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à*E\0(C 
sSfiaE* 

The paper deals with the problems of quality control 

of tim manufacture of net-dip tinpHte in India. The 

production processe* are en the two extremes of the spectrum 

of fìat prcduct ;n¿»juí*cture: a replica of the Welsh tin ralll 

on tí» ene har.d and a modern colossus of û 1.6 million tonne 

capacity for plates, eheste and tinplate, en the other - one 

highly labour-intensive f.nd the cth#>r highly capital-intensiv«. 

Crucial problems apparenti/ are the need for 

(a)     standardisation on th* part of indigenous 

manufacturers of component» such as Hot and 

Cold Mill ro"»Js.   Orease-J-ot rolls,   Asbestos 

Metallic Tape,  etc.,   among other requirements, 

and 

(ft)    Manpower Jcvelopir^^t. 

The author quotes a well known authority on the demand 

for hot-dip tinplcte in preference to electrolytic tinplate, 

and another,   on the aspect of worker  and supervisory developnci; 

if the cause of quality is to be served.    He maltes a plea for 

rational thinking and planning for both the'objectives coupled 

with co-operative re .se arch in technological problems. 



IWTRCflucncy 

UNI oc haa chosen a good subject fer coming to grips, 

in a co-operatjve endeavour,   with the problemi» facing 

developing countries in the production  <.;f lov ~.i3tt  good 

quality,   rrulti-purpose tinrlate for local  consumers in 

the present times  as wsli   a-  to cater   for possible deve- 

2opn?*/-   -. >t excluding the export potenti••-.\,   in    he decade 

of the  'seventiss». 

By a propitious coincidence,   and quit « appropriately 

as the crving neod of the times,   the Asia*. Productivity 

Organisation -   and  its associi:t.f>,   the National Productivity 

Council  of Ini:.3 -   heve chosen   'yuûlity Keliability«   as the 

nain theme cf.  the ;JSìIT: rroincUvity Vécu   -   l?;o  and are 

going  foiv^rrî vit h   - dyne*-'- proírraimc.     .\-0n7 other 

activities in «u-¿"-1970,   a ir.issive ¡rename  for  Supervisory 

ÜeveJopment h*s beer:   îuuncbed te arsure  an  adequate supply 

of Intelligent  and  socially concisas first  ani second line 

superviséis who can motivate their subordinates in r?very 

field of human endeavour toward3 moking  UC net only a creed 

but if possible  an obsession.     This i3 based on the realisa- 

tion that manpower   envelopment must pr*cí*de process control 

which is a sine qua non for ftc. 

TirSíiH}^1^  Tbe author is Assistant lener*l Manager of the empiate Co. of if,«a n-^.,1      .TM-V^J     T-^.        * 
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ïl.j  i"isrt.:f   and l'or -."O «/ears,   fehr» c«ly Iridian 

<tt.cn 'Sriti r/h Xndln;  VìS\òV' e carao lato ba'ng in 

1922 with t-V'  iiï3t«.-..UL-.tort of o VoÄ:  i» M-ai country 

uiidftr tl:',-. Tappiate Cc-, of Tt-îia /vid,,  - Tai - at 

Golnuri.   r¿ i. iet«rii3q».íi?. sab,u?b uí  ¿ha ¿toel Ci*y osi 

Janahod-L". -    -riüff a;.ty bad f» er lie*:,  ¿r 1507,  "ocsci 

foasö«ä If  *RI ill'u-cricuji Indie?» - »''î0î«a'l»dji 'l'atÄ « 

£o.?.lcvir,'; ti>v ürtvhli >;Ti.rr.t  ei  fix» x«ifíc*.«: ï*%\,a Irta 

fc Staci Cte* Ltd, » TX"CO. 

TI:", .'iocf.í.t1 -t¿/<£laee r'i«nw7&ctari8g fcciîity In 

ttj» coita**:-/ \\'3 ccrAV±'3F.io-^fì(i ¿r*  1T£2,   ftíc*x elio usual 

I*rlocS oí ^ac&tio^l th., í-Xrc'¿ C-jv-ar.ìi».sr*w ovviti staci 

islsnt vi\->r Kjadvstan stesi x.td.#  «t Rcyirtole.    TMs 

Stool rill *r¿>^ i«:$ti&15ft«J ix. ¿Sitó *»* n nari- cf tv,; 

li&cia ¿-£1^ !:.;¿»   l*»ciu<'txi  ir. th*  ?ir3t riv>-">5v Pina 

«:•.£,   c*s*iç < thai* fut y..rt.c|.icts  1 JLîCîï plater;,   ¿fòdots*- 

.Ti,   CR,  "•:''..'••./*«,:«ij-rrfl  l--";i i-'"'"   ""^caTi. 31 a-'ie:-.?   '••.» teeaa 

^roóaíiir.:/  spju-cyireately 25,000 ^onüe& cf batxSippotí 

tiKplatí» -;>ujc  î.mr..    ^ieotre lytic tinplrte procucticn 

stortoci fre^ lv»69- W.F';«J 

Tív.  cji.t«pl'£.tí- ¿„-eject  *.fc Ooiu'.'r,.! ve?? -ro-ric^ivc-tS by 

¿•ir Jc7"Ui i 'oyí c«; 3hav w«3!?•<?© 6 Ce»*«  v>*-:.;* scjto 

scarcity <>í this p'jchaging rjrtaria.1 was fvlt during th* 

first vor M w-?r 191*1-IC-AÖ* Tb» pletf» c¿iir# irta feaing os 

a rejult of! erti*.o collaboration between tï>* triocipala 
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Ttm American fina of Peri» & Mir «hei I were 

eftgegcd «s Consulting &»;ineers ano the early Mœagers 

«au Operators wer© oí tteUh or We Iah - ímericea origin 

to imper*, to Indians a completely new «nd foreign 

discipline in the , vc^uet \— of tinplate ?*ter the 

fashion «et by the African Sheet & Tinpl-ite Cc.  in 

G&sy, Indicna,  where both equipment 3nd metiod,   vore> 

an Improvement over the* pristine Velsh method.* 

Be it «aie to the credit of the cc-operativa 

venture that tba Indien a in no *ey legged behind 1A 

speedily  ecquirkv; the »Mil« to successfully operet« 

thfi main production équipant  line the Hot Mine,  ti» 

Cold Milla and the Tin Tot» besides ail the rest oí 

the ancillary feci 1J ties li toe the Bar SV.arr,  tí* she^t 

squaring shsara,   the Pickling machines end «he tunnel 

Anne;-,iir,g Furnace»,    ¿euch was the measure of success. 

of the operations th.it,   M .«in thirteen yero of 

start-tap,   the Initially rated annua} output cf 28,000 

long tons wee more than doubled  t    *R» progress was 

nuifitainad ma by  1957,   vhen another Hot Mill unit, 

comprising two 2-nigh mills and fumados,  ve* added 

the production started averaging 75000 ton wnually 

i«e. 270% of installed capacity l      Etgoncmics was 

conceived of and applied even in the bygone days so that 
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A» tV« performance speaks for i ta« If,  the numroui 

ha chocho a end heartaches in the early year« were 

successfully overcome and until 1962,   when HSL,  Rcurkele 

tlnplete c me on stream,  TQL' , 3o3jnuri Works was the Ion« 

producer  In the country. 

Such then vos,   awl it,   the quality of the human 

resource engaged on millo and processes - nov practically 

axtinct elsawhere in the world,  but «tiIS,   like Johnnie 

:-vulktrf   qoiaq strong at Colmati - that  accept able quality 

tinpliite  '/¿nti continued to be produced for 48 year«. During 

the second World War Wl.cn tin became scarce,   & witch over 

vc» rnado to blackplat© and tarneplete for a period« 

E2UXFMÏKT 

2   -    Ber ¿near« 

7 - Obits of 2-hlgh Hot Mills etch comprising 

one Roughing and one Finishing stand with 

Pair end ¡Pack Fumares, ? '.oubiern ai.i ->n* onrlend &h«trs. 

Sheer U Opening buildings    ¿quarixuj shears md 
waster alie ars. 

Black Pickling Machines»      one operating,  cne standby. 
Anne*ling Furnaces Trolley tunnel type. 
Cold Mills» 5 mills,   3 atendsin tandem,   1 

mill,  2 stônd tendent. 
White Tickling Macinine«        One 
Tin House: 19 single and double eveep pots 

with alkali washer section. 
electing Machines! 19 Norton make. 

Ware Housei Slitting machines. Packing 
end weigh scales. 
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Tt» highest output attained on the above plant 

84,107 packed tonnes i»  1963 out of 87,P02 tonno« 

gre«« tinned. The corresponding Hot MUJ production 

WW 89,415 tonne« Sl„ of vliich wa* xn 49 Kg substance 

O0CD,   21% in gfcuqCi3 iightex. ti,©* ?o upto  32 Kg 

«ub«t*nce  (34(3)   enu Um M„iCO ^ ^ ^.^ ^ 

30C,  the ^;fccr,   !jelng 127 % ^b3tQiCÍÍ  í22¡,}í   ^aFif ^ 

Ir.  ty* context ot SUch outputs it la pertinent 

to recall the re*ai*a of «min*«,2    ^ i915 ^   not 

being able to visualise the evolution 0l the later dey 

eollo.il oí i he Hot and cold atrip Mil «„ Proce„ 

I»ine complexes,  he «aid * 

M A welsh tinplat* Mill,  to use a „ell «om 

ooaiparisen  seems a« «eitereble as the taw« of the 

IWM *** ttm »•«!«»•.    Heabury,   or fro» Vhomsoever'« 

brain  It evolved,   u** Archimedes,   an«ara to have hit 

upon the one  and only way £*  all tin«,  of doing the 

nor* contemplated,   by a .ort of inspiration,    for no 

dooi.ive  improvements in the «tanner of doing that work 

have been brought about since - *t all event« not in 

the memory of the ©3c?«st workmen now living-» 

The only improvements that veto made over the 

y«ar« at Ool*uri wre the introduction of mechanic«! 

coal stoker« for the furnace« except in the Tinhouee 

Where hand firing at m   continue«,   automatic roll 



facderí?   i.or v,^ ^o"/.: ¡»Jil»  *•:.;•';  almila:: cr>nv:f.-r?« oíítvasn 

stands,   ene th3 liro«    Evita Uio  int:.onr.íK.iu:.o scop ln tha 

evolution of fJ-i piquet rolling viz»,  the KL¿U" Cv:T.«binätion 

System of ccn'cl-n¡oua b«>r ari'1» pock rur¿iac»ís .ni*  f?CK J.~?rw3chanita4 

equipment like Feeder and C^ch-sr *"4.It lag tab! si? did not find 

i foothold in view or ^ :   ••:    T ,.:.".:."    *. a.^ing" 

complexity of tie hot rolling operation for the  light gaugaa 

involved. 

Hovcver,   e«* re-errasi to e*-i-3ic-rf   rDL,  tour Ícela beasts 

jf n full-fludçjfï 1 Hot  end Cold Strip hill cc^pl«x with an 

•iniiual capacity of,   rrr.ong other  *"lit pro^i: ;.:£*.,   50,CO? t of 

'.ot-âipi-^à tinplcte  .¿-¿t! 150,000  c of.' eiisUoS'.-j.'.. tinpldt«. 

~ni3 i'Ci;ev Coal-, with ft.-* piü'^icv....' ol: c^-ii'V c.:.-.vro.l in tht 

•preauction of ':i;;p2r,t& li- laöl a fc/ th*¿ îujiùy   l^vnir-^tenaiva) 

J1£S.-: nothou on  '..'rx o'\:¿ ...^'...;'•:*:;  u:,<i ;.;    -h'i c-.'v : csl-in ".on©i*• 

.•aodci:. plr.rrl; ci  ¡-'.Vu otl^jr» 

ìio matter how thorough « l'irriti ¿JUU-Z i»w,>*.w»ien may bt, 

it   la íiivay:í ;?ar*c.viti',-.>!3 *•••;•  ru^M; -*T .^chin-.. •.•v-j.o?:.  Attendait» 

.o  v'ifc-i.cva í-: e   hu .:o  '.;.u.^  . r-r. to •     '.;n.ì o.? *¿-.J   i: "/paction 

rittst airo h*; ':^zf cxpcucì\ <.    2*i; crvi-r,   t_;y--<t. :¿:f,   to minimi!« 

thû riak cf ü faulty piüd-ot, t^iru^ ¿er.t te- tv.e cvstower and te 

>».¿p tha co,it i ''i ••Iclr-.c this under rout toi,   ¿ir. hi-s bsan found 

Bcoecaary feo ir.í.-.L.itu't.o c"J-ie.i*» of tho product: tnd rffactivaJy 

icon iter the piecess  «t eî.sh manufacturing ct^j«?» What ha« 

îr»en seid íi'fc'jvo i« «¿racwí!t."f.c end of univers'?  ^r.plication in 

Industry,/mich rroxc eo In tho rnORttföcturc of ec^.tad fjafc 

piclucts co 3c3r.:o in Incli*". 

Crociai- Attract* !:•"• th- TtoTx^trs Jndaft^v. 

The-ttot> Tost crucial aspects of *h© CC problem la this 
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tout now under a«v«rt> import raatrictiona. 
Xn<Ug«moua ratetitnte« hav« not la all CÚM 

com up to Btwdarú wliil* adrlttsdiy tba effort 
ia being made ¡and 

Davalonwmt cf operative »4 supervisory wanpovw 
on a cx*itlnuaï)y  improving bôola. 

Thus« factor* are n« ch.Yj*»w vhich «t«*d In tte vay 

of itWirtiE«, operati«, at uli ,tiflM ^ „. ^^ fac#d 

«ith «11  tte» Pagination *. tha count*/., «amen*.    ¡t ^u,d ,. 
;t«ire:nir.,; t.; 

asj&rtass 

This fc^iB, at „* T.to i/cr. fc »„i cfc.ua.^eferr«» 

*c later « TSsoej  vl,«-. ««to,  of « t* waiä ctelc„ 

e»«»!»« ana J» d}.ffWBt l^th, «d „ct^i  «^„t. u 

»itaa.   n» M, Mu „M,* tcI1, tw, ..r..,S;j<.! IB a 9_gtiBa 

at»* - with , „,tlly nylno she„J:, M.t)jstiKl ]T/ ptloto.e;le<!trle 

oella. 

a*«* fot  ruft tinpl**,   for which •pacific.**«« ***** 

IS. 597/62 «f u* Indian stsndar^ Institute sp*eifi*a a N 

contât of not *<>r* thon 0.50%;   t^ nona*! run of Unbar 1. 

nado to the following W« ,*,^  «ajyaiM 

C 

Ito 

« 

9 

51 

*/ 

.30    to     .14 

• 40    to     .60 

•05   max 

.05 to  .09 

•04 to  .06 

•ftd la largely met,  exc«>t colono J ly for axee^lnç tha 9 
l*aVal»   tn   JtVft.,4-   n   trtn.^ 
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The «actional weight tolertnce of plus 2%*l minus 

V%% i» also mosti/ compiled with a»  afro tí¿* length 

tolerance of ninud i> plus ICO nvi*    OccMionally tbera 

are variations OUï account of "r«.lt?<jo dips or the 

flying st:*jar gcing berserfc.    '*'r» cr!fj^i?e;»i.\   ?*ivever, 

13 that right   eft-?r  the tris) bar,   >•;* product of 

«•very Moo:.  i.s  c'hr-c^ed for «ll tì^-r.sions,   from 

crojjends,   ana  frofv ho*,  ierqtî-a ruifj-o:! li\ t'hf j>1 l«r, 

•«Ali:il H« prorT-ifts.« ï.'i« ìw^ brougi;*. on boitte    QO ?hartü# 

logging I'm d'".t.;..   «ir«* r^n*. *ui<c<f Vr   *;VK* ope:, «itera 

themselves  to }:*"ip Vhf-   ¿.lO'iuefc  >*J cMn t:he upr>er   aad 

Vhe lover   .Simenslonöl  ctmtcxi  'livits i^si-r^a wütehixicj 

the auraac«  «aoitï, tie ¿»ige  .;? afí;t:t«\¿ristii--a which wust toe free 

from harmful ->.ef?cv':*      ¿»ori>i>-i*.3<*ii irvjcA  st:-'*?l trover ly 

heated ana to3"»?a e.t  t-ht MOCíTíMO >'..*';   ';*M8,   I« subjected 

to high preeaurc èvflc?*] irf;:  4cta on .3rt*>jt'<j*r.j  lrcir. the 

vertical stands o<" the- continuous mtlJ. arc» s»t ior to 

entry i»i  t)»  hoti scotitoi   ?toft;i?¿,   e-;£  -^.«prov*''•*5t'* **£?• 

reduction  ii> \:r« viu-t-iica*   ni-ra ;ls •SKí-.-U*:««. cl«.?.* !"?¡3g*#. 

Sara with ragged «drw-r « > rojwctad* 

The»  tinfc'.'r'î.«? ir.ê-jy.«  lui-'jely  >y  M* rtup"rv ox oc««« - «eld 

Q'j3««i(»*r fc)lcv*sd >t¿ !>**;:: wt;r: r?,*st!i -  ua<" i.# i"hcr»£ore 

high in nitrogen rrt^ntanr.,     SiJio^r.   i/;< or-3y ¿eaitfual   end 

se** i »kill ir*? ¿s 5'.:.«íc  r,y  a lumini •a*' *«J?Ut.i* r .*,    ae£ect.s that 

get pronour.red in t^  -re ;-;-idling e*" tinnir xJ.to the light 

tinplste gaug--ì.3 *xe  seanu,   bliatet.-*  on? st:hcut&neoue 

blow hol^3,    3t¿c/3¿.í «a\^ <q:*M .lu.fRr«  sheets 'xjTfî caused by 

p¡*>3pho¿-u8 rw-ninrr 3owci  tr.ui   ;.f}f>C% ar.J t'rer« tinier» rolled 

out cf thin akin   -in.:  *c«bïy .tmot.« resulting iron improper 

would and teeming practico« 
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254 rwn width tireur   r*+ „„*   4 

lengths with the î»i» c*      „,.<.,,,. 

•WlMt i4.irh the b*re „ns ** ^  p1r   .       ., **•* 

th. rehcun, h^or„  ._    , '" ^^ *">«*»* 

eut «ft• ,K,      , -'.«•«. o,  „„ a piimetttt. 

8t,g*,. " «U^ioc* rl„, thxcU(jh M 

Briefly,  the u,t rolj.ing nrc*#fi* •*««*,  
tl» following st^pî     , 

(b) 

(<V 

(•) 

(h) 

Cl) 

*air ï^c.tiix;> 

i'OUtfhlr^ rfiî.1 to Jan.th, 

a t^i," 4-      rcu*!^  P«ir   •«<! dtublJn., it  iato 

Kef,«.!-«,  •.;.„ ps.,, of  4 

«• f«l*ü, Mil,   to  J«,*te * 

91  POCK   of   S «ä. 

2 £ cT„r Hc"te' ""w"' ;H
""«« P«i« 

î-Z/T     ! r",ri?4es ^ f^-l«d to 
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fj)    areggiiwj the finished p«c* to • cooling conveyor, 

(It)    Triitwing and shearin.j tha peek «quer« into unit 

sise», 
(1)     Openinq the packs manually, 
(nO    Pilinq separately t*l° outnid© »nd the in aid* 

sheets c£  *"hö pfíc>.r*. 
(r»)     sticht- cpf.ntr; î «n<3 recovery fco the next .«tfendarA 

si oc,   Pud 
<o)     fce\gì-.iiv.i  ars-» fcr.-ir.E-pwt  cf  «11 p-cducte  arid 

byproduct., tc. resvf.cti.ve dr* st in et ion 3. 

Bars are c'hfa-qe--? v«rtic.3 3y en edeje In fchf» conventional 

marsn«r *nd pv.aJ/.<:  !",   cheiír *Y charge,   rjtV/«. ^rwUc rara. 

TV- s>*-;rei «O-Tv«  •"-*<•'• t -freí o»   ^w*^ '.'S necessary, 

ár> e rdo r  tr> ¿wie M*'i   "-vanírKj o?   ;ner-o*dcSw>tion vet« they to 

iuctrude  in  c j^.^-i *;-.rr*r.    Co^   fic^-'i i* »U»?.<.-K   ••  and hand- 

eontroDf 1 to »ciM -ir  <i if ducii. >  ot.nr.^f-Vrrt'.    'i'hs tvot-ow 

bar fnniu.ee;:  >-x^ w.xht*-*,   ci.«rcj« fcy  o1;«:^.   «jHoniíattfly to 

ensure piX'pe*.   7<.->viï-iri'ï* 

Ö!  the  KçwhiTjn MlJi:?.: 

I-airs  ex*-   -.-^-xcrony rjivtti * 9^v,<pe pKK.tes,  pulled evenly 

to lem/th,  n»d:chfrd  fic««f« «ni tc-Ud  íurctor in  S er  4 pes:»«* 

to length.    L'î.-ivft-n  m^tcUrt; <,-r. d<^<-w:.t c.V vrvev&iJy  *'hoai:«d 

bar»,   unevenly rmlled sin^îo-s by  cdre?.'•:• r.s .ï<-rov curator* oi- 

bad »etching *y ti**.- I.O-ìVTI*:I.   cuuat-r. br^í-'--', «t-Jsi"-' v'nirl. get 

worse oa nubaetvifct rolli«? «n-*  le*'i ''-'< -:¿v-^Ufi vi*'h tagged 

edges.    Ui¿?eca ! ¿x-y cfirüjie detteti».«.,   tixsy we  -xiinrneä to the) 

next Standort! ttizo* 

The nsi.il ca^s for assured lubrication of noe*«,  square 

and true» «etting cf rolls,  wit>. boO* the screvfi wcrking in 

completa imi-on. 
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«* «topn ,,«„t  L. «et   fJrnily vlth „Ä push?r ^ 

norJtinçj in una con,   te mattf: «*• on*r«<3 i^ir    *    •     . 

»long the eör^sj   so aJîSO «.)t,,   ,       . ,   , 

i * « ~...    < *.    «ü.viat.ÚT.a cìvrv tr. baci 
»»Interinici» «ottint of m«-.  .. flr.,r,H 

*   0,*,6Uw'   '«'••* ^ r-arKs roI3«tf 

.  ,     , JC""   *"     i'--«-',   Ivsidle« t.j» 
risk of. ìT«.:..r>.ir..'T tu-  i.-n.- iifi   , 

« tri»».., nff wlt!r u, w   ^     ritjore !f   (tiK ^ ^ 

«* or t« c,*„ „:0 pcrtï £uJ:yi 3eed; to a .^^   4 ^^ 

or « bicker ro}.t„ 

^SÎ^^X^f^^JJ^^fj^^^^^ 

or on «dec i:., r,^ ^,> «,„~e..,L,.  ..,,.. . 
••—t-.i,l   s.^-Mr,   *HW.ütcjy.   oicn, U« 

,*?*   •-"••- * «»-« r^'rfta,   ;r,e on top 
O.   the  ot'tvr     i,   r>  fáht*    -. r,   u,  c. r^t «w* pl ^ ,.a ,v„ ^.^    ^ ^^ 

mort pecî,   vhich xs ui>::-.i-  ft r.11-  f »   ,•   ..^ , 
• m   et î, ;,r - p^Ki,  is ru ilea cut 

for roiling,   jUs?t  ,i& v     . _ 
„>-- <-. t   s   ,,,  ..^ir-, i;.;Vß,% t.^  ?iiat ^cfi 

ä smooth circular »*=-»V»T<*-í-   -. » 

screw j3 get  for the  rära* rP,,^    ^^   >n<J ^, 

opening  <i-»d 'ir.ni^\r« •lending.   . pii4,.r ot (i.Ä v?iich JVJ3 ^;.   ^.^.^ 

••«.   .A*r ^.,. „JJ.4 te   .ej.^.h;   ,.„  t!csi 0cci(|tlcni| ta t 

co ti* cooling co^reycr,   «urout^  to tt« 
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Lika f;.r- touching ••.,,u:#   the Finishing Mill rnunt alio 

1» set up tru*  and squer-v,  vlth ccnsvs x-unntr.g  In unison, 

end necks properly  luhriraUd.    P?t Keck grées-*, gotting on 

the «dge <>i- t.:-« ro.Us or jpux-iïir? or. to the bíaxfcla damages 

tt.G packs  ~.id   ^vcn t;* teil surrte« with "pinchers" or 

"fJoppers11. 

Ti--- rul*   ;,Uï .:>C:: r-jst bu î*>.pt in « it?.t« of polish 

r*,th the î-;.)p *.-.: ^;ci.v-::v] b¿.ooks,    For zrv: top re? 3 the 

Picele hc'eior-:  ^:/;i^ji' ;?ly .envers© bac): ^nj forth across 

the rol3 bFtfrti'i.    Tho >cr.von roU .«s scouivd periodically 

-V  ui Oj.':;:;'cr usât ~ o poXJihJnq bice}.. 

Gustar'c  lubr-lrürijoa of i.;,-.? ne-r>:;;applied Manually, 

h*s •"•:. te. encux. ¿3. i;: ^—•*'<  -r »at-rhp-a roI3? ©rd aticküro 

;..rs te bs  tvouted,     '^vr^ is no WDIC»S aneiny of quality 

production tticij    a c\ry reck, 

--¿-«.•-Av. -«»i.--^«... .   ',   . ,. ,   _,.* 

The t-^i.v? t£cîwifj;-'.-î 0/ 2u< ¿aasftvl peck-rc .'.ling of 

o. icter-f^c- iu:-.'cts is rooted iti t.:*? «¡ir :?cpexvi«or striking 

•vd nrinU.j- .. aç,   »,  f;ij-e<.   .^-w Uu.rc; <: ? îy^'.i:-^ aiicî rolling 

operar ionst.   with er tic-ir ¿tory ífanipuletjvn  -^d er-ordination 

of the reh:.-:;.-'   -••:  •?.-//- ^•.-jM^r;   r-nJ th*  Pinf.ß^U.j Mill. This 

LAiBt Ix to' * VI;LOT':   ixca: 2ing thf iu.ij.t.1? o~  «Eia barrel and 

r.eck tei^xat,--^   f.iVh clc :>Op of cc-olia* r«^ ? provided and 

judiciously Ytcâ.    VoriJy,   o i:¿]i Oí der i    rif;  t-.*ro ia no 

ftiteruative      ?.t  is  «c^vbat peradf.xJccl,   bit jf.  is the 

author's «5x;*.rl«%co thai: the ccnventional  2-hi~h milla produc* 

the finest q«. *Uiy aíiec*.K,   ¿^írí^büo o-  ;:his equipment    with 

ni* iman 3^-i u.iv^-,   whsr auXit^i te -.v^r mzrAvzm cepabilitiaa 

ror.jr^-jurfttc» viri, <;<•,• t^l*-te  .,cv.Vtv- 0r ~q^tyi0n«„     •:>.£• 3*cret 



J a-1'aí>-ü w» auch milla 
lu India, whether nin«» «v^*. , 

roiling sheet iron or Unplate, has 

lain in th* high mill utili.ati« factors. 

»im* ü* solution of chill roll „^factor, 
in thö countrv iis,    - - 

""*"* OVBr tha "«•• »- >*» furtW restrict«'. 
«* K>cal „,„, havo ^ to prwe thair <iuauty ^ 
»liftiuty rod to tllllt fixtent w a proW9in 

with. 

«tur for ai«, îod «***„„ vlth msajnt.M Äa jige 

P~rt« for «, Purpo,t..    56 ahEetSi  or 7 œopenea ^ 

of 8 a*,ks ,,ca in thc mlt 3lM_ Me ^^^ 

•BMH.Ì „ini,, „o «IadBt ,t  tho 9tandard ^^ toierÄo> 

«ttaugh i, the  îto»l at^e of  3hw % toiermcB of 

- tta Hot MÜ,  9t^ ^  ^   at £. lv> ana aeviaMw 

logged for  corrective act<<-n  - ,  » actúen , i appropriate.   ;iMension«l 
coleranea Í3 minu¿> o oîua *  •»    *-•< -"v* w pxua 5 »TOT. Aa.cewa«ss must not mrrrtfl 
•J irrn» 

Process control is exercised In „.intalnU, 
Sulphuric *,M atren5th md temp,„ture vUMn tte ^^ 

t«ge.    For better control,  out.id, .**. mä inUt 

«--*. fror., tta „ot f!111. ^ ^^ to   uf£erQnt      ^ 

la consideration of the different surfte oxido c>»r.ct». 
rlstic, calli,,,.   ln turn)  for lengBt ^ Khwtsr pi<jkiiBa 

tin»..    Pepite of thfis9 rsaiures<   9CTO sheets ^ ^ 

Wth pitóle pttehM which can be disced cal, et th. 

°°M ROlU'   " vislH« - »«S» —taco „Mn ^„^  „ ^ 

the Tinhousa if „iil«^ vuttta.    *, inhibitor i. „.«, 

*°Wg»^jj«plckllng but ti ,re 1, no «uUf.ft. fer 
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Keen observation. 

Packing Anneal ln<r Treys» 

Pickled »sheets,   aftar thorough ringing,  are stacked 

on cast iron base» in fabricated raí.Id ateel annealing trays 

to a height not exceeding 1050 ran,   in 2 to 4 rilen depending 

on Biza,   avoiding prr^ruaion of 3heet edges,   PO as to prevent 

their oxidation.    Hnvelopes containing deferiva 3heets ara 

placed on t'ho top of each pile to prevent burning of that 

portion vhith is more  loose than the re at of tha pile end 

recoivas the ;naxiiman boat. 

Finely sieved sar.d is then shoveled carefully along 

the edges of the tray oil which the st^el cover is lowered 

«ad the  3Rjid tamped tight all round. 

Black ^ruealinjg„ 

Four treys or bottom»,  with covers,   are loaded on 

each \-ogie trave31 lag through the tunnel annealing furnaca. 

They   are charged  <x'i pa.l^d out  at regular intervals to 

suit production rat*«    Firing is regulated by mechanical 

stokers end hand shoveling o£ coal,   to nattain the heating 

rone thsrro.coapie b^t-vp^n th?  ' ^vvre 930° to i0'v0oc.     The 

soaking  acne temper »tur ft is controlled between 780° to 820°C. 

On discharge,   the boxes  ire -allowed to cool in atmosphere 

for 4f: h-urs whin the contents drop to about 100°C and then 

the covor ic removed for further cooling of sleets to 

handling to>nperatui<&.    The sheets are fairly white with e 

thin Mua border. 

2 random r amples per 8~hour turn are taken for 

haronees,   cupping and bent teats.   See Fi«. 3 

^patina Of it 

The sheet stacks <*re fairly tight after annealing and 

need beating off with siedge hammers before the sheets 

bo tairen off and oeparated for coli rolling. 
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»M Kg» jpg« 

Wth ron, poUrtM gloa^ m gqoart ^ ti9ht^  tta 

.h«ts *re foa o, to ti» belt conveyor. i„ íroat of th, 

3-stend tandem 2~hirth m'li«      »n. J 
mm mUJo.    Twin screvs for top roll choc*. 

permit fü>e prsssure c^ttn} u yl>M ^^ ^^ ^^ 

with I««.,, „t excising », ,««..„*. Ulnlt of „ m> ' 

«1 «tuna; i« Cone ^ ,^,ty of perception M experte, 

ïho »au«:ion iu iron 1 to 1.554. 

2 tanao« .«„i,, ^ ^^ tun, ^ ^ ^ ^^ ^ 

msehenicaJ property tests. 

AvaiîabiMty oí proper quality roll. «* ,„„„ „.^j,,. 

are nûgginçr prob leras., 

** procec, i-, controlled *mi* to the Black *»».eU^ 

except thet the «,«** t«pe«tur. i« of the order of 
520°   to    550°C. 

Tte preces, in «wnti.13, mimilv ^ 81ack PlcJaiJlg 

fcet needs special »atahfulnesa to avoid over-pickllag. 

roioadli,? oí picWetì s;iC5te ,nto water ^sfes where thair 

-age. »,*t not b* expo^d above the ,lightly acidulated 

water l*vel,   «1, o requlroo attention. 

Pliability cf phosphor brer.» cradles,holte end 

**• and le^  lined vooden picklig vet. pose8 0per«tic».l 

and quality problem«. 

s.ia*jt«.>*jt* *#>•€ «.^ 
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9 double-sweep and 10 single-sweep units constitute 

the equipment  in all their simplicity.    3heets are manually 

transferred to wet trays from firn water boshes end hand fed 

2-weys or 4~w;tysf   depending on the size*    Ti\c fabricated 

pots are eoe J   fired with flues  *nd dampers regulating heat 

in the tinpet  and the Wí^í. $;.-»t.     ^¿erfficcouples record tin 

and oil bath temperatures.    Zino Ammonium Chloride is used 

as flux Cü¿,   .^ince  1968, ground-nut oil   is used  in place of 

the tnportsd ptü.xn oil ir. t'ivj qr^asie pot, 

Cíj;.¿tí^i'-T contre 1 is effected! by co-ordinnting linear 

ßpefid,  tendieret ares,  pressure on arcase pot  rol 3 s and brushes, 

and ranges from 22 to 27 giams per square meter for Ooke U/S 

qrcca»    Chívcoal   grades arc*  also produced. 

considerable difficulty  is being experienced in tht 

procure.ticxit of good quality,   hard vt*arir>q grease pot rolls 

and í'cbesto . nx?te!li.c tfcpe viti: the requisite stiffness to 

measure up ^o the  service standard of the previously imported 

ir.aterlals. 

Indigenous Ground Nut cil,  while genera] ly satisfying 

the inquirer ent of a grease pot   jil,   as will be seen from the 
Ttù:.o 1 

various vnluef» ilndi.nted in the table over io? af/, has,   in recent 

tirati.,  becoma   aîmort twice as costly as tl<e   imported Paint oil 

vith tin price  also spiralling similarly.    Experiments carried 

otxt tìt Ter)   fjucr<r?Rt. thct with descending values of the tin- 

coütin.i,   the oil carry-off on the tinplete rises sharply 

upsetting tine, economics of oil uaage. 



Molature 

Insoluble matter 
FF* 

viscosity at 140°P 
Iodine value  (Wijs) 
Sp.Gr.  at 30°/30°C 
Saponificati :n vz^. 
?lash point open cc 

0.40% max 
Traca 
4-6 % 

iva Palmitic ep.ta) 
82-85 RI 
52-58 
O.SJS 

276 

jjgound fti,t o^, 

0.13 # 
Trace 
2.25% 

Us Oleic acid) 
«SRI 

91 
0.91 
:» 

310 

TTiO mods at cute":*- ~-.eti~>n «~-~      •   . 
_ -etlon Qoes.no-r oave a device for 
-' tn<uKj over every ofhr ~    », a*    „ .. 

**.*   -i*.9t  <nc the sî-c-ts,   vith thal    u 

--«-«,  ,voS through the «et cleaner.    The 
deUrgenfc enjoyed is a ini:-ujrc. 0- Jcd<lim   ,   , 

^ 0'~  -cdlwn -'"rbenete and Soap 

,    ~i.u.t...(?  «^   .,„   ,lW of thê 

aro carries lùunuallv tr, *-«•.. „    «       , ' 
.,. .    .     ^ '  t0 '-'? K:--ton >•''"•=«» «* v^fca off.   oil 
~~«u:t «oui, uK,.i   a„ aM, ,,,ht  ^ ^^ 

Visita j   ina?-.-ei irr   „,.,:  
•v —    '-stoitirrj foJDov.    Sellino 

*-«*" Vxuâl Wme5. Menders 

.   . "• Ji"a1*    ^.wing machines do 

-Uäliiy^^r *-t-oi- 

»   -4  trcm cv* Acute watch en ell 

—. ice • -,_ ,^cU1„a i;haats are ^ out ^ B ^ 

-Setwise,   :.o r,iJlrt)Jnt ?ttentlon where apprcprlEte 

2 *«t» por achine f,r 8-hour tur».   ,re trt» £or 
•:hfi costing test. 

«*o bulk pccK».  ,aIajtea et ram,om/ sre opened wa 

^MMrtM to chec* ti» *Wfrt of ^pe^. 

* box of 112 iheeta l8 salf>cted at rffiaom fot ^^^ 

-he ,«*. of th, iMlvifc« shçet ,„, t0 ^^ whcther 
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ftffPf «MV Valais« 

Table 2 gives comparative physical value» of tinplate 

hot-dipped at TdL with different origine of blackplet«. 

Column 1 values  are for US origin hot-dip tinplate from 

cold reduced black plcte.    Ooluim 2 va3ues ere for UK origin 

cold reduced black plate,  hot-di_> tinned at TCI! .    Column 3, 

however,  gives valupo fir peck icileâ black plete of the ffeglo 

Bush  (V.I-:.)   origin,bet-dip tinned at TdL with comparative 

values apptaring .In coluirw 4 for the normal run of -product at 

TC1L. 

M described earlier,  this is a modern plant specifically 

designed and operated £cr producing quality flat products 

including hot-dip tinplate. 

duality Contro]   techniques folíow the familiar pattern for 

such sophisticated pl-snts rie,-ht through all steqes from steel 

making by t'ha ID process to meticulous ncarfing of slabs for 

tinplate end through subsequent stage" of processing MR type of 

steel. 

For t.irplate,   the hot he-no  is cold reducer' on a single* 

«tend 4-high raversing mill  <nd a 5-stand tîsidero 4-high mill« 

After ome«ling,   the  cold  reduced coils are skin-passed 

at a Binale *t£¡iid 4~high mill or e 2-stand tandem 4-high mill. 

On the single st ar.d mi] 3,   the strip ir> fir3t given © pass with 

3hot-bla3tec! vork tolls end the required mechanical properties 

obtained un ti o  baa .IB of earlier operation data vis-a-vis 

properties.    Then  anotlier pess is given,  this time with polished 

rolls to close the pores,    samples are teken after this pass and 

the data in respect of hardness,   Brichsen and Jenkins values of 

each coil,   logged. 



"KM 
'C< '•'•  devices 

•ting by 

earlier 

-« pin holes »a o«-gau,e aheeu.    cut 3;,icM arc pictad u? 

«v«, 2o »inutes for eh,cklng „, ^^ ^^  ^ 

monitor the operation of «*•   -<~—:- - ;.-.-,„„ 

T>» hot-aij, tuning llnes „„,.,, v,fh tllt,_,. .cit   _Y f8od 

,.rparently **«.„„ lEr7e qMutltla. of ^ ^ ^ ^^ ^ 

«- coi« Min., tu. tinhouB. has ll0t had to worry „:>.ut sub<MtijUi 

|    liba ground-nut oil. 

2 .»pie, are takan ^ Jta6 rer E....,ur titt4i  fir ciMcU^ 

«• corti«, thicta«. * the wirthM1It: rlothcd.    C;ie str,,> rcr ^ 

r« H„e i. to» for a,ter.;nln<J tta ,J!st,UllCl<B of ._!ie, UocertlJig> 

IM. sheet  is .Jio checW fot dlmmslonii2  ,jCCUIa,v. 

Sheets sre tek-n out  for determinati• of ti;; 

tne chs-.iical method an", also ttrtci for i ---•   . 

*nci bend, end the results correlated with thcr« obt,iv 

Ter the coil after akin pase. 

Out of the previous day's productif,   3 Ww picÏBBd «p 

at random,   one fren, each turn,   are o,-ned ~nd r*-c»so*«d to 

-hec>. the quality of inspects. 

All ßC system must aim at maximum cu^,^ sotisfaetie*. 

With all the development of specification a to ,uit "engineering 

"-oler«.«*-,   and control of raw material   and Froc«,s tov.rds 

their consistent attainment,   customer reaction  i, •• ¡» fiîïal 

terminant of the cuality of the product  ,„  lr    .ncheu  him. 

TCXL and HSL,  Rourkela,   recognise  thi-  ?.;. ,-n and strive, 

* providing full fMá assess-nent of customer contint, with 

a view to obtaining correct  feed-beck information.    Tl>ey  also 

tate cognisance of opinions expressed by responsible bodies 

^presenting  actual users Cf tifiate such ao/one recently 

voiced by the President of the All India Food Preservers« 

«sociation  at  its ^ual  Centrer.«, î*.2cî in iscmbrv on Anril 
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On the moat irr.pcrtev« t probier crncorning tin» supply o£ 

good qua?it/ tinplate, Mr. Wadud Kh«i said t 

" The Industry's bi-^.test single problem is the need to 

obtain adagiate quantity cf tinpî ••">*•.*» of Acceptable quality for 

packaging various foorl p^-' T*"*».      -'-«ntV/.   therf "have been 

reports of e high percentage of apoilege by fay of internal 

staining and corrosion of cans.    Our ncnbars might recall the 

serious complaint cf spoil?-ie reporter"! in the ccn siTnmenta o£ 

preserved foods sullied to the /amy in 19G3.    It  is gratifying 

to not?» that the Ccr.tre?   Fooc!   ï«chncloqical  :^search Institute, 

M/core,   has con-iucted valuable Studien on the suitability of 

tinpl'.t« with various levels of phosphorus content in the beale 

sheet.    Some very useful work has bean done in countries abroad 

en the use of electrolytic tir.pl«te vlth oréenle coatings for 

pecking various fruit er.d vegetable products.    But unfortunately, 

no similar work has bsen done  so far for packaging tropical fruits 

end vegetables,   indi-jenous to Tndia.    I would therefore ur^o our 

Research Institutions? to continue their useful work in thi» 

direction  t*>ñ assist, tN> inOu^try.'' 

"  In the absence ex  _   j ¿. ¿ó>.'. ~ VICA,   it, cvu c.»xy be ¿urmised 

that electrolytic tinplate nay be responsible for exceasivo 

spoilage.    Ti.Is presuitrtion is  further stresvjtîjer.ed by the fact 

thct when fabricators used hot-dip tinplate *nd sxmrlied cans to 

packers,   instances of spoilage were comparatively less.    This 

would mean thrt hot-dipped tinpltte would perhaps be better tbJB 

electrolytic tinplate under Indian conditions " 

In this context,  a wwalth of information appears in chaptor 

10 dealing with "Tlie Corrosión of Tinplate"  in tí« monumental work 
5 

•The Teclnology of Tinplate" by Hoare Hedges and Barry .    The 

Indian producers ¿nd consumers of tinplate cculd take advantage) of 

the enormous research airead-/ done which,   as suggested above,  could 

also be usefully sjpp^^ent^d  and brouiht uptodate by the chain of 

Research Institutions in   •'.•  country. 
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rtm lut remar*.  quoted above,   exrress^ng a préférée© 

fer hot-dip over ti* electrolytic ttapíate,   ha, ,?PC  -0 * ^^ 

in mind by the ccuntry's Flennera  for G retient,   integrated 

approach te tí«  future prcvisicn ef production ^ciì-iw and 

the economie exploitation of tho*   already fistiai in m-îi«. 

MfiîlPOVr   Qav^ìr.rffi^ì;. 

All   «aid   ..nd (5í)Mf   lt  ls  the man behlnd the rnachjJia that 

nabss nil  tl,P ^iffcrnnc« b»t*,e„ c.ualJty ».* the jo<jJi c£ it# 

infittì»?.,,   ti«, «lis  fer llUm-l  .m^Uùtiet.  for ^ ^„^f 

*nd  thoir metivetion  towards tM« go*,.     Wlfiar ,-adorata ^ 

not   lc3t on the  l.v.^r, ^T^ren^r,   >;¡d «,«  of th,  ^ t tapíate 

produce«,   hapr*nr V   h« the TOV*ZT.UC.± of v./. cx^try itself, 

with  an the. advisory  «:d executive  *>rvlcsr  at its conroand. 

besides the avuilabilitv of numerous training ^töbiisrtflente 

all  over india,   the s 3 two producers  tro practically self-sufficient 

for training ti*ir wor>i:,  «mi sur*u-visors wV. <*-,> v,y/ <nen in 

the control  of rrocv^ ;^3 ra^it? of proâuct. 

tod v«t,r.iqht now.   it   turns  out tc V* not such c «ucees, 

fctcrv  on tre  i.-iòustriel  .itfoour  fr-  »t  iP. .7cnei->,!f e ,d in  the steel 

industry in particule.    The ¿vuwadly 3ocìfiJi&tic twist given to 

its policies  without  w «r.shükcable eccomi c bas*,   rooted in 

r/roductivitv,   hue reused ambitions w*i. où th* economics of the 

country is v.ablo fcr> sustain,   ê,nd the current domestic seene is 

threatening to erede ¿11 the cherished nexnj  and values and 

to put the clock bacie. 

What does the producer do under such circumstances ? 

V, en even the *>ci3tence or  survival of the industry is at stakt 

and tie production  levels,   wl«n permitted to operate,   fall below 

the brewk-aven poliit,   vhat mirarli- dons he invoice to maintain, 
to* 

if not taprove,/quality of his products •> 
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ca,g.u3icfl> 

The de~ariv¡ for pcr'-cagin'j matérial  in the country li 

growing rapidly.    There  is considerable expert potential as 

vail.     Fabricators rf  crrr.l-'cnri-.-;    >.rl rans are supplanting 

their earlier slow nucMn-s -ith f--4-  automats.     The need 

for hiqh cuality tinplcto  is thus  ros*:   acute.    R.Lft now, 

vhen tî.e rro<ijcticn potential  of the country could be  utilised 

te- the   full   and the foreign  exchange spent en importing 

tinplzte,utilised  for providing established producers  their 

much-needed material  and equipment issources,   the position is 

Ju-Jt the reverse.     While  tho  Voy to productivity   ¿aid cuality 

must  inevitably rr?t v;ith + he producer,   it does not  appear to 

1»  in hi 5 possession  tt  the  moment. 

In  tli»;  context, cf t>¡e observations cf the President of 

tie All   In-iia Food Preservers'   Association,   it may be  a sound 

idea to maximise  the output of hot-dip tinplete   for domestic 

consumption vhile exploring tie possibilities cf  exporting tht 

electrolytic variety, perlina  moie  suitable  fer other countriaa» 

needs.     Co-op-rétive research, in  tto* corrosion piob1:?'-i  facing 

tinplote U3ers, r^cy prove rewarding. 

J. healthier environment  for  the Tinplete Industry to fulfil 

its obi irjiiti«. A ;  tc   the customer is needed in vhich vorkers end 

supervisors  could be adec/uately trained  « r:d motivated to pl«y 

thair respective ¿v.? 3s towards prosperity through -ual ity-hal lability. 

1. SIR liAítkV !).TC'.£ IvD :   The   ij^rly Years, 1962 
2. Tran3.  3.  V.ales Inst.   EJng.  1915,   151 
3. C.H.A.3C/3E and J.Kirrc*J FS;   Journcl  of the Iron & Steal 

Ins'citur»,   Tune   1969 
4. M.i'v.W.'Xn i:-í¡;   3irli an  Food Packer,   Vol .A-\IV,ho.   3,  May-June, 

197Ú,   2E. 
5. W.B.HC'«J.E,B..;.ii;-:-»l2.3#>.T. ••;.'!.ui...i:   The Teclnclorp/ of Tinplete, 1965 
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