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Senminar on Tin Plate Production
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SUALITY CONTROL PROBLENS IN THE PRODUCTION 0P

TINPLATE
N
DEVELOPING COUNTRIES:
Hot piepep V

by
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Assistant General Manager
Tinplate Co. of India Limited
Jamshedpur
India
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SUMGRY

The paper deals with the problems of quality control
of the menufecture of nct-Aip tinpitte in Indis, The
production procasses are cn the twe extremcs of the spectrum
of flat prcduct munuiscture: @ replica of the wWalsh tin mill
on the cne hard and a modern ~nlczsus of & 1.8 million tonne
capacity fer plates, chents and tinplate, cn the other - one

highly labour-intensive énd the other highly capital-intensive.

Ccrucial problems aprsrently are tre nead for

() standardisation on the part of indigencus
manufacturers of componsnte such as Hot and
cold Mill ro'ls, Sreasc-Fot rolls, Asbestos
Metallic Tape, atc., amcn3 other requirements,
and

() Manpower cvelopicute.

The author cquctes a well known authority on the demand
for hot-dip tinplste in preference to electrolytic tinplate,
and another, on the uspect of worker and supervisory developmo:
1f the cause of quality is to be served. He makes & rlea for
rational thinking and planniang for both tie’objectives coupled

with co-operative research in technelogical problems.
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INTRCUCTI O

UN1X has chosen a qo0d subject fca coming to grips,

in a co~uperative endeavcour, with the problems facing
developing countrinsg in +ha produsticr I low st good
quéelity, multi-purpose tinnlate for local consumers in
the present times as woll o= to eater for possikle deve-
Jopmant st excluding the expert poteata.:*, in ‘he decade

of the 'severtios?.

By a proolticus coincidence, and quita appropriately
as te crviny neced cf tre times, the Zsian Productivity
Crganisation - and its essoclete, the Naticnal Proguctivity
Council of Ini:a - heve cresen ‘Guality heliability' as the
main thene of the Jaiar Frofuctivity Yewr -~ 1320 and are
going forvard vitlr o @pnart - prearamme.  Joong other
activities in W~1570, & rissive cchame fecr Supervisory
Jevelopment Yes be=r Jauniclerd to ensure an adequate supply
of intelligent and socially con.eisus first ana second line
superviscrs vwho can motivate tieir suberdinates in avery
field of human endeaveour towarda making &C nct cnly a creed
but if possible an obiession, This i3 based on the realisa-
tion that manpower 2evelopment must precede process control

which is a8 sSine qua non for oc.

Kripal sinqls The auther is Assistant Jenercl Manager of the

Tinpla e CCe. (A)f TrAd 2 T Som? §+ m} T tvere T e o - &




TIRPLATE ILWUPACTURR IN INIZA

It fhry:, end Jur U0 vears, tha only Tndlan
{tlon Ndtliceh Indi&)‘ LY e camg Into be'ng in
1922 witl the Lascw.lalisn of o Yorka in “ha eountry
wnder the Tiaplate o, of Todda hid., - TCIL - at
Golmuyl 3 picturasgue sabwl ol e Ileel Ly of
Japarad-er - Thds olty ha? eerlior, o 1837, oaca
foandad i 20 Allsciricad Tndlen - Japeheddd fana e
Zollowlr, Liv srtehilsineny of he Tamms Gz lrem

Ltale - Tizeo.
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o scence O Cinplate nonwloctaring fredlity Mn
tia comtiy vea conandizedonad inm 17€2, advor the wsusl
seriod of geosedbrogg, the fhrel Cavoniaaandt cnd steeld |

"

nlmnt vaver Wadvstan Stezl Lhd,, et Rourkeie. Thl
Otaald L% won desealled 410 125G aa o part of Yo
amclia o Zuetny Angiudou D the Pirst MyosTen Plea

i€, faong (thex fUabl vroduaete 1iko platew, siaagtss

Ty, QR ANIEALonA oA e sl mada; Yty Leen

Jrodaing wpprowinetely L3060 cunnes ¢ hot-dipnad

e

tirplate wox ranus. Biecticlviico Sinpiste produciicn
atarknd Sroa 1uén, SenFadd

Ty tleplets sreject =i Joum i wee conenived by
2 Jora T0yR ol Shayw wWallero & Co., wrerm meu’o
scarcxty o€ this puckeging writarial was £71% during the
firat vorldd wrv 1614-1618. The plerd came into baing as

8 resulit of astite collukoration belueen tia Principals - ;



™e American firm of Perin & Marshell were

engagod a8 Consulting Bngineers and the early Muxxogers
nd Operators were of Welsh or Welsh ~ 2merdcn origin
to impaxt to Irdians a cempletely new and forelgn
discipling in the oiuet i of tinplate =“ter the
fashion set by the Anerican Sheet & Tipnplate Or. in
Gaxy, Indiwna, where both equipment and wmetlod, vore

&n improvenent over the pristine Velsh method.”

ACHLAVRMERT

Be it s21d to the credit of the co~operativa
venture thet the Indiers in no v2y leqgoed bhehind in
speedily acquiiiing *he akills to successfnlly opurete
tha main production equipment line the Hot ¥%ills, the
Cold Mills and the Tin Pote besices 3il tre rext of
the mcillary fectlities like thw Bar Steare, the shest
squaring shears, the vYickling machines énd vhe tunnel
Anneling Furnaces. Such was the maasurs of succass
of the operations that, wi .hin thirteen Yy ero of
start-up, the initlally rated sanual cutpul ¢l 28,000
lone tuns war more than doubled § T progroes was
miintained snd by 1957, when ancther ot Mill unit,
coiprising two 2-high mills and furna.as, wes addad
the production sterted averaging 75000 tom arsually
1ea. 270% of installed capacity i Ergoromics was

conceived ¢f and applied even in the bygone days sc that
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As the performance speaks for itself, the numerous
hasdoches ond heartaches in the early yea:nl wre
successfully overcome and until 1962, when HSL, Rourksle
tinplets ¢ me on stream, TCX1'. Golmuri Works was the lone

producer in the country.

Such then was, aud is, the quality of the humen
resource engeged on mills and processes - now practically
 axtinct ¢lsswhere in the world, but sti11}, iike Johmnie
walkiz, golng streng &t Selmard ~ thet accertable quality
tinplste sa8 continued to be produced for 48 yvearw., During
the seccnd World var wien tin became scarce, a switch over

wis made to blackplate and tarneplate for a period.

TOUIPMENT

2 -~ Bar shears
7 = Units of 2-high Hot Mills e&ch comprising
one Roughing and one Yinishing stend with

Pair and Pack Purm es, 2 Twoubjierr anl one anrlend shears,

Shear & Cpening bu.lding:s Jsquaring sheers and
waster shears.
Black Ficklirg Machiness Une operating, cne stendby.
Anne&ling Furnaces Troiley tunnel type.
Cold@ Mills; 5 mills, 3 stendsin tandem, 1
mill, 2 stond tandem.
White Fickling Machiines ne

YUn House: 19 single and double sweep pots
with alkali washer section.

Cl=tning Machiness 18 Noxrtcn make.

Ware House: 31litting machines, Packing benches

and weigh scales.




The highest output attained on the above plant
Was 84, JO07 packed tonnss in 1963 out of 87, p02 tonnos
greoss tirred. Tha correnponding Hot Mi1l) mreduct ion
was 89, 415 tcnnes £1% of which was in 49 Ko substance
(0d), 11% ir gauges lightes than 20 upte 32 Yo
substance (34q) My ik Larance 8% in hevier than

300G, the nev .oy being 127 Ky sbstinee {(223) . Sea Pig 2

Ir the context af such cutputs it 1a pertinent
to recal) the remuria o %s.’iu.;izuas,z in 1915 yhen, not
being able ig visualise the evolution ni the later day
collosil of the Hot Mad Cold 3trip M111 ang Frocess

Line compicxes, he said z

" & Welsh tinplats Mi31), to use a vell worn
compariscn 3cems as unalterable as the Laws of the
Medes and che Persjians. Hmbury, or from whomscever's
brain it evolved, Jike Archimedes, arywars to have hit
upon the one ang only way [oc all tima, of dning the
work contempliated, by a sort of inspirsticn: for neo
decisive Anprovements in t+he ranner of duing that work
have been brought abcuc 8ince ~ 4t all evante not in
the memory of the oldast wrkman pow living*®.

The only improvements that weie made over the
years st Golmuri were the introduction of mechaical
corl stckers for the fumaces except ir the Tinhouse

whers hang firing stin Coutinues, automatic roll
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facders tox tis Tote MIN1E o gladliar oenneocora petwash

stands, @i the live. Dreoan tho intarsuciuvie scop in the
evelution ol £)°7 pinduct relling vwiu., the W' Comubination
System of ccniisuous her ansl poagh furaacwe uxd roii~mechanised

equipment like Feeder and Tatchear ~4lting tubless did not f£ind

3 footholdd in vigw of 0 77 T Lo Ll sing
complexity of tlre Yokt rolling operation for the light gauges
involved.
Howeveyr, <o reiowsed to wervliier, ook, kouvrkola bousts

28 A full-fledeni ot and 2013 3trip MLLL coaplas with on
annual copacity of, mong othor flab produshe, ©0,000 L of
t~dipped tinplate w04t 150,008 ¢ of sirxzhiel. cx. tinplste.
Thdg peper deals wich ths pronlent of curlity eooirel in the
areaicticon of “inplate dn fadia Ly %he Legady Lalour-lntensive
210 methisg oM Lng ot LI don o they upl thieiniensive

MdCr. wItnL W) L otlaer

i L Bugy "? .--1 Ve ey he .Y, 1
'241)-.\ oo RPN ff vl BT
L TR Y ) L -n-q“'v F‘mu—lr e -”a'-ﬁv‘“ 1N e "'

No matter how thopuug® o 2dgle Jiael duaacticn may be,
LI @avways subccsrtiolda S wnadn or seghine arron. atiempts
QD wzhiera & ool ow Wy s oend eff Tina aropaction
ast 2109 ke vy capativ s I ocwnar, therr e, to minimise
the risk of a faulty raodunt Ladny sent to the svatoner and to
Yoo th? cosl 7 Aeina thls uader control, i iz Lezen foumd

F3 e 7
Loudsaary Lo inclituln chelre of the nmreduct wnd offectively
. . . 3
wonater the poocteus oo oish manufecturing eho o, what hes
»en seid wbove 48 sdomiettic end of wadvere v 2ptlicetion in
dud . _ )
industry, ymuch moaye 8o in the mirefactars of cualed f£flat

proluects g0 scarae in Indis,.

Frusial Acvect 3y L the Tinplubs Inde~try.
The. tie most crucial sspectz ¢f the ¢ problem in this

-
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but now under severe import restrictions.
Indigenous substit:tes have not in all cases
come up to standard while adrittedly the effort
is being made;ana

o Development. cf operative and SuperviAcry manpower
on a continually improving baois,

These factcrs are tig cha’ilenges which stand in the way
of etandardis.ng onerations et 2l atiges anad are being faced
with all) the inaginetion at “ne ccuntiz7's conmand. |, wiuld be
Litereating: to COLDRRA mArertancen v n adier
Q< ot TISoo

This begins at the Tats Trer & Stoel Cu.ltgd. {refarred

AT er cipiiarly pianed

tc later as TIGL] whers tinber o the gspactfien cherical
composition and 4 d:fCerent lengths wrd mactionad weichts i
rolled. The ety ML which rolls this wreduel A5 a 9-gtand
continucus M3i31 . g5 . horizatsl), interapersed with 3 vortical
stands -« with » rotzry flying shenrs seiysted ht photo-electrie
nells,

Treert for nng tinplete, for whiech specification numbeg
I51597/62 uf tle Irdian 3tindars Institote svmcifies a N
content of nut wore thon 0.30%; tim normal run of tinbar is

nuade to the following iouie iy .e analysies
4,

.10 t:d .14

C

M 40 to .60
8 05 max

4 +03 to .09
3 04 to .06

and is lergely mel, exceot crcislonally for exceeding the P

IQVCII tn BV ansd M Yrecamr 2 - L




The sactioha) weight tolerance of plus J¢% minus
% 18 alsc nostly complied with as 2'gso the leagth
tolerance of minud O plus 100 nm. Oockxsionully there
are variations w accvunt of weltage dips or the
£flying stoar geing bmrserk. e ondasyour, ixwever,
i3 that right sfrr the tria) bar, e product of
eyery blac (3 elreked for ell Givsnsions, from {
cro;.{ends, and fror held Jermgtls racked i the pller,
edl Yhe process has men Yrousit on bowe. 0 chartse,
logying Lhm dnat. ate moint Apad o the opelators
themselvers to Yew. tre product vichin the upner and
“he lower Iimensional contesl 1imits tesides wetching
the surifsce ad tie adge ol atepistics whilch must be free
from hegmful Asfacta . Jewikitlel dnaglt gsteel prroverdy
mated i Lolled et the Blaeming LYY chega, L4 subiected

~

to high oressuce gduscaling toba mn o anmeging fiem the

ertry In Lle horizentdl tands, g fpmropr istes aise
xeduction in Lle crrinacal sta ls ensuied olecn edoes,

Bars with raggad edges s rojacted.

4,0t

{
verticel stauds «f the ceoatinsous i)l and priopr to '

The t,jn}:"‘;f"x,‘.-? I.;frtf:é-;r}v.-"Iu;'qm_y Yy tle duplex srocesg - aedd
B2sseer followed Wy bas.o (pen Pesrth - und la therofore
high 4a nitrogen contant.  3ilizen i only resadus) ond
seniakilling s done by aluniniam ad4iticr 4. Defects that
Pet pronsunced in the crcosecctiling of tinkar anta the light
tinplute gauyns spe seams, blisters and ennentansous
blow holes. Sticksi s and open Ju toce Shosts ~gs caused by
plospheius sunning lower than 3O%0N el feor Lincire rolled

sut of thin skin . seably inehs resulting rrom improper

meuld ad teeming proctice.
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At the Bar Shears:

254 mmowigty tinhs rre eut in pilrs to srecitiag
lengths with the help ¢ . riet 3ty 11 eq tijustalr e stopper
Wgeinet wlich the bire ore twld W pirsh iollexs 3bsorbing
the rehouni befoyn thvvag dng, Wund fermity of cat iaoulte
from bent g vl vt Loy a et et teT o frge 3 premstyre
cut efore () behourd ¢f 4. bax Lrem ihe stopper 1s
ehworbed.

Yaraths e ‘Z"ie(';ut:‘ni':."y chiecknl an tha out bars ape
riled cr ~rEbes riier te LOLLve] Lo Liss ok Filie, nBage are
algo test-werisling el tiw deils leyge for Juitune:, ong
feedteck. oot ldentitier zre madne~inegd Fight threugh al)

8t ages,

Hot: MI!-’:“Q"
Briefly, the ot rolling process tisentitlly entatls
tie follewing step: ¢

(0) ia:p Hrotineg,

(b) Rouyiiin, odnv:ly, moveldng opA Tolling on the
oughtnyg 1941 te len th,

(c) Cpendrg trg rcughe: peis md deubling it 4nte
8 pack of 414,

(Q lu&hﬂat‘.irsq e pank of 4 g A3 rolling 1¢ on
tim Fmishixiq MLl to Jenitn

() Cpening ricr paew of i aed deubiing g into
8 pack o Seq

(n Trimming *he eurd id ad tall eng of Ligg pack,

(/] Felerting L1 pirt of B's andd 0lling 1t on the
Pindsndng v13 to leugth apdg gsure,

h Ropeating ty. Yela wvita alterrate PLoRS Cf 4'g
end J'g,

(1) In i1 cBee Cf iglter Sanqes, lternate pairs
of ¢'s wid 8'e e rolled - the latter being
“tagyed" ariar 2 Cr } panses sud fialshed to
length ing JEuge,

-»
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(§) Dragging the finished pack to a ococoling cunveyor,

(X) Trimming and shearing the pack square into unit
siges,

(1) Opening the pachks manually,

(W Pilinng seyparetely the outaide 2nd the inaide
sheete ¢t the packs,

(n) Sticver copenin; and reccvery to the naxt standard
size, ond

(0) Werghdoy end krarsport of 813 pooducte ans
Wwproduct.. Yo reg et ive Qeostinetivng.

Bars are chigge? verticelly on edge in the conventional
i T

he oo 7
manner 2nd nmualesd in, crexge Yy chane, i £y n YWpdravlic ceme

-~

o~

The syeryed adtes cre topped op haweped 23 DRCESESIY,
iy, erder Lo eveid LYl thunitg oy over—wsddebion were tley to
pretoude in ¢ jegoed marber, veny figsvr ie ostovor - ond hande
eontrolied ta modrt ~ir o poducing atmosgleve. TR tWo-ToW
bar furnoce: are tpovated, olarge ko Sheroe, Nuornately to

ensure cooncr ol At

<. - s . - - -
Op the Keughing t:c 8:

eSS

Fuirg cpe oemesally aiven & sipgle peeses, pulled avenly
to Jength, mutched gouars and to.led Tarcher in 2 er 4 ptsyes
to lenctl. Utven moataling on aevsounit G anevenly atoared
para, unzcvenly nulled singl=e Iy cernlensg Sordw ererators &
bad met-hing YW e Lowtle causes hrelbin edaes wniech get
worse on subSecuent rolding ant leadl fo Jhests vithoa Agegel
edges. Lutess §LOV excos detenticn, Tiey ore Lrimmed to the
next standord gl:c.

The ridiil ca'ls for sssursed lukrication of necks, scuare

and true setting oF rolls, with boll, Lhe scrows werking in

completa unsnin.
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o tle Lougldng end tie Finisnir g Doubley s Aud the

e stops st Le set fIrmly vith 1. rugher hesdsg
working in WRIon, to matel fhe openad pair of anpete Squarely
aleng the adens: S0 alan i jenal TRrlering device o vielg
8 3quadrealvy doubled G of 4t o0 1, Dl gttty dus tr, Lad
maint.an«‘mcn;s.etti.n'_}' 0F BLUPL Sr oper grico, Jeod o, Farks rolled
with saw-toothe AOeE AT W1t inate Yoo uf e id, hwsides tie

"

xigk of mer¥iry the po01a Vith Rprood preka o Cricl- gl de

-

sheets escering Lo *le finad or Dre el sye, rtlon,

Wf

Toe cord e (0 5 BOK oF 4's

sal

fLer doueiing inko Ctg,
is trlvmed off aie Che 1sast lege. ¥ailure ¢ Criw mum curl
and or to cpen Lin pete ) e fully, leads to a "It 3 mickaed

or & breven ra31.

.’.‘-.0119.9}}!}.‘;’...‘.’.Y'f.‘\‘L&?l‘-.i-.!-Emn&:“f....ﬁ.’.?_.?,é}.:-i..f:.".& »

Faclks i 41a spe erévied 1n suceersion “ne placed £let
OX oh edge i vihe s <i0s e nting SVl A, eiternaioly, 2leng g
two sidss fer Pradiminer s heat ., »hAck 0 aevern. o gosk
evenly, altewnate FRCRS Srom e dtiey aide aoe pleced, oe on top
of the mthry, iy g PEFL SGuare Y by tlae nenter. Tig bhot.tom
moet plok, which s Wilnr & pile ob o6 or Coneets, 4m M led cut
for ro? Iing, fust va a pach af Pty i lw, Togiven e Tast nALE
in tie Finisbingy iy, e ke llinp PICIE up Mhe ponl of 4ty 4y
4 smcoth cireular rovens-t WO oentece 3t in the mAYl op I
Screw 3z get for the (3 rat rece. The 2nd or tn- a2 pass g

Given end befors 1 ip PUCh Ls returred 1y Lpe Tatelor for

e

opening -nd Aoup? g, A pee™ of Lta wieh Qud beoa relinind

¢

e geakcod ¢p o Siw:lar B oL le pulred vaf Dictnd up from
Fle mild £oor el rolled to len~ath; ~11 tteve vovsations in &
finely belonoed PRt nl gltermate 44 o Cra. Borers a paek

%

-,

E'8 13 pulled off to the cooling conTeyor, enrouts to the
steerg, ¢ 14 CrECtx? for Yarith marked on 4 meazury, - s

Swety fop Faurs contrel.
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Like U« foughing /10, tie Tlodshling ML12 mint also
r® set up true and squers, vith rerevs mwnning in unison,
&nd necke proverly luteieatzd. Pt Neok arees: gutting on
the edge ¢f tiwe r0ils cn gpurzins o to the borrels damages
tre packs <od svar tie 1oil surroee with “iinchers” or

“f£lsppersh .

Ny h ] . e P 3 - P
£ucfece olvrndinens nd_ihape contre

T rodt curfac: rast be Lopt in a gtate of pclish
“ih the Tudp oo soonclng Lleoks,  Por She cop rell the
Xicek holdors et oty ceverse bask ond faorti, across
the roll “arrvi. The roiuom roll 's recured rericiaicelly

.

Wowd Opencier usitee o rorisvdng hieok,

Coinstart lubrisuiion of Lo neohi, 2pniled nsnually, f
had Poobo oearuz2d U georen Lo netthed colls end stickers i

e te bo wicidaed, here {3 no worpe saany of quality
producticn tlue a om rogk,
sf-r-a-P NE Ty v - e

m e wmpm s [ I

The «v*iz> tecmicen of sue cessful pasi=re ling of

Solekaz=fios orrote L9 posted in the mits Japervisor striking

sod meintad g 2

[

Iy

2

Losatis Leseeow of Inctiay and rolling
cyeruebions, with wrticicatory candpadation ma zr=ocdination
o€ the Yehooo a7 upe deghing ond the Finlsitag *1411. This
LSt o dene cilroet axcal ling the Uindte ot sofa uarrel and
weck tenpueratove, wfvh vte Lodp of ceolluy mad 2 provided and
Judicicusly veed. Vardly, ¢ tall créer U et toere ig no
slternative. 2t (s @csndhat gy adexdced, =Tt 314 is the
author’s ex;onlenes that the cinventional 2~t3>n mills produce
the finest 2ttty sieols, Imacinable on cia 2guipmert, with

nindmom atesl wiege, vhoe oxolodited e te,r mauimin czpabilities

cormensurace viel coanlato sefet of agoiv ot . Cpe sacret
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oomtigenins .

oL tu wiyh Prouuctiol ceces “loaliia@d ui guch mille
in India, whethe;- rolling sheet irgn or tinplate, hags
lain in the high miiy ut.ilisation factors.

sluce cie evolaiion of ¢bill roiy mauufaucture
in the country, dno,.. - ., L LowDla “eality rolls,
provad over tha Yaars, hive been further restricted.
The local rolls have yet to prove their qQua:l ity ang

reliehlityr snd te that extent are a pProblem to reckon
with.

in _the : Shaaring & Cpendag se ctions

Purr-£free, simared unit sizes are chacked freque
ently for size :ng Squirenzss with meamyaes and jigs
provided for the purpo.e 56 sheets, or 7 \nopened packs
of 3 cherts encn in the unit size aye tast-waigheq
&gainst udnine ond nzxing or the stendard waight tolerance.
Although in the {inal stage of shiprent a tolerance of
> 24X ts accepted tiage practice, the limits for control
at the Hot Mil stage are kept at - = Pe% and devistiong
legged for corrective actien ¢ ; appropri atae, Jmensional

toleranca is minvy o plus 5 mn., Askewnass mst ot exceed
3 mm,

™n the plrek PleYirg S3action:

Process control is exarcised in maintaining
Sulphxric 4cld strength ang temperature within the healtly
rnge. For bkatter control, cutside sheets nd inside
sheets from tha Hot Mills are loaded in differont cradles
in consideration of the different surface oxidae characte-
ristics calling, 1n tura, for lenger and ehorter pickling
times. Inspite of thuaa r2asures, some sheets o escape
With pickle prtolag vwhich can e discarded only at the
Cold Rolls, 1f visible on top surface when feeding, or at
the Tinhouss if cimilariy visibla. Aan inhibitor is used

to prevent overpickling but ti :re is no subst ‘tute for
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keen ohservation.

Pickled sheets, after thorough rinsing, are stacked
on cast iron bases in fabriceted mild ateel annealing trays
to & height not exceeding 1050 mm, in 2 to 4 riles depending
on size, avolding prec*rusion cf steet edges, to as to prevent
their oridation. Bnvelopes containing defective sheets are
placad on the top of each pile to prevent burning of that
portion which 13 more lowse than the rest of th: vila and
recgivas the naximum mat.,

Finely sieved sad is then shoveled carefully along
the edges of *he tray an which the steal cover is lowered

gad the zPnd tampad tight 211 round.

Dlack senealing.

Four trays or bottoms, with covers, are loaded on
each Yogle travelling through the tunnel anealing furnaoce. |
Thazy 2re charged cod patoad out at ragquloer intervals to |
sult producilon yate. Firing Zs regulated by mechanical
storers and hand ahoveling cf acal, Lo maintain the heating

rone thermicouple batwe-n the -« snee 920° ¢n 1n°¢. The

sotking mone temperature 1s controlled petween 7807 to 820°%%,
On disclhtrqge, the boxes are allowad to cool in atmosphare
for 4£ hours when the oconlents drop to about 100°C and then
the covor it removed for further cocling of sheets to
haadling tameracuie. The sheets are fairly white with a
thin bluc horder.

¢ réndom camples par B-hour turn aze taken for

hardnecs, cupping and bent tests. See Fig. 3

Noating Off:
“he siwel stacks are fairly tight after ennealing and

need baating off with siedge hammers before the sheets can

g taken off end separated for eold rolling.
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Sold_Rollings

With rolls polished glossy, set square and tight, the
sheets zre f»4 or to the bhalt colveyors in front of the
d~stend tanden 2-bigh mills. Twin screws for top roll chocks
permit fine pressure contrnl tc vield Square, ~lossy sheets,
with bowness ol excreamyg tre permissible limit of 15 mm.
All getting is done by acguity of percepticih and experience.
The reducticn 1s from 1 to 1.5%.

2 rancéom serpies Fer S-hour turn per mil. are taken for
machanica? property teste,

Availobility of preper quality rolls and bronge bearings
are ndgging probleae,

Wit Yires
#:ite Pnnenlinc:

The process i: controlled rimilar to the Black Annealing
exeept thet the soaking tempereture 1s of the order of
5207 to 550%%,

t!gﬂtﬂ E;_g‘]‘i_ M]3

Th2 process is asmentia)s. similar to Bluck Pickling
-t needs special watchiulnass to aveid over-pickling.
tnloading of pickled shcete Into water boshes where their
wdyes myst not bz expnced above the 8lightly acidulated

water level, al.o recuires attentica.

Availeotdity of phoesrhor bror.ge cradles, bolts and
nuts and leacd lined wooden Pickling vats poses operational
&nd quality problems.




s

9 double-sweep and 10 single-sweep units constitute

the equipment in all their simplicity. 3heets are manually
transferied to wet trays from the water boshes &nd hand fed

2~weys or 4wiys, depending on the zize. The fabricated

pots are coel €ired witbh flues #nd dawpers regulating heat
in the finpct and <le wusn 3ot. Joernceouples recerd tin
and oil bath temperctures. Zine Awmonium Thloride is uséd

a8 flux i, aipce 1968, mcund-nnt oi! is used in place of

the {mportod raim o011 i the qrease pot. !
Leutingt contrel 18 effected vy co-ordinating linear

gpaad, temperetires, presgurc on grease pet rolls and brushes,

and renges fxcm 22 in 27 grams per sguare meter for Coke U/S

yrodee Chivenal grades arce also produced.

Srion i

Ccasiderabls difficulty is being exparienced in the

procurenent of good quality, hard wearing greese pot rolls

8ad eshestos mrtellic tape with the roccuisite stiffness to

measure us uvo the rervice standard of the previously imported
materials.

ind{gencus Greund Nut Cil, while generally satisfying
the roGuirer ent of a grease pot »>il, as will be seen from the
various values indi:nted in the table overlwa%?’j;;a;, in recent
times, becomz2 aimort tvice ag cwstly as tle isported Falm oil
with tin price alse spiralling similarly. Bxperiments carried
cut at TCY) sugagret thet with descanding values of the tin-
couting, the oill carry-off on the tinplcte rices sharply

upsetting the economics of oil usage.




Tabie 1 Paim 04) Sraumd Nut eile.
Moisture 0.40% max Oedl3 4
Insoluble matter Traca Trace

FFa de6 % 2.25%
{¢a Palmitio gold)  (as Oleic aciyg)

scosity at 140%p B2-85 RI 3R1
Iodine valye (Wiis) 52-58 91
Sp.Gr. at 30%/39% 0.915 0.91
Saponificati-n valur . 290
Flash point open % 276 310

The modogt cutotew rection does no hove a device for
LUrning over every othicr uheat ¢ng tre stozis, with their 1lise¢
vdges all on cve cide, pone throuth the et cicaner. The
detergen': cipleynd is a miiture of Scdium “Arhoneta gng Soap
anlution,

[

Beoslol of tinpioa, “rdiectod ot e ond of the line,
are carring benually to tho Ne~ton Lraners and verked off. 041
<hoorvunt weal AERE BT Sew Jost ond kaolii.

Visval dnsrocricon i i sgecrting follow. Selling
WREE Lad ulla in-igta Liver it of wosteyrs Wit nrimes,. Menders
Lo retdeio., Verleetnasta o ey ratke 1. 515¢iing machines do

Alzing or romos €Y 43 rovalviue,

ALty Conirol.

bor (uo: CHANICL, miit frem en neote watch on al}
he tinnin~ aea cl-ening cparations to keen the process on the
bzam, 1CH ra A, delesiive shuats are sorte” cut once a day,
<2fectwise, ‘o pinyoint attentien vhere apprcorizte,

2 sterts por mechine per 8~hour turn, are taken for
“he coating test.

T™wo bulk pccka, $dicsted et random, are opened and
-ctgsorted to check the standard of inspection.

A box of 112 sheets ig selaected at random for detormining
“he gauge of the individual sheet and to check whether it




SEperative Valness
Table 2 gives comparative plysical values of tinplate

hot-dipped at TCIl with different origins of blackplete.
Column 1 values are for US origin hot-dip tinplate from

cold reduced klack plate. Oolum 2 values zre for UK origin
cold reduced black plate, Wwt-di : tinned st TCI!.. Oolum 3,
however, gives values fcr peck rolled black plete of the Begle
Bush (U.l%) origin,het-dip tinned at TCAL with comparative
vélues arpearing ia celumy 4 for the normal run of product at

TCIL.

Mmality Contol zt HSL, Rourkela.
As described earlier, this is a modern plant specifically

des’gned and operaled for producing guality f£flat products
including hot-div tinnlata.

Quality Sontrol techniques follow tle familiar patterm for
such sophisticated plants right through all steqges from steel
making by ths LD procaess to meticulousd scurfing of slabs for
tinplate and threurh subseguent stagen of processing MR type of
steel.

For tirnlate, *he Wt bend 1s cold reduced on a single-
atfnd 4-high reversing miil nd a S-stand Londam 4—h1gh mill.

After annealing, the z0ld reduced coils are gkinepassed
at a single stand 4~-high mill or @ 2-stand tandem 4=-high mill.
on the single stancd mil), the atrip is first giver a pass with
ghot-blastec verk rclls and the required mechanical properties
obtained vn tle hasis of carlier operation data vis-a-vis
properties. Then another réss is given, this time with polished
rclls to close tle pores. Samples are tzken after this pass and
the data in cespect of hardness, Erichsen and Jenkins values of

each coil, loggegd.
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for pin holes and off-gauge sheets. cyut sinets ave picked up
every 20 minutes for checking and cerrectinyg diensicpal accuracy.
Sheets from the off-qauge pile -we 2lrn cleched for qauge to |
motiitor the operation of ttr mdaae-. . S R

The hot-dip tinning lines work with tuteioeic oy feed,
/rparently beczuse lerqge quéntities of palm i1 aze required for
the Cold M1lls, this tinhouse has net had to vorry «huat substitutes
like ground-rut oi}.

2 samples are taken per line per €-~ur turs fer chacking
the costing thickness I’ the veighnent methed.  Cne mearale rer turn
per line is t:zken for determining the diztrit.cion of e tincoating.
This sheet 1s also checkad for dimensiona? accuracy .

Sheets zre teken out for detarminaticu of ti; - ~eling by
tne cheaical methed apn elso torcted for 1:p4, ., P s 1
‘nd bend,and the regults correlated with thorw obtety - earlier
lcr trhe co1l after skin pase.

Cut of tre previous day's producti.c, 3 L jua pPackaq up
at random, one fircm each turn, are oy ped -ng re=cssorted to

~tiec). the quality of inspectica.

.neteror Reactions

M1 QC systems must aim at maximum casnto oy sctisfaction.
Wath 3l thre development of specificeticns to suis "engineering
olerences”, &nd control of rawv matarie) and process towords
their eonsistent attainment, customer reactien i the final
Jeterminant ¢f the tuality of tha product ca 1v - “ached hime

TCIL and HSL, Rourkela, recoquise thie ¢.i.- vad strive,
W providing full field assessment of customor corplaints with
a view to obtaining correct feed-beck infermetion. They also
take cognisance of erinicns expresscd by rcspensible bedies
“Cpresenting actual userc cf tinplate such a.:;?;ne rscently

7olced by the President of the 411 Indie Food I'res~rvers!

“sociation at its innual Conlorcnce 3] 3in Bembev on Anril
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on the mast importent problem ecuczrning the supply of
good quality tinplate, Mr. wadud Khen s2id s

* The Industry's bigyyest single prcblem is the need to
obtzin afaqiate nuantityr of tinpl=arae ~f a2cceptable qunlity for
packaging various food rr~"rct=. “rmeantir, there have been
rerorts of & hiqh porcontage of spoilaye by vay of internal
stain’ng and ccrrosien of csas. Our wembers might recall the
sarimus complaint of spniisye renorted in the censimments of
presayved foods surrlied to the Army in 19638. It is gretifying
to note that «te Contra! Food ‘ischnclegical wgaarch Institute,
M/sore, has con-ucte? valusble studies on the sultability of
tinplste with various levels of phosphcrus ccnten®t in the basie
ste:t. Some véry useful work has been done in ccuntries abroad
on the use of electrolytic tingelate tith orgenic coatings for
pecking various frujt and vesyetable products. But wmfortunately,
no similar work l.as bzen done 3o far for packaging tropical fruits

end vegetables, indijencus to Tndia. 1 would therefcre urge our

Resezrcr Institutions to continue their useful work in this
diraeticon eod ascizt tre Industry.”

® In the absonce ¢. . sleb:. wach, 1L 20 caiy be surmised
that electrolytic tinplate nay be responsible for excessive
spoilage. Tids presumrtion is further streajtiened by the fact
thot when febricctors used hot-din tinvlate &nd sunrlied cans to
packers, instanceas of spoilage were comparatively less. This
would mea thet ltot-dipped tinpl:zte would perhaps be bettaxr than
electrolytic tinplate under Indiszn conditions.......®

In this context, a wealth of informiation arpears in chaptes
10 dealinqg with *The Composion of Tinplate” in the mcnumental work
sMe Teclnology of Tinplate® by Hoare Hedgns and Ba.rrys. The
indien producers wnd consumers of tinplaete cculd teke advantage of
the enopnous research already done whichs, as suggeostaed above, could
also be uscfully supplomented and otroutht urtodete Ly the chain of

Research Institutiomng wn % cowntrxy.
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The last remark, quoted aLove, exrressing a preferonce
for hot-dip over tle €lectrolytic tinplate, has =1sc "“u ba borne
in mind iy the ccuntry's Tlennears for a retional, integrated
arproach tc tne future previsicn cof produetiocu facilitizs and

the eccnomtc exploitation Af thone alroeady 2x1stiag in Inla,

Hmpowsr Devaloomenis

A1l s2id . nd Acne, 1t is tlre man behind ttre machine that
meékes 41) tre 3 ffaponed Detwien cuality o the Yook of {t.
Inavitably, +his =aile fii Lumen o isabior for peak perfr.rmmcn‘
ind thedr metiveticn towards trig I8, These Gosidoresta are
net lest on the Ia 4.y favravrencury, wd one of the twe tinplate
preducers, haprens Yo in the Jovear: me.t of " country {tself,
with all the advisorv and axecutive Jervicar &t its command.

Lesides the avuilabilitv of mameicus tra;nin~ esteblisiments
all over India, Zheca *wo Producers :ce nroctically self-sufficient
for treining thelr workersn and surnervisors wla are iy men in
the ccatrol of rroesis o qua'ity of vroduct.

did st ryghk riow, it turns out tc 2 not sueh ¢ success
stexv on tYe iacustriael leocur fr. ¢ ip Jenesn) 2.d in the steel
industry in rarticular. The cvowedly 3cociuiistic twist given to
its policies witront an nushikeable a2ccuumic bug2, rooted in
vzoductivity, hias roused ambiticns wWiici W eccnomics of the
country is unsble s sustain, ind the curront domestic saene 1is
threatening to ercde ull the elerished nc:ms and values and
to put tle clock back.

Whet does the producer do under such circumstances ?
¥.en even the axistonce cr survivel of tle industry is at stake

and tre producticn levels, wien permitted to operate, fall below

‘1@ breck-avea polat, whot mirecle dons he invcke to maintain,
the
i€ not improve,/qGuality of lis products ?
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Ti.e de~an:! for purkaging material in the country is
growing rapidly. There is ecnsiderable exrort potential as
well. Trabriczters of contnoners w0 cans are suprlanting
tleir earlier slow meghinss 'ith £--* automats. T need
for high cuelity tinplcote is thus most acut=., RIiv.t now,
wien tle rroduction petential of tle country could be utilised
te the full end the foreign exchénge spent cn importing
tinylcte, utilised for providing ostablizhed producers their
much-needend material and equirment rescurces, the position is
just the reverse. While the ey to preoductivity and cuality
mast inzvitably rest vith tte producer, it do=es not appear to
be in his possession &t tle moment.

In the: contoxt of the observaticns cf the I'resident of
tie 41) Intia Fcod Trinservers® Azscociction, it may be a scund
idea to maximise o cutyut of hot-dir tinplete for domestic
consumpticn wrile exploring tle possibilitic-s of exrorting the
electrolytic variety perlirs more suitable fcr ctter countries’
needs. Co-cop-retive research in the corrosion prob’>~ facing
tinplate users,mcy prove i12wirdinge.

J healtlier environment ‘or tte Tinplete Inustry to fulfil
its obliqitica: o tie customer is needed in vwiicli vorkers and
sunervisors could Le adecuately treined .nd motivated te play

tleir rcarvective .- ))s towards prosperity tilrough Luality-ieliability.
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