that preference woula be given to mamufucture of electrolytic tinplate and the hot
dip lines wall te gradually chut down. “he problems that still exist and the solu-
tions proposed to be taken to 8tep up production to rated cepacity and perfect the
quality of electrolytic tinplate will now be enumerated in detail,

4.

Production of rimming stee) with low sulphur and phosphorus contents, wiich -
are sbsolutely essential for mamfacture of high quality electrolytic tinplate, is
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very difficult under lndian conditioms due to tue higii alumina conient of Indian
iron ores. Fourkela has 1o sugment raisings of iron ore from its captive mines
with purchased ores with the result that the inputs to the Elast furnaces cannot
be controlled to very close quelity and size tlerances, particularly in view of
the absence of bedding and blending facilities at the plant. Qur hot metal ana~
lysis with ruspect to Sulphur and silicon is therefore very inmomsistent., Mure
ther, Hourkela has faced difficulties right from the inception in producing a
good quality of dead soft burnt lime due to inherent defects in the vertical
shaft kilne installed for that purpoke, Fig. 4 indicates the variation in the
sulphur and ailicon contents of the hot wetal produced by the Hourkela Blast Fum-
haces and the loss of ignition of the lime praduced at present in iourkela,

Rimairg steel produced in Rourkela has s carbon content of O.06% uaX,
and a manganese content of 0.25% to 0.40% while attempts are made to keep the
phosphorus and sulphur as low as possible, Generally, howsever, tnere is a wide
variation of these two clements between a mimdmum of 0.02% and a maximum of 0,035/,
The main diificulty experienced in tte mass production of such steel a: Rourkeis
by tae Basic Oxygen Process is the ocontrol of the end-noint temperature for good
rimming action due to tie two major 8hort-conings mentionsd above. The following

8teps ure being teken to overcome these difficulties :-
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(c,

distributin. the tlast fuvie w notel to different mixers
dependirg: or W< 8ilicon range, 30 that the wetar from

eact mixer iS5 mwore consisteni as regurds silicon content;

IBUTING & rupply ol pod dead soft-rurnt lime ty modifi-
chution ot ore of our sneft kiins w a modern design and
irstallin one .ove new s.aft kiln with a parsllel tlow

regenerstive ovaten: and

naking we of modern ojerationsl research metrods to

predict wnd acnifrol the end-point temperature,

action usS slready b-en initiet.d on tue first roint and thcre is already &n improve-

ment in i€ gualily of riswin. steel produced., it ie expected that the other two

measures wilil ve fuily opsrative by the middle of next year after wuich our steel-

making shoul. pose po proble:,

5¢  RULLING uF "INPLale JaJGES ON Ll TaNDEN COLL hlul.

Atteupts for gauge accuracy, strip fletncss and surface quality were mot 2o

rigid wuen the strip was be ng rolled on the reversing mill for the hot dip tinning

lines but tie mamufacture of tne elecgrolytic product ismedintely uwighlisnted the poor

quality of we buse material which ww nsd been producing till them, Our 5-atand
Tandem (old Reduction will (Fig, 2/, designed for a maximum spsed of 1830 n/mimte,
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found it impossible to Froces8 many of the coils whicu eere suitatle for reduction
On our slower reversing mill., e first Step thorefore was to educate tae imspeo-
tion stut’f st the exit end of the bickling uim ® recognise defec's wiich made

the 00118 unsuituble for furtner procesuing on we Tandem *i:l an. this was done
with the assistance of tae foreigcn rollers wno wmmissioned the Tandem .ill. C(pils
80 diverted were roiled on tne reversing wills and ar atteupt wus made t process
thse on the electrolytic tinning line, ihis experiment snowed that tue gauge of
Btrip rolled on the reversing mill was 80 inconsistent that more than 30% of it was
unsuj table for proce.sing as electrolytic tinplate.

Whea tie¢ Tandem Cold Mill was commissioned, tne foreigm coxaissioning
tead rejected a large majority of the coils pickled on our new Pickling line. Even
theugh the defects were &pparentily minor, the reason they advanced was that our
Bill crew was inexperienced and the mili equipment wes jtself having teethirg trou-
bles. Corrective neasures were immedistely taken on the Fickling lLine but the
acdeplance was still extremely low., a 8tudy exterding over a period of tw months
vas made (Tabie I) and each defect was noted down and classified under various heads.
The effect of corrective actions at various stages right from the scarfing of the
8lads and tne resultant improvement in the quality of the hot rolled ooils can be
clearly seen from s close study of the table.
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There was also a breakdown on the edger of the Heversing Roughing Mill
in the Hot Strip Mill section from the iddle of March 1366 to about the middle
of April 1968, and the.e was » resultant increase in the rejection of coils for
rolling on the Tandem kill due to this factor. From the beginning of April 1968,
strict procedures were enforced in the Scarfing section. Slabe were specially
marked for the “andem iill ani inspected more carefully and the acoeplanocs imse-
diately increased from 314 to about §1.5% for thevse specially treated slabe,
whereas it wvas still quite low for slabs where special atiertion was not paid.
Various obviously wrong practices in the Strip l»’.ili, wich were respomsible for

high rete of rejection at the Tandem Mill, were listed out, such as inadequate
scarfing particularly at the edges, late starting of the descaling sprays on the
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heversing hill, late changes o7 wrik rolls md back-up 10lls on the different
aills, nom-replacement of aefective guid s, bad condition of the cilers ete.
and oertain do's and dont's were formulated for implementation by the perso-
nnel of tne dot Strip Mill section,

Altougi tne acospiance figure is now around 70X on an average, w
are still not very satisfied with the quality of the hot rolled coils. Cops-
tant efforts are being made w0 improve tie quality and it is now intended to
build up a data bank of defects on hot rvlled coils and frequency of roll chan-
898, guids cidnges, blocker ropll changes and other vital factors in the Hot
hills section, so that particular types of defects could be correlated to the
corresponding cauwse and a system of Statistical Qality Control could be set
up for this purpose. Some data has already been collected (Fig. 6.1, ¢
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~ 6.6) on gauge differsnce between t; edges of hot 1oll~d coils, rundowm,

~erown, accuracy of gauge throughout thc il etc. &8 a preliminary besis for

the atove purpose. Improved saintenance and operationul practices in the Hot
Strip Mill as a result of introduction of such a systes of Jtatistical Quality
Gontrol would help ws ultimately to emsure that all our hot rolled coils are
fit for rolling on our Tundem Fill.

é.

Al though Hindustan Steel Limited had inforwed its sajor customsrs oven
before erection of the unit had started that ene-third of its productioa of




Fig. 7 -- Continuows annealing uinme,

-

olectrolytic timplate wes planmud o de made ‘rom contimuous aaneaiad quality
14 rolled strip, t.e Indian fatbricaton were rather hesjtant to accept this
product in toe initial Btages. .ersistent efforts nad thvrefore t» be made to
w0 theso cus tomers and Prove ® t.ca mat contimuous anm-aled timplate was in
fact less damaging to their equipment than baten annsaled plute due to better
consistency of the weonanical properties, partacularly temper. ‘he continuous
anmsaling line (Mg, 7) was comaissioned practically with no firm orders for
this type of tinplate. inditially, the line was rug at very slov speeds to pIO=
duce strip to Temper Ty wich ves viat e Ous tomers had been demanding ean
lier. Supplies were made to tae 01l can industry and, wien mo coxplaints were
forthoomin:, this material was also supplied for other end uses in place of
batch anmealed material, Cus tomors were Spparvatly setisfied vith the product
&nd & promotional visjt by our enginesrs acocompanied by the fore:igm oxpert we
arranged o tae brks of tw tw RAOr CODSUmerS, Samples of timplate manufac-
tured by the contimuous annealed process at normal wrking speeds to o higher
temper were actually fabricated on their lines ana it proved % thes tugt there
el ™ need for them to invest in extra oquipaent % process the same. 1t wes
also brought home to tnea that contimous annesled plate manufactured to 0
(Temper Ovginary specifioation BRs7i56-64) was more sdvantagecus tnan tne
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correspondin: baten annealed material, vecause they wuld use a lighter substance
ti.an they had hitherto ordered. (ustomers had also doubts sbout the existence of
di rectional properties in the contimuous annesled plate but these were set at rest
by actual usage of the msterial. At present, the ocontinuous anncaled nroduct is

used practically for all purposes by the fabricators. Some of the characteristics

ol continuous annecaled tinplate are given in Table 11,

7o QU:NMISSIONING OF THi buCTRULYTIC TINNING LINS:

‘The Tinning Line at rourkela (Mig. 8) i3 a Ferrostan line rated to pro-
duoce 150,000 tonm:s per annum of electrolytic timplate. Apart from the 5-8tand
landew Kill, tnis is the most sopnisticated unit commissioned in the expanded seo-
tion of the Uold holling Mills, 7The equipment in tue tinning 8ection consists of
8 coil pnparation'line fitted «ith gauge recorders, pinhole detectors etc. wiere
ooils after temper passing are first processed. The line itself is a standard
Ferrostan lipe of U.3. Steel Patent and consiats of the normal alkaline cleaning,

electro pickling, coating, resistance melting and chemical treatment followed by
a Trion Uiler, Two shearing lincs are included in the section, each equipped with
clessificr® and pilers and a emall re-assorting lins has also been installed,
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defect in the numerous rvlils wiich were Supplicd oripginally from abroad due
which these rolls started fallin: at the necks in repid succession, When one re-
members tha' trere are approxinmately 16U rolls of dafferent types in such a line,

the enormity of tiie problem would be aprreciated. Tne manu!iclurer ws coatacted

and, meanwhil:, tempyrary arrancemer S were .ade to modify an! repuir tas broken
rolls at site. iiowever, due to tue Irequenc; o. these breakages, the line ocguld
operate only very interwittently for a considerable period of time. A more rigid
design wus luter worked out in Vermany and msny rolls of the wodified design had

to be air-freignted to save tne ‘ituaticn., e 4480 took some tim: to locate and
develop suitable indigenous manutacturing capacity for special rubve rising of some
of these rolls and for repair of conductor rvlls by electro-deposition of the very
thin hard chromium layer required on the surface. Difficulties in obtlaining the
necessary fo:eign exchange for imports mm have even led to the development of indi-
genous manufacturing capacity for very special chemicals like Fhenol-Sulpnonic Acid
and KNSA, although these industries are still not 8tabilised to the extent that they

can supply us all our requirements 10 run tae line at ratec capacity.

A series of modifi.ations and improvisations had also Mo be carried out
on the main line itself as well as on the auxiliary units whicu will be briefly
described below :-




(a) The sheariny lines were supplied with only four pilers, the last one for
| 'primes’, in whicn unfortunately only one pile could be piled up at a
time, ‘The line had therefore to be stopped every time a pile was to be ‘aken out
80 that we were forced to modify piler No. 3 and convert it also into & ‘prime’
piler, leaving us with only two pilers for classifying all other arisings, vis.
‘off-gamge’', 'menders’', 'pinholes' and ‘seconds'. Piler fio. | on boin the lines
i® now used for piling up cueets with the first three types of defects whica are
then re-assorted on the reasuorting lin: or sold directly to Small-scale industries

a8 'Tinplate lefectives' for fabrication into various small articles.

{b) lnitially, extensive quench steins and uncontrolled slloy layer were
noiiced on the product. This was finally traced to tne lack of cont.u.l

of the temperature ol the water sprayed on to the strip and this has now been recti-

fied by installation of an extra pump for the Spray system and a motor valve in the

incoming waterline,

(e) Conductor rolls, in particular tne Dry Melting and Quencn Tenk rolls, were

badly damaged by arc apots caused during strip breskages, when the torn
sirip ends touched various pertions of the churged roll, Attempts w.re made to stop
the line immediately on strir breakage but trese were unsuccessful., A solution tas
now been found by imstalling limit 3witches which cut off the current passing through
the conductor roll as soon as the strip breaks anywhere in the line. Arc spots which
may #till occur are being removed by an automatic cleaning device fitted on the

conductor roll,

(d) In order to acnieve a better current demeity ir the chemical treatment
8ection, additional reotifier capacity has now b« en provided. 4ilso, a8
designed originally, more than one chemical treatment could mot be provided to tne
irip after tinning. T™is is now possible with the imstallation of a second chemical
treatmoent tank which is mainly used for bi-carbonate treatment.

(o) The designers had supplied a condensate tank made of PVC material but tnis
failed iumediately after the first fijling. It has now been replaced by

a rubber-iined steel tank. Fortunately, we were able to continue production without
interruption due to the very low chlorine content of our water (5-5 ppm.) compared to
water in Gerian plants which contains as much a3 10-15 ppam.




vy The suppliers nud originally ejuipped tae line with idle squeezer rolls.

when the line was operated at very hisu Speeds, 1t was nmoticed that thus
<7ve rise 0 scratches on th: surface of tne timplite, These rolls are nmow being

rrilaced by driven uni ts.

€. 1aODUST STANUardlY ATIUN alii PaludNs U 710} LATE,

{ne timmlate fabricators in Indi. ned equipsent fron different countries in
tieir plants, with the result trat they were irsisting orn supply of a larpe number of
SlieS wnicn added up to about 200 in number. [nis pas nad an atverde ~ffect on the produc-
tion 1n our own tlant and nas caused innume rable dtticulties in the planning and
Lsressing of the different orders turouzh the noiling Fill units. s are tryin- to
pursuade our major customers to agree to a reduction in the munver of sizes to 52
only, which we think can cater t. tie ertire dunand of tne canning industry in India.
Ite latest Indian <tandard for tinplate wa forwulated about eight years ago and
1t already obsolete in wany ways for tie n-eds of a Jophisticated product like our
2lectrolytic timplate and tne absence of a cormon languas vetweer customers and
canufacturers ic s m:times ‘elt <eenly, In tne initisl 8tages, a pl-thora of diffe-
vent stendards was quoted by custom~rs wien specifyin their requirements. e also
found that different customers _alj~g uie ~aue defect Ly different names, owever,
with the passage of time urd witn close cortact with tue various cus touers this
dirficul ty has been reduced to a certain extent,

Une other major nurdle h.s bee: the fect the t lndia etili transports tin-

plate mainly by railway WAgONS wW.ich have been desisned for Eultipurpose transpo rte-
tion, This has reeulted in tinplete packets despstcned from Hourkela being sub jected
%W & buffetting en route w.ich similar puckets imorted from svroad would probably not
receive. A comsiderable smoun‘ sf time und effort a8 had t be spent in improving the
packaging to & stage wuere the customer ie orsured tnut the timplate will reach nim

in & good conditiom. lLocal conditions have Rade t.is an extremely di{ficult exercise.
Var railway wagons in which tne timlaie is transported, d not hawe the sliding roof
wiich 18 usual for such wagoms in ower countries. 1ln the absence o suitable indi-
gvmously manufactured pallet loaders, irmpense difficulties were faced in the initial

Stages to load the fairly heavy tinplute packets into such we.on8, .oeding was ini-
tially done by hend pellet losders but tnis was extreiely hard wrk, .hen, an
ingenious idea was impliemented by modifying the mast of a fork lift truck and the
packets were loaded by entering the vagon witu s truck. thiz Las Dow btecome




standard practice in rfourkela ai¢ ui¢ or.ginsal diesel fork lifts rave now been
cu.anged to the battery-operated variety to avoid tne nujsance of fumes. OoStrepping
paterial of ‘he right quelity (as hes been developed by u very {ew specialiat
firms in advanced countries) anc suitable strapping equipments are also scaroe
items in India and thuse have alsc nad to be drveloped or obtained with the
greatest of diffioulty. after losding tiue packets, they are braced imside the
wagon by woouen scantlin 8 but, .ue to tne rough shunting in transit, tne wagons
have often reacned their destinations with the packets all askcw. lue to the
excedaive vibration dur.ng the train journey, the timplete over wnich 80 mucn
care .8 exercised at the woiks, often exhibits trunsit rub marka. wurin; the
BOIMOONS, Very o ten, quite an amount of water collects on the floor of th: wagons,
enters tic tinplate packets and damages tne conterts, To add to tnis, some of
the customers do ot theuselves .uve suitable equipment to nload the timplate
packets wWith the result that crude and mugh methods are often esployed for this
purpose with consequent damege to the product. .« hope to uvoid some of tnese
@ifficultiea by a modified method of packing which i3 now under discussion with
the customwrs (Fig, 9). We feel tnat we can convince them tuat it is wrth paying
the extra cost of such a Sophisticated pack rather them allow t.. tinplate to be
damaged before it reaches their plants. JSoue succese has also been achieved in
persuading some of our major customsrs to wove more and sore tinplate by road but
this is also difficult in a country which still &es not possess a widd network of
ood roads,
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9. JUIVEE OF TINPLATE INIUSTRY IN INDI4.

The tinplate fabrioating industry in lndia is planning repid expamsion
and has been held in check till now only by the paucity of foreign exchange for
extensive imports of the bese material. Te future for timplate mamifacturers is
therefore exosedingly bright. Hindusten Steel limited is wmaking all-out efforts
to meet tae demands of tne fabricators both for quantity and quality. Although the
diffioulties emmerated earlier are vast, efforts are being made to atep up the pro-
duotion of tinplate on our modern units md to improve the quality to World Standards
Simultansously, one of the national ins tituted has been entrusted vith the task of
conductiag extensive studies to see to wnat extent our tinplate, wiich uses a base
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plate containing higher phosphorus tuan commonly accepted for MR type, can be used
for Open Top Sanitary food cans. These investigatioms have proved that our timplate
is eminently satisfactory for products like green pess, cabbage, potatoes, orange
Jjuice, tomato juice and mangu mectar. Investigations are still uncer way to conclu-
sively test thebuitability of owr timplate for otiher more corresive procucts like
orange segments in syrup, pineapple slices in syrup, pineapple juice, mango slices
in syrup, cherries in syrup etc. It is expected thet the imports of this type of
tinplate will also be completely eliminited in the foresesablc future if these tests

are successful,

In the various demand forecasts made for any product in a developing
oountry like ours, there is always a considerable measure of error due to the ten-
dency of consumers to exaggerate their demands. Tinplate has been no exception. It
is therefore very likely that, if dourkela should S8tep up it8 production of electro-
lytic tinpla te to somewh.re near its rated capacity, there would be a necessity to
enter the export market. Uince fabricated products made from Rourkela tinplate have
already been exported in quite corsidersble quantities to tho Middle and Far-lest,
there is every possibility that our tinplate itself should find a ready market in
these regions, With the rapid improvement in quality (Table IIi) wnich we have been
able to achieve within the two years that our line hes been in oporﬁtion, Hindus tan
Steel Limited is quite confident that its tinplate will be able to compete with other
producers in the world market.

10, CONSIUSION.

) The growth of the timplate industry in India has been outlined with parti-
cular reference %o the production of timpiate in the fourkela Steel rlant under ¥/s.
Hindus tan Steel Limited.

b) Inadequate availability of trained manpower, Spare parts, foreign exchange,
design defects and slower developasnt of ancillary industries for the supply of indi-
§810US spare parts and consumables have given rise to problems vhich are mot altpgether
unexpected for a developing country like India., The effects of the alove problems were
quite eppreciable during the commissioning and operation of the hot dip tinning lines
but, by proper preplanning, thése have been minimised during the commis:ioning and
operation of the much more Sophisticated electrolytic tinning line, ani the production
has almost been stabilised within the period of Just over a year,
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c) It has beon observed that higher sulphur and silicon contents in hot
metal ond poor (uality of dead burnt lime used during steel-making adversely affect
the quantity snc quality of timplate steel produced at Rourkela. Stepe are being
taicen to overocome these difficulties by the middle of next year.

d) The high speed Tandem Cold Mill places stringent demands on the quality
of hot rolled etrip which necessitates strict control on the scarfing and Lot
rolling practice.

°) Klectrolytic tinplate produced in Bourkela found a ready acceptance in the
Indian market, After initial reluctance, Indian comsumers have also recognised the
superiority of electrwlytic timplate produced from continuwouws annsalod cold rolled
ﬂtﬂ.po

f) Attempts are being made to standardise timplate siges. Froper vagons with
sliding ro0fs for transportation of tinplate are not yet evailable in India end
road tramsport is etill te gain universal popularity.
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