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.~... l}~neral 

In :-cc::- ~.:":.i ti on of the i".'1-:iort"-nce of stand1.rdisation '?Jlc'I_ r_•..:.ali ty 

'1.S~ ·1:c-;:i.r.::e c.s neces'."ary aC.ju~cts to t!:e econo'.'.'lic develo....,'.".lent of the cou!ltry, 

.,.le 3u.·~,:.t:. (Jf c~~·lon Standards ~-ras f::St::;,'olished b;:r :let of ?:>.rlia.::tent, ::o.38 

of 196 '· ':''1.: 1.s ;,1;t '.·I?> later re-pea.lei a.::d re::ilaced by the Sri Lanl:a 

-., 1~:· ~ ~he ·J.o ri:.~r!1:ient of Sri L2n~a concluded ~.n ~gre~nen..f; ·wit~ the 

d~si ~(~ ~o ~id the S.L.3.I. in t~e i'.1nlementatio!1 of the ~ct ~y e7~'.1nding 

its .,_,_·,lit~· "-S:curar_ce !ld sta:i_d::>.rdisation 2.ctivities for ·ooth local :-;,nd 

i".l""'-t·-~-!d. soars. ~!le execution of the !'roject was to be as-is-ted by the 

lTni·._··-~ "~:-:>~~i'J~? ~nd.1..lstria.l ~evelo~~ent Org~.!lisatio!l, and it co~;ienced in 

i:;-l)~~~d ~oods a1~d ~ large increase in the volur.'le of the :·:or:< of t!'!.e 

'.3.L.S.I. the ?ro,ject Docu::lent ~·ras revised in 192.1 to: 

" (i) Incor-:iorat~ t;-ro new activities, na.'.".lely La.borator:y _\_ccr"!nitation 

~nd I~....,ort Ins~ection; 

( . - \ 
1:.; StrenT;hen certain 2-ctivities covered by the CJresent ?roject na.!".lely; 

~~ort Inc,,. ection, Signi~_:. of T~·rinr.ing At!,Te rient::i •:"i t:-t 7 or?izn 

'JtP.nd::-rr..s f'1•:,B.nisatio!ls, :o.:-td the setti::e; ~,., of P, Cimsul tanc~' 'Jni t." 

~. ObjPctives, ~ctivities and Out"'luts 

"·rri.-r'?.de the ca,•<tbilit~r of t'.'le S.L.S.I. to: 

( i) "re;c>re '1.r:i ir.i~lenent !18,-l;ional stP.nd"'.rds; 

( •. i -'-1 j 
i!l~~ect a.!'1 cer~if7 the ,,.iali ty _of the "ror'l.'.lct:-: for l '.'Jc"'l consu:-1'1tion 

(iii) estP.blisn a 1che!"10 of laborato~· ~ccredi tati.,n; 

( i ·r) CP.rr-~· ou.t cons~1l "',"'nc:r serrices 2,t f2.ctor;_r V')vel i!l 0rder te> ;roMote 

-112.li t7 co!ltrol ~nc co~'!');J.r.7 :::it2.nd2.rdisation '!')rocec.'.lres; 

( •r) ;r,,vide •·;o.d li ti-~s for the -';est in~ P.nd calihr->.tio!l o~ "'l!'ecisi".>n 
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".'he s..,ecific out"'.'Uts ,..re st::tted "1.s: 

Increased Ca".'abilities (of the s.1.s.r.) in t~e ~re,aration ~nd 

i'.".lnlenenta.tion of !'lationa: stancards; 

(ii) :re~·r "'uality Control and i:esti:lg l:::i.bor".tories (:;i:t the S.L.S.I.): 

(iii)3cheme for accreditation of laboratories; 

(iv) Consult"nc:t Unit of 'luali t~r Control a.!1d Cor.1-;:i2ny Standardisation; 

( v) ''..\rinning ,'\.::reernents. 

?ro;ect Activities 

':'!'le above objectiYeG ar.d out·:mts ci.re to be 2.chieYed by the foL!.o•ri:!'lg 

ac-:i•Ti ties: 

(i) International training of s.1.s.r. staff in the ?re..,aration and 

imrlenentation of scientific and engineering standards; 

( E) -:;st?.'Jlishing a labor::>.tory complex; 

(iii) )dting up a Consultancy Unit to assist industrJ in the areci.s :>f 

"'uali ty Control and Co~.,any Stand;:i.rdisatio!'l; 

(iv) '.ssist in the 011eration of ro_ualit::r insnection ".nd certific;;o,tion 

Ma.r~dng scher:ie; 

( v) -::stPblishi!L~ and oner<l.ting a nation;:i.l scher.te of l."1.borator:r 2r.creC.i t;i.tion; 

·(vi) ':.ec0!'1"1endin~ a".'..,rO".)ri:ote me?.si.ires for i:".1-iroving" ..,roduction ?.nd 1'1U?..li ty 

control 9r:o.ctices in foundries; 

(7ii)ITirovi!13' tlle activities of the s.1.s.r. ir: the areas of O:::'GC".nole"."tic 

testing of n."'rini~ ".)roiucts; 

(viii::c:~or::;l.nis:?.1~io!l of the 3tatisticc-l Unit of the S.L.'i.I.; 

(ix) 3L'T!lin'T of twin:cinl'., rl.,:,re 0 nents c·rith ·;ational St?.nd~.rds Cr.:-~nisations. 

,~dviner' ~ :'er~s cf ~eference 

r:'hio ~~dviser :os recruited in June,19.':5, for ::o, '1eriod of 3 1ont:is 

s~ecific,..lly for Activity :;o. (vi) 2.'oove, c·rith the follo~·ring ter~s of 

reterence: 

! i) +,o stud7 the tec"i.!lical "-'.J;:>.c'.(ground of tl'.e '3ri L;:i:!1':a. :'e'l:'rr;us ci.nd 

no!1-ferrous foundr7 industr;; ;:i.nd recO'.".lMend l'l.'1-:iro..,ri,,.te -:ie:o.sures for 

i~"9roving the technologies ;:i.nd --uali ty co!ltrol -;:>r"'ctices of these 

f'.)undries; 

(::.:.) t,., .,dvise the fou'.:'!.dr;r L:rlustry ?.nc. t!:e .3.L.3.L on the tr..,binc

r~-uirA~ents of thP,ir staff; 
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(iii) to asGist the sta:f of the S.L.3.I. to icentify ~reas for 

::te.ndardisation, ::!ethods of testing-, el'.!_ui:J'.'llent CJ.nd other rP-1 ~w·nt 

~a.terials within the 1:1.rea of f'Jundry technoloe,:r. 

C. _1_chie1fe!'.1ents 

~he Adviser feels that !1e has been able to ~chieve success in all 

t!:ree re-uirements of his tel""ls ,,f reference. The details of t!1e 

achievements ~re discussed in the body of the re,ort. 



. , 
-•. ~tut!:"' o:~ ?ou::clries • 

:'ar t:1e sa.~e ci_:st:Jl".!ers. ?he e:?:ce..,tions to this P.re t!:e Sri 1.2.!'.~:a. 3teel 

::c~.11 '."::-ieci::i.liser. '.mits s:.tc'.i as 1Jell fou::ldries, ?'.!1.d t!',ose fcu!1dr5.es cc-:::ti::lg 

f-;,r +:'eir rrm !'.!ac:..._i~e ~:~o'.)s ~-·hich ,ro<l".lce ::'i!i.isl'.ed :oor1.~ ~:ttch ::s.s rice l'.ul 1 P.rs 

+::e 

!l 1 t'ou:~dries :'1m-rever, ··•he~her 3t~.te o~-med or :iri•ra.-':e, C'-1.ffer fro".'I 

-... .... . .. , ,.., 
·' ... ' - -":'~ .... .,,.1 ... .: ..... ,,,. ... "" ..... " • .,..; ,. • .; """..,,;J 

- .-'l..-a•.-• - •W ' 'J- ·~ I_,,._.., ......... , 

"';T ....... 
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inC.'-lst:-:;, c11stoners of the f~u::dries :·:ere also co!l.sulted,i.e. t~e 3ri L~:0:a. 

G~~e!l"t Co::--o::-~tior.., se··ri:'."L~ '.'!'='chine ".lanuf;:o.cturers and te~. :'.'l~::-rt2tion o~·~ers. 

· cor:sicer?.b::!.e aunber of t!te fou~cdries, "'"·rticul.~::-1.:r i'1 the ?ri va"':;e ~ector, 

h::-.d "':heir ,.., •. ~ ~acl-;.i!l.e sho? and these could legi ti::t?tely be consirtered a.s 

~ein5 custo!".lers. 

'::'he ldviser :-r~.s for-tun,,te i:'.'! 1Jei!lG' ~ble to ottain :icces·.,. to 211 levels 

in the inch1st~J, from ~T:cn""tin.r 1Jir~ctors, Genera: 'b:i.a.gers o! State Co:-,orations 

and la:r~e -:iriv2te cOM!'?.!lie~:, O'·~ers of snaller com!'~.nies, throug-~ senior 

~!"od'.lctio!! MPna.E"eMent, ju::'lior -:'."!l.a,-re::tent and s11}e:!"risors to the :ioulders, 

co!"e "'!".:-::ers <?.nd f•.irnacP. :ie!l. ~n "':;hree occasions, t!te ~ldviser · :a:s invi "':;2d o:r 

r.o~"."~:ties to ".'"'-rtici/::>.te in lar~ :neetings of e::i::ecutives :>.nd su>e:!"riso!"s, 

··•it~ tr..e General ·,._na.,rer a.s Ch~.iMa..."'?. A.n eza::t"?le of the notes sJ.1J!".i tted to 

the C-;r.11?.ny- <:>.fter mich a meetinG' by the _'\.dviser are a.tt-::ched in ~_?lne:c II!. 

':'o fulfil the -~-~·ri~er' s co!!lrittments to recom~end ~.-::-""'ro-:iri~te :'1°a.sures 

for i:-:r;ro•rin,; -the t ec;1!li,.ues ~nd -u:--.li t:r control i:n fou..-:aries, a "'.e-:in;:i.r ,,ras 

'.~eld to .. ,hi ch re..,resent.3.ti ves of i!1:-lustr-J, ed:!.J"til)n ::>.nd tr~inins 

establi-=:h:!!~nts, casti~g~ ;iurchasers :in.-l other i!ltere::-ted 'J•..1dies ~~ere i!lvi ted. 

n to:ether 108 ir..•rHations were sent out ~.nd o2 ~ttencled. The -neeting H2S 

ch~ired ~:r Dr. N.:l. de Silva,:rlirector r:eneral of t~"'.' S .L.S.I. ·_ carry of the 

:1a.'.'er ..,resented is 'Si•ren in ·'-nnex I''• Ad.c~itirmP.lly, ~ever::i.l ccrri)re::.ensi•re 

!'e"orts ~-:ere ?reri:ired for subrriission to indi vid.ua.l fou:i.dr:!..es. .'\. co-yy of one 

.-;uch re"'ort is ~:tt?.c'.1.ed as .\.nr..ex ~T. 

'·Ii thout tiee' ?robin~ into ·· Le indust~r, it bec:-or.ie i:i'."'.ed.i?.tely obvious 

a) ·~u:?.li t:r Control as U..'lder?tood in develo".)ed countries coP.s !lot exist 

in ~ny foundry visited. 

b) ':'he b:?.sic C1'nce"'.'ts of n_uP.li t;r control ".re not 1.tnnerst0od. 

c) ".'~e ~tand::.rd of fou:-idr~r corri;ietence ~:t ~.l l levels i~ e=::cee-iingl-- lo~r. 

ri) Co<Jts ha•re oe ·n C"J.t t~ 3·.!c'.'. levels tha:!; scre?.-:1 '.12.S 'Je-:m i!lc~eP.sed. 

e) -~- consi1er<>.ble nu~;er of fou..'1.n.rie3 1!!.re over"tP.ffed. 

!)':1:-tere is t00 ~1ch cap~.ci ty for t!-'.e 1!!.r.tount of ·•or1: -".V"il?bl<?. 

<-' ':'he bi,::1;er ":"he foundl"J, the worse trouble tl:e~r 2.re in. 

h) ':he foundrii?s are faci·'ls a r-h:o.lle~~e fro!'.! b::ior·.:..,d cci.:;tin."'.s, ruid 

'"'~rticul:?rl::r froM "du::i1'ing". 

i) -:;1ectricit~r ch<'lr~es ~re thoueht to be too hi0h for t!le inc,•.i11tr::r to 

be ecO::'lO'"'.l.C"l• 

I I I 
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j) ?oundries !:lave been caught out o:r the cha.::tge to 3. Go,re!'n:nent 1ore 

liberal i:i. a.l:!.o~·li:tE" i!!l-,orts at reduced duty le,rels. 

01r.ri ~usl~r, ?~l of t~ese com-~ents do not a.1'.)-,lJ' to ::!.ll foundries, 'but t'.-!e~,. 

3.ll ~..,...,ly to some foundries, and sor:ie a.?-1~· to 121'!. fou::tdries. 

a) ~ ... rnlity Cont!'ol 

In a. small ferrous or non-ferrous foundry in "'· developer. cou!ltry-, one 

••1ould e:.9:'.'!)ect to find at the l~a.st, one individual ~·rhose sole occupation •·rould 

be the m2intenance and i'Trprove:nent of ,.._ua.lity. This "'la;:,r be an ins,ector, 

--·i "':~out ·•hose sanction " C.!'!sti"lG" cannot leave the :ou!!.dry, or a. l?.bor;:o.tory 

2.scista .. "lt --iro,riding routine ch.ern.ical a.nal~rsis snd sand test results :or the 

foundry :n:>r,a.e-er. In both ca:ries the foundry manci..ger would be epected to ta:Ce 

::>ction b'.9.sed on the infor:iation f:".l"!)plied to ~im ~y t!:ese ".)eo·)le. 

In lar0er org"".nisations it ~-rould be usuca.l to find either a. laboratory 

or ~uali t~r control de~mrtment under the control of a '.''IA.a.Ii ty :fana.ger or 

::!hief :.:etal '_urgist. It ~-rould be the responsibility of this ,erson to take 

the necessar~· a.ct ion to control the metal a...'ld sand riua.li ty. Any decisions 

!'le ma.de would be base•i on conside!"ation of tl:e ty-pe of casting being !!lade, 

its •-reig!lt a.'"ld section thickness, and the s".'ecification to be met. :~is 

decision on the a.ccenta.bili ty of mete.I nuali ty ~·:ould be final. :1ddi tiona.lly, 

there ··rould ?robabl;:r be a Chief Insnector ,.,hose decisior. on a.cceptance or 

rejection of c;-.stinT-J for C"'"'tin3 defects such ~s blowholes, sl?e, and 

rli"."er.sional ~ccura.cy ··1ould li!.cewise be final. 

In the interests of t:ie organisation it i~ essent.i:>l th~t th::::::; t~·•v 

~i:rh level me!'!lbers of staff should be capP.ble of ~-rorki!'l.<;i b hP-rr"!ony ~rith 

the top nroduction staff such ~s the 'forks ifa.nager or !i'ou:?'lc!r~· :.ta.ne.c:er. '!'hey 

a.re expeO'ted to work a.s a team for the benefit of the COT"l!'a.."ly, and a.ny 

individual who does not fit in is soon re-placed. 

In ,rer,,r large r"Jrga.nisations having saJJ a. :nachine shor.>, hee.t tre~tment 

?l"nt, ~lv?..nising nlant or ~·ren a -pai:?'lt 3ho"?, then the 11u?.lity of item!; 

lM.ving thene sections would also be the responsibility of the 'u?.lit:r 

7T~·nc>.ger and the Chief Ins'.'.'ector. HaturP.lly, the greater the S".'re?..d of ".·tork 

then the larcer would be the ,.,ua.li ty a.nd ins?ection staff. '!'his !nP..:f e•ren 

extend to line inl'f..,ectors •·rho te.lce random sa.r.l~~es e.n:J"·rhere for checking, or 

!'~:trol mP.tallur-:rists mo•Tinr~ fror.i furn.,ce to fi.irnnce t~'~i:-iz tP.m.,er~.ture 

r":?"dinf,S of the ".letal, or fro,., sa.nd ';'l".nt -';o sa.nd ,..,1,.,nt. 
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:n a ca.st iron fou~dr:r using cu::>ol~.s or induction f~eces, then it 

·ro"J.ld be -ui te comr.on to take ?Jlalysis sam!)les for carbon and silicon eveey 

!'lour, MMtganese, p~os?horus a.nd sulphur t~rlce a day, and •-redge tests from 

every t~;p. ~Tith a direct reading spectrograph then all five elements would 

be analysed eveey helf hour, a.lso with wedge tests on eveey tap • 

. 1-nother essential of quality control is the maintenance of ade~ua.te 

records for such items as metal charges and analysis, sand testing ~.nd 

"temT'!erature readings. During !)reduction, a.nal~is and sand test :results are 

exhibited on a board in the fou..~dr:f so that everyone concerned can see what 

is happening. 3tatistic:o.l plots are ~.uite ofte!l ued to predict trends. 

1.bove all, accura.te scrap records both in terms of ~·reight and cause are 

always maintained. These rer.ords are usuall:T in the form of scrap record 

sheets (see Annex VI) and by exhibiting them in consecu~ive order under each 

other it is '!'Osnible to see ~fhich scrap causes predominate. It then becomes 

pos~ible, by cross reference to the analysis and temperature records etc.,to 

~ttack these ~a.uses at the source, whether at ~he f'urnace, sand control or 

moulding etc. 

Uo or~-nisa.tion visited in Sri La.nka had a qu~.lity Control department 

as described, or even any single individual whose sole job was the coi:trol 

a.nd iM?rovement of '"'U?.lity. Similarly, no organisation e.p:ieared to have an 

ins"?ection dep::i.rtment w!th the res'!'onsibility of assessing ... ua.lity, ~·rhether 

vis•J_;:ii or dimension~l. The Sri Lanka Steel Co~or~.tion h~.s a. lar~e, e~ntra.1 

l~bora.tor:r for metallography and sa.nd testin6 etc., but this see!!ls to be more 

research r~.ther thi:m ~roduction, oriented. ':.'he stage la.bore.tory is only 

e-ui!'ped with the bare minimum for the raT)id d.eternina.tion of c:>.rbo!l ruid 

silicon in steel, and the nuality of operation of this e'!.Ui?ment leaves a 

lot to be desired. 

~ence, the accerytance or scra~~in~ of a casting is in the hands of ~hose 

who he.ve ma.de it, and this leads to the 'as:Ji.ng to the customer, or the 

!!\:>.chine shops, of items of ver; doubtful f!Ualit7. 'ler.r few foundries !<:eep 

<'ny- r~cords of scr'-'P and its causes and those that do hev~ ver<J sir.tple 

divisions such e.s, bro~1.:en, be.cl '.Ylet;1.l, or technical which, in fa.ct, :iea.ns tha.t 

they do not know the ca.use. ~ecords a.re onl:r ke't i11 general for the ~r;,ose 

of costing l'.nd in the sim-plest of forms, such c>.s the a.::iount of metal Melted 

~.nd the weight of c~ stings riroduced. J.s, in a lot of cases, there :ire no 

sc~les for wei~hing the meti:i.l melted, ~hen the who 1le procedure is based on 

euesswork a.:-d h of dubious va.lue. 



- 8 -

~e conce".'t of kee1"line ~ccurate records of' the causes ru:d wei,::ht of 

scr~,, the a.mou..~t of metal ~oured a.way as U.."l.SU.it~ble, etc., and then using 

these records as a tool for incree.sing ef:ficier..c:~ a!!d :~eld is tot'.'.lly "l.li~n. 

'\.l so, the t::a.~d~g of tests during ~roduction a..~d usi~e the reS"J.l ts of these 

tes-t;s to m;o.intain st;o.nclards during a ::iel t Has only se~n in one fou."ld::"Je This 

fo .. '!flry was using the si!".l"?lest of wedge testing, "but U."l.der the circumst?nces, 

this c:>n be ree"rded l<'.s putting it &head of its COM:>etitors. 

The rnost distressin!! aspect -.1e.s to ~ee one l?.r~ foundry, uell e~ui?~ed 

·ri t!: '.!lechn.nica ... <".ids to 1'roC.uction, i?'l ~-rhich the 1~bor-.to17 ~e·-·med to b~ 

r~:.,rderl as urmecessru7 l!'.nd ··ras onl:" used for !'ecordi::is histo~r, t!'lri:t is, 

<>n?.l:r3ing sa.!!t'?les of "'.'tetal C?.st tl-ro or thref'! rfa:ys <>a.rlier. :!o routine s;o.nd 

testing ~·ras carri.ed out, or in fa.ct an:• other :dnd of routine te~t. !reedles3 

to s:>y, this ~ttitude to t~e laboratol"J was ~rm,to~2tic ~:f the ~hole st2ff 

i?.tti tudes to r:u:?.li ty a:-id conseruentl;:r, ,.ua.li ty ~·;as very lot·r. It is 

fun.i ... nent?.l to ::t.11 ... ui?.lit:r control thP..t ~~P. conect ::i:ttituc.es ~.re '!la.intd"'.'led 

at a,_,. times, a.nd 11a.rticul~.rl~r by the sunervisoey a.nd m<>!l"(,"l?Ment st a.ff. 

b) 0ualit7 Conce~ts 

There was absolutely no realisa":ion t!'lat n_uali t:r control is a "tot?.l 

conce,t" and a joint responsibility, not o~l:r of all de,artments in a company, 

'but all sections in a depa.rtment, 2nd all individual~ in a section. 

If R. core!!le.~dng section -persi:;t.ently produces 1'0or r:_ua.lit;r cores then 

the castings will ~.lso be of poor rul:.'.lity. It ·rould not ~a.tter if the '.'.lould 

~·:?.s :rut'erb and the '.l'!etal 11w•.lit7 ex~ctl:r to ~riecifica~ion, the caztin: ~-~11 

stil: be b!!.d. If a !!IOU~.der is allowed to cut a runninz ~:rst,em to his Ol·rn 

r'!esien, then every one •-ri.11 be different e.nd ever<J c~.stin~ ..-ril: be different; 

::1.nd especiall,- if the metal q_ui:i.lit;r is not correct then the rest of the 

::iroduction time is ··a.st~d. ?or exam'['.lle, if the m.1"."ola. control in 1;1,n iron 

frmnrlr~r i-3 Z'!on-e"ti~"':ent !lnd the e,:i.rbon content of the iron •1.,ri~s fro'"l dt>.~' 

+.o d"?.:f, then the iron's nui:Ht:r, shrin.l::l'l.(','e, '30Hd. C')!!-l;rl?.ction, chi~~in:r 

tP.ndency, '!lould ';')enetretion 1'1-b:!.1.i ty a.nd c?..S"tb.c,- ten')er;-.ture all var.i'• :i:~e 

re~ul t of this is ::1isl"l1ns, hot tea.rs, ::>oroshy, ht'!.rd si:iots, chille11 i!'on, 

roueh castines, blo~-rholes, -:>r 31~.g a.nd dirt inclusions ".le.:· ~-:-'Peo.r. 3o a. 

ri1n~:.i:iz- and. f~gdin:r s:•:":-!:en ~-r~ieh is se·~isf~.cto~,. o::. one (fo.".f ~a.~" be 

'.:"'!,'.J~.tiSf"!.CtO~' 011 th*? fol 1.0'rin,; r'Jf'.j• TT~t!°')J.·t1ln"'~P.l~r ":he '.".'.et'.tod Of ~.~'te"'•".'ted 

eo!'reetion is u~tt~.n:r to ~.l ter the rul".::ine s:·:::ten, i·~ other ~·ror~s, t~ ::i.ttl".ck 

tr.e ~r.i.,to!:I !'"ther t·~~.'..1. t:1e cau~e. (It i~ li':a t;i,'.:inc- 1.:1 ~-G~irin fl)r a 

:-:en.dr-.c'.1.e -~!'!ich is e~.uaed j~,. e;rg stra.in :".no_ the ~ro:ier t?"e" . .f;me·(l.t in g'!"'M"t~.cle~.) 
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Until control ~r the basic factors in Sri Lan..~an foundries is achieved 

t~at is ~etal con~rol, sruld control, co~trol of running ~.nd feeding sjstems, 

and scra.p control then there can be no irn~rover.ient in "'Ui?.li t:r i!l '3.n::J' four.dry. 

To ettem't to correct any individua~ casting in the existing state of affairs 

~i~~l:r adds to the confusion. 

3efore control of ~-n:'J factor can be achieved however, there l'!:Ust be a 

realisation that supervision is not control. Control re~uires that ever.rone 

~-ror~:c to orders, t~e supervisor ensures that those orders ::i.re carried out 

lJO~t ?.ccur?telj, that no eha.n~s ?.re r.tade ~-ri thout inst::"Uctions ?.nd that those 

cl-:.2.nbes 9.l!d their results are recorded, observed, ?.nt-.l:rsed a.nC. the re-Sul ts 

of this 111n,,.l7sis used. 

On the bP.sis of these observations there is no "'.u~.li ty control in any 

of the foundries visited. 

c) Foundry Competence 

It is sad to relate that the level of foun~J co~?eter.ce of the ~ejority 

of ".'roduction staff is very low. There are sone older foundi-J !'.lC'nc>.g-ers •rho 

~·:ere tr..,ined under British foundry?!len prior to inde"."endence, but, unfortunetel;r 

the ~ajorit:r of these ~ve now retired. :~s the f'"'cilities for the tra.ining 

of 'rofes~ional foundrymen are ,Ti.rtually nJn-e~i3tent then it is difficult 

to envis~.ge eny r8.pid i?Trprove!'".ent. On mere than one occ~si:,~:, the '\.dviser 

was told that it was difficult enough to get any kind of youn~ engineer 

into the foundry, and those that did take jobs in the foundey did so 

because they could not get jobs in any oth~r section of ene-ineering. '!'here 

:'Jre natura.ll;;r exce-ptions to these sweeping stater.tents e.nd there a.re :ne or 

t~;o e-ood foundry engineers who have spent considerable jeriods abroad 

wor~ine: in overseas foundries. The presence of these people is marked by 

the better -;ue.lit;;r and productivity from the foundries they- run. 

However, foundr;,~fork today is no longer an art but a. science ~nd to 

meet tod2.;;r's dem:.onds for ,._u3.lity then scientifi.; ".'rinciples m11st be •.ised. 

3'or inst~nce, '.!nless an engineer ca.n a:-p?lJ tr..e ".'rinci~les of stre:J.".':lined 

now to a run!'ling irJstem he cannot ?rod.uce a smooth flow of !'.letal into a 

mould; unless he realises the b't'OrtP.nce of gr!'?.in size, sha:ie and distribution. 

of the sand he uses, then be will :iot be <>ble to vroduce ca.stings free from 

'hlo··holes or dirt etc., c,,1-tainlj· no-!: to the ".u21ity dema.nrl.ed 'tl')dP,/• 

3ut nl')t onl7 ~z": he ha,,e theoreticE'.l CO""..,etence. He ::rust a.lso h~we 

pr~.cticd corn"?etence :;o thP.t he CF. n recognise bEt.d. vractice, and. he :mist 
I 

be c~.,a.ble of !'e".'lacini:; the obsolete '.'!letr :Jds ~-t 're~ent in use ~.n. th t11ose 

neces!Jary for tl"lE'.~r• · d~:i~1.nd.s. 

I .., 
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In every :fou."'!.dr-J ~Tisi ted a. pro"?ortion of' the ~oulds were 'bein~ 11ade 

cy ham.~ering ?atterns into the :floor, a ?ractice that in developed countries 

is reserved for m?.h.~ng :noulding 'box perts, core irons or other roue:t -pieces 

needed f'or use in the foundry. In very few fou.Yldries ~·rere " tea. pot spout•• 

ladles being used to prevent slag :from entering the ~oulds {in one :foundr:r 

one such ladle ;..ras stiuiding in a corner but it WP..s not used) • .U!'!lost all 

founeries l~:t the urepar~tion of the moulding sand in the hands of the 

:noulders and, either did not have s:tnd 11ills, or even worse, if the:r did 

h;we "':hem they did not use them. Knowlew of the .,rinciples of CU'.)ola 

O'.'eration and control Nere cor.i.,letely- non-existent and the !nelting is 

usuall:r left ~·rholly i:i the hands of' the cupola operator. The one exce,tion 

to this •·ra.s the State !-fardware Cor-.Jor~.tion ~-rhere the O'Pere.tion of the !!la.ins 

fren.uency induction f'urnace was exem~l~ry: this, a.?"?arP.ntly, has been forced 

on the com"!)a!'!y by the cost of' electricity, '!mt the m?.nagement were -pleased 

to inform the _'\.dviser th"l.t the induction furnace :netal wa.s ;ts.151)0/- ':"!er 

ton chearer than their CU?ola. metal. 

d) Cost Cutting 

Unfortunatel:r the inede~uate levels of' technical com,etence have led to 

tl'.e r.iana.eeme:it tu.nctions of both b.rge iind sm~.11 foundries being ta.!.i::en over 

b;r accountants, economists or other ,rotessions more concerned with money 

tha.n with 41ua.lity. The result has been tha.t costs have been cut to such 

lev~ls that they are directly re~~onsible for increases in scra,, ~eduction 

in r:ua.li ty such as surface finish, E!.nd increases in costs in other 

de!)Brtr.ients such as fettling and machine shops. 

As en example, the clay add.i tions to the s;:i,nd in everJ foundry visited. 

hP.d be~n cut to such an extent that the mouldine sands were almost too ~'1e?k 

to hold together. To enable them to be used, the moulders use liberal 

r:u?.ntities of we.ter, creating what is kno'°m ir.. foundr:r terminolo~ 1?.s a 

"r.ioi~ture bond". -~ci'l.use the sand i3 -~el?,k then ::touldin:!' is !Tlore dif·.<'icul t, 

it tl".kes longer, and more patching is reri,uired so rirodueti vi+,~ ine,ri tr.bl:r 

dro,s. Unf'ortun" tely on drJing out, either ;,y th~ !1e" "; of' the ;iett>l "r by

eV!l!)Or"!:tion on st~.ndinz-, the bond dis!i!.,".'ears, the r.iottld becoMes weB.k ?.nd 

the flow of met . .,l r,,.nidly erodes the surface, ,.,:i.eces of the mould rl:007' off 

unc'!~r t:1eir own ~·reizht ~.nd :ietl!!.l .,enetr":!.tion into t~e ~ould fnc~ increE>.sas. 

~he re~ul t i:.1 a.."l. inc!'M.se in serP..!1 le,1el!3 due to st-nd inclusions, rou.:ti 

~.nd. r.1it'!-sh?.,en C"stin:s. 

.· 
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On the other ha.nc, if the sand is not ~ven the on?ortunit7 -;., dcy 

out fully because ei-':~1er the !'!loisture is VP.'r,' hi;h, or the noulc.". is ca.st 

,.,_uic!dy, the'!'l there is a ,roliferation of blo~·rholes, :".'lisrtms, and, in 

extreme cases, the !'Ossibili ty of a. :nould explosion due to the "_,::. '"la.kdot-m 

of the w2.ter into hydrogen and oxygen by the molten met?.l. 

All of these defects cost m0ney by the need to remake the scrapped 

c~sti!l.es, b;'J' increased fettling costs, by slow turnine or !:!illing eind 

excesi::ive tool we;:i.r i:r. the machine sho'I'), 2.nd these, together with tr..e 

l·:J~r ·::-roductivity alrearl:~ mentioned, mean that the rer'uction of cla.y ".)roves 

to be a very ez~ensive econoMy. 

;:a.re: 

Only one e:xa.'ll~le has be•"'-n 1uoted in detail bu~ ctl!er sirdla.r ex?.m.,les 

( i) TI eduction or elinination of coal dust in f2.cing s2.nd 

(ii) Elimination of !'ig iron in cu~ola char:e 

(iii) Reduction in coke in the cupola bed 

(iv) ?eduction in coke in the cupola c~arge 

(-1) Use of soft coral or dolor.ii te instead. of eood '1.uality lir.testone 

(vi) Use of poor ~~a.lity ,atterns and ~v~e boxes 

(vii) Use of poor ,..,uality :ioulding boxes without .,ins or bushes 

All of the foundries visited have ado,ted at least some of these econor.iies 

to such an extent tha.t the visible s-ving is fei.r less the.n the incr1>a.se in 

costs ca.used:, i.e. t;--..e7 he.ve now 'become fro.lne econo!'!lies. 

:.:n mich c~.ses there is no a.lter!la.tive 'but to incret>.se ~l:e relev;o..nt 

eY"".'endi t·.:re. One fou.nd~, on the su.;;.estion of the ~·~dV:.ser, inc!'eesed the 

co~l dust ~ooitions in its facine sand. The results in ~err.is of improvement 

in surface finish ~rere s1)ectacular a.nd the saving in Msts in c.einC.i?'-G e.nd 

fettling labour and ~aterials ~-rere fa.r in excess of the cost of the co::i.l 

dust. This foundr.f is now adontinr.: e..ction in other ".rcci.s ••ith the 

ex~ectation of' si:iilar i~~roveMents. 

The to,ic of' cost cuttinc end false econo~ies was discussed in ~o!'e 

C.eta.il b the ~a.:ier :-resented to the ineustry se~i:'!.~.r. (see .'..nnex 1 'T) 

e) Cverstaffing 

".'his -,r-,bl9!1 is restric~ed to the large founc.ries t=1.nd est1ecii:-.lly to 

those in the ~ublic ~ector. 
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"~ere c·:ould ao>.,ear to be t~ro '.".'la.in causes: 
( . ) ,1 an atti tutle, sti:~. -:-re•;"!.lent, t~'le:t St~.te b.c.ust~· is to ~e 

consic.ered a soci~-1 service as '.".'IUC~ ao.s a. ]'.'r~d·.iction u.--ii t; 

(ii) the use of labour intensiv~ ~ethods rather tha.n the use of 

'.'.1achines bec#'i.use of the cost of the machines 2.?ld the expense of ru?L--iin~ 

them. 

In the smaller, '"'rivately ONned fou."'ldries t!:e first ..,oint t'l.oes not a"!)~ly 

~nd the average ;:iroducti vi-ty in these uni ts is fi •re to si:c ti:nes higher 

th:o>.:1 it is in the 12'.r.ire State founclries: er';re!!'.es ~.re 273 em"!"l!.l)ye~s -iroducing 

16 tonr- of c::i.stings "?er Heek a.s !".g~inst ~O en.,,!.o;rees ..,roc.ucing 15 tons 

"':")er Neek. 

~m-rever, the second cause is -:1reva.lent in ever",! foundry visited except 

one. In six of those visited r.ioulding r.iechines h?.d been i_nstalled, but in 

one only T,rere they in use; on3 ether was mP.ki:-15 ?.n ?.ttem"'.."t but it :-re.s very 

h~.1 f !!ea.rted io.nd o"ovfously bein?" olJs"':ructed ;;i.t ev~r~· turn by the fot~ndry 

··ork force. 

The com!'lonest reasons for not '.1Sing these machines :·rere: 

(i) the electricity to run the cor.rpressor is too e~ensi•re 

(ii) +he workers do not want to use them 

(iii) we cannot afford the patterns 

(iv) we do not have a ~ood enough ,atternr.ia!~er 

( v) ~.,e do not have enough Mouldin! bo,;:es. 

"fhatever the reasons for the non-use of these ~ac~ines, it seeT.s strance 

t'.'lat '.'.l"'n?.t;emr-nts are not "!)ressing the -,rod".lction st-.ff f.-,r a. return on the 

cor!'lidera.ble invest!!lent r.1ade in the -ola.nt; this .,,e.rtic.ul,,.rl;; ~".'".'lies in the 

c~s~ of the State foundl"'J ~-rith 273 em:.iloye~s, T·•hich has ei. fully :nec!!~.nised 

::':•stem co'.'!.,rising r.oulding !!lrtchines, /l"ttern ~ho?, s~.?'!.d 'r"!:"'?.ration ;ile.nt, 

over!".ee.d si:i.i.1 a.eliver:• system, roller conve~•ors for CP.stine, shl'.'.!..:e-out, 

l"'bor~.tOI"J, "'· .,a.ins fre,..uency incuction fuI'!'.?.ce, hot bl::o.s"': sl:ell cooled. 

ctt"'oli?.s cii.nl'l.ble of '1elti??e 200 tons ':)er day, "but no sui t"'.ble :'.'loulc~i:l? b-:-::::es. 

The CA.ni tal enendi ture ::iust ha.ve been millions of doll?.rs ~.rt '.)r".lduction 

is ?.bout 16 tons of castine:s ?er week. This found?"'/ could ~reduce 160 tons 

:ier weel-: with the se.rne labour usinli' the rr.P.ehir~es. 

:£') ?o,.ir.d?"/ C? . .,aei t;r 
'!'he Sri L::o.nl'::a fou::i.dr:r indust~· has been :-~i~, li'-:e its cour.ter.,e.:-ts in 

other cou.ntries, b~r the loss of tre.d.iti.,nt?l :nar1~ets. For instance, ~:st iron 

I 

"' 
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drain "'7i?es end ,:u:";terings have be!'!n re-rib.ced t:r ".'.'lastics as have ~·rater 

~i?e fittings, c~st iron baths, conduit fittings a.nd many si~ilar items; 

drain covers, ins-pection cover:? and other easily remo~1able heavy ?ieces 

are being stolen and sold as scrap, so are beine re~l~ced by concrete 

covr-rs; soil '!'i'!'Jes, water -,ipes, s:mn pi,es for the oil incustriJ, are now 

bei??g made either in plastics or in Syih~roida.l Graphite iron ~·rhich is not 

,roduced in Sri Lan~q; cast baa.rings are being re,laced by nylon or other 

s~"!lthetic r.ia.teria.ls, etc. etc. As so man:r foundries depended on these items 

as brea.d P.nd butter lines, tl::en they a.re suf'fering 'ba.dl~~. 

~·ost of the foundries visited ::i.re casting onl:r one~ a ~-reek; or.e is 

c~.sting three times a week. The reasons for this £'.re the.t mou.!.d ?roduction 

is very slow and that such casting is adequate to fulfil the orders 

available, des'!'ite the high scrap lev3ls. Of course, in the cases of those 

foundries who !Jroduce castings fc. ; their ot-m ~se, such as pump '.'arts, ~hen 

the demEi.nd for castings is purely ne,endent on the demand for tl:e finished 

:'roduct. 0-;-mers of such foundries have said that there is a c.ro, in demand 

f~r their finished products because of the opening up of the ~arket to 

i::i?orted com-oeti tive goods and that, des-pi te looking for 3.l terna.te HOrk 

on the jobrying me.rket there is none availeble. 7.owever, inventiveness is 

1!.p".)arent in some cases and ne~., finished -product lines are being desit:med 

and er?erimented with. The Adviser has been asked not to divulge ·~hat these 

items are, to prevent ideas from being stolen. Other foundries are 

diversifying into tota.1!7 different fields ?.wa;r from the foundry industr:·, 

A.nd cutting their losses by SU!''!'l:'ing existing customers e.nd not loo!':ing 

for other work. 'l'hey a.d.':'li t that ver<J shortly their found.ries ~-rill ?robe.bl7 

close. This naturally will !!!e!!lll a little more ~rork for those foundries 

still in existence, but not enough to Plter the oYerall ~tl"te of the :na.rket. 

··hen it is considered that the Sta.te :!?.rdware Cor..,or..,tion ha.:! enoug-h 

c::i:ie.ci t:r, both in '.':!oulding ~.nd meltin~, to :?U'.'"lY a.11 the ~·~all Cl.'!.ati:ics 

~resentl~· beine ::ta.de b:; ?.11 the small firms, +,hen i:f' this founc!r:' could 

be ;iut ri!ht it ~-rould elimina.t~ e.11 COM!'eti tion. If ell the sewing ma.chine 

tre?.dle fr"r.1es that Rre now C"'St in ?.11 the snE>,ller foundries, •:rere o?.st 

in one i,ig f1u".'d17, then it could lead to a treir.endous increase in 

1roducti •1it:r i\nd consiste~c:r of proC.uct. As it i3, ~·Ti th them 'being cest in 

s::idl nur.ibers i:\ :n~n:r different nh.ces, the :irod.uction ~.nd ?A-ttern co::;ts 

~re ine•ri ta.bl~r hic-h. 
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In the lare-er fou."ldries ?reducing the he?.vier c~stings, should any- one 

reduce its high scrap levels to a more economic level, and there is no 

reason ~·~hy it !';hould not be as low as 5'.'. 2.vera.ge, then the others will 

:mffer. ':'he ,resent ree.son ~ven by a tea. dealer for s..,re:o.din~ the work 

was that it was to ens-.ire that they did ~t some e-ood c~.stings. If all the 

·::ork wa.s in the hands of one foundry with their ::iresent capabilities, t!ten 

the tea, rubber and cement industries would halt unless castings ~-rere 

i~l'ort~c!. The Sri Lanka. Ce~ent Corporation is ~lread~ contem~la.ting 

i'.'.l;orti?lg their c~stine:;:.. "because of the in;:i.bili ty of the loce.l fou::dries 

to 11eet their "".uality criteria.. This ~·rill lead also to a further !'efuction 

in demand. 

Any one foundry ~·rhich ca.n iMprove its q_~.li t:r a.nd ?roc!ucti vi ty to the 

~ver~ge level of a foundr:r in a developed country •·rould ef!'ectiv~lj close 

:-.11 o·rosi ti on. 

;;) Foundry Size 

?or ma.ny reasons the 11ua.l i ty and productivity seem to Yary inversely 

~-d th the size of the or~nis::i.tion. Foundries ld th ll.O emp:!.oyees a.re, in sone 

cases, vroducing more than foundries with 150 e~"'.'loyees. 

One of the reasons is that these f::undries are "'.)ri v:o.tel:r o~-med, ~.nd the 

o~mer ':-IOrks on the sho? floor amon159t his men so supervision is continuous. 

The 01mer is concerned 'lfi th making money so "'.'?.tter!l, r.?ould and ca.sting 

,...tui.lity is good, scra . ., is low, equipment is mabtainec. in zood '.·•or!-:ing 

condition, discipline i~ good, no slackness of an~· :dnd is allolfed and no 

~·rP.Gte is toler"lted. l.s :;in exam-ple, one s"'lall foundI"'J !".tel tine- cast iron is 

bu~·in:r !':Crav cylinder blocks from the Sri r,~n!-::p, Tr?..ns~ort :SOP.rd !'!.nd 

re-melting them. But before re-!!!eltine one ::tan bre?.ks u., the bloc::Os,re'.!loves 

?.ll the hich tensile ?"Uts, bolts Md studs, "Ti:>.l•re S".'rins-s, the a.!lo:red iron 

cr~n::'-"h?.fts, and ~nytlline- else -.dth a. saleable v:.o.lve either for re-use or ?,s 

hie;her ryriced i:t.EoyAd scr~'?· The v~lue of the scr~.".' sold ")a.;rs for the 

en.,lo:-"!'?"!nt of this mP.n "rith a consi1er~'ole ~rofit. ':her~ i!l the acfr~i~i"n"l 

i,oriu:; of l!li'.'.!inating ~.lloy cont9.min?.tion, :-11.rticul~.rl~· chroiiiu!'I, f1.'l)r:1 ";he 

iron, ~·.1. th reduced scr1t.!' fror.1 chilled i!"on ::ind. ~.,e~ ter '711'!.Chin;obili t:,r. 

'!'~e 1~.rger :f'oundries, ··ri thout the s?me '!"!Arsona.l intereGt, ~i'.'ld it 

iifC'ietllt to ~10"'.'>t thi~ 1~ind of 11.-ttitude. 
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Of course, th~ la.:c·ger ff)lL"!c:l.ries are ex;:-ected o:r their cus-l;or.ters to "'!2.ke 

l:o-.rE:·er cn.stin,:s 'but tr ~ortu::'la.tel~r, by the technolOg".'.' a.do!)ted by t~'!em, these 

~rP. really be~rond ~he:.r ca.ryabilit:r. "=:i:rht out of ten scrap rollers for :-ubber 

;;heet rollin~ is ~ r~"lis+.:.;.c e!'tima.te and a.s each weighs ~.bout 1 tonne t!'ten 

this is bou..~d to b~ ur1eco::'l~~i~. Even those castings 'assed as acceDtable are 

only ,.,cce1ted by indu~t?'j under su:fferance. ?or i:.1stance, a.n im:iorted ~dln 

.'.lose end takes 4-1;- !.our.J to ch::tn.'!e. A local casting needs ? to 3 da:rs of 

~inding, drillin~ and chi~~ing to make it fit and then it only lasts half 

as lon~ as the i~1orted one. 

!"'; is the l;::i.rzer t:r:le of ca.sting '.·rhich re..,uires good technolo.;.i:.:its ".nd 

craftsmen, good -:ualit~r control, good ra.'.·r m?.terb.ls "nd {!~od en_ui:ment. \.11 

the lar3e c;.·~?iisa.tions a.rypear to be losi::lg" :".!Oney - one co:~r:>any lost 

~s.30 !".'lillion in 1';>84/85 e.nd Rs.13 million in 198-i./8"'· - a.nd it :nu:Jt be 

asked ":io~·r much of this is due to thP,ir ina.bili ty to r.t~<e good ca.sti!lzs?" 

~fo··~ever the effect is that these oreanisations ca.nnot r:ie.!<.:e the -:ua.li ty 

c~stings needed because of the obsolete :nethods used ?..nd t.h.ey also claim 

that their losses are so great t!ta.t there is no finance av=".ilable to 

~odernise. Closure of gome of these seems inevit~ble. 

h) D1.1m11ing 

Tb.e industry is also under atta.ck fro'.'! other co•.mtries. There is 

con~iderable evidence of fini~hed goods beinc i~~orted at ridiculousl~ 

low prices ···hich •·r~ll not even co,rer the cost of shi··~ing. 30:!1~ of these 

items are of poor ~uality, but sell bec~use of their ~rice, but there are 

ot-:.,ers Hhich a.re of good ,..udity and are bein,~ sold ~.t :1rices Nhich CP.nnot 

in ~.ny wa:r be profi tPble • 

. ~s J».n exe.:n!)le, a good loc~.l ca.st iron foot valve for fitting- to the 

hose of a ~-rater :mm!' ~·ras on sale in aho!'s at ~s-95/- (TJ .s.d ;lb.rs 3.50) 

'.·thich by 11ny st;:i.nd::i.rds is low •. l valve is now o':Jt?in~.ble in the locel r.i~.r!:et 

of a.lr'.!ost '.'!.S eood n_ur--.li t~·, ~-rhich when landed at Colo!!!bo Port costs :Zs.1'.2 1-

(U .S.doll~.rs o.~5) • .,_fter an b!'ort duty of 60~'. it t>.'!)pe="rs in the sh~.,s ~.t 

~bout Rs.30/- (U.S.dollars 1.10). '!'he local iter.t is now no lo~zer being 

'.!lade because it ciJ.nnot com!'ete in !'rice. ~To !ound.ey c?.n co-n~ete ~-ri th t!1is 

kind of competition. There is no rioint in solel:r i '!!!''sine i:'.P~ort ".U!!!.li t:r 

in,.,T'ection bec~usf!, ~.lthourh some items ·•oiild f8.il, 111. l~r:e ,r,,~ortion 

'.·rould be io.cce't~ble. Also, the .,rod.uc'tion of :-.n ex,ort ".U".lity ce'.'.'tifici?.te 

~ro:n th-? countr:• of ori,-;:in ··rould ob·.riousl~· /rese"'.':t no '?robler.?s. 

~ 
I 



- io -

~~is :'roi,lem ".tU.st be dealt '.·rith :uic'.-:l:r and it c~..n onl;r 'oe done at 

Govennent leirel by the in"?osi ti on of stiff ~.nti-dum'.'ing ta.riffs together 

d th i:'.'!'!)ort in:'.'".'lection. If not, the foundry ineustcy ~fill, li:::e the cot-to?'. 

S".'i?ming a.nd we11.ving indus"':r:,r in ~ro'!)e ·-rhich was a.tt~.cked the same ~-ra:y-, 

dis::tT)".'lear. T~en the :irices of' the i:n'.'orts rise r:1'9idl;:r a.nd stee..,l:,r. 

i) ~~ctricit;:r Char,«es 

One f,..ctor which has emereed as an ~-p11a.rent ne~.tive influence to 

:-ro-rress in ~eneral and ,.mtli t:r ::tnd :iroducti ·n t:" in :ia.rticul~r, is the 

cost of electricgy. ~~oet ~otin~.r:-J "l~'!'l"'G"ers enCOll.~tered uere of the O"'.'inio!l 

th~:t it was c!ce~ . .,er to use la°t'>Ur intensi .. re "!e"';lv1d.s r~.ther tha.n to '"'.lechanise. 

\11 ~:mndries are geared +o the conservation of electricit:r r~ :~er th:".n 

its consum-ption, even to the extent of not using er-u.i ".'ment P..lrea.d:r 

installed; foundries :rith .,neu'.!latic !'!loulding n~chines st;i.nd.in~ idle 

cla.i:ned th~t it ~-·as too e::t::'!)ensive to run the com1'res:'!or to o..,erate t'.:en. In 

other c~.ses, !'!P.nd mills were not used and i:1 one extreme case, eiren the 

li.5'hts '.·rc!'e tur?led off. There •·ra.s little or no i?:terest er['ressed in axi.y 

reco"'!!'.'!ende.tion :-rhich involved the introduction or use of an-:J electrica.lly

:>o'-'ered e"'._ui "'.'r.te:it • 

The source of the irritation is not the unit cost, ~-rhich a.t ~s.1.50 

(u.s.dolla.rs a.05) is low by world sta.ndards, but the structure of the 

t;:i.riff system. This is ..,rob:iblj uni,.,ue in bP-in~ a deterrent to the use of 

electricit~' instead of being desiened to enco1.lr"'.'."e -;eo!'le to use :nore to 

increP.se electricity revenue. For ~ariff see .\nnex ~TII. 

It is based on a "Contract Dem<-nd". If a.n org::-.nisation has an 

insta.lled electrical ca-raci ty which ''till result in a. demand a.t ?.n,y one 

time for more than 50 !CVA, it becor.tes subject to a. contrP.ct ~.;i th the 

Zl ctricity Bo:-.rd for a fixed cha.rr.e of I:s.lJO/- (r:.3.d.ollars 3.60 ?.ri-,,rox.) 

rier '.'lont!: .,P.r KVA f,,r the "'A.:d~um Pntici:-sted cleMand. T!:is is in P.dtition 

to the unit chl".rge. The d.emand is noni t.,red. P.nri, if at a.n:• tfoe, the 

contra.ct fieure is e,;ceeded for a -period of :nore th1:1.n 15 '!lintttes, the 

"::! ectrici "t:r 3o?.rd revises tr.e cont re.ct to a. level !"'hove the over rlem:>.nd. 

This revision is not subject to a:?:>ei>.l i:>.nd the ne~·r rate is ?,!"!)lica.ble for 

r>. '.'.lbi'.'"tl."1 ..,eriod of 12 months. 'i:'hi!'! !'\et'.ns that once em or[>'~nisa.tion co'.".les 

:ri thin the scot1e of ":hese ~;1;:i.rses it ~?.s a '.'.linim.m !'ixeti cost :>er ~ont.h 

of ~s.;1) 1i'J/- ( ... bot1t u.s.dolla.r~ l?O) '..•:1et~1er it uset: 1:1.ny po~·1er or not. 

II I 
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·~'.:::..s ~,,~. ::.o"'.; 1Je a lot by develo-pec1 co~tey levels 1~t i:l Sri L'.'?Lca it 

re;resents ~ rionth' s ".'~w for four f'our.dr:r ::or~:ers ~J.c!:. ?.s -,oulders or 

rorem?kers. ·ls ~.n e::r::??r."':'le, to ti.se a. 50 horse !'O~-rer co!"l:iressor for 

~·cu:!.di:.'lg :n?.chines at a. loc!?.l ~o··;er :'actor of Cl .6 ~ec.ns a. de!!ta."1.C. ~f c>.bout 

65 :CT'..., so the com'!'ressor :-rill cost, in fb:ed dc!!lRnd e.lone, ~s.65°J0_/

·7hich is roughly the er-uiva.lent of five ~ersons Wl>.ges. •r!le cost of the 

'lr.i t 3 ·1sed :!tt'lst also be t~cen into ac~ount end this could raise the 

l?bour intensive e~_uiva.lent to nossibly 10 to 12 '.'.!er.. 

So it is e?.s'j to •1nc'-~rsta.11d t:i.e ?tti tudes of :'ound.ries •;ho e.vr-: iii. 

electrific~.tion. ·'hether the "Ua.lity of the ".'roduct ~.nd t~e :;ronuctivit:• 

~ chieved ::i.re comp~tible -:-ri th t!'J.is a.tti tude is ~rer;,,r doubtful. '!'his 

;::reument is extended in the '?&1)er ::>resented to the seminar. (see -1.nr.ex I7) 

j) !n".'ort ~ties and Ch:;i.nge of Govern~cnt 

The industrie.l ".'Olicy of the :,ireceL.i!!g C-overru-:er.t \·ri th its i:!r~osi tion 

of i'."".lort restrictions dicta.ted ~7 tb.e s!lortaee of foreig:i excha.nge, £!2-Ve 

?n i:n"?etus to the loce.l me.nu:f:'.cture of ?.11 t~~es of eoot1.s. I:i rne.ny industries 

the -:ue.li t:r of such :>roducts •!ras belo·w ~he.t of :-re,Tioi'.sl:r i~"?orted i ter.:s 

to ~·hich the consumer had hitherto been accustomed, and this was one of the 

factors ~-:hich led to the formation of the origi=ia.l 3urea.u of Ge;;-lon 

S-'::and.a.rds. 

T.:nfortune.tel:r a. change in '1overnrnent -,olicy, ~.no~rl.ni unrestricted 

iri:iorts of all !dnc!s, ha.s dealt the Sri L?n!~a fou??.dr:r iricustr-J a ver/ 

severe bl,,w. The cha.nge of t'OliC-J has e.llowed the i:n~ort of unfairly 

'riced "dun,ed" finished e;oods as d.escribeC. in section (h), as t'1'ell as the 

i:i:iort of eood r_U:">.li t:r goocls at "f~.ir '!)rices" •·•hie~ e.re either better than, 

or Cl)".'l!'etitive ~·;ith, the loce.l :iroduct, ::md this h1:1.s upset t:1e ind.uatri~.l 

c~.,'.'la.cP.r..cy w!".ich. had 'become -re,ralent. ':'he i:ich.ls•r:: is in fe.ct still 

"'"'rotected" i!! th::i:f; all its ri;i,w '.!lateria.l su').,lies ::-.re rl'!.ted e.t. tJr..':.:J 5'. 
dut~r, ~nd all its corn"?etitive 1')roducts, i:::ic!:.icli!lg; "?l~stic i ":"'!'.'IS ui;ed 

bntead of ca.stinzs :rucl". a.s /i::ies and b~ths, are rat<?C. et 60~~. 

The /rices of ra~-r "'.'a.tAri2.ls on the O!'en ~e.r~-:et ere the se.~e for en-:1 

~~untr:r, the difference bein~ in the s!'li,~ine costs, so it ~rou.ld be 

e:"".:::i~cted ~hPt the difference i!l d.ut:r r~.tes bet~·reen re . .,~ '.".\a.teri~.ls a.nd 

fini!;hed goot!.s ·-rould co~'ens~.te for the cozt of shiring re~·r :ne.terb.1!3 

:-'.lch ?.z !'i~ iron, coke, non-ferrous i•~~ot3, etc. TJ':::fortil?l.,tel;:r, b:r 

)ri L::inka •·r,..ee and s~.1~.1"7,· lP.~1els, the ::rices of +.hese i:':l"\Orted rq,w 

I II 
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~::-terials see'.!! ~str'lno'.!liceo.l ;:ind in~us~r:r in general seer.is to have 'been 

tL"l.;oble to ::i.djust i'b thinking. Hence it ~ersists b. trying to erid 

··•i thout "buying ~ig iron, non-:ferrous ingots and other "'o?.sic m?.terials, 

~nd buying the ~inir.YUm of e~sentials such as bento~ite cla~, coe.l dust e.!ld 

other si~ilar items, clai~in~ that they a.re too eX!'ensive. The result is 

that product ~ualit:r is very poor, obsolete ~ethods are retained, 

~roductivity is lo~ and markets ~re being lost to i~~ort co~~etition. 

3. ~omme!'r':s on the ::'our-dry 3+.u~:r 

3ta.te ~:f the In~~str; 

(!) 
(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

Cert:?.in fa.cts a.re ?.bsolutely clear. '!'!'lej e.re that 

the fotmdr;:r industry i!l Sri L1.'nl<:a is of very -,oor ste.nda.rd; 

'!Ur>li t;r is not eood ~nd ?roductivi t:r is e::cception;-;.11:,r lot-1; 

no fou.""tdry is exercising ~u~.li t:r control i 

ver;: few foi.tndries ha~re the e"_ui ?t!le!lt so to do; 

e~ui7ment for im?roving ?roductivity is standin: idle; 

ma.na."?"e:?tents have taken e::t?.'endi ture cut tine- to ~ch e.n extent the.t 

it has oecome counter ryroductive; 

there ~re very few technical personnel available to im?rove the 

~ituation. 

?uture of the Industr;r 

~-tere are not ma.n:r o-ptions o::ien as to ~rhat !:'!a~r :i.a.".1"."en to the industry. 

Onl~r one thin~ is cert?.in llnd thP--t is thP.t it c~.nnot re'!1is.in e.::i it is. It 

~ust either advance or rezres3. '.&:here is too T.Uct c?.!J!'!.city av ... il,.,ble for 

the ":"IOUnt of ~·ror~~ locri.lly ::>v::-.ilal)le and, certainl:r a.t ,resent, t:te 1ueli ty 

of ".lroduct would not sell a.broP..d no there is no il!1~edi?,te e:t't'ort !!lar~-:et. 

?ence, clos•.ires 2.'!:ea.r inevitable. 

".'?.st Iron :?"undd2 

'!'~e total melting Cl"'.yi?.ci t:r ~or ca.st iron in Colombo ?..lone is •.rel'.'. over 

20'.JO to~nes ?er week uhic~ will '!)roduce :?'bout l'.!00 tonnes of finished 

CP..~tings. ~ rough estimPte of existing production "Ould be of the orn.er of 

)'.)I) tonnes only. 

It ~-·ould "nly need one or t"ro fou~d.ries to 1'eco~e '?ffieient for the 

l•est ,.,f the i::idustr;r to suffer a. severe 'blo~·r. ~e '.)tl'.tt:? :-:· r~~-r;:i.re C?r:ior~tion 

~•lre~.dy h~.s the f?.c~ '!.i ties to do this, but in t:'le !'"·i:it it ha.:cr 1'een tree.ted 

~·s ~ socb.l service, ?le.::: i,qc,,~e M ')Ver~t!".ff'ed ~.ncl i!'1.ef~ic7.ent, ~ncl its 
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r>::r.:c~llent e,..Ui".'Me!lt oeen SO :>.11-0T·red to deteriOrr>.te th~t it °!:i?.:! J.o&"; "'10ney 

hel'!vil~r. It no··r ha.!" no fu.."lcls even to 7..t;" ne~·r "1ou1.dins ~Jo::ces, lm"; if a. 

c,,..,i ta.1 i!ljection r.ould be found, to.:e-t~er :·ri. t~ ~ :-ood ~r~ctic::>.1 

fou~rl:-:'T't2.n ~-rho ~-ra.s Jiven a. free hi:i.nd to res-enera.te ";he ".'l;o.n~, t~c!l it 

could ver:t re.".'idly beco~e extre:::ely ~rofit?.ble. The e-_ui-:inent is 

::a ... r=-.il~'Jle for ;~od -uali t:r contr,,1. 

':'~ere is also one fou:1d:-:" in th.? '('ri va.te sector :.·tich is no;·r 

..,~oduci!'!;3" ··rh?..t the \d'7iser considers to be -.;he best :;re:" ircn c~.:::tin::s 

level ~nd. ::lO~·r ha.s a :rounJ a.-"!d JOOd tea~, :r!:°!.O :?.re °Ooth ".'ror.ucti ~ri t:r e!.nd 

-ualitJ" conscious. 

·•on ?errous !i'o".lndries 

In 3'1!neral the non-ferrous foundry indust17 is in a.n even ··rorse 

con:!i ti on th1:1.n the ferrous. The :'1.dviser has seen no ~viC.ence of ?.n-;: 

:"oundry i~orti!13' in~t :na.teri~.l ~.nd all the !'roduction is by renel ";be 

... crP.p. Tllis sc!'ap is bought on the o":'en Ma.r!;:et 1'1.S "°.:>re.ss scre.p", U!'tc1.er the 

".'listr:1:cen i':'!:>ression that an ex,erienced fou."lrl?":>MEl.n c?.n tell the difference 

'bet•·reen the different alloys bj loo~dnc 2t -the!':?. U.s there a.re ver-:1 feu 

P.X..,erienced nersonnel "!,T~ila.ble, ~nd it is :'!..."l i::t"'.'OS:"i '.;le ta.3!-: in rm~" c~cre, 

the-~ "'..uali t~· eo'.'.!trol is tota.11~ out of the -.uesti,m. CO"'.'.'".'er alloy ce.sti!!.S'S 

·:hic11 3hould h~ve conte.ined 10'.' tin, ··rere P.,nPl~·sed "'.t the :c:.t.s.I. ?.s 

5 ti!l ~.nd l '2'; · zinc. 

There is no kno~·rledJe of the different mel ti::t~ ..,rocesses re.-._uired for 

a.ifferent e.llOj'"3 30 shrin!ca.ee, !"Orosity, ze.s holes, i!!clusions l'l.::'ld e•rerj 

othor '?OGsible ~efeet "I.re ,resent. B:• d~1relor-ec eou:".tr:r st~.nc:l~.rf.s, the 

sc!'a.'.J r:?.te ··rould be 90 to 100'.:, but 1:lee~use of the necessity to o-i,ta.in 

r,~.'.'lt 1.n~, ~ro1'i>.bl:• 50'. a.re accerited, but •·rit:1 rel11nt~.nee. rrore a.r..d :'.lore 

!1on-f1?rrou3 c~stins-s a.re beinJ i:'.'!"['Orted, :i;;s.T.'tic11lP..rl7. i:: the foM of 

C.i° Ci>5tincs ··rhere r.li'nensicnt:;i.1 ~~c•.ir~c:• is fe.r ..,,etter th".'.n t~e -::e.nd ca.st 

,ro,,.uct 1.11'?.il?.ble loei:illJ. 

Ggnere.1 

~ere ~.re very fe~·r fo".lndries ~rhich. htwe th$ 

".'rod:~ce C"'.stir.z!! to a.."1~ llt~nd:?.rd, 'but, !"lorg i:i'.:'o:··; -.:itl:•, there ~.re e..,cn 

~e··r'Jr :'01.t:".dries •·ri th the e"''.li ""'~·nt to te~t "h"t~~er t?:.eir "."ror..nct conf1'M:3 
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!'~rel:' used ::!nd, in ma.ny cases, so co•rered ·rith dust t:ca"!: it ,.,:,vio1.1sl:r has 

not been used for some considerable ti~e. 

~~di tion~.lly, ther~ ~.re ver;,r fe~·r fou."1.dry O".lstoMers •·rit'.1. the facilities 

:'or testin.:; the castings th'!y "cru:r •. \!! deliver:;r is U.'1.Certain "".t -';he best of 

ti"'les, the~ if t:'le out~re>.rd "'·'?".'ea.r,.t.ce of a. c~sting is sa.tisf'a-.ctor:r it is 

~1mera-.ll:,. '-cce".'ta"ole. The scr~!' is usn?..lly discovered c:iibse.,_uentl;r, either 

in the .,,,,..chine sho"'.' or when t:'l.e castin::- ft>.ils '.'rematurel:,. i:1 se?"".rice and 

consic.er.,,ble a!!lounts of !:lone:r !!la.:" have 'been S!'ent on it. 

'!'"".e s.L.S.I. is no~·1 ~ein.z- called on :nore often to c:?.~" out tests ()~ 

c~.sti~:.""!t but +.~ere is a li:iit to ··h~t c~m be done to -';he ;:i.ctu~.1 cP.:otinc 

("".s e:o.::~l~t.ined in qection III.\ of' this re:>ort). '!'ests :mch ~s '.ll .,,_·a.sonic 

in~".'ection, hardness or radiogr!!.ph:r c::-.n be carried ~mt, but che'!lic~.l 

;on"".lJ'!"is ~d s+,rength +,ests cannot be done wit'.'.ll)Ut destro:rine the ca.stin5. 

Cibviou"'l~r, ex~.min?tions ca."!. be carried out on cr:-.stincs '.·;hich h?.·.re f<>.iled 

prem1:1.t1.irE>lj in service, but t~is is only of ,,,,,..lue if the results can be 

a.'."".'lied to the i:n11rovement of futu~e ?roduction. Al'.!. the indications are 

'·ha.t this would be done in ver:r few cases. 



TT --· _., • .,~f'!'"'T'~"'.""~Tmc_. .. - '..#--- ··- J ••• J. 

';ee .'l..n:iex I - Job De::icri:!tion. 

"~o ".d:v:.~e the f:')u~dr:· :.!'.custr:r :-.nd t::e Sri kn::a 3t:-nc:--.rf.s 

!::s~itution on t:he traini:!_:: !'e,.uir~:':'lents of t:'1eir st~ff." 

. 
. . . 

r:'!~e t:1ree ~a.in ::rlJ,.l":'S for ~·~!lo-:! tr~.ini~: is e~~e~t:::-'.l -.re; 

~ .. ) th.e J~nior -~-r.~!'?M9nt, i.e. ~.t ~l1e le"Tel ~f ?c~~~1.r::r 2'!.~i:.-.et?r, 

1J) for'>.:".len, 

c) ;o.rtis;!ns of a.11 t;:-es, C":ou°Lclers, core':l<?".:ers, f'.irnc>.cer.en • 

., ) Junior ~~P!'.P.:;enent. T~:e usu?..l recrui tr.e!'.t for t'.:.es~ /osts !.S f.irectl:r 

f!',.,n !le•·r ·.~!'li versi t:" :r:".d-.~ .. -.tes in ":Ji :-ine6rin~.. ':'~ere Fl.!'e ,,e'!';:· fe'.·' .,:--_o ~?-:! 

'hnc i:1 the::Je !)Osts es the ·•or:'.:ing conditions in :".n~· :"oi".~dr:" n.re :i.ot 

sr:i.lu"orious :.::o there ~'!'".'ea.rs to 1.Je a conzt'."nt t".lrn-over of :"o·.mz stP..ff. 

tr.eir en;inecrin_; tr::inin:- he.s left t~e!'l unrr~"'"'rec'!. for ~·r~~t 

t;,ey ~rill •,e e;::iected. to do. 'l".".e ~'.!?ount of fo"J.:::d.ry techno:'.-:>=• :.r..cl~~~(I i:i. 

t~e encineering courses R.!':1ears to be confiner. to so::ie sli:-!:t '!t11c:1.7 c:Jf 

,3'ener::.>.1 ;rinci".'lcs in su'Jjects li'~e '[o!'!~sho".' ':'ec'.'tnolo57;r. ~here P.re no 

!'l".'ecialised foundr'J cur·"iettle. for :·,.mne nen ·:!10 "igh to '!Jeco'.'!e ?o~m~.r-.r 

:n.'":'ineers, even in Production ~('.'ineerin5 courses. Con:::~,..._uentl:r, •;he::'!. 

t:1ey st:!l.rt their 7rofes~ional crireer they P.re C0"'.1".)J.etel:r -:>ut of -:.:heir ~.e:ith. 

'3ome of the 1?.r~er or:~nisP..tio:is do ::i.P.Ve en~neeri!lg" a·'.'-.re!':tice~:ti? ~che".les 

-•here these young' eI"~C.Ui'l.tes ?.re given !)r?.ctiCt:!.l t!'P.ininc .in the ~·ror~:s ?fter 

:r".du:o.tion, 'but ~. T)eriod of ;erhn.!'s t~·ro wi<?0~s s~~ns :-.bout the <'·ter?.ce tine 

":'.:e~· ,.,end in the founary. 

_'._s +,i1e:· c~.n be of ,rtJr;," li t";le t!'lch11icd 3."'.i:1is+,~.nce to t::e f1t:"-dr7 

e:-::c~.,t :-.s "'· ".le?.ns of '.;U:'e~rision ~.nd tri:o.:-is'ni tters of orr."rs !'~,,~ t~!'l fotmclr-J 

'.'!\"'nl'I .~er, their onl:r O'"- ... ortuni t:r to leP.rn is "":' ·~~.tcl':in:::- +,he cr"'fts:r.cn • 

. \cr tl:.e le,rel of er., ft ::;!~ill is ver:: 10~·1, t:'ten the:• i-..:we little ch"'.:1ce of 

"''1t:oini"'.~ bfoMl'.+,i,,n or i~~t.I"'1cti::>n of ccr~ect !'om1t'.'.ry -!'l+,'.1on:l. 'l'h~:r 

~ert ... i~l:• c~'.". 'be of no :?.S"'ist::>.:ce i!'I. ~.!!ccr":::.i::'.i:1r ":':~ C·''".tce~ o:', !'.:1d. 

:-i'."e11"'! 11":in::, f,,u?1.dI7 scra.,, or i:,,_ i'.'1,...r-:>~ri::i~ -.11i:i,'!.i";~r ~.nd :'ro~."..tc+,i~rit:•· 



+,o .,,,.::: .. i-'; -':~eir c::i.r!'!~r, !1~We "'.\. •rcr:· c'li:'-:'icul t ti'."!e i~ t!"'.;·i:::: t.1 o'•t:"'.in 

:<':'..rt'".er ';r<>inL1s- or inf~r."!:tion. :''.:!ere ? . ..,~e~r to ')e :-::> -o!".t-::-:<>.du:te 

~~eci::-.li::r;; ~ourses i:i. founc".r:r tec;-:...,,ol-:Jc;:;, a.r..d tl1e s•.t"'1..,l:• of ,,.t•.i t!".ble 

bo".l~::s in 1P:1r-ries is ver::· li:-ni ted. 

b \ ??r,,.'.'ie:.'!. It •ras i'.".'l':'O~~i".Jle to est?.'::>lish on ·;h~.t ·;::-sis "'· '.'1£>.n is 

-:,,..r, e ,, +-or~".\'l.n - ~1d, i:! :~.ct, it •~oes :tot ?."'1e::-.r to be ::i.. ·.rer· c 'J".\ ·o!l 

-:-ost in t"!c 3ri L""'n::a fou'1r.r:;.·· i!1rustr.r. G"!rt~:tinl:~, +.he <>;e>-oi:::tment or 

-:-ra""1otion -'oes n t ..... -;-e?.r -':;o ~Je 'J::l cr:"'f"'; s~ills, ?.s -';i~e fe•·r :'ore!"1en '.':'let 

:.H!"!:;.ec" to ~e no ~;etter t:-:?.n t:~e '.'orbe:i. the:• :~'..l.".l~rirised, "'!ld. t:i.e!'a c·:ould 

;"~"')e"'.r to iJe no tr..,i::iin:- for the job of fou.."1..r:::-:r :ore'.'i<•n 2.S :;;•J.ch. 

c) '.rti~ans. :'!'he level of cr:>.ft s~::ills i:::i. e•re17 c·..,--r.c:nent is ~rer.: 

locr ~.nd es~eci~.llJ a!!\O:.'!g '.":3:tter.t:c.:-·:ers and :noulders. '. lot of t!:is 1~.:' 

'Je c::i.used "!:ly the ~.ttitudes of '."l:".::;:::;-e::F·nt to costs, so th~.t o?:l:' the 

cl:ea.ryest of :'la.teri::>.ls is e.v:'!.il?.ble for tlrnn +,c •1se. ?oo:-· ~·ood ~n<l n"'.ils 

<'!'e the co•y1cn r::tterie.ls for -='e:tternrn?.~in~, in;;te~.d of ::.,ot free t'.'11;er, 

~lue "nci scre~.rs. 7i.ouldine; sa.nds ::i.re of too lo~·r ol?:.• content to be ".10
1.1ld?.'·le 

P.11 of '.·'.-:.ich tends to en~ender ?. "l?.is~e~ :°:".ire" a.tti tud.e. 

Th!'! :''F.jori ty of moulders, ~··hether rege.:-c'ed ?.S s'.dPed or otherr~ '-'.e, 

co not "'·"'""e~.r to h?.ve received :".n;: :'om~.l tr~.ini:le• !~ ::!. l~.r::e ::•.i:.1ber of 

f~u::r"ries, ,_,_!'.'.'.''dlled. li:-.bourere ::::-om the loc:>l !:!'tr"t?t or •ril1.;"_:e "re tl".::en 

i::to tI:e r~'!':!CJ.";;·, ta'J..::'.'.ht r-.,uchl~r '.1o~·r to ~".ke o:-i.e ~:-eci:'."ic C""'":i:1e "n~ this 

t!lP.~· do ··.~1til the ore.er is :!'inished .• C'he~· ?..re thP.n ei t;ier retr.,,riched, or 

'.!"P-tr;o.in~rl "';o ::1:"k~ ::innther ce.stin~. So""le ":iould.ers" h?Vt? hee::'l "1<:ins the 

c;:i.:ic cio.::'.!ti?i.c b~· h:>.nd for five ye?.rs. 

':ome l?..r,s-e or~::iist>.tiJn!'! such e.o the GoverZ--".'lt?nt :J'~ctcr:~ ~~o.?, do ?1.?.ii~ 

~ """re:::itice tr~i:• i::tZ zche-aes ··here :•ou:i.g ~ ~n !i.~.·1e P.. ::;1Jod o--; -ort·.ini ty of 

t.1 o~tP.i:~ a :;1Joc. ~-~:->.;:c !:'.s a :!::ill ed. er· :'t:;:r::".?'., ~J'.:.t -1;:.._P. "."rr-)scnt E:'c0::.1ric 

:::;i';~.tr-:ti"n ,,f the foi.ll'.dr;/ inr.1.~1s";ry, .i:o:~ther ~·it:: t:te -ttitude::r of 

-n'":::::>.C~:'.".e?".t ~bou-t ~oney, ".'reol·;.c1.e -';~lis. ~·ost of the tr?.inr?c'. rnen c-::1".'e~.r to 
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,...., .... ~.,,~ 
.. ·-·-··,.j it 

a) .r·..:..."liO'!" ::-:'l;:-.~r.ient. :;i~cilities ?re ""ril~."IJ::!..e ro.t the T.!ni·r~rsit~ -:if 

~~,r~.tuc-ra. f·'Jr ?. cor..sidere':lle inc~'?a.se in th" fou:1cl.~r conte?!t of r~!"''r1.ueote 

cour:3es. ·1:Hiti.,nP.l!.:r, TJra.ctici-.1 f?.clities "'.re '.'.•r~i!.,b!e ."'.t the -';"!'~ini??C' 

:'::-om +,!:e ·.!ni •rer'"'i t:·. 
"c ~ ?o!'e'ien. ':'!:e 1.r..viser visited ~he ne,-•,_:• o.,t?:'l'?d Jlo!'-:>'."!?.n' ~ ,..,_!'\;~;-~ -- ._ ........ - ·.._.. 

I""!.sti t'.lta at ··..,r~'-!en-='ita to e.~cert~in if ~.ny of its :f..,cili ties ··1J11ld be 

of use in t~e "fo11::i .. i!.r,r i!!.C'.ustry. TJ?:.for~1Ptel:r, nO!!I? ~r the ·:o!"~:cr!lo::s 

ryf t!1e Instit'.!te could hold for founc"!.ries. It m~.s a.!so r.ot :-ossil:>le to 

2) ;_!'tic~.n.s. '!'he Industri~l De•relo:rent Joe.rd '1.:'!'" ini:c.: 701.i .. :'t~!'J' iz ~rell 

3U':'::lied ··:it!':. e'!_ui-pr.ient ?rovided by ~- ,::-evio1 .. ~ .. s I.t.O.Proj~ct ::i..:id t!'le 

chief inot::"'.ictor sei:?!"IS to h~ve 'r~.c"':ica.l e.olil~:t;:r. r·.-:f::o"!'°l:~.tn:':':".!l:· t:i.e t:'""'.'e 

of ·r~.i'.."!.i!!G ?ven ::i.t :irP.sent is the "?er,etu~.tion of ~he olri. fl'!.::hio::erl 

!"! .... t,~_ods in 1.ise in loc~l foi.inriries. '!.'he e~ui:-Me=i.t ~'.1""1""'1-i"'C'. ~o'\:r ! .!". .• o. ic 

~ot u::-:"?'17 the lio,bor~tor:" SP.e'.TIS to ~e ~e~e.nen-tl:r 1 ,..,c:~er.. '"'?'..d. ·m·.iz-;d, a."!.!! 

".?Ven l1'c::i.l l~· m.t:i.,li"?d i te!'la 31.tch ;;,3 :"loi.:t:l .. d.in: b':l:::Ces ?.re !"l.'tctin:- a .. ~·e.;r. 

':'h.is ce:1tre he.a ere~t ,otenti:o-.1 ~~ a. "':ri>.i:iin.r c~:-.tre "11i.!"'.: t!->.<? "!".'?t!-.. oc1.s 

:>~A :-r!"ctii::e!l it te:ochas ~lat l:Je 'lroi.t'.'.'.'ht •.t,., to d.io.'!:e ;t:?f,.,re it C"'.n "le of 

".'O~<!i?l:• t:-.is ·1ould. i:tlM ?e ::?~.de "l.n "l!i.tt'!-:-?"-1 ,,~.:::''!: ".'.l!° t:113 ~P.::z'~~ c~ul'M:3 

b :?!'ochtc-':ion ·~:1rine.-.rin:: a.·!\ "'-te::-id~ ;r.-j.:"!e ··ri::'!.Z• 



or -!:~·:o ~·re~::s .•,,.::-:->+.ion for ~rofes'."ional fotmor:" /erson:iel, on '.~iz!'.l:~ 

·"'eCi;>.lised fott!!.d:r:r to:ics to ::?.ssis-; i:v:'!ttst!""J L~ its -~e•1elo,,!"'.:1~t. 

'::'he ·.c.•.riser su'!.:r.ti tted to the De:->.n sol".'le S'J,c,:es"::ions of to:::ics for 

shcrt courses (see :~~nex VII!) and the de~t~ of cover~::e re~~ired for 

the :::ubjects to be of v~.lue to inc"..~str:r. ~_.':; the Se!!!i:1"'r for To' 

~~.,?'!.~.ee!!!ent, the e.n:·.ouncer.ient of t?:.ese short cot..rses ~ee'.':led to be sree-!;ed 

~·ri -t'.::. a -:-:-'ro•rt".l. 

1:: ~ :'ore!!len. _•,s no facilities ::::r.:ist ::i:':; ::-resent for ~"" ..... " ... ..; ....,,.1 
-··~ -'---·--- of 

forer.:i;i.n tr;>.ini::lg, t!'!.en the Institute of :.:O'~~.,;e!!!ent in "'ijer~.:iP.. ::~.:::.th::-., 

Colo'.':loo, should be ".lzed for at lee.st 'Ji:i.sic t::-r>i:?linz il'l co:::tinz anc·t 

r:t;>.n ::l;>.1:t".genent. 

c) Cr;:1.ft. T!'le f~cilities of the Indus-tria.l De•:el:ipr.ient ".?o?.rd mist be 

utilised :nore ~.nd its ::iethods -.,roucht '.I.Tl to de.te •. '"'.l'."lrenticeshi~ tr- ininij 

thr::i•1:;h t!:.e Ihtione.l .'\::,..'renticeshi""' Bo;;i.rd could then "oe er .... nc eel. 

:\d.a.i tion~.ll;r, the 1oard' s four.dry could ?..lso be used by inan:::try !'or 

:>r~.c+.ic~.l trl'J.inine for their :<'".'und:r:,. ;:nei:'leers. '?oltr -:·ree!-cs a.t the tr~>.ining 

foundry ~rould ene.ble them to become fa.irl:' converse.nt ;·rith •rh?t ce.n :'l.nc. 

ce.nnot be clone ~·ritC. a set of !!louln.er's tools, ~-rithout loss of face ::.mong 

their o.~·m 11'1.bour force. 

The e~ui)r.tent ,ro,rided b~, !.L.O. could ~-l:Jo be •1tilised in their 

tr.,i:~inc b7 letting ther.t carr.r out small in,restie".'.tions into the ef:'ects 

of v~rious sand r.tixes, cha.nges in ou::-ola o:;>erationa.l "."r-:-cecure, i;i.nd the 

i'!.d.·r!'..nta.ges of using !':10-~J.din.: ~1'.'chines, etc. etc. 

::;-pecific f:'!'c~ lities for the tr12.ininc of the nost :: 

foundr;r tradea i.e. ,~.tterrweking, appear to be a.lnost 

t ~.lised of a.11 

·.zir~tent. 

:!o~·rever there is no ree.son •·rhy the fe.cili ties of ':'echni ... Colleees such 

;is 11".tml".la.na., ·rhich have '.ror!:::iI1o?s for c~r:;>entry ::ond j-,inecy, rind rr.r>chine 

3hO".Js, could !l.Ct ·,e utilised.. '!'r?.desmen rmd e.:.,,rr:?ntices co•.i.ld taen be 

pro':1er1:• tr.., ined in both '.".'let::o.l ?:1d wood !'~-ttern:ni:i.:dne. ':'he ~.uP,li t:r of 

!'l'!.tterns in use -thr011e;hout the industr.1 is :,,!l;ialling :;i.nd. tr1?.ini!'lc is 

eirnenth.l • 

. i.~!""·rentl;r -n I .L .o. te12.n visited Sri L-nk~, ee.rlier thi:J ~'N•r to lo"k 

i~t" ·tr~.ininz in Go,reI'!'.:::tent~l en:t:?eerin.;; orc?nisl!!.ti->ns, ~n~. i~. irJ pos~ible 

th~.t -t~e f~m!ldr~' ~ections of inrl11~try ~-rere includecl in tid3 ctu.d:,r. 
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'J~f'~rtu.·1.;-•.-t el:r, :;-.1 thou~ the re:-ort h::?.S bee!l su1:1:-ti "';t e~- "';o the 

~o·rer!l.'T!ent, the SIJ::;".:. i:'! Colo!".!bo =!.dvises thet t:1.e I.L.O. ~e!'resenteti1re 

h;;.s in:fo!"!'ler. ::b: that the docu.":lent is still "co1'tfictenti~l". 

3. Tr!!inin.,. f'or t~e Sri L"!!..'-i:a Sta.."'ldc>.rdCT Institution. 

' ... 'rai!lin~ Gourses. 

It ··ras !"ecided that rather tha"l sim't)ly look into the tr~.i:linc 

re,..~1irements of the of::'icers of the '3.t.s.r. t!!.ere ~ra3 no !'~:>son ·:h:,. ~or.te 

tr<>i:'!i:-!.J -::ho'.lld not be cc>.rried. out 1:1~' the _',dviser. -'"cc-::rtlin,::-!.:·, ;i. ve~ 

concen~r ... ted s~ort cour'3e of 3 (···hie!! beca.I'!e ~~ se~si~ns •-ri:i.s :;i•ren on the 

su'.)jects of f.,u~dry ::iroces::res :u?d the defects :.rhic?:. ?!'i~e fr.,~ +,1-._ese; 

12 i:>f~icers ::-.ttended. The co't".rse ~·rP.s ccncl•1ded with ~ ~Tisit to P. 1.ocet.l 

f'.mndr:r, ~rr:?.nsed for a. ti!':le whe!l bi:>t~ '."louldinz "'n"' ;o?.::tin~ •·rere i!l :-rocres::;. 

~e ai:"l of +.he course ~:1?.s not to :i"l:e fo"..:.--idr~"'.'!le!l .,-..;.t o-".' ':~e officerr:: 

c~stinrrs, n.nd to :C'to·r ~-1ha.t to loo~: for ~-·he!l visiting fo~~.ries ,,.nd 

in!'T".'ectin~ c:osti!!C!J• ':1he course s~rlle:rn1s is ~.tti:i.ched a.s ~L"'!~e~ !X. 

'_n 82 :'~ce set of notes w~.s /rod-..:.ce-i for the tre.ince:3 ~:::i~. ~he ori!in?.ls 

for these notas 'h:?..ve be?n left at "::~e S.L.3.!. It is -:-os".'.ib!.e th:::i.t the 

I!!stitution :ie.~· find a. !".'lar~:et for some, or a.11, of th~ :-~ctio!!s, ~.::: so 

little infor.i~+.ion, /<"rtic11l"'r~;:-- i::: meltine !'rocedures, is i".V"'.il~.ble in 

the CO'tt!ltr:r. 

'3·.:b~e,.._11ent t" t!'le fou!lc.ry c-:,..trse, P. ,rar-J !'~-"."id trr i!li..,__: i!! the 

:irinci ".'les of the ".'01.isHn;Z of "!'let~l ~ ur.?-ci>.l i;:?.'.'\~l~s f'Jr ~ic:::'o~co;e 

e::t:::r.iin• .. ';ion ~·rP.s ei,ren to 3 of the of-f'icers of the '.'lP.teri,,.,~.c te~tinc :3ection. 

Both +.:':'es of trainbe- g'i~ren 'b:" tee Ad.viser will not 'be sufficient 

to '.'1!'-,duM rJta.ff "'cfo-:u~.tel:• ~u~.li:t'ier to CO"."e •·1. th enerie!lcec1. fou!!0~-.en 

''ore i!!.foMe-.tion O!!. fo•:.!!.c1r;;" ···or': c~.n onl:· 'be o"-itt' i~erl. 1':• -t:te ':. !, • ~. ! • 

of-"'icers j7 t!:e::: :.o.ctue.~. :!..~· s~e!lcli!".;;; sor.'.~ t b•e ir. ~. f' :•J.:-.r1r:•, :.-re?~re.b~ :" 

.. .,:-:.:in;-, :o.nC!., i:' ~osd1:ile, t!'!.i:::: z!'.".'li..~ld. be in ~- cot:!ltr:• ~1. t'.". d ""lil "'r 

:-roble!'ls .i;., ::ri kr~~a. i.e. ··:-it:1 ,re~· lit-1;19 loc"l ::!''?.'.·' '.':lr-tr::::-ie>.lz. 
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t_1:e f".>u~ir.r:" section. "'he:-e a st;t::'f !'e·-'.lire so '"n.1.ch tecr..: .... ic .... l i'!fo:-i;:-.t::...'.)n 

t'.:en ~ 50od libr;otr".J is es··enti"'.l• T~'lerefore, a. list of -::u.;;:_·ested 

"':e::tbooks h.~.s bet?n r..ra:·m u-p ;ind is ,:riven in A:1nex ={. 

Council in t;o~ o.,bo .t.:o ~scert,._in ··~!:ether the S. L. 3. I. :::"t"-~f coi.tl d ~~eco:ie 

·:'.' .. ~ T 
..... J .... _. 

c..,u1C. ~·_:<".~ify f.,r t> . .:-r-~n"; ~ror? t:.te 3ri ti sh Coi.L1cH for °?!'i t~.::;!1 ·,o.,!:s, :·hie!-:. 

~".luld be ~s '"'!Uch a.s ~.5000 ever-.: three :"e8.rs. T~e "!)i:-ec-tcr Gene!'::".l of the 

i~ tl-te Conr.cil' s "'300:-:: Present~tion Pro::;r:<"..,!'le", ?nd ~.f': er :_~r;-::ec";i".ln 

of t~e ;.r.s.r. libr~r-J etc. it has been ~cce,te~. 

II I I I I 
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~el'!!'ls of Re:fe1·ence. 

See Annex I - Jo~ :escri~tion. 

"To ~ssist t!i.e staff of tee 3.L.1.I. to ir1entif:r a.rea.s for 

~t~nda.rdis~tion, methoes of testi~~, enui~~ent ~!!.d ot~er relev~nt ~~~erials 

c·ri thin the areas of fou.~dr:r technolo~." 

.'\... '!';-,.,.,es of Star..da.rd :'.'.'ecdeC.. for C2:r"tin.""s. 

?o>ctor!! infl1.ienci:'!.-:- C?.stin.c""s :.it?.nd::o.rc'.s. 

--1 .. tot~ll:· dif:l'"erent ~.""'".'roach fron th~t '.lsec. i:! '.'test other i::'l(1.1.:s-4:ries 

is re~uired for the fou!!.dr:r i!!.dust17. "'hereas for f'ood ite~s it is ;o~sible 

to s::-ecif;:r the level of contl'lr.ti!la.r.ts, or the ,erce!!t?.e;e co::::-osi tion, ~1.ic:r.. 

a~ the ?:"lount of fruit in ?.. jar of j<>.rn; or :"or elec-:ric;:ol i tern::: it is 

...,os~ible to cive toler:::tnces i:>n resistors, brea:::do··T.. ,101 ~aee for c~-!'?.ci tors; 

or for t~e··:riter rib"~ons it is "'.'OS:"'ible to S:1ecif;r its ler..,3"';h, thic'::nes!°' 

io.nc 'bre~.!dn!'r "'trene:th, i.e. 1'.l!'oduct s'Tlecific:;-.tion, S'.tch """'.'ecific"' tio~::: 

involvi!l.e destructi,Te testi!lg C?I'.not be used for C":stin:s. 

C::istine;s ~re ver:r eX"'."ensive to /rod:u.ce ?.nd a br-tch of c;::stiil:;s (sic) 

'.M.:· be onl:r ~ si:".zlf' c::-sting. 3o dest1"'.ictive testing i:? zuch a. si t·.i::i.tio!'!. 

"ould ju:?t not be -,os-ible.Cn the other ha.."ld, '.30'.'."'e b::>:~ches b ~ei:ts 

"'.'r.,d11ction :':it'..:-idries T:l::>.y r'.ln into tho-..ts::i.nd.s and, i::" t!'!e c2.:::tinzs are sr.e.ll 

~.nd rel .,.tivel:r- i!leX"'.'ensive, ~her. ste.tistic~l sa.'~r:ili.:.e; -policies ~·:-i th 

C.es-t:!"Uctive testing '.'l':a7 :>os~ib!y 'be c>.l!.owable. 1ut a. st~,::-i.r"ar~ S".'·ecif'ic::>tion 

r.1ust be ~'ble to cc•rer a.11 the si tun.tior.s. 

;~cr!ition?.lly there -re :ietF-llur~c;o.l !'ro'blems which ,rechtde z+,ren~h 

testin~ of c"'stines• _~_ll cissti;i~s, ~kether irons, steels, cory""'er <-llo~·s, 

al·.ir.'.i~iu'.1 ?.llo:•s "re "sectior. sen:-:-i tive". :'h?.t is, the ~etallurcic"'l 

z-':ri1cture in ""!".~' i!'.d.i~rid•:.::i.1 c,..s+.in:: .,.,_ries :'ro~ :;lP.ce tc )!".Ce i:'!. the 

tr.e C"'.gtfa~ section, t!::e fci.ster is t~e ra.te of ccolinc; ~.rd. t.h.is ~-1 tcro the 

l'ro":e!'ties :!O that zenerally, thic::er sectioM ~re ~o±'ter ~.::!d. of lo~·:-er 

:-trength t:1:>.n the thi~n"r sections. ::!::1 ~xtrene ee.ses ~ri-';~'!. iron ca.stin::;c, the 

~"!ction r:m.y be so thin c.s to ::irod.uce a. "cl::illed" 'Jtruc•:u:-e ri,_:'ht t:·.r-,t'..t?;h 

t'.1e section er on edces or cor.iers. ':'hb chilled s't!"'.tcture r::?.-:J' hto.•re a. 
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?o""!e c::-.sti:i:s, such a.s ".'l:oin c~rton ste'-'ls or !'li~ ~~.n:7.nese sterls 

cont::i:'ling 10 to 1"- ~~.n~.nese, :i.eed to be ar.!lea.led or "?orialised to 

rfostro:· t~e 1•?-s-c'""st" structure. Si:::il:-.rl;r, castin~ ""!ade 'by ca!'.'+,inc into 

met-:.1 ~oul 1s, :311Ch :;!.S S"'m."l. ca::;·': ir".l?t ".'i ".)es, ":TU.st ~.l .eo lJe ~.n.."leal ed ~o re. '.c .. re 

the chill. 

In conse.,_uence of these fa.ctors, !';t~:ndards for castings ~e dra~·.'n up 

on the basis of ~e~suring the ~ro?er+.ies of ~he ~nterial ~oured into ?.. ~ould 

u::dng ~e"'a.ra.tel;T CC'.st test ·~.ars ~?Ured at t~e scw.::ie ti'."le a.s t:-:e relev:-.r.:t 

c~.sti::'!.""S· ~·a:tura.lly the di:"'lensio~s of t~ese !"e~a.r~tel:- c?..st +.est ~):o.rs '"!'.'tlst 

be rel,,ted to the section thicknes:- of t:~e ccw.~ti:'!SS oeinG" "'!.2.ce ::ond. .·o, in 

/:>rticul::o.rl:r se~si tive cases such as -sre-:; c?.::;t iron, the di:-iensio~s o"f the 

test bar ••:>:s-cast" "lnd after :i?.chi?ti:ic ~.re -:uoted. ':'he nu."1"!-Jer cf test °':J?rs 

reruired for a ::-articul~r CP.tch of c~.stings '.!la:r 'Je deter.iinad 'h:r. statistic~.1 

me-tholl.•• either on the basis of the tot:>l ~~eic:ht or on the ::'.U..,ber 'lf' 

C:>!'ti::l.!;'S, or both, in t:-:.e batch. J .. 'lnex \I sho~·rs the test 'bar ~-::iecific?tions 

~.!ld st?.tistic?-1 !'~'!uirel"'le:nts for the Sri Len?..a t:re:r Iron 3"':,,_mfarc.i. ::o.178:1;72 

to illustrate these ~oints. 

Ce.st me.terial s?ecifica.tions :na:r, or !!la;:r not, cont:.o.in ch:?'.':!ic?.l ?..n?.lysis 

rer:uire!!lents. For inst<>nce, the Gre!" Iron ~".)ecif'.c:o.+.ion r~!'erred to "'.bove 

cont"'ins ~ec-tions ~-rhich st~te: 

1 .1 T'.:e co'.".!posi tion of the iron as CP.s"'!; ~hi-1 l be :!.eft to t~e disr,!"etion 

o!' t!1e !".tiincrf P.cturer, but '!Ii ni:".'.U."l <>nd/ or ''1-1.xim.t."'l 1 i "'Ii ts for :hos..,horus 

<>.nn/.,r ~l)hur "':?~· be s!'ecified b~ ?.,:rree'.:'lent ·;,et,·:e,·n ti:!e :n1rchrw.ser ?.:'ld +,~~e 

~"nUf P..cturer. 

~.2 In the c~se of s~eci~l castincs t~e detailed che"tic2'!. cos,~sition ~hall 

Oe ~S ?-,3°!"e~d to bet~·JMn the ".)U!"Che.ser and the "t?!ltt:"'cturer. 

3i:'!lill!.r cl~uses a.re t,., be found i!l the Grey Ir,.,n 't!'.n·.!e.r~.s of t~i.e 

'3ri ti'-'h, !!ldian, .1meric,,n ~nd South -~fricen 3'!:"!.nd?.rd.s Or_:"!.,:isa.ti,.,ns. 

I:'l r,o~tre.st to t:1i!'!, ho~·re•rer, i!l t'.1e c~.sl!s o! co~".'ler or ,.,,_,r:i11in., 

~1 1_,,~· c:-.~ti!'l!S, i~ ,.,rl~ition to '!:he .,ech.,nic".l "."r'J~erti"!s che-,ic:o.l "'-~1".lJ'::ies 

!":'.'e "".!.lOted .~nd so'.!le ere eiven in 3Tea.t detail. ?o- e:t?..r'.l"":'!.e 1.3.14 .. :,0, 

"Go!:-er !.llo;:r I'1,rots a.nf! ~~stin,rs", f'1Jr Lee.~.ed ·,~ron".".e r.~ '?, -,10.A;es li:--.i+,s 

"""r .A;en P.1e-ient3 t?~ren though the 'm::i Rie ~110;,r h::>.s on!~· th:-ee co:'1:3ti ttte'l·;s 

!. "'" · 'ti.'.1, 1'.J' le~d, 80'. co:--.,er. 0f the "ther se•ren e'.!.e"'!e~ts, "l°!.~ll'lini•.t:i :•.t 

1.15·_· ..,~xir.:u.,, ':'!l''.'l~.nese a.t IJ.11'. :"'la;ti"'!U'."t ::>nd. 3iHcon ~+, 1.1"~ :'.:i.~i.,,_t'll '.'re 



~.nd se~e:a.til'.>n !'ln ~olidification have to be t:'.'2~e!l in-f;o :'~ct--:u~t. ?"r 

i~~-':,.,nce, th~ cent!"e of a ?'Y co"..'r-er, 3~J'. zinc, 'br~.ss ca.s-:inc is "'lw21.ys 

!"icher i?:. zinc in the cent!"e of the C:?~tin3' th:on ?..t -':he surface. =tence it 

is usual ::iractice to cast a se,ara.te ~n~l:rsis block ··rhich is ei t>er 

c~~ill c~st to :'.'reve:!t segre~.tion, or drilled c0'.'1".'letel:r ~hr~u.;h ::i.nd the 

drill in;!S '.lti:!:ed ?.nd averazed. This tY"'e of si tu.,,tion is usually co~rered 

in ~i ther a :::ta.ndard. for a ·•ethod of i.n<".lysis or a. Code of Pr,.,ctice. 

Tests 0f ac~ua.1 cP..sti -igs "'.re usu~l l:r conii:"'?ed "; ::>: 
(i~ •r:.mial exanin:""tio!l ~or obvious 1efect::i lD:e ~hrink~e-e, bl·rhol_e~, 

!!l~.c etc. 

(ii) Il"'.ter!!..'21 ex~::!i!la.tio!l 1J:r :~-r~.y, t ra:y O!" ul t?"::i.sonic '.'.let hods. 

( ... ) l.l.l., 

(iY) 
~rack detection by nye ,enetr~nts or ~agnetic ~ethods. 

'.ctu2.l '['ro.,erty dete1"11inatio::i. in the c~se of ca.st i!' '1s ~:r 

detel"':?in~.tion of reson~.nt fre,.uenc:r. 

( v) ?ro~e~:r deter'!tinatic.: ~:Jj edC.:r cur!'ent cor.rnrison "'!et'.:0ds. 

'..'ests (ii) and (iii) ~re '.:.sually c~:1fined to hrge cestin:s ~-rith the 

custo'!!er h?..vi!!'.r the right to a.cce?t or reject on the ?.v::i.ill"J::le evider.ce; 

te'.::ts (iv) and ( v) ?.re S.!'!'lied to '.!la.ss :>roduced critice~ :>arts 3uch a.s 

~r~::e dl"'.uns, ~.:::le hubs, cr~n..<shP-.fts etc. f.,r '1otor vehi.:les, ?e::iera::.ly 

referred to es "life or deeth CO'.!!!'Onents". 

':'he )rectice e:n?loyed is to c~:rr:: ryut the !JO::lic or ecr!.:• cur:-ent te:""t 

-:n "· r".n.;e .. ,f c:=i.~ti!1~s, o~t,.,in the relev?.nt re~dictzs :).n~ then test these 

c,..:'.'ti'1JS to destruction. In this ·re:• the 23soci::t.ted test re:ml ts a.re 

o°ht""i~ed for C?.stin:-s '·r!lich suit t'.-!e ..,erfom~nce re-.'.lire'.:lents. The 

pro:-erties o! mich c?.stin.~s are usu?.11:7 e~t:!>'blished 'b:r j'.)i::lt cc,-reenl!>nts 

";,et·t1e~n fou~dry ~.nd custor:ier. 

':'~e onl:r ot~er :"'"!'lecific,,tion •·•hich "le.~· be ~.-n,.,lied to C"'stin:s relates 

:o ~"!'!'lis!'ible ~i..,ensio!'l.?.l toi_er··nces .,f dif:'erent ~P..teri?.ls and co.,.,onents. 

":'he -i,~sic refere!lce O!l ·-•~lich . .,t~er s+," nd".r~s ~.re b::-.r-ect. is 

!";0 - TC;. Li.,its Md Fits. Ir.tern~tio::lP.l 3t,,.nd.,rd ~'o. 8062 7 C'.'~ti"'.,:s -

':::~te"l of Di.,ension".1 Toler?.nces. 

-:~nee to confo!"i to i:-.te~:-.ti.,:~::1 sta.ndP.rds :'!""Ctice for C""stin:::-~, the 

'). L. 3. I. ne"d ·O::ll~! ...,e concerned '.·7i t~ ~.i'.!lension;. l tolera.!'lces, .,?.teriP..l 

.,..,ecific::-tions, and r!let .. ods ')f te:l't "'nd a.n;s.l~rsis. In ,riett of the linited 

I 11 
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~ber of allo,-s bei?lg ~ade at jr~~ent i~ the co1Utt'r7, i~ i~ ~nl~ necessar:r 

to consider t~e fol~owing; 

(i) Co~er ~.llo:rs ce.stin~:i.e. brasses, bronses and :unr'!et::-ls. 

(ii) .'!.lUMiniU.'!l allo~ castin5"9: he~'!: treatable t!.nd non-he~'"; trel"t?ble. 

(iii) c.-st steels: ~bir. C"'-rbon, lou ello:r, ~nd !:i;!h l'IW.n;;to:iese (10-v~· '!n.) 

(iv) c~stin.;rs: Dimensional Tolera~ce. 

(:\ stance.rd for Ore:r Iron C"'stiD.t;.--s 2.1.read;r e:rlsts, !!o.178:197::.) 

The fol~ m·ring Codes of Practice ''Ott!d be a.r.. asset; 

( ".$.) st~.ndard '!e~hods of .~P.ly-sis for Cast I:-on - CP.rbon, ~i~ic'ln, 

tit~niu.~, ~l~MiniU.'lle 

(b) St•.ndard ~.tethods of Anal~sis -£"or CO!>'!'er \lloy!'.; - tin, zinc, lead, 

~lu.~iniun, iron, !lickel, ~aneiuiese, ~.nti~o:n:r, ~rsenie, ~ilicon, 

bi~th, phos~horua. 

( c) )t~.ntilU"I! :~eth,,ds of AnP1.ly-sis for Hwniniu.'ll .nlo;rs - ".lP-g!!esium, iron, 

silicon, '?l~nC".nese, nicl:el, zi!'l.c, leRc', tin, titanium. 

( c) 3te.nderd ::ethods of \naly-sis for Steelz - ce.rbon, !'l?..nea-"lese, mil~hur, 

silicon, ;>hos-,horus, nic1.:el, chror.tiu".l, tun::rsten, 'Tlol~bdenu."l, coryper, 

niobiu.~, tit~nium. 

Gener~l Conditions. 

:\ll :'!tP.nd:ords for CP.StinCS inw-.ri~'blj inc!.11de Ir·neral cl:=i:uses to COVer 

"-3-:'ects of :"roduction T·rhich ::t.re not ~P.a.:rurl"'.ble i.9. st"lnd:".ra.s of .;rindingo 

e.??d. finis-hinc, :;.eneral lt':p:iea.rl!'.nce of the ca.stines, re;:i.,ir of c~stinss, 

··~e!~""i11~j, !"IP.chine . ..,ilit:r- etc. 

Fo:- iMh:.tce, the Sri T .. ,,.nka ~t~.ndP.rd for f!.re;: Iro?t inelud.es: 

5.~) '!'he c11stines '3h&ll be sound, clea.n a.'"ld free from tUstortion and 

injurious defects. The:r shall be •·rell dres:;ed and .:'ettled. • ••• 

The~" shall be ~e."'hina.ble 'by the !!or.n:s.l method3 for the .!?'e.de "'':'ecified. 

5.3) •r1' ··reldi!!.z ,,r re~a.irs "!httl1. ~e 011.~ied. out ··•ithout the /rior ,eMission 

of the purchA.Ser. ··!eldi!!C ref'erre~ to here incl,1i'es ~:;u~in.r in or 

:f'u'lion ··:el dine in P.ccord:-.nce ~-ri th the CO"". ~on fO'l.m~..r,r prP..ctice." 

n ,_ e:;tP.ndli.rds ~·rhieh mA.j' be :nibee~uentl~ -,re1'.'l'.re". ~ the 3 • L • S •I• for 

ce.~tin~ ~h1Jul"- contl!.in d:iilP.r cl"UfHS. 
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St.,..nd.ard '!.'ests. 

'!.'he usual :·utch:s.nie&l te~ts ee.rried out on ~.ri ~e.terials ,,_.r'! ~or 

tensile strength and ductilit:r, hardness, im,ect resistPJ?ce l'.~d, in the 

case of ~':! cut iron, transverse load resistece. ·_acfitiont-.1 to this, 

chr.iic~.l anal!'Sis is invariabl!r l'e!'luirecl ~.nd tor some al.lo::s, rMiC'..tl.!'.rl:r 

c~st steels, evide!lCe ot a satisf'actor,r micro-structure could be a~ked. for. 

:b outlined in 3ection !IIa "T:;r':>e ot Standard ::reeded for Casti~.<PS"t these 

tests are c~rried out o~ se~e.rt>:tel:r cast test bars. 

~~nsile ~.nd ':'r~nsverse Tests. 

Dec~use different ~es of alloy rer:uire dif~erences in test conditi~ns 

for tensile and transverse tests, eg. differences in st~in !'l'l.te, the use 

of m~chined or umnachined test bars, or different sizes of terl b1t.rs, then 

it is eo~on !'ractice for the standards for cast ~etal.s to include the 

sryecific test ~etails in each relevant material ste.nderd. i:.'hese ~11 even 

include full deta..;ls of the method of manufe.cture for the tes""; bars to 

ensure that re-,roduc'!abilit::r of the test is !!IP.intained. So, to co?ttom 

to irterru-.tional ~~ctice, ~n:r standards ,romiced for r.t:>.terials for 

c'!-tings should also include this inf'ol"!ft&tion. As ~.n ex. .. mple, the ~t~n::za..wd 

rer.uil"e!!lent for aluminium alloy castings is show in Annex XII. 

R:s.rdness and I!:t.,act Tests. 

H~rdnes~ tests ~ be carried out on either the ~~st be.rs, or. the 

separatel7 ce.st blocks tor an~l;rsis, or on the c~sti~g itself. ls lons as 

the surface has been ground to ,roduce an area free fr~m moulding s~nd, 

surface o:dd:dion or t1.n;r other condition !-fhich mPY ?roduce a s"'.l1ll"iows 

result, then this will be ade,,ue.te. -'\ rMlge ot !fardness values is E!.l~·ra~s 

s'ecif ied in the material s~&AdP..rd e..~d if the material rneets the other 

:!"'.lecific#'tions then it inviu-b.bl~,. neets the hr.rdness re,..uirer.ien.f;:?. 

I~~:oct test ?ieces P.re usuall~ ~~chined from er.t;ra tensile test 

"ieces nast ~'ecifically for the ''.?l"!'O~e. 

!cth ~~es of test ie. g#'rdnes~ and I:n'!'e.ct, have ~lread:" 'be!?n 

in-tern:otio?tall~ !'!t~ndardise4 And 0ri L~nka he.s is~ed its o•·!?l 

~~eci!ic~tions ~3 !ollo~: 

'=lri t:s.::i.ka '3ti-.?tde.rd ~fo. 112, ~Tic!cer-. !::>.rdness ".~st~ 

5ri L' n!ca. 3tMda!'d ~ro. 1!5, ~oc!~··ell 'ifa.rdner ':!estJ 

1ri L:>n!ca 3t?ndard ~:::>. V6, :'rinell !fardne:::3 '!'astf 

II II 11 II I I 
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Sri r,.,,~a. 3t~ndar".1 :ro. 354, I~od !"'.!".';"Ct '!'est; 

Sri !. •!!:::~. '3-t~nrl~r~ ~ro. 355, ChP.r-,:r I,,~ .... ct Test. 

So no fur+. he!' •-rork is re,.uired in this field. 

C!tttnical -~~!.;;sis. 
T~is has ~.lr"!~d::r been discus~ed in '.3ection III·\ "_'l.ree.s tor 

:>ta..>tdtt.rdisation" ~nd reco!'lt"".end:otion~ '!!P~e for the isMi?.nce o'f Codes of 

Pr~ctice to cover the ~r-~l~sis o'f c~st irons, steP.ls, co~~er and 

al U"l!ini U.'!I, ~.l !. o:rs • 

1'his is a :~i:~!'!.l:r ~::iecil't.lised area of metl'.'l1'.1r~ :.>.:."t~ t:~ere ~.rP. onl~,. 

a fe•·r ~~;:i.nd.~r~s ~-mich contain s:-eeif'ie ?"e,.,uire!'!ents. Pro'l)~.b1:~ the '10St 

notl'!.ble is th:->t f?r the de,-ee of gr?.1'.'!:.i te nor..ul'.'ri t:" i!! sta::i.~.<"-rds for 

1-,heroidP.1 l)r~::>hite C~.st Irons. As t!tis is not ?rod1.iced in Sri L":L:P., 

;-nd is u:"lli:-cel;r to be for so!'le consider:'.'.ble ti:-:te, t~en no ~dio:i is 

need.ed !\t ,resent 0:: the 3 .L. S .I. 

C. Eruipment for Testing C:?.st ~~~.teria.ls. 

3rui ..,ment J.•railable. 

The s.t.s.I. is ~·rell e~u;.~ed for the ::i~.jorit;r of tests US"-'-~!.lj 

s,ecified for c~stin.$9• The deficiencies h~d alread~ be~n identified -rior 

t:l the '.rrival of the 1dviser, ?..nd the e'!Ui'!'!!lent ordered.The -~-~·riser 

f°1''.1."td DOr.te errors ~ue to lac~: of s?ecialised knoTtrledze in eert<-in fields 

,~& t~ete have be~n rectified; the m~jor ert"Or or.curri"t~ in the 

3:iecific~.ti1>n for el'!,uir!'tent for t~e det~Min~tio:i of c<".r~on in irons 

Md steels. 
Ad~itionl?.lly, there were some !fhort~-ses of be.sic t~ols a.."!.d e~ui"."!"?ent 

'-1 though the '.n:S.j~r items had been o-rc!.ered .• For ex~r.1,1e, i>.1 though ~n 

I~od/~hit.f"'.'!" im'!)l'l.Ct mi:tchine is av:-ilable, the s-,ecil'l.1 r.til 1 in_! C"lt":ers 

ne~ded for the jrod:tlction of s,ecir.t~ns h~d not been ~ro011r~d • 
.-.he onl:r T)O .. d 'ble :·reaknes!! is the ct",1''!11.ci t:r of ~he '."le.chine '-~sed for 

tensile testin,g:o •. 1'.t 25000 '!g. tnP..xi!!tW!l loE>.d it ma.~ be ~11,rhtl~~ too ~ma.ll 
in the fUture if the found.17 incl.ustry ?..chieve~ the c~.,~bili t:i' of !'111".!~in,ir 

the ht::ner stren,s-th ste"'l castings, or if induntl"'.,r re·-:uires tes~s o-:i ~.n-:r 

hi~t ~t?'~n~h st~el -,rod.ucts. It is, ho~·rever, P.de,.u8,te for !'resent 

.,1'.,,;UCtil)n "'nd 1;111.rz-er el'!_Ui'!"!!l9nt is ~.V~.ile,ble e.t the rJniversities a.nd e.t 

the 3teel Cor-".,r~tion. 



- 33 -

':'!le s.1.s.r. ";'OSses~es hl'l-~.!less testers, Pn I;o:od/Ch".n:r i::;;~ct '.""!P..chine, 

::> te!lsile ~est ~achine, an -~-r-=:: Machine, en edC.:r c·.irrent te!"'ter, ~:ir1. a 

··~or::sho'!' for the ?re!'"·"·tion of t'!st ?ieces. 

?or the P..n::o-l;rtic:<>l a.s,ects of its ~-rorl<, the :: .L.S .I. ~<'-S zcod. che!!!~-cal 

e.na.l:rsis f<'cili ties. In the met-..llographic section ~ ,'.!OOd ::iicrosco":'e is 

e.v~ilable, !?l tho-lGh tr.ere ~.re deficiencies in the s;.-eci~en pr~::'"'·r"'tion 

f"'cili ties. T!nfortunatel~, t!ie s,ecir:e!l ,olishi!'.£: ~ .. heel ~e.f'.' been US"~ed 

for otl!er '7.l.r'.'"ses tt.nd is now no loni;er :!it for !'ltet2llogr:"phic ·-or~~. ':'here 

is :is. sh-:>rtl!tee of e;ood ~ue.lity hand files ~-1:1ich ?re es~er.ti~l b. "';~e initial 

st::-.,:es of s:ieci~en "."lre.,ar!!.tion. 

In vie~·r of the estt't'blished f~.cilities j.t ~r.s onl;r 'be~n nece:J~e.cy for 

~he ~~viser to ensure that all the ~ncilla!7 e~ui;Ment for the ~ain 

er:_ui:'fllent was av<'ile::le. 

:~ui-:>Ment ~e~uisitioned. 

Prior to the uriv."'.l of the ,ldvis 0 r, a rP.!tGe of hE.1"!1~ess testers 

~ne i?.n ul tre.sonic tlat-r detector hAd been re~uisitioned. The 11.dvise:::- hes 

~.Med to the list of r,robes for the •11 tre.sonic ::tP.chine to enable 

tre.nsmission P.s well as refiection testi:-t~ to be cei.rriod O'l~.t. "ihen this 

e~ui?ner.t arriYes, t!-.e 3.L.'3.I. !'!.'hould 'be ''Tell e .. _Ui"'.'".'Cd for t:1c r.eche.nic~l 

~nd. met.,llogre:phic testing of ce.stings e.nd ce.st :r.aterials. 

The .".dviser has recommended that various e.dr.1 i tions be :ne.de to the 

~et?..lloe?"!!Phic e".'._Ui"."!!lent, incl".1dine t~e replr.ce!'.'lent of the l'Oli3'.1i?"Z 

··rhP-el, :>nd re,,uisi tions hP.ve 'bMn su'bMi ttetl. to U-TDC. 

In the che!'!'lic1J1.l section, e. Strohlein dete~ine:tor for cP.rblln in irons 

e.nd steels hl!ls been re~uisitioned, to;;ether t-tith the ?1.eces=e17 furne.ce tubes, 

cor.1'!mstion 'boats, etP.nC..2rd se.m'l"s etc. for a.,7-roximl":tel:• one ;•ea.r's need.s. 

?.,,ui"'1!lent ~efici~ncies. 

':'~"e .1:.eviRer i:! l}f the o~inion t'.'..P.t for the r.".eter:ii:"..:--.tion of CO/!'.'~r 

~ne le~O. i~ CO".'"."er ,.,l!.o~"s, ~.?I. electrol:•tic ":le~c!t •ro·1ld 'be ~:1 ?.~·r::.t;o.:-e. 

1iscussions ~·rit!t the t1e~.d of the t~·,orr-t.,rias ~i=i.s indic;o.tetl. th~:•; +,he 

con-trol /P..nel for this can be '.'."roduced ~·i thin the <) .L .-:; .I. e.n~. the:': the 

:-rinci'!'d er.ent!.Hure ~riw.ld be for a. .,111.ir of rot:-.ti!l.2" ':'leti:?un ~lectrod."s 

~-.•i th :!. ~tirrer. 

'!'!'len ".11 of this P-~tti,ment h?.S beP,:t recdv~d, t!'"'..1. the 3.! .• 3.I. -::hmJ.ld. 

i,e ~.ble to co~e ~·rith ~.11 the tgsts nece~-M"J !'Jr C!ll.~t ~etP.ls. 
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~. Cther Items ~eleV?.nt to Poun~.ries. 

It is ~ossible that in the f'o.ture, t~e found.r~ indust:-:r ~~7 re~uire 

~t?..ndP.rds for some ot its rg~-r ~:-teri~-ls, iruch as ferro-llllo!'S, linse~d 

oil, ~o~i'W!l ~entonite, lime3tone etc. This w"1ll.d involve the S.L.S.I. 

in a com~lete ne~ field of ac~ivi~:r ~nd would 'er~a.~s re~uira a.n 

er':ansion of t~e b.borator:r facilities. 

':'he :najori ty- of the testing re,.._uired •·:ould be in the :fo~ o! 

chenicd ~!tal:rsis as ~eliberate cont~mi:t"'.tion, ".)~..r+.icul;>.rl~ o'f li?!.seed 

oil :!>.nd sodiu.~ bentoni t~ ~-:i ~h inf'erior ,.._u::-.!.it;r !"."!teriao.ls is .,_ui te co"i!1on 

i:i "'.'l:>.ny develo::>in,: countries. There e.re ho~rever, ::JOr.te D2.turall:,r occu:-r!r..g 

cri ticP.1 factors ;·-hich. l!l~ :n~e a. :!la.teriel unsu.i ta.bl e tor f0tt~t'.ey use • 

. '\. ~od ~le is lir:'lestone ~.mere the !)resence ot as little as l~~ silica 

can render it onl~ 50~ efficient as a fltcd.n~ ~~nt when used for ,e:tine 

and /or refining- cast irons e.nd steels. 

The -,re,uittion of such st~.ndards ~-rould be of use to the fou_"lciey 

industr:r as, at !'resent, the level of technice.l knowled.ge is not hi:h 

~.nd. these stande.rds would be a !Uide as to whllt to s;'.'ecif'~ in ml?.l':ine 

:ro.rch~ses ot these m~terials. 

It is unli:~el:r that the pre'!>ar"'-tion of st~nd.ards for foundr:r se.nd 

··rould be effective e.s so !!lany' different factors are involved, de,endine 

on the r.tetal or alloy bein~ cast. S"'.nds rer.uired for siall, li~~~·rei;ht 

c~stings .2re dif~erent fro!'! those for lP.rge, he~.vy c8.stings. C1?3tin~ 

tem~en.tures V1'.r:J' f'rom anproxil!l?.tely 680.- c. for lar, ,,..lu.'!linium castings 

to 160,·c. for steel cRstings, so the r~nrre of r~fr~ctoriness re uirad 

·.rould be e:rtrer.tely 1~.r~. 

Hol1ever, it is possible that standards for some or ::-.11 of the 

foHowingo ~.rould be hel-,ful to the indu~tr:r in the fut:1re: ferro-silico!'!., 

fgrro:-mPn'.!"nese, ·roundl7 coke, zr!>.':'~ite for ce.r°b'.t?"isin~ 1'Ul'!'Oses, 

lin~eed oil, soniuM bentonite, lir.testone, dolo~ite. 
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l) "tt?li t,~ co!ltro!, •-it!: a.l'!. its eo!lce~tg l".~ un'lerstnC. ii:. de,reloi:ed 

coun:tries, does not erlst in Sri L;:a.n:..:a. Or~nisRtions •··hich !1.a•;e ~he 

!'°P.cili ties for -:uali ty- control either do not use t!1e!':t d a.11 or use 

t~en i~~ro~erl~. Aost foundries have no facilities. 

2) T!:e f'ou~dr:r "'lethodol~g:r i!l use throu~out the eountey is o1'soJ.ete <".nd 

h~:! bern d.isc~r~ed eve~·~here else in ·-';~e ·-rorl ! t':-tt>.t the ·.cbri:ler h::-.s 

vi~i~ed es a Gonsult~nt. 

3) Tt".ere is an excess of foundry cP.p:=>.ci t:; in !'el:'!tion to tlH? :--ric"tt."'lt of 

··•ork ~.,ril<?.ble and it is onl:" the use of :'!lo~r, lr''bo•J.r intensive 

".'let~o~.s, cou!tled uith hi~h rejects, that en~bl"!s -,ost i'1'•.:!tdriec to 

~tl!".:" in business. r-..,rovenents in ,._uali t:" control ?.nd ...,etter 

-,rotiuctivit:r ··"1.11 bot!1 !'educe the ?:".lOU!lt of ~·or1-: .,.,.-11_~.ble ... '!'ld ~.,r.e 

!"O".t."lc.ries will !u\•re to close. 

~) There is e zreat reluct~.nce to chanee existin~ ~et~ods despite 

as·ur~.nces to the contrBr:"• It seems to oe eesie!' to ".'roduce :"el".cons 

··rh:· ~o'.".'lethin:= c~.nnot be done ~.t~er t~t>!'. tn thi:-:.:~ ,o~i 'ti vel'.7 th~.t 

so::?ethin,; ::rust 1:>e done. 

;) ?he level of technic~.1 com'?etence i:'l t::.e br1.ustr:r is ver;" 11'··~ ~t 

. ) i> 

dl le•rels. ?.c'uc,,.tion ;;-.nd tr~i=.ir.z e.re c".e:o:"?erP.tely :'l.e-:-ded i:1 ~e.!!.U:>.l 

~::ills, ::tF:'l:".cer.:gnt -nC. costin~ -,et!!.ods, r-ut>.li t~,. con+.r"l enc. tl1e 

scientific ... rinci:iles of fo•.mcr:~~or".~ • 

:'..11 t::e fou7idries belonzi:::t~ to the lt1.rzer or~.nis,,..tions, bo-!;h :-·ublic 

:!'.nd. :iriv~.te, Rre srossl1 o~rer-s~l".ffl!d bec~.use of the ::1ethods ,_tsed. 

7) ~1ere is "'· d.ef'ini te d21.!!.zer to the ind.ttstr"J fro'.i t!1e "e.u:..,in:" of 

ch~a".'I ite:ns •-ti th '-"· '..:i~h C".st co:'ltent r:i.t ~t?lO'·~ cos~ ..,rice. 

r) ~hg !or.n of the -?lectriei t~r t:?.ri~f is not 'l.."tder~tood i:t b~.u3+.:-:r ..,n~. 

even i! it were, it "'Ould still be a consic".erl".ble c1-eterrent to the 

use of eleotrice.11;; '!'·:>~·!ered. r:e.chbeey. 

?) T!tere ~.rQ no ".'lr~.cticl:\lly co!:!Petent or::~nisP.tio~s or i:~rli~ricluti.!s +,o 

· •!:o"'! i::u1tT.str:r c11n turn !'>r tech!!.ic~l "-S~i~tr:i.nce. ':':1er~ :- rP. r.-,t ~Vr'l!!. 

r"'~r"-::ent!".ti,r"s fr-,n th" lP..!':'e fl')'J."'.<,r:r :1rte!'i:>ls m_1:_i-.licrsJ t'.~.e~e 
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tl!e;:' ~re ,'.';?Od ~r".ctic:-.1 f'ou:".~tmen of :·ride e:-:-:"~rience "'.ncl =re ·-t~P:-.11:

-·il ·be to hel'7 ~:!eir_ c-.istor.er~. 

10) T:'lere is encour~ee~en~ in ';he e:';ti tuc.es of those 'Yf t::e ;:•ctr:; en.::,"inP.ers 

:'.'re :·~illi:-?:! to lee.rr.. 

~. 3ri r.-~:a. Sta.nde.rc.s In~tittt'tbn. 

!. l) .. h"!! 1?.P. the e'"'_Ui ··~er..t ~-r"!l.Ch he.~ be('n !"·~--uisi tio!!e1'. l~l".3 been ")rcuc::Ct 

i:lto o~er ... tion, tl~e S.t.J.I. '."h~uld be <".'.>le to ,..~,e ·i.t::i. t~e i:-.~~ection 

of ;in:r c:o.st :"::?..t"!rb.ls or c:-o.stin;;s. ?e.ciHti~s ~ril?.. c~fot for che~ic-1, 

metallur;cal, ".'!ec!1e.nicP-l e.nd visueo.l e:z:e.:iinP.tion. 

12) '.ltltoug!'t there ere !l'0'.!18 officers e::t~lO~"ed 'b~ the S.t.3.!. :rho :1~W"! !30Me 

!~•:.nr'.~r kno:·;le~:-;e, t:1ere is o:~l:· or..e 'erson :~ho "'·:'::'P.tt.r3 to ::~.·1e 

-:ir:octici-1 e~erie!!.ce, end this is no't ?cle ... .:.~t:cte. 

13) There is i:i. need for "" '."leta11.r.ir~st to 'be e!'t~lo;:red in the nateri~ls 

testinc section ·•ho is cr.::iable of b.te???retb.c ::ietr-.llo.:,Ti>:phic structures. 

11!,) ':'he !!'lstit~1tion ~·rill obvi.,usly o:>er:i.te i::t e. '.".lore co!led,re -1?.nner ~-~hen 

~~11 the ~ectiono ~.re united i:! the :te~-1 l?.'bor~.tor:r build.i:-t::~. 

· 15) It ··re.s cra.tif:rinc- to note the e!lt!:usiasm for -the job l!!to~-m hy ever:~ 

inciividu~.l ~··ho ~··!!'.s enco'-tnte:-ed.. 
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. 't. -:'o~c'!r; !nc1.ustr;r. 

'.Th~:'! c.r~.~·ti?'!~ ur these reco:'!'!:"'!endP.tions t'.:e f"ollo·,ins :ioi::lts ~ad to ~e 

t?..!:en i?!to ticc.,unt: 

P) ·~s ~isti?tct from ~':lJin~ to t>.n:f single or7'.nisP.tion, the recor.l!'.'lenC.etions 

:"!Ust be relevant to a ~-rhole industry coverin:- b.r, and sMall, :molic 
2.nd. private, ~nd :f'err->us ~d non-f'er!"OU:; f'o'U!lr1.ries. Thp,:r !!tUCt oe "based 

O!'! n".tionC'.l consid.erations and not tow;o?'f'.ls the i":l'!')rove'."tent ':!f a.n:
bfT.ividt't"'.1 COl"l"'."l"n~. 

11) "'.".~e:;• :mist be directed to ;:.el :-i=~c t:.e inc1.ustr;: to r'lel? i ~self. 

1e~rin~ these in '.!tind, the followine reco!!\...-:ten'~-E".tions are :'.'tec.e. 

Tri:>inin~. 

1) If :m:r sustained i~rove!ltent in the inc.ustr"J is to be rte.de, t!-1en th~ 

-:-t:?!ld~rns o!' f~~J educ2tion e..'ld trA-ining !l!U.st be rl'!i3ed co~sidere.'lJl~'. 

:i-,u~dr:• teci-.nolos:• ::;hould be introc.uced i??to ~'achP.!'!ic.,.l °??'.':3'i:1eeri~.'.: 

d.e~'!e cour3es, Pt lea.st as an O".'.'tionP.l subject, ;oo.:itl it !::'.:ould be a 

cO'."t"."uboey subject in Produc~ion :mgineerine ~.r.d ~~"'terir..ls 3: ::-Lneerinz 

c1'urses. Theee courses ~hould. co!ltain a le.r,ze 'ro,ortion of -,rl!'ct-t.ca.l 

~-rork, not neces~aril:r ~-d.t:'l the o'bjecti•1e of -,roe.ucine; '."louldin~ :obilit:", 

b1tt rii:-ectP.d toH,,rds :mo~'1ledce of the necess,..r:r 7ro?erties of mwldi:le' 

!'!~nas, the f'ou?:.din~ '!"ro,ertieiJ of different e.11':rs, P.n(1. the '.3cientific 

:-roeesces in,rol ved in ~eta.l r:iel tine, al·. of t·rhich. ~.re b.c!dn2" i:i the 

~·ou.'lC' engineers ?ret7ent17 !mplo;red i:i the industr.,r. The Uni•rersit:- of 

~".or.,.,tu~-ra ~~ould a~!'e~.r to :'OS:!es3 the zteces:?~.! f~.cili ties to c.o t!1is. 

2) ~hort eo:trses or. !::'"'lecif'ic f01J:_dey to,ics, ~1c!l l!".s ci:~oll:\ or.er~.tion, 

non-ferrous ~eltin€, pro~erties of ~oulein~ sands, ghould also be I".!n at 

the T.Tniv..,rsit;r of ~-ior.,tu~·ra. '!'hese ~-rouY. be r1iree";ed ::t""'.'.!Cific::s.l 1y t''~?.rC.o 

~n::tr:.eers em:ilo:"ed in t~e f'our..c!l"J bC'ugt17 ~.t ~.11 levels. It is just l!J.:3 

es ".'enti"'l for ~enior !ll~M-cenent 2.S ~·ell l!s t:1P. ~ro~uc";i1Jn ~";:-.f! to :::io:; 

";!:~ f·J.r.d~~.a~.t-...ls of the !"roceHes :a:.C'P.r t!:cir Mefs. Cnl~· thP.n C:l'.n t!:e~r 

~f~9ctivel!" 111.sBess the efficie!!cy ~.n<l econo:iics of l!e.ch de,l.'.Mr:ien.t. 

3) The fe.eiliti~s of the tr~ini:i: f'?U!!.0.1": of. t!--!? InnuEt!°i:?.l D1''T!!l::l~'1cnt 

"3J"r~ a.t R~t:-:::·l~ne ~;i~·.1.ld ~e utilhec'. f'or ':"r!"cticP.1 tri;i.inj lC of ~n::'~n~e:'3 

:o.lrga.d:• in '!!!!?lo:...ie:tt in foundries. T:1., trP.i:iin.:-, '.1o~·~e~rer, !lho".l.lCI. ~~ in 

:ionern ~et~o~.s of ,rod'.lcti'n a.::t.,. not t~e :ie:-,et·.1:-.ti~n o~ t!:te o'l)~ole-l:e 

~~t'.:ods a~ ,rese:-:.t i::l -.ise i::t i::i~.ust~. ':'he 'raze~tlj u.nus~d '!!'ltti~mer.t 
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su.".'-:liecl b~· ?. ::ire~ri::us !.L.O.?rl'.lject :-h.ould be br~tt,!ht i:r::o use !or t:!:'.is. 

':'he use of these fe.cili ";i~s for thi~ :mr:"Ose :~ould eni:-ble e!!'!"'.'lo:red 

~r..~beers -';o receive soMe t?"-ining in 'riva-te, i.e. M'itho·::t loss of f?.ce 

:>r :"re<Jtiee ~:r oeinz sec-n b~ the e!".!"?lo;rees ·..u:der t~eir su~ervision. 

4) T!ie trair.i~! .:ri, ven ~t t!le !n~.ustri r..l !l-:ave 1 :>'".'lent 3o:-.rd Training J'aund.17 

to a:i,rentices fro:?? the ii,,..tional A?!'renticeshi-r> 3oard ~hould be !:lOd~rnised 

to :!roduce cr,,.ftsr.ien More itble to :-n?.~i:e the t:"!'es of c!ll.stinz~ re,._uired 1':
:irel'rent iJ,.71 industey. !!ore use ~~t be !:le.de of :-lated ?:>.tterns, ~oulded 

runners, ::'i!lned and bushed ooxes ~CJ. '.:'!i!.led se.nd. T::-d!li:::ic !".':'l.:.St dso "'-Je 

ziv"n in the use of ::iouldinc "'.ta.chines. Tre.i:ti:::; to ::ioi.~!d sn~.11 c~.sti!lzs 

i~ the f'lo~r r.iust be stop~ed. 

5) To ovt.?rcor:te t:1e need for ~killed ".'Je:ttern.-:;akers ri.ble to mal::e both c·'Ood 

and ~etal ,atterns a.~d ~lated ,atterns for r.achine r.oulding, a course 

~r trainin~ should be started. This should be at one of the Technic~l 

Colleee:. such a.s :•A.radan!'I. or !11".tr.ir:.l:;a.na, :·rhere !acili ties for the necessary 

dra.~1ing of"1"e trso.ining, me.chine and hand ~·rood~·~ork ~-n~. ~ete.bror!(; are 

e.vaila.ble. Like the other trainint; ~.::ested, this should 'be in r.todern 

methods, using :nilling machines for a veey hi,sn :;o.ccuracy-, ~.!?e even nails 

should be eli::iine.ted in favour of scre·trs and gl".le. 

6) ".1 thoufrh the Porer.tens Trl'l.ini!!Z In!;ti tute P.t ::r::J.r~henl'i ta does not he.ve 

t1'.e ra.cili ties for -pr111.ctical trainine: fo'I'.' s!':ill 1.t~zr:;o.~in~ for foremen, it 

~hould., at least, be as!-:eCJ to ,rovide coi;.rses in for~oe..~sh~_,J . "-.:elf, 

coverine such itens ~s nP.n ~~nacP-~ent, b~sic ~rinci,les of s+~~~, ~nd 

th"' "thP,r ?S''."'cts of ,f:"'ica .. rork "·hich tod.~.:r' ~ fllrP-::ien are e::-.. ec. ~. to 

".'P,rform. 

7) The a"'~oint:nent of a full-time .!dviser in "J'oune.r/ Technoloa 1:>y U:TiJO 

is recomrrtended. The :'.dvi:!er ~-r011ld be e:tl'.'ectad to !'rovide technical 

e.ssista.nce to ~::1~ f'J'finc.--ey ~·!hie:'!. re"!.Uet":ted it. i:o t!lis end, tl:e 

a''.""i:!'lt"l"'nt '3hould be for a. ~ini'.'1tt~ of one 7ee~, "out two ~·eiors ~-rottld. 'be 

'refere.ble, ~.s th~ r.;h~.nges in it:c'11s+,17 ··ill, of :'leeessi t:•, be '?l ,,~·r 

becP..use of the CEt:".'i tal invest~ent ·:rhich ··rill i,e rei:..uired. 

The Ad.vi ser ···oul d, a.r cU ti ona.117, be eX!'eeted to IM!Sist in the 

i!i'!'li<!"!ente.tion of ~e""~"nd~t ion::! 1 to 6. '.·fonce t!"e ~_ti.~.li!iel'ti::ins of 

t"le i!!i:1i .. .ridur.1 ~.,"'."ointed ... hou!d. be bP.~ed on l'n.'!, :ir~ctic!".l, tou.r.dr:' 

l?='"'"'~rie?!.ce i:t a. rt.e .. rele:ied co11::~:':'!".r, is.~d ac~.demio ~u!t,!ific~ti,ns shou,.d i,e 



of' 3eco~d~.r:" i!'.''"'\Ort~.::tce. !t is unli~-::el: t:1e:~ ~- c~.'.'.'.did~.te f'ro'.".': !S, Cl.e~rel ~::-i::ii:: 

C"'U!lt17 ··•ou.ld 'ltt>.ve the !!.eces--ar:r lon:; ~n" ~,Mad ~r~.ctic,.1 e::"'."e!'ie!lce at 

the l e~rel re~uired. 

t:;overn."!le~t Actior.. 

8) .'.s re~~.r~<:ed in t?:e body 1Jf ~he :?eport, o!le "f the "'l:ot.jor i:"eterrents 

to i::tdustri;:i.1 ".'rOG?'9SS in Sri La.!'2-:a is the S:"~-ter.'! of c!':.~.r:rin:;- for 

electr'!.ci t:r. ':'~e ~ove!'?'-'!!ent sr.ould i~~ediatel!' revie~r t!le ::irinci 11es 

i.~n1erl~rinz the -,resent tt-.riff s:-nter.t, e.."1.d ~roc!uce t2. ::t~m s:rste!!I t-rhic~ ~·1.11 

9nco'l.•.!":o-~e el'!c~ri!icl!t:'.:ion. 

":'he!'e ~·rill 'be little vP..'.'..ue in the extensi•re ic:rdro-e!.ectric ::'O:·;-P,r 

d.evelo~!!!e:?ts :t.t ,reser.t il.."'.der w~::J if, 'l):r t!!.e ";i!'te the ".""~·~'!r co!!le~ on 

gtream, the enzineerin~ industr:r is ~ot in a ~osition to use it. ~his 

~~-:r be due to, eitr..er t~.e :iresent reluct~.nce of' the i::'lC'u~tey to install 

e1ectrical1; ~riven e~uipMent or,th~t the e!l~!leerin~ i~roistr:r, due to 

i ";::; :"::d1'lre to :".!eet its co~".'e.Lition, h~.s coll:o:'sed. :Jvi.:fa?!ce of this 

f P.il ure i3 P..lreP.d:f J?."""."arent in the nasd ,,e fin?.ncial loscres oeinc 

~v.st:"i:led :;o.t ~resent "':i;r +,he '."!:" jor en~ne,.rinz co-:1~?.nies. 

9) rrhP. seconc1 !t"':'"tive :r~.ctor influe~cine- ind".!n":ri.,l ~ro:rec~ i::r the 

"~u~::i'inc::'' of chee:n i terns ~-ri-!;!1 I!. ~ich c~st corn'!)9nent iot :~rices 1Jelo!·r cost. 

!'.!!7ort ins:ie~tion and !l'.nti-dU.'!l"?ins t?.riffs .'..re r-ecesser:r, ?,nd c.::ould i,e 

introducea. by the Governnent im.".'ledie.tely. If no ~ctim1 is ta':en, t=:i'?!n 

t'.1e f,,unr:tr:• i!!.<l.~3tr-,: ~·rill zuf:fer b?.~ly ~nd, ~·rhen i·~ h"3 col°' .. "'.?se<l., "!:'.te 

,., .... r~-:'?t :'!"ice!! "! thr> i-!!'ort!! ~rill !'i:;e con~:!.~,-~re.bl:·. 

lJ) The IJo,rermien:t "!ho11ld set a.n exa.reple ~o ~he rest of the i'lcl'.tr:-":r: by 

the i"ltroducti~n of e.!. technic'!.l o~rl!rh~.ul of the 3t,..te founc:trie:J. In 

!Je.rticubr, the Sh.te He.rdwue C?I'!'Or?ti'n he.s the fe.ciii tiP.:J for the 

·;rod.untion of at leest l'.JO tons ?er dP.:'• ~'le e~ensi,re GeM~n el"._ui,~ent 

~~VC :otll 1'een nezlected ?.~'.! ~houl,,_ 'be re-f'.t?'°l):i~!'!.t?d. ''.1!'!.~ l:o.~;ou.r :t"l):"Ce 

-,.hould )e !"ech'tced in the firl!t ".'le.ce by ~t lee.::Jt 10~.:, !riJ::t ~73 ~:ip!oJe'1s 

to no ,.,ore the.n 110, ~.nd the savi:!.,ZS on •·rages ~h-,ul~. '1e 11set! to °':'~-:: a. 

="~d !ou:".f'.r:r ~:'!.r.~cer (i'.':··.,l""ted if neces-:&1".J), ;-.nd to .,,,1:• -:->,,c. "'.'.l.r>.l~:';:r 

::or.'.; '11'.t~rb.ls. '"~.is f'ound.?"J !!~.s ~he cis.,~.cit;• r>.nd. "!"Ui"'.l~e!1t to ~?'''''.l"e 

!?~Ce'.'..lent ~u:.!.Ht:· f!!.t lo~·r cost, ci·r~n t:"!e ri~.": "'.'r".c-!;ic~.1 ':nr"·~-!'t.o~·r. 
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~r.,du~tio:i ::?et!!od. ~'~turl!'.l 1-:r ,... ~o•inc.r;: "b:>.c!'::r-o•-'.n~ ~-rl')1:.ld ·.,e -_:refer;-."'.Jle 

i:'!. •rieM o! tl:e t:r::-~ o~ ·-~?"': i!ltenr.ec:l to ~e done 'b;r the sectio~. 

:\ cr"'.rlu1>.te in ~:rterids 3cience is unli!:el:y to h~..,e t~e :'!.eces::P.r:" 

,.._rJ.-li~ier.tion3, u.1less he/.,.he h.~s be,,n erle??.sivel:~ <:?"!':'lo~ed ~.n t~e f"ield. 

'>f ~et::-J. ~ oer'..~hy- si!'lce ,:r~ct.u1:1.tion. 

12) T" ! ... cilit1>.te the !!l~titt~tion's •ror1
: "tr. th!? :".re~ "J! c .. stin~~ i:"!.~'"'ec~ian 

i +, ·•ould "'be :!'.clvisable i:f' ,._+, lellst O:'.'te, ''JUt ..,refer:-.,,!:"' t~·!O, o~ t:"l" '3-tP.f'f 

receive "'!Ore tr~.inin~ i!l f:lu:tney ···or!-:. \ 'eriod. of ~re.cticd tr~.i!li:i.;:- i!l 

P. f,,u::~r:" is re~rded P.s neces··ar;r, so t~:.=--.t the:r =--.r~ '.'.!Ore f:o.~ili:-.r ~.rith 

f'ouT_,ir-,: ;irocesses ~?ld, ".'lore ,,..!"ticul::a.rl:r, -t;':e refec-l:s ~cc1>.sio~1ed ·.,:r t!:o3e 

-,:-oce~'!es. A ~eriocl of t~ree ..,~·:th~ in e2.ch c~se i::: su,:··:~~ted., O'."!.e :ierso~ 

'!:"'!.l')Uld be ~ent 3nst, SP.:" to J."'.'':?n, ~.nd the other ·rest to a COU.~t17 li'~e 

_•_r;re~tin~ or ~~exico, •·rhic!'t ha. .. re sir.tilP..:- ra~·r ::t~terie.l ".'roble~s to 3::-i L:-r..::a. 

13) ~e S.L.S.I. !'!hottld ~re,is.re !3t~nC.~.rds for t!'!.9 t'ol1o··rinc: 

~) co,?er \llo7s - In;?lts e.nd CastinlS. 

· b) Al•1rii::!ium 1llo:rs - !n!Ots 11nd Castines. 

c) Steel C~stines. 

'!.'~e '3tP:t1far~s ~!:.,•lld '!3e "?re~ared ~.ccordin,:- to i:::tern,.,·ti.,n:-.1 eon"renticns 

"'.n~ ~hlY.~ld inclune !fote.ils of "thP. , ... ttern etc. for the te3t 'b:?.rs :::::iecifi"?d. 

l") ':'!'!.e S.t.3.I. ~hould ,repa.re Codes of f'~.etice fo?' t:1e foUo~·~in.z: 

!!!.) '3tl'!l!!.it.rd ''.et"iod.s of •:.!!:o.l:rsis for Co7!'er _•J.1.,;;rs - tin, zinc, le~.d, 

~lu."liniu!'ll, ir"::'!' nic:~el, iia.:tzr.nese, 9.ntir.'lo:t;;,., ?.r~~:iic, si 1..ic·;n, 

bis~th, ~~o~:hol"!s. 

b) 3t.,~d~.rd :'.et~ods .,f :':."'l~•r-:i3 for '.lu:iiniu."'t ~_110:•'1 - ir""'-' :--i'.:"!.o, 

~i>.C!l'lsiu:"I, silico:i, '."'.?~-:-iincse, nie'~"l' l~~.a., ~i~, ti t:'.".::'li•.L'!le 

e) '!t"'n~~.rd ~fotho~s of ·~:t:ol:rci!:: for c~.st !?'.,!!.!l - e~.r'l,o?t, ;.:il tco:1, 

ru~. "."h'.ll", rih ?c:i~oru.::::, · ":1tsn.'.r:'.ne,e, nie~~~l, c:tro:niu:i, '."1PC-~~siu:i, 

ti t~niu:!!, 13.la--,in:ht.'?1. 

If) '3t'.".::!!i~.rc : ~'!t~oa.s of -~r.~.l~sis f"r 3~e·"~- C~.~ti!!Z~ - M.r'bl):t, 

.,~.!!.:-1-nege, ~iJ.icon, ~lng.,horus, nic'o:P-1, c':.~o"liU!'!, t".1117ten, 

'10'°!.?,.,~gr.<.!'."!' co,:er, :'!io'bi,1~, tit~!liUl'! .. 
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UNITED NATIONS 22/10/198,. 

.ptIZX I, 

UNa·rED NATIONS INDUSTRIAL DEVELOPYENT ORGANIZATION 

Pos11ithr 

Date rectUired 

Duty sution 

Purpose of project 

UNIDO 

Project in Sri Lanlr.a 

JOB DESCRIPTION 

DPlSRL/62/003/Rav. l/ 11-03 / 3! 3.!: 

Adviser on Foundry Technology 

3 9Dntha 

March 1985 

Colombo, Sri Lanka 

To upgrade the capabilities of the Sri Lanka Sta~Jards Institution 
in the imple .. ntation oi standards and introduce industrjWise 
quality control practices and facilities for local end export products. 

'the Advi9er will be a~tached to the sr·i Lanka Standandards 
Institution and will work in close co-oper~tion ~ith the oth~r 
organizations aud Institutions concerned with quality control 
activities of foundry tac:hnology. 

Specifically, the Advi•er will ~e e~pected to: 

1) atuuy the technological back;round of the Sri l.ankan ferrous 
aad aon-ferruus foundry industry and recoemend appropria:e 
measures for improving the technologi~s and quality control 
practices of these foundries; 

ii) advise the foundry industry and ;he Sri Lanka Staradarda 
Institution on the t(aining requirements of their staff; 

111) a11i1t the 1taff of th~ Sri Lnnka Standards Institution co 
ict.ntify areas for standardization, methods of Us ting, 
equip.ent at\\1 othet celevant ata~~cial1 within the area of 
foundry technology. 

AppliUfiOf'IJ itftd ccrnmu:tic:t•.ioM f19i"d1ng ,.,,, Juh 0~V.ri;)lin~ thOttld h• SC~I to: 

Project Pf'f~Mtl Rt>t:ru:tmtnt ~:1011, lndu.irial Oi~rati.,ns Oi•1ision 
Ui•iiOO, ·vrE;.;r,A, i:.rr~n~~;:.T:OrlAL Ct:i•TrtiZ, P.O. 6v" ~no, 'v'iCfUht, Ao't\•i.t 
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UDi:V.rsity degrH or equivalent in Metallurgy, Industrial 
Olelli.stry or MaterWs Scienca with ex:ensive work. experience 
1D a lladiu• or larce-sc&le fllUndry. 

Bldlgraund infor....- 'lbe Sri Lanka Standards Institution (St.St) c&M into bei~ in 196.5, 
vith the passig of 8'areau of Ceylon Standards Act ~· 38 of 1964. 
tile Bureau preseatly coasiscs of four •jor Technic.&l Divisions, 
..... 11. Sciencific Standardization. 'Ellgi.needng Staadardizati.oa, 
hlpl...ntation. CertUication Marking and Export Inspection. 
Services. these divisions are under Asst. Directors, who 
report to an Executive Director. In addition to the •jor 
T.clmic:al Divisions, services are provided by a Library, 
a Tniaing Unit and a Printia& and Publication Section. 

'Iba ScleaC:lfic ancl Eagineerina Standardization Divisions are 
responsible for the preparation of Standards Specifications ancl 
codes of practice. Presently, they also deal with ISO and 
IEC work, aaaely, study of ISO.and IEC Draft Standards at the 
voting stage and P•rticipation in ISO Technical Coaaittea Work. 

'lbe preparation of Standard."Specif ications are grouped under 
6 Divisional Co..tttees, n&mely: 

1. Electrical Engineering; 
2. Mechanical Enginee~ing; 
3. Civil Engineering; 
4. Agricultural and Food Procluc~s; 
S. Cheaicals; and 
6.. Textiles 

51,SI bas so far finalized 600 standarcls and 150 subject.~ are 
under standar~ization cu_rrently. 

Amons these are products standards as well as codes of practic&: 
concerning the environment and the health and safety of the 
work.era. Some of these codes of practice are intended to be 
useful guideli .. • for the f oraulation o! regulations by 
various Government DepartMnts and Authorities foe pr&ccicas 
and procedure• an trades coming under ·their jurisdiction. 

Under the recently enacted Consumer Protection Lav, around 
340 consumar coanoditi•• have been declared as essential to the 
lif., of the co ... nity and have to conform to the standards 
prescribed by the ~LSI through regular sampling f roc the 
.. rket aa well as f roa production, te•tiRS in the SLSI 
taboratori•• and follow up 8';.tion with the twnufacturera. 

Oaly two standard• have 10 far been declared as Compulsory 
Standards under the ~LSt Act ~s the procedure OYtLined under th• 
SLSI Act for legal enf o•ceawnt "f CompuliiQry St.ind.arc;:; l& 
cullbttrsome and costly. 

... l . . ' 
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'Iba Laboratory Division of tbe SLSI functions under the 
Assistant Director assisted by ? Senior Testing Officers. 
11 Testing Officers at graduate level and 11 Technical Assistants. 
?be Laboratory has been organised to handle engineering 
testing, vbich includes Electrical and Electronic; Physical 
and Mechanical, and Scientific Testing which includes textiles, 
food and c:b .. :lcals and aicr~iology. A workshop has also 
been set up to facilitate tbe f abric:ation of equip•nt 
req.aired for testing work. 

'Ille Sri Lanka Standards Institution (SLSI) headquarters and 
laboratory are presently acc:OllmDCiated in temporary preaises 
c011prising of around 23.000 sq.ft. of space of which 8,0-JO sq.ft. 
is occupied by the Laboratory., 2,000 sq.ft. by the library,. 
4,000 sq.ft. by the lllplementation and Training Division and 
9,000 sq.ft. by the Mmniatration, Standardization ancl 
Priatia& Division. 'lbe Laboratory carries a moclest range of 
equip119Dt necessary for its testing and quality control work. 

ln the above backgrouncl the present organization and infrastructure 
of the · SLSI for the dewlop•nt of standards, guidance 
and quality control services to industry, training of industrial 
personnel., testing and quality.certification of local products 
both for the rapidly expanding local •rket ancl !oreign 
.. rtets, is hardly adequate to carry out these gigantic: 
tasks effectively, 

It is prohibitively expensive for a small country to aeet the 
costs of strengthening the present technical se'l"'Vices and 
infrastructure, in order to effectively carry out th• above 
tasks. 'lbe Government is therefor-, soliciting the assistance 
of the U1'DP and UNIDO to augment and develop the institutional 
arrange.nts required for providing the technical s6rvices 
in the current industrial background to pursue a planned 
national programme for building up a viable standards 
organizat1011. In view of the paucity of local technical 
experts to devote their tille and services to SLSI it is 
desirable to enlist the services of international experts 
to assist in the programme for .. lation, equipment selection. 
training of local personnel and preparation of operating 
.. nuals for implementing the SLSI's programme. 



Actlvltles I Week Ho. l 2 l 4 

Survey of Sl.SI and laboratory 

Visits to FO\Rlrle$ . . . . 

Dl~ussl~s wl~ fol.lldry Custmers 
. . 

Preparatl~ ol EqulP.Mflt lists 

Meetings wi~ Senlo;r foundry Executl~s 

Meetings wl~ SenlO;I' GOMrtWent Representatlv~s 

lnstructlo_ns ol Sl.Sl Staff in_ Foundry Processes 

Instructl~s of SI.SI Staff ln. F °""*'Y Control 

Instruct!~ ol Sl.SI Staff in. Fowldry Testi1"9 

Preparation ol lndlvldual Foundry Reports . . . 

Short CO\&'se for Senl~ Fooodry Manage11ent 

flft:al Report 
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MEETOO AT COWMBO CO~IAL ~. LTD. 

TUESDAY 9th JULY 19851 at 2.JO p.m. 

ffiE:3Em': Mr. .i\marasinghe 

Mr. Akbar 

Mr. Mandis 

Mr. Warth 

General Menagsr, 

Foundry Ccnsul:tant, 

Research i Design Ehg:ineer, 

UNIOO, 

and othel· members of f wndry middle 111Bll8g&ment. 

Mr. Amerasinghe asked Mr. Warth to comment al his observaticns 

made during his visit to the f omdry al 2Ist Jme and his discussicns 

with Mr. Mandis al 4th Jul¥ .. 

Mr. Warth caamented en the fallowing: 

I). The necessity far strict caltral of cupola. charging and operation, 

segregatim at scrap to remove steel scrap, aluminium scrap and any 

obviously alloyed scrap, particularly that which my caltain chromium. 

The ch.lrge should be wejghed and the coke charge caltrolled by 

val.U1113. Mr. W<rth expla:ined that it is the height of the coke bed 

at.ave the teyeres which is i.mportan t and as the size of the coke 

pieces will central the picking ct the coke in the bed, then it is 

easier to ccntral the bed height this way. Additialally it eli:dnates 

the variabl.a.. due to the valuable moisture ccntent of the coke 

especially during the IDQ1SoaJ. seasals. 

2). The practice of 111Aking green sand moulds and leaving them 

standjng open far 2 IJ1" 3 days befCit'e casting. In thiz time the moulds 

dry out, the sand loses its properties and washes away when the mat.al 

runs over it. This g~.ves the castings a bad finish and additicnally 

the sand may &A;l861" inside the casting 1i1ilen it is machined, so wast.ing 

&xpensive machine shop time and damaging todl~ • 

.3). The use of expensive and imported Mansfield red sand.. Admittedly 

this is an excellent sand but there are adequate local replacements. 

No other fomdry so far visited by Mr. Wl"Jl"'Ul find.:. the need to do this. 

In any case the moulding practice renders it a waste or m.aiey. 
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4) • The pl"8.Ctice of 11aoulding the bottom half of the mould in the 

fl.oar rather than using two box moulding. 'lb.is malms it ll01'9 difficult 

to get !&.c:ing sand coverage ar the pattern, damages the pattern by 
hanmering it into the noar, ~s bax: lce11.ticn difficult le&ding 

to off-set castines. The practice or using 'lllgle ircn at the corner::: 

or the mwlds IEkBs them vulnerable to damag9 by k:i eking or tripping • 

There is very li'ttle ar no vPnting of the bottom half of the mould 

so increasing the tendency to bl'-'W hales. 

5). '!here are no facilities for m:ix:ing core sand. At !"I"Psent it is 

dcoe by hand en a wooden board by a carems.ker. This i~ wastAf·ul in 

time and expensive in oil as the mixing is not good. With a gvod 

piddle m:ixer the oil cent.ant could possibly be cut by as 1111ch as 50% 

tlld the mixer woold SO<ll fJ1!1JJ for itself. 

6) • '!here are no routine scrap ins12ction reports. After every cast 

a repal"t should be made en a record sheet not cnly cf the amotmt of 

scrap but also the cause or the scrapping every incti::iclw:J. casting 

rejected. The reports should be visible in ccnsec·utive order, say 
pinned underneath each other en a boerd so that the regt;lar causes 

or scrap can be identified. Cill.y when the causes are known can actim 
be ta.km to prevent recurrence. 

A suggested lsvout such a form has been given to Mr. Mendis, 

and he is starting the operatiai of sucll a system. 

7). Productivity is very low. A labour force of 80 men working 

45 hours per week at standard time plus 4 ho\ll"s overtime fer casting 

at time and a half is a very eXIJensive way cf casting about 15-20 tens 

of melted metal.- An estinate of labour costs is aba.lt Rs.2500/= per 

ten ot good casting. This is very high for medium size jobbing WOC"k 

being produced en a regular blsis. By comparisen a local "mini-fc.undry" 

ia selling a set o£ 7 castings for sewing maclllnes, intricate cast:i.'1gs 
at e-ocd quality blld finish, £01· Ra.360/=. The set weighs 46lbs so the 
selling cost per tai is abrut Rs. I7500/= and as the fc.undry is private 

then it is obvirusly profitable a·~ this figure. 

Mr. Warth ccnc.luded by saying that cnly when ~~~i~~E!!,gz of OPJraticn 
is achieved can the !!!!~ of ca1r~rol be established. e.g. if the 

carben content of the ircn from tJ1e cupola varies from say 

Cent~ ••••••••• 
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J.2% to J.8%. i.e. a rangs of o.6:' in (140 melt, then the first thing 

to do is to t:ighten up the centrals to bring this range down to a 

maxillll!F. of o.2s e.g. to J.2 ! o.u. Only then would it be possible 

to central the level of the carben e g. ni.ise it to 3.4 ~ O.I%. 

~. Akbar then stated that t.hc lllflin problem appeared to be 

(a) chilled castings (b) blowholes. 

Mr. Warth commented tllat the cause of chilled casting~ was s::ilely 

that of using ircri of unsuitable compositicn far the secticn thickness 

being cast. '!he usual causes are 1""'1 Carbai ccntent or low siliccn 

c.:ritent or higt. Chromium ca:itent, or high Sulphur ccntent or any 

combinaticn of all four. 

Chilled ~ings can a:ily be elum:inated by: 

a). Strict control of cupola operaticn so that ccnsistent levels 

of Carbcn. Silicai and Suli;ilur are obtained and the levels adjusted 

to those necessary far the castings being made; 

b). removal from the charge of all Chromium bearing material, even 

if only Chromium plating and the segre;::<:i.tion of all scrap pl'oducect 

from Cllromium alloyed castings made in the f cundry. A Chromium cartcnt 

of a.IS usually needs o.6% to 0.8% Silicai to overcome its chilling 

effects; 

c). setting up a system of eit.h.er wedge testing or ch· il testing of 

the ircn before i:t. is poured into the mould. If the irai is shown to be ·-----unsuitable then sons modificaticn can be "'.8de +o the composition by 

ladle additiais or it c-.an be used in a dif"f&rent casting from +.he aie 

far which. it was 011.ginally intended and for which it fa more suitable. 

The details of wedgs tests are given in the Fcseco handbook, a copy 

of which is apparently available in the foundry office, and a i:tictost.at 

copy is attac.hed. to this report. 

Mr. Mandia remarked about some castings which were to be ma.de m 
I% Cr ircn being given to another foundry because of th~ difficulty of 

obtaining the required Cr ccntent. Mr:. Worth commented that Ferro -

Chromium ladl8 additicns should be bagged or enclosed in some way and 

Cartd ••••••••••• 
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thrown into the ladle after there was liquid. 11etal in the bottom of the 

ladle: tapping is then ce11tinued. en top of this. Putting the Ferro -

Chrome in the bottom or a O.ey, hot ladle simply causes loss of Cr by 

aridaticn : this loss aq be as high as 25~ or the additien. 

If chilled castings are a problem in the f vtndry then the right 

decisicn has been taken when it was decided to have these 1% Cr 

castjngs mede elsewhere. 

Passing cnto the topic or bla..ihales, Mr. Worth remarked that 

the prim causes are excessive gas prcxiuced in the mould, bad venting 

<:.£ the mould, and mat.al or too low a tel"!"'3rature lllhich freezes too 

quickly and traps gas bubbles before they can esca~ through the vents. 

Greater attentien to moulding practice, using boxes instead of the 

foundry floor, better cupola central, and the checld.ng of the metal 

teq>erature wwlcl go a lmg way to elim;inatL'"lg this def act automatically. 

When these factors are mder central th.en attentie11 can oo given to 

individual castings which still give trouble. Mr. Mendis is already 

investig&ting the cost or b~ing &n optical pyrometer to measure the 

metal temperature • 
. 
(It shwlcl be po:il'lted out that fluidity of grey cast irm 

depands nat ally Cll temperature but also en compositicn. The lower 

the levels of Carben, Silice11 and Phospiarus the.a the lower is the 

fluidity and the greater the tendency to blowhales, ~inkage porosity 

and chill). 

IA1ring the meeting Mr. Amraoinghe, General Manager gave 

instructicns (a) that central or cupola chalL'ing, segregatioo. of 

scrap and caisistency of blowing lliUSt ba introduced immediately; 

(b) a paddle m:1.xer be built for core s&lld mixing; 

(c) a scrap identiticaticn system should start imloodiately; 

(d) mouldllg boxes should be made to eliuninate the use of the foundry 

noar and reduce mismatclled castings; 

(e) all Chromium bearing scrap arising in the foundry 1111st be segregated; 

th.is incl.udes scrap castingis, runners and risers; 

(f) to prevent dried out green sand moulds th.en they should be planned 

to be madR as late as possible befcre th.'3 cast. They should be 

Caitd •••••••••••• 



closed l.llCOred i.mnecliately with the runners covered and just before 

cast:il'..g they should be reopened, blown cut, cared and closed agam. 

Cares must be placed as late as possible to prevent moisture pick up 

by the cores from the mould; 

(g) that wedge or ~ testing shculd start. 

All ar the~ items are basically just gGOd practice which can be 

mtroduced without a lot of capital expenditure (apart from the motor 

far the peddle m:ixer). 

'!he quastiai of a laboratory for chemical snalysis an0 s.:nd 

ccntrnl was briefly manticned as a possibility f c;,r the future when 

and if maiey is available for capital expenditure. Mr. Worth mentimed 

that sand test equipment is available at the laboratories of the 

Steel Carporatiai. 

II I 



'l'HE SRI LANKA P'CMmRY nrru~..>'l"lY - P~!:~F.NT ~.ND [t"'fT'l'lJP;'.'.. 

I will start b7 explaining why I am here and what I have been doing 

for tb• pas' three •ontba. I a11 employed by the United Nations Industrial 

lleYelo~a1. Orpni11&tion (UNIDO) l!'.8 a Poundry Adviser and I have been working 

at the Sri Lanka Stancl&r>d.8 ln•titution. One ot my terma of reference vaez 

"to ·~ the technololioal bacJcBround ot the ferrous and non-ferrous foundr7 
lndu8trJ' ill Sri Lanka, aa4 rece>111end appropri~te lfteaaUrea tor improving the 

teobaoloct•• an4 tllal.ity oont1'01 practicPe of these toundriea." 

Th• Direotor aer.~ral, Dr. U.R.de Silva, and the DPputy Director General, 

llr. 1. Jqawaruna, thoucht that one way towards achieving ~his would be to 

oall tbl• ... tine ea4 generally comment on what I have seen, heard and felt 

about the fO\IDdl7 lnclu9t17 here, and I concurred. It ought to be more 

1atiataotor;r than p1'0duoing another report, which may simply be filed away 

aomewhere with the interested parties never knowing what was tn it. 

Ot oour.e, •o•e of you have been astute enough to take advantage of 

f1J 'Vi.alt here, have given me open access to your foundries and asked me to 

help with apeoifio proble••• and tor this, I thilnk you. You may not have 

liked •Giie of f117 QOllllleJL~•, but I have tried to be fair, honest,conatructive, 

and oonaer.ative vi:\h yovz moneyl 
.ihai I •hall now • .,. repre~ente my own opinion, does not represent 

I.A'S opinion• or attitude• held by UNIDO, UNDP, SLSI, or any other person or 

or,.alaatloa. Ma~all7, it i• baaed on only three months here, but you will 

1ee fl'Oll ~· introd11oto17 1tatement· that I lived in ~ri Lanka tor }~ year• 

from 1971 to 1~74 1 •o I &11 not totally an "instant expert" r.-s some visi'\ore 

to developillg oouniri•• become after threP. days. Alao, I have worked in 

tound.l'ie1, ~tb lU'p and 111&11, for rn"ny years, so my comments are baaed Oh 

praotioal eSl)ei'tenoe. 
Sino• I arl'lved at the be(.'innine ot June, I have seen 3ome good 

toundli.ea, aoae not 10 bad, •ad-some awful. Similarly, I have met some 

••1"1 eoo4 f9"ftd.rJllent ~o•e fairly ~od, Bnd unfortunatel7, some very poor. 

'?here ue aevenl paen11U.ea which stri!te me, among vhioh ares 

a) the,igger 'Ul• tCNA4ry, the more trouble it i• in. 

b) th• lack of ~ualitJ control and the lack ot understanding of what 

~ualitf oontrol in a tound'l"J' really m~ans. 

o) the teohaicall7 'backward atate ot the ind,lstry. 

4) the laok of intel"nal ooat oontrola. 

e) the laok of training progre111nea avaib -·le ,">r all levels and hence, the 

1nacleq.u"tt level• of junior mana.eement a.Jo.: :.JP floor codrol. 



a) Founciry She. 

In Jf17 opinion, in Sri Lanka at present, there are too many foundries 

ohaaing too little work. So muoh of ihe traditional market of foundries haa 

dis1Lppeared, not onl7 in Sri Lanka but throughout the world, causing excess 

oapaoit7. 1'~ txaaPl•• oome to mind - the replacement of conduit and conduit 

fittinga, water pipe .iad water pipe fittings by plastics, drain covers by 

conorete, oaat iron bearin19 bv polymer self-lubric~tin~ bearings, gutterings 

bJ ertl"lleion• and/or pl .. tios, 0&8t iron batha by plastic, and m~ items 

whioh were originall7 sand oaat are now die cast, made in weldmenta or as 

forginp. 

~h• 111naller toundri••• producing for their own use, such items as 

part• for ri•t huller., band operated ~bber rollers,eleotric motors, tan 

component• eto., and tho•• produ~in'- jobbin~ work, for e%1Unple, diesel engine 

liner•, Hwing maohine true•, brake bloclca etc., are possibly more fully 

occupied than the large foundries. They limit their produotion to items within 

their oapabilitiee, and, in general, if the casting looks rieht, or ~an be 

made to look right &ILd. will do the job without someone demanding that it has 

a tenaile etrength of , • .., 15 tons per square inch minimum, it is acceptable. 

I have aleo found in th••• foundries, an attitude of inventivenes:1 and 

diverait1oation, and a willingness 'o look for, and create, other markets, which 

tor obvioue reaaona I will not divulge. 

Unfortunately, thi• does not apply to the large orgnnisations producing 

tne lar~r oastinga· tmd, in particular, to those producinr; rubber and tea 

maotiAel'J'• If th~7 will forgive me for sRyin~ so, my opinion is that they are 

trying to make it~m• beyond their preaent methodn, and 1 will explain this in 

detail when I talk about q)l&lity control. Suf±'ice it to f1ay that it is 

internationally re·:sosni•ed that the most difficult ca~tinr;s to ma.lee are 

brake drwu, and the neoond most dif'ricult are cast iron roDa. To try to 

make l'Olll with sand ot 11uaU.y which v11.ries from c1ay to day derendinr, on the 

whim of the moulder, unoontrolled mould drying, metal which varies in ~uality 
"' 

from oa•t to cast, Al'd '4th moulders and patterns, to r,93 the least, ot 
dubiou• ~ualit7, 1• aimply a•king tor trouble. 

The 1maller t~clrie• should not feel too ~Jelf-con6I·atulatory nbout 

thiu, b•uu•• their method• are exactly the same; it is simply that · .. ~-:.e kind 

of work the7 make alloV8 them to get away with it. It any one ot the larger 

towulriH caa pt it• qualit7 and productivity right, then the small foundries 

ooul4 lo•• their jobbiag work and also be in trouble. 



But, to return to the lar~r foundries. Bec:.use of th1!ir theorc1.i.c.:..l 

capacity, and one of them h~s-in my view, a melTine capability of at least 

200 tons per du.y, they are expected by their customers to make the bigger 

casting-a. The aituation is now that the customers find their expectations 

are not being realised, and the foundries are frustrated with their problems, 

so neither side is happy. 

So why C3nnot both the larce P.nd small foundries produce castings 

e~ual in Quality and pric~ to those which can be imported, despite the 

protective tariff of 605~. which applies? There are two reasons; 

a) lack of ~uality control - not only knowin~ how to ~ontrol ~uality, but 

what to control, and 

b) productivity which, in some c~ses, is so low as to be beyond belie~ - in 

one founch7 I calculated it at 37 kglemployee/veeld 

b} C>\.!.alitz Control 

There i• a misapprehenaion that supel"Viaion is control. Untortunatel7 

it 1a not. SUpeJ"VisioD U:terallJ' means "watching over" and aq oal.7 in'YOl'Ye 

aeeing that aen are working. Control means that personnel do e:zaotl7 as they 

are told every time, that challgea are only made one at a time and under 

instnotioa, that the changes are recorded, and the rellUlts of the changes 

recorded and uee4 tor tuture production. Also of course, it meana that exact 

instruction• amat be given and, tollowine on from thie, there lllUllt be 

controllers who are teohnicall7 capable of ~iving these instructions. To elate, 

I have not diacavered a foundry with a Qu~lity Controller as auoh. 

Quality control i:3 a ••t.,"tal conceflt" i.e. it is not satiaf'aotory to 

control onl7 one factor in production, but it is essential to control all 

factors and to the same limits every time. 

Let us, for instance, consider bl~wholea. 1 have listed in li'ig.l 

seventeen di~ferent ?Os~ible causes a.nd there mr.y be more. Who is the genius 

who is going to look s.t a blowhole and :Hate with accUJ"acy which of thene 

caunea is to· blame? If he saya the sa.nd was too 1·eRk, how does he know? If' he 

says the metal was cold, again how does he lalow? And, logically, it you cannot 

pinpoint the cause of the blowholes, how r.a.n you Atart to eliminate them? 

Witnout control, the cause of the blowholes 11n.'f be cold metal today, it ma7 

be wet sand tomorrow, ~nd something else ~~~in the following ~. Another 

P.XampleJ let us consider what happens if the c~rbon content of cast iron is 

lov. i'i~.~ gives some of the effects. \nrl ~11 of this can happen because at 

10. 30 &a the wind was Force 7 in:~teA.ri of r.,orce 3, and from tho West instead 

of the riouth& 
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Fig.l. POSSIBLE CAUSES Oli' BLOWHOLES. 

a) too lllQqh mots~ in the sand 
b) too mu.ch coal duet in the sand 

o) uneven moisture oontent ot the mould due to bad m1%lng 

4) low aan4 permeabiliq due to too much clq 
e) low aan4 permeab1lit7 due ·to wrong grain sise,ahape and diatribu.tion 

t) underbaked cores 
g) too much oil in the core sand 

h) bad, or blocked, mould venting 

1) bad, or blocked• core venting 
j) excessive uae of moisture when ~leaking and repairing mould faces 

k) wet ladles 
1) wet turnace t'pping apou'\ 

m) low pouring temperature 

n) pouriq too quickl.7 

o) wrong metal .ulyais resulting in low fiuidit7 

p) formation of exoeaaive manganese sulphide in cast irons 
q) contamination from dissolved gases on melting, eg. ~drogen in bronzes, 

nitrogen in cast iron. 
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EFll'!X:'l'S OP LOW CARBON CO?ITEN'l' 
-

Pro2ertz Chane Defects Caused 

Low '1111~"7 Blowhol••· Slag inoluaiona. 
Mial"UDa, oold lape. 

Exceae metal cliaoarded • 
. . 

Hilb ~1q~i "o Sol~4 Shrinks, dran, porosity. 

~ More teed metal needed. 

---- --· - -----
Hi~ soi~~ C08trt-0tioa, Hot tears, twisted and detormed 

oastin~•· 

Castine- undereize. 

High Chill Tendeno:r• Higher caeting hardness 

Chilled edp. White iron ca&tinga 

Ha.rd spots. 

niffioult to 111&0hine or 

Unmachinable castings. 

11,.3. Ji:Fli'l!X:'l'S OP LOW COKE BED. 
; . 

- ·--

1) Low metal temperatu~• blowholes,sl~,miaru.ns,ahrinlcage 

2) Low o"l"bon pick-up shri~e,hot tears, chill,slag I 

3) Hilb B11iooa lo•••• shrinkage, chill, sll\C inclusion 
hot tears. : . 

4) High Manganese losnes brittle castings, :r:lag, blow.holes 

5) Thiok Yi•oou• alee slar: incluaions 

6) Low mel fta1 nie 



,. 

TOii& ..., think ihia ia a ridiouloua statement, but co~sider it in detail. 

ft• ._....._ oa.e ot lo• carbon oo·ntent from the cupola ie that the coke bed 

u too low. W'.Jea 'UM apola la tint lit, it ia started with a wood tire and 

oolEe obarpd. OD to thla when the wood 1• well alight. When the ooke ia alight, 

~be lllDG4 Mia J• nke4 •" throap the breaat door and more coke added. Pinall.7, 

..._the~ ia wll -1lpt, .Ad_juat 'before charging tile me-t-1,aq tw bap 

ot ooke are a44e4 ao tlaat a oonatant amount of coke is ued in the bed each 

•·'lbi• .... to iadioat• ooat:rol, b\lt unfortunately a strong vinA trom the 

We.t totq, will Ii., a 4itf•.r•t rate ot bed burn-in from 7esterd&J when th• 

ria4 .. lipt N4 fJ'Oll 'the South• So today's bed haa burnt awevr more by the 

1.._.. ___ ._, u4 l• now low. The final stage which waa lacking in the bed 

,..,...·uoa wu to~· be4 height, i.e. th• actual •i•• ot -the bed. A. 

OOlaft•'t M4 belpt a'bcrle 'th• °'U1'•Na(ulN&ll7 about 1 meter -to lm.30 om8 ) 

.-_, tbe '\h9 Rt»Ol• l• qhai'm in11iiall7, ia emsential to obtain the same 

.... al .,..l~•• eTflrl 4-l'• 11 i• .x.otly like trying to oook a meal on a big 

til"•t a ...Uu tin OI' a ...,11 ti:r•• It 111&1' be over oooked and burnt, juat 

ript, n ..Unook .. pd oolcl. Otber factors could be the coke dze, small 

ookt ~ iaore ... 11J '\hall 1~19 coke, or, perhaps, chargin~ was delayed 

fol' •O.. nuon, ao tile 'bed l:Rarn'\ tor a longer time ~etore it was made up. 

wiw., .... 'th• ~•aeon, it "h• bed n•ig!!t ia not controlled initiall7, then 

•'\al ooatrol i• loa'\ before the melt starts. 

The overall etteot• ot a low coke bed are given in Fig.3. It you look 

•" ~ pointa, it ..... 'o me that the cost of ~n extra bag of' coke could 

be well worth it. Save lOOkg. ot cold metal &nd you save Rs.1000/-1 save a 

1 ton 9 .. i1n, from slag or blowholes or shrinlO\ge detects and you can pay 

to• a lot of mn ooke. 
What I have tri•4 to illuatrate is that in a f'oundry every individual 

o,.ntioa la'\erlooU wl'\h imotJler t~ infiuence the qualit1 of the final 

progot, It th• oupola ooke bed VRl"ies, so the metal analysis varies, and a 

waa~ Ml4 fee41at 97•te• whiob was sati~fRctol"J' yeaterct.y m?y not be 

.. tiefao'\o'7 ioda¥• ln other words, it is ot no use to try to P\4t on~ 

i...U.'ridu.1 outing rigb't by VU7in~ the running and f'er:ding system, the t1Pe 

., qt au4, or azq other looa.11••4 aotian, unless the baaio• i.e. the metd, 

t-• _..., the oorea eto. are all under control. 

80lle ot thee• oon,rola co•t very little, eg. to measure the bed height 

~8'\\&isa.a oa.17 a lone pieoe ot claain; metal ~uality oan be empiric~ll7 tested 

1'J ""'9 t•t'\• or aadll ~~~t• uming cores or cast iron chill mouldaJ the 

ata.ndvd ten book ou ou-pol.aa, the .a.merican Foundrymen' • Society Cuy>ola 

Handbook, coats Bbout 25 dollars. 



Obviouel1, ean.d testing and laborntor-J aopar~tus for ~nalysis is more 

erpensive. ~Ui"Pll•nt fo» teating green strenc:t;h, ~oisture ruid permeability 

which are the eini!llWS teeta, would coat ~bout 2000 dollars for the cheapest, 

but none the lee• etteotive equipment. For better methods of carbon and silicon 

oontrol, than veclge t••ting, thel'e are relatively new pieces of equipment for 

detel'lllination of Cal"bon oontent based on cooling curves and a fast oh&rt-type 

rec9rder, an4 for ailioon baaed on the thel'll\o-electric properties of the iron. 

T~eae would ooat about 4000 dollars but can be 1teed on the foundry floor before 

the metal ia cast. 

Pinall7 of oourae, there ia tlle provision of a l~boratory, and certainly 

tor the laJ"19r toundriea 1 would consider it a neoeasity. It is, however, 

4iatreaaing to have viaited foundries where laboratories exist and to find 

that they are virtually unusecl, or us~d f~ recording history, auch as the 

anal79la ot metal o .. t two cial"• before. In foundries producing high ~uality 

oaatingm overseas, the nor11 ia carbon and silicon every hour, phosphorus, 

manganese an4 ~).pbur twice a day, n.nd it ia not uncommon to find this in 

aasooiation with wedf9 teats from every tap. All results are recorded both 

P•J'll&llentl7 and on a board ne~t to the cunola for everyone to 3ee. Trends in 

analyaia can then be ob8el"Ve4 and action taken before the 2ituation deteriurates 

too tar. It i• even more etfeotive if the results are presented graphically. 

Pigs. 4 and 5 illustrate two different Methods of presentation. Fig.4 3hows 

plots of the average value of every five consecutive samples and the range 

ot tho•• values. The upper ourve aholls the level of control i.e. 3.2"/a carbon 

and the lover the estent of the control i.e~O.l}~ or a ran~ of 0.2'}~. 'l'he 

control '\p-get is thtrefore 3.2%~0.1~'. ci"rbon. Pig. 5 shows a different method 

ot 'Plotting t~e aaqae t;rptt ot inf'orma-tion, 'ind in this case represents a 

tarpt of 3.0%~ 0.1~, 

'l'hia is the atandard of quality control which a foundrj must achieve 

if it intend• to pro~uce consistent cn3tinr,s, nn~ o~ly when oonsi3tency of 

tbia level ~· &Qhieved oan it produce to eiven spccific~tions. Thi~ level 

cannot be aohi-.ed OYernight, because until all the foundry's own ncrap ha5 

heen reoyoled two or three timea, does that scr·· 11 itself b•.e:in to come wi. thin 

the contl'Ol limit•• 
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Froductivity 

The second reason I -ave for the failure cf :)ri L ... nka.n foundries 

to meet its challenges is productivity, Hhich I sh<tll rlefi!i.e dr.inly as ~'=E°• of 

castinf','S 11er employee ?er week. By employee, I :"lean ci. l l those con~ected ~ri th 

the nroduction of the finished casting; !'lattP.rnma!:er, rr.oulnP,r, furnace:nan, 

fettler, office staff, even the te<J. maker to the foundry engineer, becauae 

they P.11 have to be paid for out of the ,,rice of the ca:.tin:':• 'l:i:Jed on the 

figures given to me for iron castings riroduction :->.nf! l:ibour, the fi 'Ure 

ap~ears to vary from 37 kg. to 250 kg., and by st~nrlarns in o her countries 

these are verJ 1011 indeed. I spent snme tir'.le on a consul t::.ncy in :'. foundry 

in Egypt where the figure was apnroximately 1000 '.-:,:. per amployee er \iCPk; 

(160 tonnes for 160 employees) they were ma!:ine the sar.10 type of work <'.nd 

usine exactly the same make a.nd size mel tine er;ui"."ment <ts the fournlry in 

Sri Lanka returning the figure of 37 k~. but I wa£ called in hece.use they 

were unhappy about their scrap levels and producti vi t~r1 

The last commercicil. or.:,;:inisation in 1·1hi. .h I • tWl-'.P.d <·s <·.n P.mploy<:c 

(I was Chief r.let··llurgist and C'.Uality Manacer) wc:.s a mixed jobhin:~ and mass 

production foundry. Cci.stin{.'.' size wa.s from ?.bout lOC'l t'l'ri'.". to :1
1 

ton::;, we used 

250,000 cores per week, melted a minimum of 250 tons ?Jer c!ci.~r ancl r'i.f~sratched 

about 750 tons of iron castines per week. This wn2 uith a labour fr:-rce of 

just under °'oo, so the productivity wa~: nbout ?5•)0 l:,":• 

I :<now that you wi l 1 say thr-;t ~"Uch nrn.ductivi ty i£ not ·~os:·itle 

in '..his country becr"l.use there is not f:O :".luch ~~or~~ -:-v· i1 r-t.le. ".reed - h~t 

t!:i !l is the type of competition which you r'.luct '.!lert if your r::nr~:et s ?.re~ 

attacked by import competition • 

."-.ntl here I will ackno\·rledce that there is " ~:crint1::.: :1rc111lnm 

facing your industry, cind that problem is the "du;,1.ii,:c" of chf'P·;·, i· r.rtect 

finished products containinrr a lare:e proportion of c; st co•·i•io?Hrn1.G, :it rric:e:::; 

obviously below cost. Some of these products are po::.r, :·omc <:>.rL ;;oon ·;trn.li t~1 , 

but both are cauGine considera.bl~ da.maee to the loc<·l t'mr. llr".' irirl11:t1~,r. "'his 

sort of unfair competition Cctn only be dc~lt ·rith :-t r:overr11t>nt l1~vr~1, b~r 

"anti-dum·.jng" tariffs comiled with an i.'.111ort i:-::· . ..,ect·i or: :~c!·.e.~·~· 

But this sort of action t·ril I not brir.,"" do1rn :.'.:P. "rice ".If '.~ri 

Lr nka c~ :::tines or improve their .-u?.li ty · o m::-.'.~e thcr'1 co:·•-.1?t it i vr. : •i t!1 

"fair"competitionQ 

So we must ask "'.lhy is productivit~r :::;o 101!':'"• T :cc: thr~···· reP~;on:: 

i) obsolete methods, ii) high scrap, iii) overmnnr,in.c;, ~nc1 , irt :;er.~rrd, t:ie 

high ~crap a.nd overm~nnine are con~e,.uences of the obr-0let~ 'cethof::.~. 



Du.ring my three months here, I have said on so many occasions, "You are 

trying to make 1985 castings by 1935 methods.-" I never expected in this day 

and age to see castings still being moulded in the floor; about the only 

things usually made in this way now are moulding box parts and core irons. 

I have been given many reasons for the use of obsolete methods, of which, 

the commonest is cost. The usually quoted items are electricity, interest 

on loans for development equipment, and the cost of raw materials. 

Electricity Costs. 

I agree that the Contract Demand system does seem to be a 

considerable deterrent to the installation of electrically powered equipment. 

But even taking this into"account, the cost o-r electricity here, by world 

standards, is low; it just seems high in comparison with what you have been 

accustomed to paying, and industry .i:!, receiving special treatment. The 

various rates auplicable in Sri Lanka are given in Fig.5. So m<·.ny times I 

h~ve been told that industry needs to have a preferential tariff. It hasl 

Think what your electricity bills might be if you were on the hotels tP.riff. 

Inrlustry '":e:neral ~'otels 

.~.t Contract Rs/ntt Rs.100.00 ~s.1::5.00 ~s. 150.00 
440/?20 

-volts Unit cost Rs. 1·45 Rs. 1.60 Rs. 1.60 

At contract Rs/KV.~ Rs. 90.00 Ps.115.00 P.s. 140.00 
un 
or 33KV· Unit cost Rs. 1.25 ., ... ,., . I.SO Rs. 1.50 

Fig. 5. Electricity Tariffs. 

Interest Rates. 

I have also been given the premise that because of hieh interest 

rates on loans, and depreciation c:illowances on mr-cr.inery only over four years, 

that it is ::heaper to stay with a. labour intensive system of or-erc:i.tion than 

to buy machinery to replace the labour. It is cla.im~d th~t it i~ cheaper to 

take a labourer off the street, te::ch him to make one particular tY'1)e of 

mould and let him make anything from 20 to 40 moulds per d ;;, than to buy a 

pair of moulding machires, a sand mill, some good boxes and make a minimum of 

40 moulds per hour. I do not claim to be familiar with wage rates in Sri Lanka 

but I believe that Rs.1500/- per month is a.bout 11sual for a.n unskilled moulder. 

But when the scrap produced is taken into considerPtion, I do find such 

statements a little hard to believe, even if interest rates are 23 to :>fr'. 

I think the problem is, again, one of too much capacity and too littl~ work. 
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In one day, a pair of moulding machines cou1 ·• make what now takes two weeks 

by hand. So what is to be done with the re~ Jf the machine's operational time? 

If' they stand idle then they are not paying for themselves. \lso, if you only 

need to run the machines f'or one day per two weeks then c•hat do you do wi t!1 

the labour on the other eleven working days? 

I have worked in plants with jolt squeeze pin lift machines and jolt 

squeeze pattern draw machines producing 120 moulds per hour per pair of 

machines, using four men per machine. If one foundry here uas to operate a 

pair of' machines with some good boxes, an overhead sand system, mould conveyors 

{rollers will do) to take the moulds to the metal, a good melting unit and 

cood patterns, it could take over the small castings industry. 

There is one such foundry already in existence in Colombo. Unfortunately, 

it has been neglected and run down, it is grossly overstaffed for its 

·production, but if it was put right, and it can be, then the rest of the 

small casting industry could be put out of business. 

Raw Material Costs. 

I know that you have very little foundry raw material in 

Sri L~nka - no pig iron,no coal or coke, no ferro-alloys, no non-ferrous alloys, 

so the majority of your raw materials must be imported. But the price for 

pig iron en the open market is the same f'or Sri Lanka as it is for Korea, 

China, Germany or the U.K.; the difference is the shipping cost. Now to offset 

this, t'-9 import duty on almost all foundry raw materials is cnly 5~' (with 

one notable exception - linseed oil which for a x·eason I have not been 

able to establish is 6~} .The duty on raw castings is 60~~ of the c.i.f. 

Surely, despite the shipping costs on the raw material, an import duty on 

the competition of this level must make the balance in favour of Sri Lnnka. 

In fact, I have been through the Government Gazette of 

November,1984, which list•: all the rates of duty l .yable and the foundr:r 

industry can only be regarded as " protected". Ty-riical examples of rates of 

duty are given in Fig.6. 

I think that the major part of the exces~·ive cost of y-;,ur 

raw materials is false economy. By this I mean saving money by reducine the 

cost of production, but increasing the overall cost by reducir.e ~uality and 

making more scrap.It is a situation where you must spend to save money, and 

one which the non-technical side of management must be made to see. I have 

seen large grey iron castings being machined ~t one fifth of the accepted 

speed be·cause of the sand on the surface, and the internal hard s"!)ots caused 

so much cutting tool damage. It may have saved Rs.100/- on coal dust, but I 

wonder h·lW many hours ertra machining time it cost? 



F~lse Economies. 

I shall now detail some of the false economies, together with 

the ways they increase the cost of production, rather than save money. 

a) Coal dust in facing sand: Elsewhere this is usually at a level of 4~·~ to 8~~ 

and it is used to produce a b"ltter surface fini:oh; Nithout it (or, what is 

even more expensive,too little, say 2~j) the finish is rough and fettling and 

grinding costs are raised. 

b) Bentonite (or other clay) in facine sand: In almost every foundry I have 

visited the level of clay has been reduced to the bare minimum; I have had 

foundry engineers talking about ordering 5 bags of bentonite when what they 

needed was 5 tons. When the properties of moisture, 8Teen compression strength 

and permeability are not measured, then the sand is literally in the hands of 

the moulder~ He determines, by squeezing a handful, Hhether he thinks it will 

do. If the clay content is low, he obtains his mouldability by increasing 

the water content(see Fig.7). He might add some clay if there is any 

available, but usually just adds water. The result is blowholes. 

~lhen the sand dries, either by the mould being left standin~ 

open for three or four days, or by casting, the moisture bond disappears and 

the sand loses its strength. So, when the mould is cast, the erosion of the 

metal washes away the weak surfaces of the running system and the casting, 

pieces of the mould drop off, or break off, and enter the casting, and ~etal 

penetration into the mould surface is increased. 

I So with a low ola7 sand you cannot winl Y-ou ~i ther get 

blowlloles, or rough C£"9tings '1..-ith loose particles of ::;and in the ca.:.:itinff, 

and probably both. 

If you had a sand mill you could make the small quantity of 

clay work more for you and reduce the scrap. A heavy muller \·1ill give a better 

distribution of the clay around the sand grains, more strentrth and less need 

for watet" (see Fi~.8 ) • 5~~ Bentonite sand mulled for a.bout 5 minutes will eive 

roughly the same proparties ( but better permeability) aa a 7':' Bentonite sand 

mixed by hand and shovel. 

c) Lack of pig iron and steel scrap in cuvola. charge: ' 1hen cupola iron is 

melted, silicon and manganese a~e lost, phosphorus is virtually unchan~ed 

but sulphur increases. The increased sulphur increasea the demand for manganese 

according to the ratio (~~ x 1.7) + 0.3~:, = ~J·!n. Increased m?..nG'anese leads to 

increased blowholes caused by manganese sulphide. This slae is particul~rly 

difficult to separate. It extra maneanese is not adned then the iron is 

exceedingly brittle and he.rd. So when iron is remelted and remelted, more 

and more sulphur accumulates, the silicon drops and the rnan~anese drors; so 

~ore limestone is needed, more ferro-ailicon and ferro-r.ianG<UJ.ese are needed, 

materials like propriet.17 desulphurisi~g block...~ a.re adned and the rermlt is 
mot'P, ~!'l.d '.!101"~ '."' ~ ... ~..,, r "'1 ~" .~ "'·. .-. i - -
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0% Bentonite, phosphor copper, kaolin. 

5% Magnesite, limestone, coal, coke, fuel oils, refractory' bricks, 

pig iron, terro alloys, scrap iron and steel, copper master 

allo~, aluminium, lead, zinc, tin, ingot moulds, ladles, 

moulding boxes, moulding machines, mills, mixers, laDoratory 

equipment and testers, machine tools. 

45~& Tea machinery other than CTC and LTP. PVC tubes. 

50% PVC pipe fittings, AC motors, copper castings and forgings. 

60% Linseed oil, graphite, st<.el grinding balls, coffee mills, 

rice hullers and grinders, sewing machine stands, cast iron 

tubes and pipes, cookers, iron and steel castings in the raw 

state, centrif'ugal pumps under 7.5cm inlet or outlet (or Rs.1000/-), 

other pumps. 

75% Base metal bells, fan motors. 

100% Coconut scrapers, dolomite. 

Fig.6. Rates of Duty Payable. 
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The only way to reduce sulphur in the cupola is to dilute it with low sul?hur 

charged Qiaterial, that is, pig iron and/or steel scrap. 

Taking into account the phosphoru.s, silicon and m<.n5anese contents of 

the pig iron, its addition will reduce the phosphoru.s, reduce or eliminate 

the addition of ferro-silicon, ferro-manganese and the ~o-called desulphurising 

blocks, reduce the limestone, and incidentally the "kish" graphite in the 

pig iron will reduce the tendency for chilled edges and reduce the shrinkage. 

The overall effect of these factors is that scrap will also come down. 

d) Poor riuality patterns and core boxesa If a. pattern or core ~1ox is damaged 

by rammers then the damage marks appear on the mould or core and must be 

repaired on ever:y mould or core. Is not a few hours patternmakers ti~e better 

than all the mould or core patching time? 

If a pattern is nailed tog"ther Li th vertical nailine, the nailed 

joints pull apart, sand gets into the joint so that Nhen the p;>.ttern is drawn 

the mould is damaged. Then the moulder happily s~ends a long time repairing 

the mould because, after all, it is much less tiring to patch than to ram. 

_\l,l that time spent for the price of a few screws and some glue. 

Does not a pattern draw much more easily if it is g~ven a good coat 

of paint9 if the cracks in the wood are filled, if the corners are nicely 

rounded and filleted? I have not quite decided if the moulders do Hot care 

about mis-using the patterus because of the poor state to begin with, or 

whether the pat ternmakers do not care because of the damage that the moulders 

will inflict on the patterns. Whatever the ~ea.son, you cannot make ~ood castin~ 

econo,..•ically with poor pattern equipment. Time spent on mould repair is lost 

production time. 

I could go on with more and more similar observati~ns eg. lack 

of use of tea-pot ladles, lack of charge weighing facilities, la.ck of patterns 

for runner systems so moulders lllU8t hand cut them, lack of use of sieves for 

facing sand, not blowing out moulds before closing, ma.king copper allo7 

castings from unknown scrap, hand moulded pouring basins, mouldine in the 

floor instead ot boxes leading to blowholes,offsets, loose sand, swollen 

castings, bad dimensions, poor or no maintenance. 

What I am saying is that a lot of the problems of quality and 

productivity a.o;·e selt-induced. Cost cutting has become a mania without regard 

tn the consequences. 

The time has come in a lot of cases when e:lC!'>enditure must increase 

to reduce costs. I will also allow that all of what I have said earlier does 

not apply to every foundry, but all of it does ap?lY to some foundries, a.nd 

some of it applies to all foundries. 

As I said earlier, high levels of scrap and/or overm~nnine are 
I 

products of the methods used. Founch-ies ~ni~h ha.ve i~,roved thP.ir methods by 



using metal patterns, pinned and bushed boxes, plated patterns with attached 

runners, and good maintenance, a.re producing better ~uality castings at lower 

scrap than those who have not. 

d) Internal Controls 

I have seen very little evidence of internal controls, either quality 

or cost. In some cases I have seen evidence of cost recording, or production 

recording, but as I have indic&ted pr~viously, recording is not control. 

Records are only a tool and control involves using them to improve the existing 

situation; without adequate records and their use, ver-.J expensive waste can 

go eompletely un-noticed. 

For instance, how many of you record the amount of cupola cold metal 

that is poured away at the beginning of, and during, a melt? I have seen 

huntred.s of kge. dumped on the floor, and at Rs.1000/- per 100 kg. (your 

figures, not mine) this is very expensive dumping. If this amount was recorded 

and coated every heat, then very quickly it would become obvious that drastic 

action needs to be taken. If a little bit more care and attention in the 

aupola bed preparation was given, and another bag of coke added, saving 

Rs.3000/- tor 300 legs. ot cold metal, then surely it is worth it? 

Likewise, I have seen little evidence ot strict scrap control. I have 

seen foundries where the amount ot metal or castings scrapped is recorded, but 

nowhere have I seen 8ll7 systematic use of these records. In fact, on one 

occasion on being asked to advise on how to improve one particular casting 

where only one acceptable piece had been made out of six, an argument 

developed among the foundry staff and superVisors as to what was wrong with 

the five that were scrapped. If you do not know what is wrong, how can you 

put it right? I would state that every time you cast you need a scrap inspection 

sheet. I have included as Fig.9 the type of chart recommended by the British 

Cast Iron Research Association. A simiiar type (Fig.10) can be used for 

scrap from the machine shop.-These shoulL be pinned on a notice board one 

under another so that it immediately becom~9 obvious if certain types of 

scrap were common on one day, and if one type of scrap is persistently recurring 

every d.q. Because of the lack of good records, I have found it verJ difficult 

to obtain any accurate figures fer scrap and yield i.e. good c;.stings from 

the foundr:r as a percentage of the weight of charged material. I have been 

given figures, but they were so ridiculous tha.t they were unbeliev~ble. One 

person gave me a yield figure ot 90~~' but as he also told me he was using 

~ coal dust in his facing sand, then obviously he either did not know, or 

did not want to tell me. 
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The results from the scrap record sheets should be summarised on a 

graph in the foundry, situated where everyone can see it, together with 

comments about actio:-i taken, as shown in Fig. 11. 
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Unless a very tight control is exercised over such r~cords it is not 

possible to find out where waste is occurring. 

As anc.ther example of lack of internal control, supr:ose a heavy 

casting, about 1 tonne in weight, is moved from the foundry to the machine 

shop. This will involve hoisting it on to a truck of some kind in the foundry 

transporting it and unloading it in the machin1:< shop. This tak,~s time,la.bour 

and f'uel. At the machine shop, it is found to be unfettled and has to go 

back to the foundry. This will involve the casting being mGved three times 

instead of once, and this all costs money. I know it seems ridiculous that 

something like this could happen, but I have seen it for myself. 

In the foundry it is so easy to lose costs to other. departments, in 

the above case, costs were :-irobably accepted as tri>.nsportation. How much 

machine shop scrap is ever charged back to the foundry, extra fettline costs 

becauBe of 11fiash 11 and rough ca.stings, increased machine sLOP time because 

ot chill and hard spots etc. etc. It is essential to know wnere the wa.s~e 

arises before you can s1op it. 



e) 'l'raining 

Bu.t, of cou.."'Se, all of these processes will fai~ without adequate 

staff to operate them. If a foundry engineer is lacking in knowledge of the 

basic principles involved in foundrywork, such as how to operate a cupola, the 

effect of sand grain size, shape and distribution, principles of feeding etc., 

then he cannot be blamed for not knowing. Management can be blamed for employing 

him in that capacity, the training institutions he has attended can be blamed 

for not providing him with the necessary knowledge. The engineer can only be 

blamed if he makes no attempt to improve his knowledge. The engineer can also 

be blamed, of course, if he does have the knowledge, but is too idle to use it, 

or too status-conscious to leave his office. I have been pleased to see, 

however, a younger generatioD coming up who are keen to learn, are not afraid 

.of getting dirty, being innovative, and hard work does not bother them. I ask 

management to recognise, in the case of the youngsters, that everyone makes 

mistakes, and if they are wrong occasionally, b"..i.t only occasionally. then 

please allow them the cred~t for tryin~. 

But th.is is not e90ugh. Formal training is neP-ded and needed badly, 

and it is needed at all levels. At the beginning of this paper I said that 

quality control needs people who are technically capable of giving the 

necessary control instructions. I hope that the universities and other 

technical training institutions can find their way to increase the found~y 

content of their courses both in quantity and depth. Also, if they could run 

regular foundry short courses, which cover in some rlet;:iil certain aspects of 

foundry work such as running, gating and feeding, or cupola operation or the 

melting of non-ferrous alloys, it Hould be invalu~lile. After all, the foundry 

~s the basis of the engineering industry, and if the foundrJ industry 

collapses, then there may not be ~ ne0d for any en~:ineering graduates at all. 

ot course, it needs the co-operation of industry to run these short courses, 

because it you do not release your personnel to attend, then the courses will 

not happen and, naturally, your staff will re•in static in knowledge and 

performance. 

The Future 

There are not ~1any options open as to uha.t may hi.ppen to the industl"'J: 

only one thing is certain, and that is that it cannot rem~in as it is. It 

must either advance or regress a.~d, regrettable as it may be, I think that 

some closures are inevitable. As I have said repeatedly, there is far too 

much capacity for the business available. If one or~anisation can inprove 

i tl'l ri.un.li ty 



and productivity, and there are many who could do so, then it would take 

work away from other foundries. As there is already insufficient work for 

the jobbing foundries then life will become eo~a difficult. Some of the 

smaller foundries have apparently seen the writing on the wall and are 

already diversifying their foundry and finished products, and goine into 

activities other than castings. 

Also, unless action against the dumping of finished products is taken, 

and taken rapidly, then the industry is likely to suffer heavily. I+. was such 

"dumping" which closed down the whole of the cotton spinning and ueairing 

industry in Europe; and then, when the local industry was dead, prices went 

up rapidly. 

So far I hc .• e not mentioned your customers. You do not need me to tell 

you what they think of your products. 'rheir bigGest complaints are; 

a) castings failing in service too quickly and too often 

b) internal porosity 

c) lack of dimensional acct~acy 

d) bad surface finish 

<uid these are universally applied whatever the material of the casting. 

I have been quoted one case where a l.oca.l ca.stinc t<J.!:es 3 to !. d::..ys 

of r,rinding, drilling and filing to be fitted, a,-:·ainst the time for fitting an 

imported piece of 4} hours. Additionally, the local casting only lasts half 

as long as the imported one so needs changing twice as often. In such a 

situation, 60~~ duty is no deterrent. Unles~ the local products are improved, 

you can expect no sympathy from your customers. After all, you are in business 

to make money and so are they. If you are r.-1aldn6 them uncompetitive or 

increasing their losses, they will look for altern tive sources of supply 

and there are plenty of foun.lries throughout the \·1orld ready, Hilline and able 

to provide that supply. 

I will exclude from my remarks here the sma~ler foundries making 

castings for their own final products such as pumps, erinders, hullers etc. 

Their competition is from the finished product and as far as I can see, they 

a.re making a determined effort to meet the situticn. 

I am sorry that my forecast for the future is so full of doom and 

gloom and that I ha'le n:+. been particularly kind to you and your industry. 
' 



please appreciate that I am a foundryman, and proud of it. I think there is 

no greater professional pleasure to be gained than to see a beautiful casting 

and to say "I helped to make that." So the comments I have mad.tare not meant 

to be derogatory, but to give ;rou rrr:r impressions with the hope that they may 

be of assist:i.nce. 
Thank you for listening to me so patiently and thank you 

also tor the tremendous ca.operation I have received from everyone in the 

industry during my stay here. It has helped to make my task much easier 

a9d my visit so much pleasanter. 

D.Worth. 

UUIDO Fou.ndry Adviser. 

Colombo, S1i L~nka. 

22nd August,1985. 
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VISITS TO BROWN AND CO. LTD. (FOtnTDRY Am> ENGU!F:F.RING DIVISION) 

DATES: Wednesday,17th July,19P.5 

PRESENT: Mr. W.P.S.Wijesinghe 

Mr. Prasad Silva 

Mr. Illangaratne 

Mr. D.Worth 

and Saturday,27th July,1985. 

Chief Engineer. 

Works l•fanager 

Foundry Manager 

UHDO FoundrJ Adviser 

During the visits Mr. Worth was able to watch moulding and core making 

practices, cupola operation and machine shop work. His attention was drawn 

particularly to the number of rejects of large rubber rollers, the presence of 

slag in large numbers of castings, shrinkage defects in copuer alloy liners 

and the general presence of blowholes. 

All of these defects can, in the writer's opinion, be ~ut right by 

improved supervision and control, an application of basic foundry principles 

and, in some cases, a revision of the methods bein~ used. 

The general impression received was that c~ntings were being made in 

~·ays easiest for the moulders rather than for F.rot-m and Co. Ltd., for example, 

th~re is a lavish use of water on mould faces to achieve a good looking finish 

but it results in steam blowholes; there is a rec:i.diness to use uoor qu~lity 

patterns so that time is spent on mould patching rather than rc:i.mming, which is 

much harder work. It must not be inferred in any way that thi~ is deliberate 

policy on the part of the moulders - naturally any workmen will seek to find 

the easiest way to do a job - but they- need to be ma.de more aware of the 

consequences of their actions. In general, the foundry cre.~tes an impression 

of struggling to catch up with today, try-ing to make 1985 castinrrs by 1925 methods. 

One of the fundamentals of nuality control is that control is not 

established unless and until it covers all applic~ble factors, hence no attempt 

to control the ouality of any individual caGting, such as rubber rollers, will 

be 100'.!l successful until control of all onerations is obt:i.ined. For example, 

the fluidity of cast iron,its shrinkage,h~rdne~s,casting temperature,penetration 

int~ mould surfaces,separation of sl~g,etc. etc. all denend on the analysis of 

the iron. So, unless the analysis is consistent then a running and feedinG system 

which is satisfactory on one day will not be satiaf?.ctory on ~ome subse~uent 

day. Likewise, unless the moisture and clay content of the moulding snnd a.re 
controlled by means other than squeezing a handful and gue~swork~ then n~turally 

the appearance and quantity of blowholes will be spasmodic and irregular and 

surface finish will b~ poor. 



~, 

Only when control is established can the level of control be fixed, 

e.g. only when the Carbon in the iron from the cupola is ~Jntrolled to a range 

of ;t<J.l~~ can it be determined whether the Carbon should be 3.2~0.l'. or 

3.5! 0.1~. At prese~t, nobody has any knowledge of what the Carbon content of 

any cast is. 
It should be stressed here ·i;hat supervision is not control; supervision 

literally means "watching over" the work force, control means ensuring that they 

do the same thing every time and changes are only made under the direction of 

the controller. If a moulder is allowed to cut a running system to his own ideas 

of size and shape or position, then the running system will be different every 

tiae and must be regarded as out of control and consistent castings cannot be 

exPected. 
Some of the factors which need attention are attached on separate 

sheets, together with notes on cupola operation which cover both practice and the 

relevant theoretioal:principles. 



CUPOLA EQUIPMENT 

Tuyere covers do not fit. Covers should be fitted with blue 

glass so that melting and slag conditions in the furnace can be observed. Cover 

bolts are damaged so that covers cannot be adequately ti,crhtened. 'here is 

only one set of covers which is moved from cupola to cupola. 

Massive air leakE at tuyeres and windbelt giving uneven air 

distribution up cupola stack. Air wasted is power wasted by incre~siag loauihg 

on fan. One f'an bearing sounds rougti.; the other is new; it is preferable to change 

bearings in ~airs. 

CUPOLA CHARGE 

Scrap: sections are too large for cupola diameter, and will 

cause "bridging". lSee page .32 or notes - Size of Charge Material). Sectiono 

·are universally too thick. Better results will be obtained if some lighter 

scrap mixed in. Good clean scrap used. Too m~ny charges Placed too close 

together on charging platform making separation into individual charges difficult 

and giving uneven charge weights. (See page 31 - Effect of ChRrge weight.) 

.£2!:!1 is used for fluxing instead of limestone. Quality is very 

soft and of very small size. Pieces are blown up out of stack in~tead of forming 

slag. ':!ould be more economical to use a greater weie:ht of a better ouality and 

so reduce "the excessive quantity of BHIX blocks being used. B1iIX will 

desulphurise the metal slightly but its basic action is on slag fluidity and 

even the makers only recommend lkg. per lOOOkg. of metal charged. Reaction can 

be reversed ie.fluidity decreased if too much BRIX is use4. 

~ is ot good condition but bed preparation is bad. All wood 

ash should be raked out at the ~reast plate and blown out through tap-hole and 

the bed thoroughly consolidated before the breast door is closed. The cupola bed 

should ~hen be made up to a specific height (usually about l metre) above the 

tuyeres and the height measuren.(See page 2i - Coke Bed Height.) 

It is not adr.~uate to charge in a fixed ~uantity, say three sacks, as the actual 

amount reriuired is never the same from day to day: it depends on how long the 

bed has been lit, the rate of combustion of the coke, and this can even be affectud 

by The strength and direction ot the wind (1) and the t1ay in which the coke 

pieces of different sizes will pack together. (3ee page ?3 - Determination ot 

Cupola bed height •• lthough thes' notes seem formidabla, the procedure is simple 

and most cupola operators can tell visually when metal temnerature is increasing 

or decreasing.) The subse~uent operating conditions to main~t~in the bed height 

can then be determined. (Se~ pages 24 and 25.) 



limestone~ be added to the coke bed interspersed with the coke to flux 

the ash of the coke burnt in the bed. 

The bed can be measured with either a "dipstick" steel rod or, more easily, 

with a chain marked in some way so that when the end of the chain,when lowered 

through the changing door, just touches the charge, the mark is at the 

charging door sill. 

CUPOLA OPERATION 

The clay bots in the taphole would be easier to remove if dipped 

in coal dust or graphite before use. A bi~ger cupola operator's platform is needed 

so that rperators can clean the tuyeres without standing on steel drums. The 

cupola should be kept full up to the charging door at all times with constant 

poking to prevent l:ridging. The slag condition indicates over-blowing for the 

_coke bed height but it is difficult to assess with the shortage of limestone 

in the charge. A slightly larger slag hole would make slag tanping easier and 

give a better opportunity for watching its condition. 

Immediate attention must be given to bed preparation. At an 

estimated cost of say Rs.10,000/- per ton of metal at the cupola spout (an 

average of figures nuoted around Sri Lankan foundries and including labour, 

fettling etc.) then every lOOkg. poured away cold at the beginning of the heat is 

Rs.1000/-· It is estimated that on Saturda.y,27th July, 400 k~. was poured away. 

That Rs.4000/- will easily pay for a lot of cupola opera.ting improvements - and 

presumably this happens every melt. 

It would be an improvement if some pig moulds were cast in the 

foundry and the cold metal run into these instead of on to the sand floor. \./hen 

this metal is remelted all this intermixed sand needs to be fluxed - a further 

increase in cost. The moulds would also be useful for small ~uantities in the 

bottom of the ladle which are too cold to use. 

-~ 
/ 

double sided mould 

lirhtly coated with 

blacking so that metal 

drops out when mould 

turned over. Usually 

5 or 6 moulds in a row. 

for sunport on simple stand 



Melting of 100~ scrap iron charges is not to be recommended. Each time 

the iron goes through the cupola the Sulphur content inc:-eases from the Sulphur 

in the coke even if using BRIX blocks. The only method of reducing the Su)phur 

content is by dilution with lov S charge material ie. pig iron and/or steel scrap 

which are both about .03"5· If bought iron scrap has bePn cast in Sri Lanka 

then it is probably higher in Sulphur than scranped imported castings. The Sulplnu

in the iron can be combined with Manganese to reduce its deleterious effects 

but the increase in managanese sulphide poses other problems with slag,ni.ng and 

blowtioles. Minimum Man9c&A(.Se. should be (~uS x 1.7) • O.]~::. The auestion of using 

pig iron rai~es financial considerations on which the author cannot comment as 

he is uaavare of existing costs. 

ASSESSMENT OF METAL QUALITY 

This can be done quite easily in an empirical way by wedge testingc 

Chill tes~ing is not recommended as this is suit~ble only for iron being cast 

into t~in sections. The wedge test does not replace analysis but it will give 

an indication o~ the level of control and the 3Uitability of the iron for the 

casting. It must be borne in mind that the wedge must be big enough to be 

representative of the sections being cast and show a "chill value". A. completely 

grey or white wedge gives no information except "too soft" or "too h<>.rd". 

Details are given in the Foseco Handbook in the '.'1orks M:-,nager' s office and a 

summary sheet is attached to this rep9rt. 

Rl!:C 0£'1:.tEN DAT! ONS. .£!!E21.A• 

1. Control the bed preparation 

2. Close all tuyere and vindbelt leaks. 

3. Put blue glass into tuyere covers. 

4. Use better limestone and eliminate BRIX. 

5. Control metal charge size. 

C.. Improve charge separation. 

7. Enlarge operations platform. 

8. Enlarge slag hole. 

9. Make pig moulds. 

10. Institute wedge testing. 



MOULDING, COrtEMAK!NG AND PATTERNS. 
In general moulding standards appear to be poor 

but this may be a misleading impression caused by the condition of the patterns 

and the methods adopted. Moulding in the floor is almost extinct in developed 

countries except for the roughest of work and items like core irons. Boxes are 

used wherever possible to ensure accurate location and casting dimensions. 

If floor moulding must be used then top box loc~tion by bits of steel bar against 

the box lugs ia bad. Pins through the holes into the floor must be used. Box 

"slog" of up to 6mm was observed. Pins with "constant direction rotation" can 

reduce this to less than lmm. Better still, use boxes for both top and bottom. 

Boxes can be made by the universal section method, either by casting or fabrication, 

Bnd bolted together for different sizes. The majority of work being made in 

the floor can be made on the jolt rollover machine which is standint· idle,giving 

a better finish,greater accuracy, less labour and greater output. 

Moulds are not blown out before closing so 

consequently any dirt, paper, nails, sand and other rubbish which has fallen 

into the bottom, stays there and appears in the casting. 

There was no evidence of any facin~ sand 

preparation or any evidence of coal dust to improve surface finish. For the 

heavy sections being cast, at least 6% coal dust in the facing sand is usually 

considered the minimum. It is generally neces~ary to light the coal gas being 

driven out at the vents but it does not seem necessary at Bro,·m'sl The moulding 

sand is weak and bonded only by water. At no time was there any evidence of 

screening of the sand for mould facing. Excessive moisture is being used to 

sleek the moulds. Where blacking is being used, it is used too lavishly (excess 

moisture again!) and is not ade~uately finished. Large, easily removable lumps 

are conspicuous on the mould su~faces. Only hand polishing is used and this 

cannot reach the bottom ot cooling fins on certain castings. 

Patterns are in vet"-J bad condition. Almost 

every pattern inspected had undercuts and most of these derive from the original 

pattern .... ~ing; paint on the patterns was badly worn or non-existent; patterns 

had cracks into which sand could penetrate; all of these lead to broken mould 

faces on drawing the pattern and excessive patching time !'ep::iiring the mould. 

Excessive rapping is used to loosen patterns because of their poor condition 

so dimensional accuracy is lost. 

Core rlacing is poor - in one mould two 

adjoining cores had a gap between them of about 5-6mm instead of being face to 

face. 

Core boxes are also in a very bad condition 

with core faces damaged by impact from coremakers rammers. They are coated with 

old dicky sand so that cores will not strip. r:ost joints are undercut. Paintwork 

is in a bad condition. Probably the worst fer-ture observed was Alwniniu.'11 core 
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box inserts or loose pieces which still had a rough sand cast finish - the only 

~ettling ~hey had had was a rub over with a piece of emery cloth. 

One must 11uery whether the moulders do not 

care how they mis-use the patterns because of their condition to start with, or 

whether the pattern makers are careless because they know the ~ough treatment 

the patterns will get from the moulders. 

I~ wome cases moulders were cutting running 

systems by eye with a trowel, with runner bars in the bottom and ingates off 

the top of the runner. Runner bars must be in the top box and the inga.tes in 

the bottom. 

Runners and ingates should be moulded round patterns and using f3cing sand. All 

metal entering a mould goes through the running system go the sand used for it 

must be the best possible and not th.; backing sand as h:-i.npens when a moulder 

cute away the mould face. The ~oor backing sand erodes very easily because of 

its poor strength under the metal flow, even if coated with blacking. 

fundar.ental gating principles are not 

observed,ie. the cross sectional area of the downgate must be greater (by about 

10%) than the area of the runner bar which, likewise, must be greater again by 

about 10~~ than the total cross sectional area of the ingates at the narrov· ~t 

section. This ensures that the system will fill, produce lamihar noor to reduce 
1" 

erosion, and act as a slag tap. To prevent a jet of iron under pres3ure spurting 
" into the mould,ingates can be tapered outwards (see sketch). The neck will assist 

in knocking off the ingate, reduce the chances of 11breciki:'lf'.' in" and reduce 

:fettling costs. 



RF.COMMENDATIONS 

1. Stop moulding in the floor. 

2. Provide a good milled facing sand. 

3. Use about 6% coal dust on facings. 

4. Stop cutting runners. 

5. Start an immediate pattern and core box overhau::.. 

6. Follow basic gating principles. 

7. Blow out every mould before closing. 

8. Provide a good mixer for core sand. 

9. Increase the clay- content considerably of all the moulding sands 

to reduce the amount of moisture being used to bond the sand. 

10. Sieve the facing sand on to the patterns. 

METAL POURING 

A well made tea pot spout ladle was seen in a corner of the foundry 

but a str1'.ight ladle was being used for casting. All the ladles should be of 

tee pot term. 

Ladles should be well pre-heated before use ~nd not warmed up with 

metal at Rs.1000/- Pfl" lOOkg. Even an oil fired burne~ would be cheaper than thisl 

GENI•:RAL 

Strong, determined action is needed to put this foundry on a profitable 

course, but it can be done. None of the suggestions made need cost a lot of 

money, apart from a sand mill and a sand mixer. Extra time on pattern making 

would probably pay for itself in productivity by reducine mould repair time. 

Coal dust should reduce fettling costs etc. A laboratory for metal analysis 

and sand control would probably pay big dividends in thP. future, provided it 

was used as a control tool and not just to record what has hapnened ie. completing 

the analysis two days after the metal is ca~t. 
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C.E.B. TARIFF - EFFECTIVE FROM 1985.03.01 

Suppl) al 400/lJOV. 
Contrart Den.and lh-s &ham SOL\"A 

Uni I Charge (Rs .. IU nit 1 

FixtdCbarge (up10 10 l.VA. (R~.) 

fixed Charge (abo\'e IO KVA. (Rs.) 

Suppl) at 400 230\. <:oarract 
Demand 50 KVA and ahov~ 

Demand Charge (R~.lkVA.) 

l'nit Charge (R~. 1 llnit l 

h>.ed Charge (R~.l 

ll ·1 ~uppl) at I II.. V, 
J~ kV and B? Ii\' 

Demand Charge (R!o k \ .\.) 

ll nit Charge ( R~. l' nill 

,:i>-ed Charge (R~d 

Cienaal 
)'wpose 

1.70 
+ 

20.00 
OR 

100.00 

125.00 

1.60 

200.00 

I 15.U<I 
+ 
1.50 

:!00.00 

.lflUUStrl01 

L5S 

+ 
20.00 
OR 

100.00 

100.00 

1.45 

21l0.h0 

90.00 
t-
1.25 

t 

200.00 

Hot I'/ 

1.70 
+ 

20.00 
OR 

100.00 

150.CXI 
T 

I.NI 

200.00 

140.00 

l .50 

t 
200.00. 

Industrial 
(Time of Day) 

50.(KI 
T 

1.35 tOff 
Peak) + 

1.90 (Peak 
6 pm. to 9 pm.) 

t 
200.00 

45.UO 
r 

1.20 (Off 
Peak) i 
1.75 (Peak 

b pm. to 9 pm. l 
i 

200.00 

Ho1els 
(Time of /lay) 

~0.00 

+ 
1.35 (Off 
Peak) i 

1.90 (Peak 
6 pm. lo q pm.) 

200.00 

45.110 
t 

1.20 tOlf 
Peak) t· 
1.75 (Peak 

o pm. lo 9 pm.I 
+ 

200.00 

VOTE: The ruel Adjustment Charge I\ applicable to all General Purpose. lnduqrial and Hotel 
consumer~. 

for a I} month~ pea iod from 191:15-03-0t. the fuel AdJL1>lment Charge i~ zero pcn:ent. 

I ·i 
'~ 

J 
) 



Project S.Cretlirlet: 
511 L\lllA STAllDAIDS lllSTITUTIOll 
618 '2/1 GALLE ROAD 
COLOMIO 3 

~ • .,,r·-·: ,.:r:T T ...... . .... , ..... . 
PROJECT ON DEVELOPMENT 

OF STANDARDIZATION A 
QUALITY CONTROL 

SRI LANKA. 

m: sao~62 

IJNITED NATIONS 
Cd~d ~J~d 

Professor C.L.K. Tennakoon, 

Dtan of ErY;Jineerin9, 

University of Moratuwa, 

COLOMBO. 

Dear Professor Tennakoon, 

m 
1st At.gust, 1985. 

Thank you very much for giving up so much of your valuable time on 

Tuesday 30th July to dl scuss f :ll.lfldry problP.ms with me. 

We discussed the posslbili ty ot' your running short courses on foundry 

Technology of mJy be one or two weeks duratio_n .md you asked me for st.ggestions · 

of topic~ whic~ may be usefully included. I have attached on separate sheets 

sane of my ideas for your consideration. I have also attached a set of notes 

which I have drawn up cupola operation and sane s..ind top.Le~ 1nd these may 

give you some id~a of the levels of cover.Jge which I think is necessary to 

help the foundry industry c 

I have .dso attached a list of orgctnis..:itio~ which may be interested in 

sending sane of their staff members <lS course participants. 

I 10 hope you can do sanething on these lines and I ._m sure that it will 

be lnyaluable to the foundry industry. Also when you review your full - dme 

courses I'm sure that the Sri Lanka foundry in_dustry would be grateful for 

an increase in_ b~th depth and content of the foimdry· coveraqe of your courses. 

After all if the foundry industry in_ this collltry were to collapse then the 

e~ineering industry L1_ gener<1l would als1,; !;-..rfer terribly and possibly jobs 

f'ur e1t,1ineering graduates would bccOOle even scarcer! 

I look forwdrd to the possibiH ty of seeing you dCJiJin before I leave 

Sr l Lanka in_ September. 

Your!. sincerely, 

t:Zv~,. ~ / ,;~ 
Llt!rek Worth.-
UNlOO Foundry Adviser. 

c.c. Or. H.R. de 5ilva. 

- /Wr. 



A) MOULD It(; SANIJ : 

l) Propertie~ of Sands for foundry use: Purity; grdin siz~, shape and 

dis_trib_utio~; "latural and synthetic_ sands; clay contents; 

alkali content. 
2) Effect of these properties on characteristic_s of moulding and core sands: 

green strength, dry strength, permedbili ty, shatter strength, 

moisture demand. 
3) Use of coal dust, gra~it~, blackings etc. for improvement of casting 

surf ace finish. 
4) Sands mixtures and propertie_s for grey ir_on, steel, copper and Ali.111ini1.JT1 

alloy castings. 
5) Causes and preventio~ of defects due to moulding sands. Sand inclusions, 

poor fin~s~, blow holes, scabbing etc. 

B) t-ELT It-£ <»=" Cl.POLA CAST IRON -

l) Basic_s of cupola construction. 
2) Cupola operatlo~: critical importaflce of coke bed height; critical sizes 

of charge pie~es, metal, coke and lim~stone; inter-relatio~shlp between 

air_ in_put, coke ct'1arge and metal charge weight and the use of these for 

01i.. at:i~al control. Cupola net diagrams. 
3) Melting losses and gains and their control; C.1rbon, Sulphur, Silicun, 

Manganese and Phosphorus. 
4) Control testing: wedge tests, chill tests, relation to casting section 

thickness, fluid~ty spirals. 
5) Causes and preventhn of defects due to poor quality metal, slag, 

blowholes, chll~,shrin~age, misrl.lls etc. 

C) PRCJ>ERTIES Cf GREY CAST IRON 

1) Effect of Carbon and Silicon contents on propertie~, tensile strength, 

hardness, fluidity, shrinkage. 
2) Effect of cooling rate and section thickness 011 propertie_s. 

3) Effect of impurit~es such as Chraniun on chil~ing, Alunin~lJTI on pin hole 

formdtio~, Sulphur on brittleness, Phosphorus on ~ressure tightness. 

D) HutUHl-C AUD FEEDil-C Cf CASTUCS 
I 

l) Uquid_ shrinkage; Uquid to Solla shrinkage, i t_s yariation fran alloy to 

alloy, values of volune shrinkage for cCJ1111on alloys, Need for feeding to 

replace shrinkage. 
2) Solid. shrinkage, pattern makers contrdction, different vdlues for 

coovnon alloys. 



3) Calculation of size of feeder heads needed to replace shrinkage. Placing 

of feeuer heads to control directional solidification. Placing of ingates 

to assist control of directional solidification. . . 

4) Intec Jt:lation ship of siz~s of different parts of running systei.1 to ~ranote 

streamlin~ flow to reduce erosion. Use of rrnning s~tem as a slag trap. 

Reasons for different systems for irons, steels, copper alloys, lignt alloys. 

5) Design and function of pouring basins. Use of core sand and facing sand for 

basins. Use of top quality sand for running systems. Neces~ity for use of 

patterns for running systems to control Uniformity. 

6) Causes and prevention of defects due to bad running systems, bad placing 

of feeders etc. 

E) t-ELT:rt(; CF NON-FERROUS ALLOYS - types of furnace; crucible, reverberatory, 

rotary. Necessity for oxidation/reduction techniques. Degassing. Special 

techniq~ for sone non-ferrous alloys. 

Defects specific_ to certain non-ferrous alloys. 

F) i). I-EL TING CF STEEL - arc .furnaces. Single and double slag processes. 

Effects on moulds of higher casting temperatures. Defects specific_ to steel 

castings. 

ii). Structure of steel castings. Feeding and shrinkage problems. 

Need for annealing of castings. 



COt-f>ANIES POSSIBLY INTERESTED IN FO~OOV TECHNOLOCV SHOOT COLRS£S. 

1) Steel Corporati~. 

2) State Hardwdre Corporation. 

3) Colombo Canmercial Co. Ltd. 

4) Cement Corporation. 

5) Samuel Sons & Co. Ltd. 

6) Brown and Canpany Ltd. 

7) Walkers. 

8) Jinadasa Industries Matara. 

9) Jinasena Industries. Ja - Ela. 

10) Industrial Develojll1ent Board. Foundry, Ratmalana. 

11) Sri Lanka Standards Institution. . . 

12) USHA Sewing machines. Ratmalana. 

13) Sri _Lanka Dockyard Foundry. 

14) Goverrment Rail~ay Foundry. 

15) Foreman Train~ng Instlt_ute. Narahenpi.t.i. 

There are various other foundries out of Coluubo, at Galle anll Kandy 

which I don't have details of. 



~. 

SHORT FOlilITRY TRAINING COURSE FOR STAFF OF 

SRI LANKA STANDJ\llOO INSTITUTE. 

COURSE DURATION : 4 Weeks. 

DAY AND TIME: MClldays and Tuesdays 2 p.m. to 4 p.m. 

coMMENCmG: 2200 Ju}¥ I985. 

rr __ .... 

I). Basic parts of a mould - te.rminoiogy e.g. box,core, core print, 

downgate, feeder, fogate, runner bar, pouring basm, joint line, 

faf:ing sand, b&.cldng sand etc. Machine moulding, Defects due to 

'.llOul.ds, cares and moulding met.hcxi. 

2). Types of moulds and cares; green send, ~' sanJ, loam sand, core 

.sand, C02 sand, air setting sands, Properties of clays, ~yr.thetic 

and natural s...<uids. 

3). Properties .Jf sands that need to be tested and reascns for testing. 

Grain size, shape and distrihuticn, Alkali ccntent, clay content, 

green strength, dry strength, termeability, moisture ccntent, 

shai~tar st~th. 

Use of coal dust, grathite, blacking c.nd other mould coatings for 

surface finish improvement. 

Defects due to bad sanJ, moulds and cores. 

4). Melting cf C83t Iran, Cupola malting, charge make-up, weighing, 

bed height. Changes in nelting, Carbm and Su.ltnUI' pick-up, 

.Gillccn and Manganesf' losses. Fwctic.:n of dag. Charge llltl.ke-up 

and calculatim. 

Defects due to met8.l. quality, analysis, temperature and clewtline:.s. 

5). Melting of Cast Irai •· Inducticn furnaces - basic prir.ciple of 

Oplraticn. Linings for f\:n:.aces. Advantages and di2o.dvantages 

over cupola melting. 

6). Structure of Crey Cast Ircn - Effect of cooling rate en atructure 
and properties - relaticn of cocling rate to section t."lickne~s or 
caatings. Simple foundry tezts, we.c.tge tests, chills, fluidity spirals •. 



7). ~~ting of nm-ferrous alloys - types of fUL-nace; crucible, 

reverteratary, rotary, Necessity for oxidaticn/reductim 

techniques. Degassing. Speciil tech.rt:LJ.U6S for som non-ferrous 

alloys. 

Defects specific to certain ncn-ferrous alloys. 

8). Malting of steel - are and inductioo furnaces. Single and double 

slag processes. Effects en moulds of tigher c-.asting temperatures. 

Defocts sp&cific tl' steel castings. 

9). Structure of steel castings. Feeding .::.rid shrinkage problerus. 

Need for annealing of castings. 
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"T --· 
l. SCUP£ This stJ11d.ird covers the requict.'fllt.!nts fur qrt:y irun c.i~tinqs where 

U1c cdrbun cunpunent pt"esent tJS gr.1j.i1ite is_ mJi11ly in the l..11nell.1r forn1. 

2. GRADE:S There shall be se\len gr.ides of grey iron c.isLillq:. n.11ncly 
Grades 10,lS, 20, 2S, JO, .J5 Jnd 40. 

The grade nl.Jllbers Me based on minlml.Jll tensile s trenlJ th in kqf /n•/ of JO mm 
di.Mneter CdSt test bdre 

3. MATERIAL The castings shcJU be Cdst frun met.al melted or refined i11 Jny 
suitable metallurgical pl.ant. 

4. CHEMICAL COtf>OSITION (4.l) The cunposition of the iron JS c..ist shall be left 
to the discretion of the lllclnufacturer, but minimun .md/or m<!XimlJR limits for 
Phos?\Ol"us· c1nd/0r SulP\ur may be specified by .igrecment between the purchJscr 
<ind the m.mufacturer. · 

(4.2) In the case of special casti11gs, the det..tiled cht~micJl cunpositiun sh.all 
be .JS agreed to between the purch.ascr Jnd the lflJ11u1'.1clurcr. 

5. WffiKMANSHIP ANO FINISH (S.l) The shape, dimensions Jnd m.1ss of iron c.istinqs 
shJll conform to drawings or pcltterns, <111d the pt-rmissilllc tult:r.111cc !>liJll 
be determined between the purch.iscr Jf\d m.inufJcturc1·. 

~.2) The CJstin9s shall be sound, cle.:m ..iml frcl! frun lli·;torti.n1 .111<.J i11juri0t1~. 

deft!cts. They shdll be well dressed or fettled .ml.I 5h.1ll I.Jc free frun chi 11 
.and other indicdtions of free Cdrbides except .!S specif ic:d by the purch.ascr. 
They sh.ill be machin~ble by the normJl metholls for the qr.tde of iron Spt!Cified. 

~.3) No welding or rep.ilrs shdll l.Je car2!'.led out without the prior permission of 
the purchaser- WeldlrllJ referred to here includes h•arninq or fusion wt·Ldinq i11 
o.lccord.ince with the cumion foundry pr.ictice. lhc method of weld rcµuil' Jlld 
subsequent stress relie\ling shJll be dS Jljrccd lo uclwc<.:n the 1-..11·chJ:;cr .. mu 
U1e mJllufacturer. 

6. PROVISLON Cf" TEST BAAS (6.1) The test b.ars sh,111 tu.: ~Jsl sl·11..1rJtely. They 
ShJlI be poured Jt the ScllJIC time dnd frun the s.ime l.iJle of n1t'L.il ,}S lhe 
cJstings they represent. A sufficient number of test l.J.Irs tu meet the 
rt..-quircmen ts 1.11der Clau:.es 9 Jnd 11 sh.:ill be pco\I i lk:d. 

6.2) When c.istlngs are moulded in lOdlll or dry s.ind, the Lest 1.J.1rs representing 
the castings shall be cast in dry s..ind. Whcr1 c.istilllJS .ire moulded in qrccn 
sJnd, the test b.irs representing CdStings sh.ill be cJst in qrcc11 sJnll or in 
dry sand. If the castings are produced in any other mould mJtcri;il, lhe 
""1teriJl to be used for the mould for the test b.!rS sh.!11 bL' '15 .agrccu to 
lie tween the:: IJUCCholser .ind the m.muf..icturcr. 

[XTl<J\CT rHOM ~II LJ·ll\J\ 

5T/\NONm CL l 7M : Ln? 

cm:v IRON CAST u~s 
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ror GI .... &O ... 15 s-ile, U-r• 111111 ......_ .. caec.e are opU-1. 
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A.3 DIMENSIONS OP CAST TEST BAR 

A.3.1 The test bar shall be cast as a cylindrical bar. 
'11le diameter of the test bar shall be governed by the 
thickness of the castings as given in Table 3. 

TAB.LI 3 - Di•enaions of cast test b&r• 

ThickD••• of ca•ting• D1aaeter of teat bar - mm 

over 4 upto 8 13 
over 8 upto 15 20 
over 15 upto 30 30 
over 30 45 

·~ Casting tolerance on diameter of test bar shall be mm. -0 

Number of tests 

Mas• of individual 
castings 

Upto 12.5 kg 

over 12.5 kg and ~pto 50 kg 

Over 50 kg and upto 500 kg 

Over 500 kg and upto 1 tonne I 
over 1 tonne 

Test requirements 

One test for each SOu kg 
of castings or part 
thereof. 

One test fer every 1 
tonne of castings or 
part thereof. 

One test f;-:;r e·1ery 2 
tcnnes of castings or 
part <:herec:. 

Or.e test f:ir f:.".:ery .; 
tonnes of castings vr 
part thereof. 

One test for e':ery 4 
tonnes of castings or 
part therecf, or one test 
for e~ery c~sting weigh
ing 4 tonnes or m..;re. 



STANDARD TEST BAR FOR 
ALUMINIUM ALLOYS SAND C.'5T 

TowGIUI 
CkO ....... ~ 0 01 
o-•-~002 

.... ... 1»1•...,.. 
1 •• '"."'"' ~r ... ~ "'"''"" .... s.,.. 
lit ... s•n,..,. 
J6• --

1 ....... n Jam .. ., ... 47 •l "'"' :u::: 0 JS'""" 4)·•··--
·i··· Jt ........ 
I ... ll·t• •• 

Tensile Test Piece 

... " .• I·• O•-. 
l1n. 

u "°"'"' UOOm• 
17 .. m"' 
IJM1n1" •.. , ..... 

Section 
A-A 

The ends to be shaped 10 fit the axial loading shackle• of the 
testing machine. 

----'La __ __,,.. 

L, 
------i 

Crot1-sec:1ionat Diameter Gauge length Minimum Minimum 
•ea A, D L, parallel radius •t 

length P shoulder A 
mm' mm mm mm mm 

150 13.82 118 76 26 

• 
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