G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

RESTRICTED 9 September 1985
English.

DEVELOPMENT OF STANDARDISATICN
AND QUALITY CONTROL.

DP /SRL /82/00C3

, SRI LANKA

Technical Report: Foundry Technology | ?

Prepared for the Government of Sri Lanka
Ly the United Nations Industrial Development Organisation,
ac .ing as executing acency for thc United Nations Development Programme

//' A
Based on the work of D.Worth, Adviser in

Foundry Technology .

United Nations Industrial Development Organisation
Vienna

Lo

This report has not been cleared with the United MNations Industrial
Development Organization which does not, therefore, necessarily share the

views presented.




- -
—1

T

wJ

)

3

P e Te e S S Ko hdas bin shelan K d
) N s X

- e e - r o empreie—es
R e R S REs e inloy T ot T AR A
YT 30T Y I
.

Bad

il 1y A ner
Oamrmanss S o mnany

s TEmTem N M TASTT R TTOTIMY

o
- -oIor
Twadadin -~ Tap

PR R N Tt ”"‘"'“"_"\TS""TO"

T-emge nf 34endards

s .
“tendapda Sap TTetindn af Tagt Ior etals
“brndapde To K Relols :

. . . s
~ri=ment for Tegtine Cact “aterialg
At T AT
A 1_,JI ]
Adyer Triyyatper
adpor Tn Lol
Ipi T=n'ta 3tondards
STACTTTTTYITTIONS
Tndugtrr
5, Thandapda Instituiion
Joh Tercerintion
. v =
tAviser's 'aril Tlan
3 . h] ) ~ - - - -
Samap+t A= Tigeusg-~inm = 0alz-ho Comrereiszl Commen

TAnadrsr Toduntoer

AnArt
TVepm = T A "
Terilf ard

[, +
e et




-

[V RS R S

=)

]




-1 -

T TRCINCTICN

ne

. (eneral

In mece~aition of the importance of standardisation and uality
~s.irarce ac necescary adjuncis to the economic develorment of the country,
e Surect of Carlon Standards was established by Act of Parliament, 70438
of 196!, Tus .ut was later revealed and renlaced by the S3ri Lanka
dzrds Tnmettuticn lct, To.5 of 1284,

"y 1792 +he dorerament of Sri Lanka concluded 2n agreement with the
U-.i%¢d Tati-ng Develnnment Sracremme t0 execute 2 larse scele Project,
nR /71 /72 0N - Tevelonment of Jtarndardisaiion ond ~ualitr Control,
desi vcd 49 ard the S.L.3.I. in the imnlementation of the ct by er~onding
its -u-litr assurarce nd standardisation activities for 9nth local and
inmersad goofs. The execution of the Project was to be as~isted by the
Tni -4 “atisns “ndustrial Develooment Orzanisation, and it commenced in
Iovrwhgr,199f..:s a consenuence of the increase in the auentity of
im~or=2d zoods and a2 larze increase in the volume of the work of the
34L.S.I. the Project Document was reviced in 1984 +o;

(i ZIncornorat. two new activities, namely Laboratory Acernaditation
and Immort Insnection;

(i1} Strengthen certain 2ctivities covered by the »Hrecant
x~ort Incraection, Signinz of Twinring Aszre ments vith Torzim

Jtand~rds Croanisations, 2ad the setting un of = Consultancy Tnit

3. Objectives, Activities and Qut-uts

™e immedisze objnctives of the Project 2re %o

" “Tnrrade the camability of SelieSele tos

(i) ~resere 2rd implenent national stand-rds;s

(ii) inzrect ard certifr the auality of the ~roduc+tz for laerl consudticon
and er¥mohe

(iiiesteblisn a sichermz of laboratory accreditationg

(iv) ecarrr out consulizncy services at factory level in order to nromote
~u2litr cantrol and eonmnany atandardisation »rocadures;

(v) =rovide “aciliti=z for the *‘estin-~ and calibration n? nrecisiom

4 Fnatpymer -t Pl
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Project Tutouts

The snecific out-uts 2re stated =2s:
(i} Increased canabilities (of the Se.L+3S.I.) in the orenaration and
implenentation of national standards;

(ii) Yew "mality Control and testing lahoratories {2t the S.L.S5.I.):

(iii)3cheme for accreditation of laboratories;
(iv) Consult»ncy Unit of "ualitr Control and Company Standardisation;

;

(v) Twinning irreements.

‘g

roject Activities

T™he above objectives and outouts are to ve achieved by the folloving

sctivities:

~~
=]
S

International training of S.L.S.I. staff in the prenaration and

implementation of scientific and engineering standards;

(i3) Tstablishing a laborstory complex;

(iii) >etting up a Consul*ancy Unit to assist industry in the areas of
"uality Control and Comrany Standardisaztion

(iv) ‘'ssizt in the oneration of ~uality insvection =nd certification
marking schemes

(v) Tstablishing and omeratineg a national scheme of laboratory ~ncreditation;

Recommendine anmronriste measures for imnroving oroduction 2nd nuality

control oractices in foundriess

(rii)Imnrovinge the activities of the S.L.3.I. ir the areas of orzenolentic
testing of merine nroducts;

(viiit2~orzanisation of the 3tatisticel Unit of the S.L.3.I.:

(ix) 3izmine of twinnineg asreements with Tational Stand~rds Crr=nisations.

adviger's Terms cif eference

Thig Adviger ~s recruited in June,1925, for 2 weriod of 3 wntius
s~ecifically for Activity Yo. (vi) 2bove, with the following terms of
raference:

’

i

Ry

4o study the techinical “ackgrsund of the 3ri Lanlza ferrous and
non=ferrous foundry industry and recommend annronrizte memzurss for
improving the technologies and ~uality conirol onr-ctices of these
foundriess

(i) 40 ~dvisze the foundrr izndustiry and the 3.L.C.I. on the ftr-inings

re~uirements of their staffs
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to ascist the stalf of the S.lL.JsI. to identify zreas for

—~
H-
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o

g

standardisation, methods of tesiting, enuioment and other relzvent

materials within the area of foundry technologyr.

C. ‘chievements

The Adviser feels that he has been able to achieve success in all
+hree re~uirements of his terms »f reference. The cdetails of the

achievements =re discussed in the body of the revnort.
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“2e Innex T - 9% Sescrintion.
T 2indr the fechnicsl tacl-tround of the Sri Len'na

nin=ferrouz fourdrr indusir- 2and recom—end -~ rovriate ecsures for

i=~rovin~ the itechinolo~ies and ru-lit- control nrocedures of the foundries.”
le Ttud;r 0o Toundries,
“eneral
17 iodnstpr ir Ipi Lenliz, ineludirs Soundries, is divided tedrrean

~ublic 2and ~rivare ormershin and, =ith onl; one or 4o excentionz, -1
foundrieg are in direct comnetiftion rith each other, -2l7in
for the same cusitomers.The excentions to this sre the 5ri Laniza Steel

“or-orztion, -iich anrmears to have the onlr steel foundry in tre islqond,

2m211 =necialised uanits guch as hell foundrie and those foundries crziing

ons vhich nroduce finisghed roods ~uch as rice hullers

17 fourdries however, -hether 3iate o'med or »riwvaie, ouffer fron

It is AifTicult to e~stirmate how -2nr frundries exist in iri lLanliag

anlr stout 25 are "rersisterad” hut there sre ~hviouzl:r menr -iore then this,
1are sre numerous cmell establishments in ~me=n;- unexpected -laces, =wrizing

items 1ilze drawer nmoYs, decor-iive Tittinzg, ~rindowr bracliets, ond ithin
3 2> £ milometres of the Troject Zecratorint there ~rs two i
5e1l Toundries. ' rourh esiimate vrould be tliet thera zre 2zt 1

e
s. Chviou~ly not 21' of these could Ye visiited o, ~fier some iniii-l

)
2
2,
it
It
(D

certsin or~r-nizatiang ~roducins cagiirss iich cre find menial o, tlhe tocic

¢
£ tho connirr, mamel:r fen, rulbi:P, coconut, coffee ~nd rice,

industries o s )
to~ether ~ith 1ight enzinesrins indusir; rueh ng the manufscture »F gewing

ne, valves, ~un-g =2né -lstform scoles uzed for el hinz the tesz

an for tha durssian of

o et s se a1 3 - )
*le ‘fvizer's visit 25 established. Toe lanex TT,
Ten AT 9~ D ngrivAnd new cemma ord sed b A r~arermal mamma e inhok o¥e) crewred o I
- __’ - - et A5 AR AL ] - - T 4ol aa - - -y - oo
3 2 [ Fa TP N ~ry .o 3 < - . - RS .
sime Tra= 7 45 773 amnlorraesz, Tome Trivaselirr ormed ~nd gome Tinda armnd

2nAd a1 Aradeging Bath farvouz ~id non-~ferrmonz cootin~cg, Tie

Ttanl Jor-orction cza 1021027,

o
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s vizitin~ foundries only -ould -rovide 2 one sided view of 4%
industry, customers 9f the frundries were also consulted,i.e. the 3ri Lanka
Sement Cor-~orztion, sewinz m=chine narufacturers and ter 7l-aitzation ovmers,
considerable aumber of the foundries, »articularl:- in the private ~ector,

had +heiy ~'m mackine shon and these could lesitimately be considered as

einz customers.

"he *dviser as fortunzte in heing able to oktain acces: to 211 levels

14

n the industry, from !lan~~7ing Dirzctors, General ‘lnnagers of 3tate Cor-worat

nd lar~e orivate comnanieu, ormers of smz2ller comnanies, through senior

)

—~roduction menagement, iunior ~2nagement and sunervisors to the moulders,
core m=2zers a2nd furnace men. Cn ihrees occasions. the 'dviser -—zs inviiad oy
Gommanies to warticioate in larze meetings of executives and surervisors,
~ith the General "..narer as Chairman. An exranmnle of the notes sabmitted to
the C-mo2ny after such a meetinz by the Adviser are attoched in nnex TII.

Mo fulfil the icdricer's committmenis to recommend an-rooriate measures
for innrovins the teciinirues 2nd ~u~lity control in foundries, a Je~inar was
neld to ~hich re-resentatives of industry, educetion ard treining

establichmants, castingz purchasersz and other interected Ludies -rere invited.
\1torether 123 invitations were sent out znd ©2 2+tended. The neeting was
chaired %y Dr. N.R. de Silva,Nirector Teneral of th2 S.L.3.I. " copy of the
naner -recented is given in innex IV, Additinnally, ~everal comprelensive
remorts were prenared for submission to individual foundries. Y cony of one

such remort is attached as ‘nrex 7.

Ohservations
thout Aeen oroving into “ 1e industry, it becrme inmediztely obvious

i
thats

a) "uality Control as understood in develoned countries Zoes not exist

in any foundry visited.,

b) T™he basic conce-sts of nAuality control are not understood.
¢) The standard of foundry comnetence at all levels i~ exceerdingl los,
4} Costs have Be-n cut %o 3uch levels that scran hag besn increased.
e) 2 consider2ble numhWer of foundries are overctaffed.

fYThere is to0 much cap2ciiy for the amount of work ~veilshle.

o

' The birper “he foundry, ithe worse trouble ther a2re in.

1) The foundries are facinz 2 challenze from imnor:~d cestinss, and
"articulzrly from "dumning",
“lectricity charzes 2re thought to be too hizh for the industryr to

H-
N

1 he economicnl.

ions



-6 -

Toundries have veen caucht out % the change to 2 Government ~ore

<.
S

liveral in allowing immorts at reduced duty levels.

fa})

Covi~usly, ~11 of these com-ents do not anrnly to 211 founér

>3

es, wt theyr

all an-ly to some foundries, and some av-1ly to 2ll foundries.

(93

a) “uality Zontrol

ol Y]

In a small ferrous or non-ferrous foundry in =2 developed country, one
+would exmect to find at the least, one individual -+hose sole occupation would
be the mzintenance and improvement of r~uality. This mey be an insvector,
~rithout -+hose sanction = casting cannot leave the foundry, or 2 laboratory

<&~

asristant -rowviding routine chamical 2nalysis and sand t=st results for the

foundry mearager. In both canses the foundry manager would be expected to +ake
~ction bzsed on the information cupplied to him by these neonle.

In larzer orzanisations it would be usuzl to find either a laboratory
or -uality control devartment under the control of a "wality Tanager or
Chief lletal urgist. It would be the responsibility of this nerson to take
the necessarr action to control the metal and sand aquality. Any decisions
he made would be based on consideration of the tyve of casting being made,
its weight and secticn thickness, and the snecification to be met. His
decision on the accentability of meta2l nuality would be final,Additionally,
there +rould vrobably be a Chief Insnector ~hose decision on acceptance or
Tejection of cazstings for c2stinzg defects such 2s blowholes, slzz, and
dimersional accuracy ould likewise be final.

2l that thosc w0

1

In the interests of the organisation it is essent
hizh level members of staff should be caprable of working in harmony --ith
the +op nroduction staff such 2s the 'Torks Manager or Foundr:: ilanarer. They
are expected to work as a team for the benefit of the company, and any
individual who does not fit in is soon redlaced.

In very large organisations having say, a machine shop, heat treatment
7l=2nt, ~=2lvaniging nlant or even a paint shon, then the quality of items
leaving thece sections would also be the responsibility of the "ualifr
iI-nager and the Chief Ingvoector. aturally, the zreater the snread of work
then the larger would be the nuality and insvection staff. This may even
extend to line insmectors who talkke random samnles anywhere for checking, or
natrol metallursists movins from furnace to furnace t»ing temnerature

re~dings of the metal, or from sand »lant 4o sand »li-nt.
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In a cast iron fourdry using cuvol~s or induction furnaces, then it
01ld be ~uite common to take aralysis samnles for carbon and silicon every
hour, manganese, phosvhorus and sulrvhur twice a day, and wedge tests from
every tap. 'fith a direct reading spectrograph then all five elements would
be analysed every half hour, also with wedge tests on every tap.

inother essential of quality control is the maintenance of adecuate
records for such items as metal charges and analysis, sand testinz and
temnerature readings. During nroduction, analysis and sand test results are
exhibited or a board in the founrdry so that everyone concerned can see what
is happening. 3tatistiical plots are ~uite often used to predict trends.

ibove all, accurate scrap records both in terms of rreight and cause are
2lways maintained. These rernrds are usually in the form of scrap record
sheets (see innex VI) and by exhibiting them in consecutive order under each
other it is vpossible to see which scrap causes predominate. It then becomes
nossible, by cross reference to the analysis and temperature records etc.,to
a2ttack these causes at the source, whether at the furnace, sand control or
moulding etec.

o nrgznization visited in Sri Lanka had a Qualis$y Conirol department
as described, or even any single individual vhose sole job was the control
and improvement of ~uality. Similarly, no organisation apneared to have an
insnection department with the resvonsibility of a2sseszing ~uality, whether
vignal or dimensional. T™e Sri Lanka Steel Cornoration has a larse, central
laboratory for metallogravhy and sand testing etec., but this ceems to be more
research r~ther than nroduction, oriented. The stage lzboratory is only
e~uinped with the bare minimum for the ranid determination of c2rbon and
silicon in steel, and the nuality of operation of this enuiovment leaves a
1ot to be desired.

Jence,y the accentance or scranning of a casting is in the hands of “hose
who heve made it, and this leads to the nassing to the customer, or the
m~chine shops, of items of very doubtful nuality. Very few foundries keep
any rscords of ser2p and its causes 2nd those that do have very simple
divisions such asg,broken,bad metal, or technical which, in fact, means that
they do not know the cause. Records are only kent in general for the murtose
of costing end in the simnlest of forms, such =23 the amount of metal melted
and the weight of c-stings nroduced, ‘s, in a lot of cases, there are no
scales for weirhing the metal melted, ‘nen the whole procedure is based on

Zuesswork ard iz of dubious value,
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The concent of keening accurate records of the causes arnd weicht of
scran, the 2mount of meial +»oured away as unsuitable, etc., zrd then using
these records as a tocl for increazsing efficierncyr ard rield is tot=1lly alien.
1sc, the talkiing of tests during »roduction and using the results of these
tests to mzintain standards during a melt was only se-n in one foundry. This
fo 2dry was using the simvlest of wedze testing, Wut under the circumstences,
this c=2n be regzrded 28 putting it ahead of its comnetitors.

The most distressing aspect wes to s=e one larze foundry, well enuivrsed
7ith mechanicz. 2ids to nroductiony in wzhich the labor-~tory ce-med to be
re~=rded as urnecessary 2nd ~as only used for recordinz historyr, thati is,
~nalysinz samples of metz2l cost two or threer Adays ~arlier. 'o routine sand
testing was carried out; or in fact any other tind of routine te~t. MNeecdless
to s2y, this =2ititude to tre lavoratory was sgymptomaziic of the whole staff
attitudes to ~uality and conseruently, ~uality was very low. It is
funfamental to all ~u2lity control that +he correct aitituces 2re mzintrined
at a'" times, and vparticularly by the surmervisory and mrangement staff,

b) Muality Concents
There was absolutely no realisation that nuality control is a "totzl

concent” and a joint resvonsibility, not only of all Aeparitments in a company,
but all sections in a department, z2nd all individuale in a section.

If a coremaking section persistently vroduces voor ruality cores then
the castings will 21so be of poor r~uzlity. It -rould not matter if the mould
w28 superb and the metal nunlity exactly to =necification, the caztin~ wrill
24ill be bad. If a2 moulder is allowed to cut a running ~rstem to his owm
degirn, then every one will be different and every casting will be different;
and egpecially if the metal qurlity is not correct then the rest of the
production time is -asted. Tor example, if the cupola control in an iron
Toundry is non-existent and the carbon content of the iron vories fron day
to d-y, then the iron's fluidity, shrinlkage, s0lid econiraction, chilling
tendency, mould penetration ability and casitinz tempersture all vary. Tze
rerult of this is migruns, hot tears, norosity, hard snots, chilleua iron,
rourh castings, blowtholes, 97 slaz a2nd dirt inclusionsg ma; 2-pear. 30 a
runaing and feedinz sr=ten whiech ig satisfactory on one day mar be
tnsatisfactory on the follorring doy. Tafordunntelyr “ne method of riiemnied
correction is uanrlly to alter the runiing s;rsten, 12 other words, 15 a2tt~ck
trhe symnton reother than the cause. (It iz 1ie t2zing an asnirin for 2

nendache ~hich iz caused v eys sirain and the nroner ire~tment is spestacles.)




Until ccntrol »f the bagsic factors irn 3ri Lankar foundries is ackieved
that is metal control, sand control, cortrol of running a2né feeding systems,
and scrar control then there can be no imcrovement in ~uelity in a2ny foundry.
To attemn»t to coriect any individual casting in the existing state of affairs
ainnly adds to the confusion.

Before control of 2ny factor can be achieved however, there must be a
realisaticn that survervision is not control. Control re~uires that evervone
worizc to orders, the supervisor ensures that those orders are carried out
130¢ accurately, that no changes are made without instructions =nd that those
changes ard their results are recorded, okserved, znelrsed and the retults
of this analrsis used.

On the basis of these observations there is no ~uzlity ccntrol in any

of the foundries visited,

c) Founéry Comnetence

It is sad to relate that the level of foundry comvetence of the mejority
of oroduction staff is very low. There are some older foundry menagers iho
were tr-ined under British foundrymen prior to indenendence, but, unfortunstely
the mzjority of these have now retired. is the f-cilities for the training
of profesrioﬁal foundrymen are virtually non-existent then it is difficuls
to envisage any rapid improvement. On mcre than one occasini, the idvizer
was told that it was difficult enough to get any kind of younz engineer
into the foundry, and those that did take jobs in the foundry did so
because the; could not get jobs in any othsr section of engineering. There
are naturslly excentions to ‘these sweeping statements end there 2re zne or
two good foundry engineers who have spent considerable neriods abroad
working in overseas foundries. The presence of these people is marked by
the better ~uzlity and productivity from the fourdries they run.

However, foundrywork today is no longer an art but a science and to
meet today's dem~nds for ~uzlity +then scientifi. brinciples must be used.

For instconce, unless an engineer can avhly the nrincinles of streamlined

flow to a2 running system he cannot produce a2 amooth flow of metal into a
moulds unless he rezlises the imnortance of grain size, shape and distribution
of the gand he uses, then be 1ill not be 2ble to produce castings free from
hlo~holes or dirt etc., certainly not to the ~uslity demended 4odey,.

3ut not onlry izt he have theoreticel comnetence., He must algso have
practical commetence o that he c¢czn recognise bad practice, and he st
be canable of renlacing the obsolete metrods =% pre%ent in uge with t1oge

necesgsary for tolar'- demands, !
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In every foundry wvisited a provortion »f the moulds were beins made
by hammering vatierns into the floor, a practice that in developed countries
is reserved for meking moulding box rarts, core irons or other roush nieces
needed for use in the foundry. In very few foundries were " tea not spout®
ladles being used to prevent slag from entering the moulds (in one foundry
one such ladle was standing in a corner but it wes not used). ilmost all
foundries let the vreparation of the moulding sand in the hands of the
moulders and, either did not have sznd mills, or even worse, if they did
have *“hem they did not use them. Knowledge of the »rinciples of cunola
oneration and control were commletely non-existent a2nd +the melting is
usnally left wholly in the hands of the cupola operator. The ore excention
to this +as the State Hardware Cor.oration where the operation of the mains
frenuency induction furnace wes exemplary: this, apnarently, has been forced
on the commany by the cost of electricity, hut the mznagement were pleased
to inform the Adviser that the induction furnace metal was 35.1500/- ner
ton chearer than their cupola metal.
d) Cost Cutting

Unfortunately the inadenuate levels of technical commetence have led to

tre management functions of both large and sm~11 foundries being taken over
b aécountants, econdmists or other »rofessions more concerned with money
than with nuality. The result has been that costs have been cut to such
levels that they are directly resnonsible for increases in scran, reduction
in ~uality such as surface finish, and increases in costs in other
denartments such as {fettling and machine shops.

As an example, the clay additions to the sand in every foundry visited
had beesn cut o such an extent that the moulding sands were almost too weak
to hold together. To enable them to be used, the moulders use liberal
ruantities of water, creating what is knowm in foundry terminoloszy a2s 2
"moisture bond". "ecause the sand iz ~7e2k then mouldinz is more dificuls,
it tzkes longer, and more patching is renquired so productivity inevitesbly
drons, Unfortun=taly on drying out, either v the hezt of the m2t~l nr by
evanoration on standing, the bond digannears, the mould becomes wealr 2nd
the flow of metnrl r-nidlr erodes the surface, nieces of the mould drop off
under their ovm weizht and metal nenetration into the mould face incresses,
™e result i3 an incrense in scran levels due to s~nd inelusions, roucsh

and migeghanen c-stineg,
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On +he other hand, if the sand is not siven the onportunity <o dry
out fully because eisiher the moisture is verr hizh, or the rmould is cast
~uickly, then there is a nroliferation of blowholes, misruns, 2nd, in
extreme c2ses, the nossibility of a mould exrlosion due to the %“ueakdown
of the water into hydrogen and oxygen by the molten metzl.

111 of these defects cost money by the need to remake the scrapped
castinzs, by increased fettling costs, by slow turning or milling and
excessive tool wear ir the machine shon, a2nd these, together with the
15w oroductivity already mentioned, mean that the refuction of clay »roves
to be 2 very expensive econony.

Onlr one examnle has be-=n aquoted in detail tu% cther similar examnles
ares

(i) neduction or elimination of coal dust in facing sand

(ii) Timination of »ig iron in curola charcze

(iii) Reduction in coke in the cupola bed

(iv) Reduction in coke in the cupola charge

(v) Use of soft coral or dolomite instead of good quality limestone

(vi) Use of poor nuality natterns and cure boxes

(vii) Use of poor nuality moulding toxes without nins or buches
111 of the foundries visited have adonted at least some of these econonies
to such an extent that the visiblé s-ving is far less than the increase in
costs caused, i.e. ther have now become falge =sconomies,

Tn such cs2zes there is no altermative hut to increase e relevant
exnendit-re, One foundrv on the sug; estion of the ‘dviser, increased the
coal dust ~dditions in its facing sand. The results in lerms of improvement
in surface finish were spectacular and the saving in costs in grinding and
fettling labour and materials were far in excess of the cost of the coz2l
dust. This foundrv is now adonting action in other =ress tith the
exnectation of similar immrovements.

The topnic of cost cutting end false economies was discussed in more
detai]l in the naner ~resented to the industry senminzar. (see innex 17)

s) Cverstaffing
mnis nroblen is restricted to the large foundries and especially to

thosge in the —udlic zector.




-12 -

“nere would anmear to be 470 main causes:
(i) an attitude, stil’ -revaleni, that Siate indusiry is to e
considered a social service 2zt much 25 a2 prodiaction units

(ii) the use of labour intensive methods rather than the use of
machines because of the cost of the machines and the expense of runaing
them.

In the smaller, -rivately ovmed foundries the first moint does not an-ly
and the average nrocductivity in these unitg is five to six times hizher
thexn it is in the larze State foundries: extremes sre 273 emnlarees -roducing
16 tonrs of castings ver week as 2gainst A0 emnloyees nroducing 15 tons
ver week,

Jowever, the second czuse is nrevalent in every foundry visited except
ore. In six of those visited moulding machines had been installed, but in
one only were they in use; onz cther was making an zttemnt tut it wes very
nalf hearted and ouviously being obhsiructed at every turn by the fouvndry
--ork force.

The commonest reasons for not using these machines vere:

(1) the electricity to run the compressor is too exrensive

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

(1ii) we cannot afford the patterns

(iv) we do not have a good emough natternmaler

(v) we do not have enough mouldinz hoxes.

“"hatever the reasons for the non-use of these machines, it seems strancge
that menzgements are not vressing the »roduction st-ff for a return on the
corsiderable invesiment made in the plant; this marticulsrly an~lies in the
cage of the State foundry «with 273 emnloyecs, which has a fully mechanised
srstem commrising rmoulding machines, »7ttern r=hon, sz2nd prejperation nlant,
overresd sa:d deliverr system, roller converors for easting, shnlke-out,
l2bor2tory, 2 naing fre~uency inductiorn furnace, hot hlas? skell cooled
cu~ol2g canable of melting 200 tons ner day, but no suitable nouldinr hores.
The canital exmenditure mugt have been millions of dollars tut »roduction
is about 16 tons of castings ner week. This foundry could nroduce 16C tons
ner weelr with the same labour using the machirnes,

2} Pourdrr Canacity

T™he Sri Lanks foundry industry has been nit, li%e its countermarts in

ctiter countries, by the loss of trzdition=l mer'.ets. For instance, crat iron
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drzin ~izes and zutterings have beén renlaced ty nlastics as have trater
“ize fittings, ca2st iron baths, conduit fittings and many similar items;
drain coversz, inspection coverz and other =asily removable heavy pieces

are being stolen a2nd sold as scrap, so are beinz rerlaced Ly concrete
cov-rg; soil pines, water »ipes, z7un ripes for the oil industry, are nouw
being made either in plastics or in Spheroidal Graphite iron which is not
sroduced in Sri Lankas cast bearings are bheing renlaced by nylon or other
symthetic materials, etc. etc. 13 so many foundries depended on these items
as btread 2nd butter lines, tren they are suffering badly.

Tost of the foundries visited a2re casting only oncz a2 weeks; ore is
cz2sting three times a week. The reasons for this are that mould »roduction
is very sloﬁ and that such casting is adenuate to fulfil the orders
available, desvite the high scrap levzls. Of course, in the cases of those
foundries who produce castings fr ' their ovm use, such as pump narts, then
the demand for castings is purely demendent on the demard for the finighed
~roduct. Owmers of such foundries have said that there is a dron in demand
for their finished products because of the opening up of the market to
inported comvetitive goods and that, despite looking for 2lternate work
on the jobhing market there is none available. Zowever, inventiveness is
apnarent in some cases and new finished product lines are teing designed
and exverimented with. The Adviser hasz been asked not to divulze ~hat these
items are, to prevent ideas from being stolen. Other foundries are
diversifying into totally different fields away from the foundry industry,
and cuttingz their losses by supnlring existing customers and not looking
for other work. They admit that very shortly their foundries will probably
close, This naturally will mean a little more work for those foundries
gtill in existence, but not enough to ~lter the overall state of the market.

“"hen it is considered that the State ¥Yardware Cornor=tion hag enough
canacity, hoth in noulding and meltin~, to zuomly all tﬁe anall cagstinrs
sresentl;’ being made by all the small firms, then if this foundry could
be nut rizht it would eliminate 211 commetition. If 2ll the sewing machine
treadle frames that are now c¢~st in 211 the sznmeller foundries, were cast
in one “ig fourdry, then it could lead to a tremendcous increasse in
nroductivity and consistercy of product. s it iz,-rith them teing cast in
small numbers in many different nlaces, the nroduction and nattern costsv
are inevitably hish,
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In the larger foundries »roducing the heavier castings, should any ore
reduce its high scrap levels to a more economic level, and there is no
reason ~hy it shovld not be as low as 5 average, then the others will
suffar. ™he nresent rezson gsiven by a tea dealer for snremding the work
was that it was to ensure that they did get some gZood castings. If all the
work was in the hands of one foundry with their oresent capabilities, then
the tea, rubber and cement industries would halt unless castings were
immorted. The Sri Lanka Cement Corporation iz already contemnlating
immorting their castings because of the inzbility of the locel fourdries
to meet their ~uality criteria. This will lead also to a2 further recuction
in Ademand.

Any one fourdry which can improve its nuality arnd productivity to the
avercze level of a foundry in a developed country would effectively close
211 on-osition.
>) Poundrv Size

Tor many reasons the nu2lity and nroductivity seem to vary inversely

=ith the size of the orz=nisation. Foundries with 40 employees 2re, in sonme
cases, nroducing more than foundries with 150 emnlorvees.

One of the reasons is that these f-undries are »rivstely owmed, =nd the
owner works on the sho» floor amongst his men so surervision is continuous.
The owner is concerned with making money so nattern, mould and casting
~uality is good, scra» is low, equipment is maintained in gzood -orlzing
condition, discipline is good, no slackness of any xind is allowed and no
reste is tolerated. 1s 2n example, one small foundry melting cast iron is
myring scran cylinder blocks from the Sri Lanka Transnrort Soard and
re-melting them, But before re-melting one man bresks un the blocks,removes
21l the high tensile nuts, bolts =2nd stunds, v2lve s»rinss, the alloyed iron
cronlizchafts, and sny4hins else with 2 saleable vzlve either for re-use or =as
hizher nriced alloyed scravn. The value of the scrz» sold pays for the
emnloyment of this man with a2 consider2ble nrofit, There is the addifionnl
honuz of elininating =21loy contamination, rarticulsrly chromium, fron the
iron, +ith reduced scrar from chilled iron and me‘ter 1achinability.

The larger foundries, -rithout the same nersonal interest, fiad it

dif7ienlt to ~dont +his %ind of attitude.
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Of course, thz lavger foundries are exrtected b their cusiomers to make
larcer castings but o Sortunatelr, by the technolozr adonted by trem, these
are really berond %their canabilitr. “isht out of ten scrap rollers for rubder
sheet rolling is a rerlistic estimate and as each weizghs zbout 1 tonne ithen
this is bound to He uneconsmiz. Even those castings nagssed as accentable are
only ~ccented by induntry under sufferance. For insiance, an imdorted kiln
a0se end takes 41 Lours to chanze. 4 local casting needs 2 to 3 dars of
grinding, drillins and chi~ning to make it fit and then it only lasts aalf
as long as the imorted one.

I+ is the larzer i:pe of casting -rthich re~uvires zood technoslo=ists =»nd
craftsmen, good ~ua2lity conirol, good rai materinls 2nd g-od erui-ment. 111
the larze cirmanisations anpear to be losing money - one comdany lost
28,30 million in 1982/85 2nd Rs.13 million in 19%1/82 - and it muut be
asked "How much of this is due to +their inability to make zood castings?"
dowever the effect is that these organisations cannot meke the ~uality
castings needed because of the obsolete methods used and they also claim
that their losses are so great that there is no finance av=ilable to
modernise. Closure of zcome of these seems inevitable.

h) Dumning

The industry is also under attack from other countries. There is
considerable evidence of finished goods being imnorted at ridiculously
low vrices ~hich will not even cover the cost of shi-ning. Some of these
items are of poor ruality, but sell because of their nrice, but there are
ot ers -hich are of good ruzlity and are beings sold 2t nrices vhich cannot
in any way be profitsble.

is sn examnley, a good loc2l cast iron foot valve Zor fitting to the
hose of a water pump was on sale in shops at Rs.95/~ (V.35.d-1lars 3.50)
~+hich by any stand-prds is low. i valve is now ohtrinable in the local market
of almost as good nualityr, which when landed at Colombo Port costs n3.12 /=
(U.5.d01lars 9.45). sfter an immort duty of 67 it znpesrs in the sh-»s 2%
sbout Rs.30/- (U.S.dollars 1.10). The local item is now no longer being
made because it cannot compete in nrice., o foundry can comnete with tais
kind of comnetition. There i3 no noint in solely imnosing inrort ~uality
in~nection because, althouzh some items -rould fail, a l-rze »ronortion
7ould be accentable. Also, the nroduction of 2n exnort ~uslity ce~tificate
from th2 countryr of oririn +ould obriously oresent no -rohlems,




m™is ~roblem must be dealt -rith ~uickly and it can only e done at

Zovernnent level by the imvosition of stiff 2nti-dumning tariffs together
with imnort incvmection. If not, the foundry incdustiry will, like the cotton
sninning and wveaving indus*rry in Wurone ~thich was attacked the same way,
disannear. Then the nrices of the imnorts rise ranidly and siteenly,

i) Tlectricity Charces

Cne frctor which hag emerzed as an 2onerent nes~tive influence to
~rosress in general and ~ualitr and »rodductivity in narticular, is the
cost of electricity. ost founcdry mrn-rers enconntered +rere of the oninion
that it was cheaer to use laknur irtensive methnds rather than to mechanise.

111 fmndries are geared *o the conservation of electricity rather then

e

ts consumntion, even to the extent of not using e~uinment alread:r !
inst2lled; foundries with ~neumatic moulding machines standing idle

claimed that it +as tos exmensive to run the compressor to onerate them. In
other cnses, <2nd mills were not used and ia one extreme case, even the
lizhts were turned off. There was little or no interest exnressed in any
recomnendation aich involved the introduction or use of any electrically
Doered e~uinment.

The source of the irritation is not the unit cost, which at 2s.1.50
(U.5.dollars 7.05) is low by world standards, but the structure of the
tariff system. This is »robably unirue in being a deterrent to the use of
electricit~ instead of being desismed to encour~~e -eonle to use more to
incresge electricity revenue. For tariff see innex VII,.

I+ is based on a "Contract Dem~nd". If an orgznisation has an
ingtalled electrical capacity which will result in a demand at 2ny one
time for more than 50 KVAiA, it becomes subject to 2 contract with the
71 -ctricity Borrd for a fixed charre of Ps.132/- (7.3.dollars 3.50 znorox.)
ner month ner KVA for the maxirum =nticirated demand, Thig ig in addition
to the unit charge. The demand is monitored ~and, if at any time, the
contract fisure is evceeded for 2 period of more than 15 minutes, the
Tlectricity 3oard reviges ithe conirsct to 2 level ~hove the over demmnd.
This revigion is not subject to annerl and the new rate i3 arplicable for
2. mini~um neriod of 12 months, This mesns that once an ory-nissation comes
writhin the scone of these charzes it has 2 ninimum fixed cost ner month

of 38.50M /= (~bout U.3.d0llars 170) waether it uses 2ny power or not.
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This 2 not he a lot bty develoved country lavels But in Iri L-enkas it
re>resents 2 month's »2yr for four foundry :orizers zuck as nculders or
roremzkers. 13 ~n examnle, to use 2 S0 horse nower cempressor for
»oulding mechines 2t a loc2l —over factor of 0.6 means 2 demand of 2hout
65 X7y, so the compressor will cos%t, in fired demand 2lomne, 2s5.6570/=-
+hich is roughly the eruivalent of five nersons wages. '"he cost of the
units 1sed must also be taken into ac-ount 2nd this could raise the
l2bour intensive erunivalent to nossibly 10 to 12 ner.

30 it is ezsy to nnderstand the attitudes of foundries who av-id
electrification. “"hether the ~uzlity of the -roduct 2and the =roductivity
~ckieved 2re ccmpatible with this zttitude is verr doubtful. This
srgument is extended in the vpaver oresented to the seminar. (see inzex I7)

i} Imnort Duties and Chznge of Government

The industrial »olicy of the preceLing Governrent with its imnosition
of immort restrictions dictated hy the shortage of foreign exchange, zave
an imnetus to the local manufacture of all tymes of gocds. In many industries
the ~uality of such products was below thet of nreviously immorted items
to vhich the consumer had hitherto been accustomed, and this was one of the
factors which led to the formation of the original Sureau of Cerylon
3*+andards.

Unfortunately 2 change in Tovernment nolicy, 21lowinz unrestricted
imrorts of all kinds, has dealt the 3ri Len%a fourdry industry a2 very
severe vlow, The change of policy has 2llowed the immort of unfairly
»riced "dummed” finished zoods as described in section (h), as well as the
import of good runlity goods at "fair vrices” vwhich are either better +than,
or competitive with, the local nroduct, and this hasg unset the industrial
coanlacenecy which had hecome —~revalent. The indus*ry is in fact still
"nrotacted” in thet all its raw material sunnlies 2re raied at snly 5
dutr, 2nd all its comretitive nroduets, including nlastic i+»~ms used
instead of castinzs suck as nines and baths, are rated at 607,

The orices of raw —aterials on the open marzet z2re the same for eny
country, the difference veinr in the shiminz costs, 30 it ould be
exnected 4hat the difference in dutr rates tetween rav meterials and
finished gooéds -jould comnensate for the cozt of ship-ing ra:r meterials
such 235 iz iron, ccke, non-ferrous inzotsz, eic. "=fortun-telr, br

5ri L=anka wage and zalar levels, the sricee of thege imnorted raw
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-~terials seem astronomical and indus*ry in general seems to have bheen

uncble to 2djust its thinking. Hence it rersists in trying to exi-t

«rithout buring »igz iron, non-ferrous ingots and ctaer hasic materials,

and buying the minirmum of essentials such as bentonite clay, coai dust and

other similar items, claiming that they are too exnensive. The result is

that product ~uality is very poor, obsolste methods are retained, .

productivity is low and markets =2re being lost to imnort competition.

3. Commen“s on the Tourdry 3tudr

State of the Industrr

Certain facts are 2bsolutely clear. They are that
(1) the foundry industry in Sri Lenka is of very noor standard;
(ii) nurlity is not zood »nd droductivity is excectionally lows
(iii) no foundry is exercising nu~lity contrel;
iv) very few foundries have the eruipment so to dog
(v} ermuioment for improving »roductivity is standin~ idles
(vi) manaTemnents have taken exmenditure cutting 4o cuch an extent that
it has become countgr oroductives
(vii) there are very few technicel personnel available to improve the
zituztion.
Muiture of the Industry

™ere are not manyr ontions oven as to what mar ha-nen 4o the industry.

Only one thing is certain and that is that it cannot remnsin as it is. It
must either advance or rezress. *here is too muck canacity availnble for
the =2mount of worz locnlly =vailable and, certainly at »nresent, the ~uality
of nroduct would not sell) abroad so there is no immediate export market.
Tence, closures annear inevitable,

23t Iron Toundries

The total melting canacity for cast iron in Colombo =2lone is well over
2000 tonnes per week rthich will »nroduce 2bout 1200 tonnes of finished
cestings. 1 rough estimete of existing production 'rould ve of the order of
320 tonnes only,

It wrould anly need one or two foundries to hecnme ~fficient for the
1regt nf the industry 4o suffer a severe bloyw. The 3tate " rdware Corpor-tion
already hag the facilities to do this, but in the p2gt it haz been treated

ng a goecial service, ez hecome 30 overstaffed and inefricient, ~nd its




axe21lent e~uinment heen so allowed 4o deleriornte that it kas Lot -oney

7+ It nor haz no funds even to Yy new moulding oxes, Wt if a
c=7ital injection eould he found, tozether with a ~nod nractical
foundr:man who was ziven a free hand to regenerate the "l2n*, then it
could very renidly become extrenely -rofitahle, The e~uinnent is
availaYle for mmod -~uality control.

There is also one foundry in the rrivate sector +~hich is now
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~roducing what the ‘dviser considers 4o be the hest ~rer iro
in 3ri Lenka. ™ais foundry has recentl;r had a chanze 2t ton nan~rement
level and now hasz a oung and rood teanm, o 2re noth »roductivitr a2nd
~u2lity conzcious.

Ton Ferrous Foundries

In general the non-ferrous foundry industry is in an even -rorse
coniition than the ferrous. The Adviser has seen no evidence of ~n7
Toundry imvorting inzot materizl and all the nroduction is by remeltins
~cran. This scrap is bought on the onen market as "brass scrap”", under the
mistaken immression that an exDerienced foundrmen can tell the difference
hetween the different alloys by looking at them., is there are very few
exnerienced nersonnel aynilable, =2nd it iz an immosrci®le taskz in anr case,
then ~u2lity control is totallr out of the ~uestisn. Conmer alloy castings
-hich should have contained 19" tin, -rere anslrsed 2% the 7.L.3.I. 2s
5 4in =2nd 12 zinec.

There ig no knowledze of the different melting -rocesses reruired for
different alloys 30 shrinkage, norosity, za2s holes, inclusions and every
other nogsible defect are nresent. 37 develored country standrrdsz, the
3cran rate -rould he 20 to 100?, hut heczuse of the necegszity to o%tain
c2ztingg, mrohablr 50 are accented, but with reluctance., "ore and more
noa-farrous c2stings are beinr imported, narticnlarl: in the form of
dis ¢r3tings vhere dimensionzl srncurmer is far heitter thon the ~anéd cast
nroduct avzilable 1locally.

Ceneral

There are very few foundries <rthich have the . uirment necegsar: to
aroduce eastinges 49 any stondard, but, more imnori-ailr, there are even
feunr foundrieg vrith the e~ui-ment to test +hether their -roduet eonforms

t0 such standards, In 2asze foundries -hich ~ozzescz the as~ui-ment it is
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»-relr nsed 2nd, in many cases, sO covered -rith dust that ~sviously has
not been used for some considerable time.

»3ditionally, there 2re very few Foundry customers rith the facilities
or testing the castings thay buy. Ac deliverr is uncertain =t the best of
times, then if tiae outward ~>hear2nce of a casting is satisfactory it is
renerallr z2ccentzble. The scrap ig usually discovered <ubse~uently, either
in the =achine shom or when tze castins fails nrematurely in service 2nd
consider-ble amounts of money may have been spent on it.

me 3.L.3.I. is now Weinz called on more often to carrr out tests »m
emstin~g, but there is a liniti %o ~hat can e done to the actual casiing
(as exnlained in Section ITIL of this renort). Tesis such as uliiasonic

n-nection, hardness or radiography can Ye carried out, but chemiczl

[l

znalyeis 2nd sirength tests cannot be done rwithout destroring the casting.
Obviou~lr, examinations can be carried out on castinss which have failed
nsrematurely in service, but this is only of value if the resulis can be
a"mlied to ihe imnrovement of future production. All the indications are

“hat this would be done in verr few cases.
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Tarmaz of 2aference,

Jee lnnex I - Jok Descrintion.

"My advize the foundry incdustry ~nd the Sri Lznlza Strndrrds

Iagsitution on the trainins reruirsments of their staff.n

‘e Tpaininr for the Toundr Indusirr.

Arezs for Trainin~,

e three main ~roung for rfom troinins is eccentinl -~res
oM

ent, i.e. 2t the level »f Foundrr Tsizeer,

the Junior “-ras

0y
2L

fopanen,
¢) artisans of all %yres, —oulders, coremalzers, furnacesren,

-} Junior lanazement. The usual recruiiment for these nosis is direcitly

fron new Tniversity srrdu-tes in “n~inecrins. There nre ver; few -tho 2y
19n7 in these vosts as the -rorizing conditionsg in =~ny Toundry are not
salubrions zo there annears to e a const-nt turn-over of yroung staff.
Ter a2re further deterred from =zl-ing the foundry fihe2ir career by the
fact th~t their enrineerinz troinins hag left them unrre-sred for vhat
they will e exnected %o do, The 2mount of frundryr technolosy included in
the enrineering courses aprears to be confined to some slisht study of
zeneral -rincinles in subjects lite "fortshon Techrnologyr. There 2re no
snecialised foundry cur-icula for oung men -%0 wish 4o hecome Foundry
n~ineers, even in Production "msineering courses. Conseruently, rhen
they start their orofesrional coreer they are comnletely out of their denth,

Some of the larmer orrsanisztions do have en~ineering a renticeriiip schemes

tere these voung groduates 2re ziven practicnl traininz in the worlis afier

~radustion, hut =2 neriod of nerharg two went3 g2enmg 2bout the 2verace tinme

thar smend in the foundry. .
ts ther ca2n be of very 1it4le 4achniczl assigtance to *ie foundry

ezc2nt az 2 means of zunervision and transmitiers of orfars from the foundry

A-ns=ar, their only o-—ortunity to learn ig ™r :ratchin~ the cr-f4smen.

L3 the level of cr-ft si2i11 is very low, %hen ther have 1li‘ttle chrace of

D

hisinive information or in-triction of correct Joundry ~e2thndz, Ther

1

certainl- s he of no ag~igtance in aszeceriaining 4he cousesn o, and

Ireventing, foundry gscrap, or in imrrovins -uelider and productiviicr,
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Mhone wroune anzineers it find
e i% Ltheipr caraer, have 2 Very dificult time in frrint to ohiemin

sy pthep tpainine or infrrm=tion. There anrear tn e 73 rost-rradnucie

zv7, and the su0lr of ~rit=2ble

~=ecinliz% courses in foundry technolo
hoa'ts in limr-ries is very limited.
1Y Tapemen. I4 trag immoszidle to estahlish on -hmat ™Mesis 2 man is

~ade » fopeman -ad, in Tret, it Joes not 2a-vear %0 be a ver com-on

-~ost in %ke 3ri L-n'ta foundry industry. Zaptrinly, the an-oiniment or
~rsmotion “oes n % =2-°rear 0 e on ereft skills, as she few forenen net

seemed to e no hetter ithen the wrorkmen thel sumarvised, =nd thers would

a~mezpr £0 he no ir-inin~ for the job of foundrr “oremen 25 such.

L]

¢) ‘rtisans. The level of craf% skills in everr ¢~

10w and esnecially among dratternm-iiers and moulders. . lot of this 2

e caused by the attitudes of nsnzrensnt to costs, so that only %he

cheanest of naterials is availalble for then tc use. Foor wrood 2nd nails

sre the comron raterials for natterameking, inster d of 'mot free tiwber,

slue =nd screvs. Touldinz sands are of too low clar content to be mounlda’le

211 of -hich tends to engender - "leiscez frire" atiitude.

T™e ~zjority of moulders, “hetner regarded as skilled or otherr =e,
ds not =-mear %o have received ~ny ~ormal training. In 2 large nunber of
fayidries, uncizilled lzbourers Irom tre locrl oireet or willrze »re tellen
into tre fnndpy, taught rouchl how to malte one s-ecific eneting ~nd this

thar do =ntil the orcder js ®inished, Ther are then either resrenched, ¢T

trainnd %o make snother cesting. Some nmaulders” neve heen mn~lting the

came ecaztin~ b hand for five yearse

“ome larze orzenisatisns such 28 the foverzmant T-ctory Yo.2, do heve

snnpentice training schenes -‘here oung 7 n have 2 ~oecd on-ortanity of
priny the trade. ‘fier +heir ftreining, theze ouns ~en wrturallr arnect

el

[

a-
t3 ontein 2 nod e 28 2 c-illed cr-fiamnn,

jiustian of the foundry indusiry, “orzther vwith the ~tiitudez of

4]

mamacanent =hout money, nreclude thisze. Tost of the ir=

tsle 30’3 irn the Tiddle Jast 90 api Temlza dg metine a3 a Sr-ining emaund
oyp these c-untries at the ax-enze °F its o joduatry,

~hepe is - desrerste nezd for nizhly g'ti11ed ~oulderz, ~ntiernroiinrs,

adritisnslly, ~omn-aies ot recarnice

ramem-lzapes ané furnscemen, ~ut,
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more trorihwhile far them 4o stzy in 3231 Lanlza. The nresent -ethods of

recruitment con oniy hasten the Jeath of the industrr,

Mpajinins Tacilities,

2) Jxmio» U-nsoenent, Facilities are ~v-ilahle nt the University of

Taratura for a2 considershle incwease in the foundry content of Cretuste

courses, 'A4iitionall:r, nracticel faclities =re 2v-il-=hle 2% the %4raining
foundry of the Trndus*risl Dewvelonment Zorrd 3% 22imnlana, less than 5 'm
from th '

mivercit:,

%) Toremen, The 'dviser visited the nely onened Toreman's Mwainins

Tustitute at "=rahen-ita to ascertain if any of its facilities ould he

9% use in the forndry industry. Unfortun~telr, none ~f the -rorizshors

07fer any suiitable facilities for any of the Fwndry irades,
Qesretfliy, the Director 2nd his lr-isdent fziled 4o 'iesd fthe

27Tointment 30 the dviser was unc~hle to discuss with them --hnt the fulure

2f the Institute could hold for foundries, It was 2lso not —oczihle to

discuss ~hat training in rerersl sunervisorr technirues and mon men-gement

suntlied -it2 enuirpment provided by 2 »revious I.L.Q.Projzect 21d the

chief instrictor sesms to have nrnctical a2abliliszr, Unforbunniel:r the tre
af *raining ~iven a2t oresent i3 the nermetuation af she 0l fazhioned

m-ttods in ugze in loerl foundries. The e~uirment sa~~liad W 1,7..0, ic
a6t used, the laboratory seems to be rermanently laclked ~nd anus:d, and
aven loc2lly surlied itenmg asuch 25 mouldin~ hoxes 2re rusting aay.

T™is centre has grent notential ac a +raininzy centre hut the mathods

<

P}

and o~prctices it teaches mist he hrousht un Lo dote hefore 14 gan he of

anwr ~pa2t herefit to 3ri Lonka,

T™iture Trainin-~

R

2) Profes-isnal., The Adviger had dizcuseions ~rith Prafez-or C.L.V.

Taennalcoon, the Dean of Tnginerrinz 2t the University of lloretura, on the

-

faundrrr content of nrinserinz coursas, Ze =greed 40 tivre rerists

rticons, The Industrial Develon-ent 3ozrd Trrinins Toundry is -rell

congiderstina 4o the re-rerentations nade %o im, ~hen tie Universit: crrries

st its annual revier of courses., If n9s1ible, 2 foundryr technslogy ontional

subiect +7il1l he introduced inio the Mechanicel "nyineerinz anursas and
no-aqinly 4+-ig -rould 2120 b2 arde an inte~w-l nexrt 22 the Fesres courses

in Produciion Tarinerrin~ a-d V-teriels Tnrinecring,




Sngfesmor Tern-1am 2loa zgreed to intraduce short covrses »f one weeol

or *we weels “nrniion for nrofes-ional foundry dersonnel, on hizhlr
““ecialised foundry to-ies to aszist iadustry in its Tevelonmant,

™e "driser sutmitted to the Demn some suszestions of torics for
shert courses (see Annex VIII) and the denth of coveragze re-~uired for
the subjects to be of v~lue %o industry. it the Semin-r for Top
Yanarement, the an-ouncement of tzese shori courses ceemed to be zgrected
wath apnroval,

) Toremen., 8 no facilities -=xist 21 sreszent
foreman tr=ining, then the Instituie of
Colombo, should be uzed for at least hasic trrining in costing and
n=n meanagzenent.

cz Craft, The facilities of the Indusirial Development Zoard must be
utilised more 2nd its methods “rousht up to date. ‘oorenticeship itr-ining
throush the -tional Ao-renticeshi- Toard could then be ex~anded.
1dditionally, the 3oard's fourdry could also be used by industry for
aractical treining for their Frundry Tngineers., Tour eels at the treining
foundry would enzble them to become fairly conversant with what can and
cannot be done -rit: a set of moulder's tools, without loss of face =mong
their owm labour force.

The 2rui’ment nrovided by I.L.0. could 21lgo be utilised in their
training by letting them carry out small investigstions into the effects
of various sand mixes, changes in cupole oderational or-cedure, and the
adrantages of using mouldinz mechines, ete. etce

Specific £rcilities for the training of the most ¢ ‘alized of 211
foundry trades i.e. potternreking, appear to be almost xizgtent.
Yowever there i3 no reason why the facilities of Techni . Colleges such
78 Aatmelana, ~hich have rrori:zhops for c=rpentry 2nd jsinery, and mnchine
shons, could net “e utilised, Tradesmen nnd a-nrentices conld taen he
nronerlr 4r-~ined in hoth met2l 2ad wood natternmaiiing. The ruzlity of
natterns in use taroughout the industry is annelling =2nd traininz is
esgentizal,

inmapently -n I.L.0. tesn visited Sri L-nka earlier this re2r to look
ints trsining in Tovermmental encineering orgenisatisns, -~nd it is po3~ible

that the Poundry sections of indusztry were included in thig study.




nfartunntelr, 2lthough the re-ort has heen subniited %o the
Zovernment, the SIDFX in Colombo 2dvises that the I.L.0. Renresentative

has informed im that the docunent is 3%3il1 "confidenti~l®

3. Trainiar for the Sri L-nka Standards Institution,.

"‘rainins Courses.

Tt was “ecided that rather than simply look into the training
re~tirensnts of the of icers of the S.L.S.I. there wasz no reszson -hr cone
traininr should not he carried out %r the ‘dviszer. ‘ccordinzlr, 2 very
conceniroted short course of 8 (~hich became 9. seszicns was ~iven on the
suhjects of foundry processes.and the defects hich 2rise from these;

12 of "icers 2ttended. The course wes concluded with =2 visit to 2 loeal
foundry, arranged for a time when hotk mouldins »n? wastine were in -rosresz.
The aim of the course *as not %o mole foundrimen Hut 97 *the officers

hut S0 en~tle them to he more movledge~ble ~Bout the ~thole subiect of

castings, snd 4o kmor what 4o lool for +hen visiting foundries »nd

=S
]

v

Aznecting crztings. The course sylisbusz is sttached as innex TX,

‘'n 82 nzze set of notes was 7rodﬁced for 4the traineez znd the sririnsls
for these notzs have bezn left at +he S.L.5.7, I% iz nos~ible thnt the
Institution mar find a marlet for some, or 211, of %ta=z -ections, as so
1istle inform-*ion, narticul~rl; i meliinz »rocedures, is ~vrilzble in
the countrir,

J:brernent 9 the foundry c urse, 2 very rvr~id 4tr-ininz in
nrincinles of the »olishing of metallursicrl camrles far microscone

ex=mination wag given to 3 of the officers of the materinls testins zection.
Both trmes of training given hr the Adviser will not be sufficient

t0 -raduce astaff zde~ruatel:r ~ualified {0 come with exnerienced foundr;—en

or ho conld he relied nron 40 ~ive ~n a2ccur-te irfermretatisn o2f -
matsllomrennic siructure, but it i1l me’ie their -»orls 2 1i%tle caciar

and more undarstsndadle,
"are informotion an foundrr -or'z con onlc be ohteined by the TL.T.T.T.
of%icers »y them 2ctus’ly swending som2 time iz a foundry, -~refapreblyr
‘arising, snd, i nozsiWle, 4this shovld he in a2 country itk zinil-r
“roblens 40 ri Irn%a i,e. ~ith ver; 1it4la loesl o arterials,
Tar the intermpetation of nmicro-strmictures, there ig no zltermr~iive
thon thet ~he 3.Le3.I, rocuires o fmlilcr Anslifiad mernllun~ied, rhich -4

“ragaent 1% Fon~ andt aean 42 havwa,




Lihpans,
mt—r——————
Mhe Adviser vicited the S.0.7.T. libvrery o exemine the contents of

r is es—-entizl. Trerefore, a2 list of zur-ecied
texthonks has been dra:m up and is ziven in Ainnex 7.

™he ‘dvizer 2lso visited the local Renrezentatire of the 2ritish
Fy-¥-

ho +o asceriain -hether the S.,L.Z.I. =%25f could hecone

-
~enhers oF the Council Likrarry. The lenresentative wasz very “eldfml 2nd is

axsminings +he ~ostihility of the S.L.3.T. iisell Mecoming » Tihp-o mether,
~ith the 2taff havins refarence facilities. Te 2lgn sisted thnat the I..3.T.
eruld ~121ify £91 2 ~rant Srom the 3ritish Souacil for Zrifizh Moolis, ~hich
nould Ze as ~uck as "57CN every ‘hree rears., The Nirectsr Senerzl of the

Sehel.I. has, therefore, submitied *he necessary re~nsst o De inclufed

in the Coureil's "3sok Presentation Prosrs-me™, =2nd 2f%er ingraciion
0f the 7,1,.,3,T, librory atc. it has heen accednted.
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TIT. A?7A3 7T STUTDADITSARILY,

Terms of Reference.

See inrex I - Jo» Tescririion.
"To assist the staff of the S.L.3.I. to identifr areas for
ctandardisation, methods of testinz, enuirment 2nd other ra2levant materials

within the areas of foundrr technolocwy.”

1. ™mes of Starndard Vecdeld for Castin-s.

o

actore influencin~ Castings Standarcs.

.

)

A totally different an~nroach from thst used irn most osther industries
is re~uired for the foundry indusiry. hereas for food items it iz 7ncsible
to srecify the level of corntaninanis, or the vercentage cormosition, suchk

as the 2mount of fruit in 2 jar of jams or fur eleciricrl itemz it is

3

nossivble to give tolerances on resistors, brealzdo-m woliage for canacitorss
or for t;mevriter ribons it is —os~idble to srecify itz lenzth, thic'mess
and bresking =trensth, i.e. nroduct smecific=tion, such zoecific=tions
involvingy deztructive testing cznnot be used for c2s5tin-s.

Castinzs »re very ex-ensive 4o -roduce z2nd a batch of cestinzs (sic)
ma; be only a single ceosting. So degtructive testing in zuch 2 situzstion
tould just not be pos-ible.Cn the other hand, some vatches irn mass
nroduction foundries mey ran into thousands and, i the cactings are small
2nd rel=>tivelr inexnensive, then statisticrl samnlirg policies +ith
festructive testing may nos=ihly he allowable. Jut a stondard snecificrtion
must he 2ble to ccver 211 the zituatiors.

sdAitionally there ~re metzllurzical nroklems which -»reclude strensth
testinz of ecestings. 311 cestincs, whether irons, <teels, commer rllors,
aluminiun 21llors ~re "gectiorn sencitive”, That is, the metallurric-l

stmicture in =nr individual crsting worieg Sfrom dlace tc Dlace in tx

&}

ame castingy damonding orn the sectior thiclnes- in <loce -l-ces, e thinner

ot

ke creting section, the faster ie the rate of ccoling and this alters the
proterties zo that senerally, thiclier sectionz 2re =zofter and of lovwer
ctrerzth tii»n the thinn~r sectionsz, In ~xirene e2ses :rith iron castinzgs, the
zection may be s0 thin cz to produce 2 "chilled" 1tructure rizht {hrovgh

the section cr on edzes or corners. Thisz chilled sitrmcture nay have 2
“rinell rrdnesz unher of /A80 comnared with the rezt of the ceztins %
atout 707 3,H,7. and such 2 hardnens vhlue meltes the cerg.ing virtuslly

nan=chinatle,

“a—ak
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Tome castinTs, such as »lain czrton steels or hish nansenese stecls
cont=ining 19 to 14 * m=ng~nese, nesd to be annealed or normalised o
deztro; the "as-c-st" structure. Sinilarly, castings —made by castins into
met=1 mouvlds, such z2s smun casz® iron Jines, Tust =120 Ye a2mmealed %o reo.cve
the chill.

In conse~uence of these factors, standards for castings zre dra:m up
on the basis of measuringz the -roperties of *he material noured inito 2z mould
uzing -<e—arately cast test “ars -oured at the same tine as tze relevart
castinrms. Taturally the dinmensiors of these ~ernarztel cast test “ars must
be rel=ted %5 the section thiclmes- of tre castinzs beinz nacde =znd o, in
wapticul~ply sensitive cases such ag 7trev cast iron, the dinensions of the
tezt bar "as-cast" and after machiniag are nuoted. The munher 2f test hars
reruired for a narticular tatch of castings mar he determined Wy statistical
meihods, either on the basis of the %4ot=l weizht or on the nunber of
crrtings, or both, in the batch. ‘nnex TI shows the *test har zmecifications
and statistical remuirements for the Sri Lanza COrer Iron 3+andard 70.178:1772
to illustrate these noints.

Czst materizl specifications may, or mary not, contzin chemnicel anelysis
reruirements. For instonce, the Crer Iron znecificnation referred to ~hove

cont2ins =ections which st=te:

'ﬂ

7.1 T=e composition of the iron as c23%t shall be left 45 the discretion

0f the mamifacturer, tut minizum »nd/or aximum linits Sor »hos-horus
and/sr culohur 7ar be srecified by »sreenent beiwe~n the murchaser 2ad the
manufacturer.

2.2 In the cagse of snecial castings tne detailed chenic2l compasition zhall
be 22 asreed to vetyenn the nurcheser and the ~znulacturer.

3inilar clauses are +o me fsound in the Zrey Iron “4enardz 2f the
2ritich, Indian, !mericen and South African 3tandards Orsnzisations.

In contrast 4o 4this, however, in t2e cases 0f co=ner or ~lu~iainnm
alloy cestings, in nddition to the mech-=nic~l =ro-erties chenierl =nslrces
~re ~unied and some are given in great detail. Fo- exam=le 1,3.14:29,
"Coxner :lloy Ingots and C-stings”, for Leaded Rronze L7 2, ~notes liriis
“or “en elements sven though the hzsic alloy hes onlyr 4tnree congtituenss
1% £i1, 107 lead, 20 co-ner. Of the sther seven elementsz, alumininm nt

7e15 ~~ximum, mrazenese at N.01° maxi-um ~nd siliecon at 2.7 nazi-mm or

33
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eterisug ~flantz on 4k

W

M ject 4o commlsory »2nalrgig heesruse of their de

sroerties of the 2107,
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Tevertieless, even -hen considerinz nmnalysis the effec+s of section
snd csememmtion an solidification have to be taken into ~cco-unt. Tor
insi~nce, the centre of a 77" co-rer,22 . zinc, brass casiing is 2luars
richer in zinc in the centre of the ceostinz than at 4he surface. Yence it
is usual »ractice to cast a senarate ~nrlrsis block -thich is eit-er
ciill c2st to »revent sesgrez=ation, or drilled comnletely throuzh 2nd the
linzs mixed =nd averaced. This ty2e of situ~tion is usually covered
in 2ither a “tandard for a ethod of in2lysis or a Code of Pr-ctice.
Testg of actual casiinzgs are nsually coniined %o
(i} Tisual exanination Sor ohvious defectsz like shrinksgze, bHloholes,
slazs etec.

(i1) Intern=l exrmination %y ~-r=J,¥ ray or ultrasonic nmethods.

(iii) Zrack detection by dye -enetreaants or magnetic methods.

(iv ‘ctual proverty determination in the case of cast ir as %y
determinnation of reson~nt fre~uency.

(v) Pro-erty determinatic: By eddy current commdnrison methnds.

Tests (ii) and (iii) 2re usually c:afined to large castings with the

customer having %

+ezts (iv) and (v) are annlied to mass oroduced critical »arts such as

ii
he right to acce»t or rewoct on the 2vzilztle eviderces

ralze drumg, axle hubs, crankshafis etc. for motor wvehicles, zenerally
referred to as "life or death comnonents”.

The oractice emnlored is to carry out the zonic or eddr current te-t
sn = rangze af castinzs, oht~in the relevant re-~dinzs and then test these
crztinzs to destruction. In this -re;” the 2ssociated test rezults are
oht-ined for castin=s which zuit the nerformance re~uirenents. The
pro~erties of such castinrs are usually estoblished »r joint s-reements
Yetwenn fourdry 2nd customer. '

The only other zmecificetion +hich mar be 29nlied %5 e-stinzs relates
40 "2rmiseible dimengional toler-nces ~f different ma%erials and comnonents.
The hagic reference on -fiich sther st-ndards ape hared is
130 - 7C?, Linits and Fits. Irternationel 3tondard o, 3062, Coztinzs -

Jwaten of Dimensional Tolerances.

“ance t9 conform 1o irterastion=l standerds nroctice for c-siinrs, the
Sele3ele nead .onlr “e concerned +ith Aimension-l tolerances, materinl

secific~tions, 2nd met-ods of test ~nd analysigs, In view of the limited




-3 -

rumber of allors being made 2t oresent in the comntry, it iz anly necessary

to concider the followings

(1) Com™mer allors cestincs:i.e. bresses, bronzses and ~unmetsls.

(i1) Mlumininm 21loys castinze: hest treateble and non-heat trestsble.

(iii) C-st steels: nlair carhbon, low 21lloy, »nd hizh monzenese (10-14" "m.)

(iv) Cnstinzs: Dimensional Toleraxce.

(1 standard for Crey Iron C-stings already exists, M0.178:1973.)

The fol nwing Codes of Practice :ronld be an asset;

(=) 3%tandard *'ethods of inslysis for Cast Iron - carbon, =ilican,
manzanese, "ho~rhorus, nickel, chrominnm, a~smesiun, sulphar,
titrniuwn, 2luminium.

() Stendard !lethods of Analysis for Conper Alloys - %in, zinc, lead,
2luminiun, iron, nickel, manganese, 2ntimony, 2rsenic, cilicon,
biermuth, phosphorus.

(c) Standard ethods of Analysis for iluminium illoys = megnesium, iron,
silicon, mangmnese, nickel, zinc, lead, tir, titanium,

(¢) 3tandard ethods of inalysis for Steelz - czrbon, manzanese, sul mr,
silicon, phosphorus, nicl'zel, chromium, *‘unzsten, molybdenum, conper,
niobium, titanium, | '

Generel Conditions,

All st2ndards for cestings inverisbhly include z-neral clauses to cover
asnects of oroduction which are not measuresble i.e. sianderds of srinding
and finishing, ~Teneral 2prearsnce of the castings, rerssir of crstings,
+eldanility, mechinabdility etc.

For instance, the Sri Lanka Standard for Crey Iron includes:

5.2) The castings shall be sound, clean and free from distortion and

injurious defects. They shall be well dresred and “ettled.isses
) Ther shall be 7m2~hinable by the normal methods for the srade ~necified,
5.3) o rreldirz or reairs thall ke carried out ithout the orisr sermission
of the purchager, "Teldins referred %o here includes “urninz in or
fusion -velding in accordence +rith the co~-on foundry practice.”

11 standards +thich may be subseruently -ren~red »7 the 3.L.S.I. for

c2ztinas zhould contain ziniler cl-usges.
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3. Stondards for lethods of Test for Cnast letals,

Standard Tests.

The usual nech~niczl tests carried out on cest naterials 2re for
tensile strength and ductility, hardness, imwect resistance and, in ih
case of grey cast iron, transverse 15ad resistance. “dcditionzl to this,
czenicsl analysis is invariably resguired 2nd for some 2llors, »-riiculsrly
~ cast steels, evidence of s satisfactory micro-structure could be acized for.
1z outlined in Section IITa "Trde of Standard Tesded for Castings”, these
tests are c rried out on serarntely cast test tars.

Tensile and Tpangverse Tests,

Becruse different tydes of alloy re~uire differences in %test conditions
for tensile and transverse tests, eg. differences in strrin rate, the use
of machined or unmechined test bers, or different sizes of test bars, then
it is common nractice for the standards for cast metals to include the
snecific test Zetails in each relevant material stzndard. These +ill even
include full deta‘ls of the method of manufacture for the tes: bars to
ensure that renroduceability of the test is maintaired. So, to conform
to irternationesl ~ractice, 2ny standards nroduced for mrterials for
ca-tings should also include this information. is =n excmple, the -irn“ard
re~uirement for aluminium alloy casztings is shown in Annex XII.

Hrrdness and Imnact Tests.

H-rdness tests may be carried out on either the iest bars, orn the
separately cast blocks for anslyrysis, or on the casting itself. is lonz es
the surface has been ground to nroduce an area free frzm moulding s-nd,
surface oxidation or 2ny other condition +~hich mry nroduce a smurious
result, then this will be ade~ruete, % range of Hardness values is =lways
snecified in the material standard and if the meterial meects the other
znecificotions then it invariablr meets the hardness re~uirenments, '

Irmect test "ieces a2re usually merchined from exira iensile test
nieces cast cnecifically for the ~urnocze.

Toth tynes of test ie. Hrrdness and Imnact, have slready hecn
internrtionally astandardised and Sri Lonka hes izsued itz o
enecificetions aa follows:
3ri Lraka Stonderd o. 112, Yickers Znrdness Tests
Sri L-nks Standard Yo, 175, 2oclrell Hardnes~ Tegls
3ri Lonka 3tzndard Yo, 145, Trinell Hardnes: Tests
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ri Lenza 3Standard To. 354 Tzod Tmnct Tests
5509 . H

[9)]

Sri L -niza 3tendard No. 355, Charay Imma2ct Test.
So no further work is re~uired in this field.
Chenical Anzlwsis,

mhie has »lready been discussed ir Section 1174 "Areas for
standardisation” »nd recom~endstions neée for the is~uance of Codes of
Opactice to cover the ar~lysis of cast ironsz, steels, conner and
aluninium 2llors.

3 orn=ctmictures.

This is 2 nishlry soecialised arez of metrlinrgy 2ad there =re only
a Perr siandards which contain srecifice remyirements. Prohatl;” the nost
notable is thrt for the degree of granhite nodulrritr in standards for
3nhepoidel Oraphite Cast Irons. is this is not produced in Sri Lonke,
snd iz urlikely to be for some consider~ble time, then no 2ction is

needed at nresent by the S.L.3.I.

C. Eruipment for Testinr Cast “aterizls.

Zrninment lvailable.
The S.L.S.I. iz -7ell eruinned for the majority of tesis usnally
snecified for castings. The deficiencies had already becn identified -~rior

£5 the 2rrival of the Adviser, and the eruinment ordered.The rdyiser

found some errors fue to lact of specialised mowledze in cert-in fields
arg Lhece have bYeen rectifieds the m=jor erro® occurring in the
znecification for esuirment for the determinntion of carhon in irons
and steels.

Additionally, there were some chort-ges of besic tocls and enuinment
although the major items had been ordered. For examdle, nlthough an

I~0d/Charny impact machine is avrilahle, the snecial millinz cutters

"he only nocgible wreakness is the canacity of <he mechine ged for
tensile testinz. At 25000 ¥Xg. maximum loed it mary be slizhtly ton small
in the future if the foundry industry achievez the canahility of malting
the Wizher strength sterl castinzs, or if industry re-uires tests on 2ny
ni~1 ~trangth steel products. 14+ is, however, 2deruate for nresent
arsfuction ~nd larzer eruinment is avnileble 2t the Universities and at

the 3teel Cormor-tion.
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The 3JLeT.I. TOssesses hardness testers, ~n Izod/bharpy imnaect machine,
» tensile test machine, an “-r-y machine, an eddy surrent tecter, 2ad a
+ror“shon for the -»renaration of test —~ieces.

Tor the 2nalyticrl asvects of its -rork, the Z.L.3.I. hzs zood chemical
2nalrysis fzcilities. In the metallogranhic section » 7o0d nicroscone is
2vailable, 2ltho:zh there 2re deficiencies in the smeciren prenar-tion
facilities. "™nfortunately, the speciren nolishing wheel hes Teen usurmed
for other —urmoses snd is now no longer fit for metallogresrhic -ror%z. There
is 2 shortage of good ~u=2lity hand files -riich »re eszentinl in the initial
startes of srecimen nrenaration.

In viey of the established facilities it hes only bheen necesszary for
+he idviser to easure that 211 the 2ncillary e~ui-ment for the =main '
ecuioment was avesile’le.

“~uiment Teruisitioned. .

Prior to the arriv-l of the idviser, 2 renge of zzriness testers

#nc¢ zn unltrasonic flaw detector had been renuisitioned, The idviser hes

cdred to the list of probes for the ultrasonic mnachine to enable
transmission as well as reflection testins to be carried out. Then this
e~ruipnent arrives, tZe S.L.S.I. ghould be well es~ui-ned for tie mechanicol
rnd met~llogranhic testing of cestings and cest materials,

The “dviser has recommended thet various addéitions be made to the
netallographic erui-ment, including the renlccement of the noliszhirg
~heel, »nd reruisitions have be:n submitted to UTIDC,

In the chemical section, e Strohlesin determinator for cerbon in irons
and steels has been requisitioned, tozether with the necesrary furnace tubes,
comhustion boats, stancerd seamples etc. for anrroximatel’ one rear's needs,

Zrui-ment Teficioncies.

m™e ‘dviser iz »f the oninion t:at for the Jetermizntion of coom=r
»né lead irn convrer allors, 2n electrol:rtic heneh ~ould bhe 2a adv-ntnsse.
Tiscuszions with the Yead of the L-"orstories has indicated tha%t +the
control nanel for this can be -roduced rithin the S.L.3.I. 21 tha*t the
~rinecinzl ermenditure -muld be for a nair of rot-tinr nlatinun 2lectrodes
+14h a stirrer.

"Mmen 211 of this e~uinment has heen reaceived, thi2n the 3.51.35.I, ~hould

be 2ble to cone with 211 the tests neces-ary firr c25% ~etals,
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Ne Cther Items 2elevant to Foundries.
It is —ossible thet in the future, tie fourndry iadustzy a2y recuire

~tandards for some of its raw m~terizls, such as ferro-allors, linse=d
0il, sodium tentonite, limeztone etc. This would involve the S.L.3.I.
in a complete new field of activiiy »nd would sertans renuire an
ex‘ension of the l~aboratory facilities.

The najority of the testing re~uired womld be in the form of
chemic21l nnalysis 25 deliberate contsmin-tion, Jariicularly of linseed
0il =2nd sodium bentonite with inferior ~usliiy materials is ~uite common
ia weny develoninz countries. There are hovever, some m2turally occurrirg
critical factors -hich may meke a meierizl unsuitable for foundry use.

1 zood example is limestone where the presence of as little as 1" silica
can render it only 507 efficient 23 a fluxins azent when nged for melting
and /or refininz cast irons and steels.

The nrenaration of such stzrdards ~ould be of use to the foundry
industry as, at nresent, the level of +echniczl knowledge is not hi-h
and these standards would be a guide as to what to specify in meizing
nurcheses of these m-terials.

It is unli%ely that the vrevaration of standards for foundrv sand
would be effective 25 so many different factors are involved, derending
on the metel or alloy being cast. S2nds reruired for small, lisht-reizht
castings are different from those for larvp, hesvy castings. C2sting
temneratures vary from anproximztely 680 C. for larze aluminium castings
t0 16097 C. for sieel castings, so the range of refractoriness re uired
-iould be exiremely large.

However, it is nossible that standards for some or 211 of the
followine ~ould be helsful to the industry in the futare: ferro-silicon,
ferrqrmang:nese,'foundry coke, sro-nite for carburising nurnoses,

linzeed oil, sodium bentonite, limestone, dolomite.
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I7. COUCLUSTICNTS,

1, FPoundr- IndusirTe.

St

“qsality comtrol, ith all its concerts as unierstiod in develored
countries, does not exist in Sri Lana. Orranisations vhich have the
racilities for ~uality control either do not use then a2t all or use
them immroverly. Most foundries have no facilities.

m™e foundrr methodologyr in use throushout the country is ohsolete and
haz be-n dizczried everyiere else in the -orli that the ‘dviser hes
vizited as 2 Tonsult=nt.

Tepe igs an excess of foundry capecitr in relation %o the smecant of
-or% sv-ilable and i% is only the use of slow, lohour intensive
methods, counled with hizh rejects, that enables nost Tovndries to
st2r in business. I-mrovenments in ~ualitr conirol and hetter
~roductivity ~-ill hoth reduce the smount of +orlz ry-ilable ~nd zore
foundries will aave to close.

There is = great reluctznce to change exigtins methods despite
as-ursnces to the conirarr. It seems to ve easzier 9 =roduca —erzons
~h somethine cannot be done pether ther to thinl sorisivelr ihat
gomethins must be done.

"he lavel of technicrl comnetence in ihe indusiry ig very lov =t
211 lavels. TPucriion z2nd traizirz are dezneretely ne~ded in menual
a:il1ls, nmenagzement -né costing metnods, ~uzlitr coniral and the
acientific »~rinci-les of foundry~rori.

3111 tne foundries belonzing to the larzer or—anis~tions, both -ublie
and -rivste, are grossly over-siaffed beccuse of the nmethods nsed,
™ape is » definite danzer to the indusiry from the "Cuin~ of
ch22n items -rith 2 hich crset content 2% Melor cost -rice.

™ha form of the 2lectricity tariff is not nadersioond in induzsrr -nd
even if i+ were, it would still be a considerable deterrent to ihe
use of electrically nowered rachinery.

Thapre 2r- no -rzciically competent or:=nisetions or izdividuales %o
~hom industry ean surn for hechinicsl asziatence. Mhere rre not avon
ranpecentntiveg fron the larze Poundrr arierisls sumlierss there

~annla 49 he enacerned ifh sellin~ their yroduets huh, in ~anersl,
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ther a2re mod »rzcticnl foundrymen of -ride e—Terience ~nd are usrnllyr
Silfing to hel> ileir cusioners.

There is encouragenmans in the aittitucdes of those of tle yow s ensineers
wno wish 4o ctay in the indnstry 2nd nalte the foundry their capeer,
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The are nrev-ared to ~rorz hard, are not =fr-id of

[

tier 2re -2illing 40 learrn.
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2. 3ri IL-n%a Standards Institniiom
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“hen 211 the er~uni-ment which has been r2~u az heen rrouszt
into oneration, *the 3e.L.3.I. ~hould be =3le 40 c~-2e ~ita the ins-ectiion
of =2nry cast materials or cmstings. Tecilities il ecxist for chenice-l,
metallurzical, mechanicel =nd visuel exaninntion,

1lthough there are some officers emmlored by the SeleIoTe ho 22ve 30ne

",

foundryr novledre, there ig onl;” ore nerson vho nprears to hzve
arscticsl exrerience, 2nd this is noi 2de-uzte.

There is a need for » metallurzist to he emplored in the naterials
testin~ section -ho iz crnahle of interpretings metnllosranhic struectures.
The Institution will obviously onerate in 2 more cohezive enner vwhen

211 the cectinns are united in the 2zew l2borstory buildin-=.

It -ras zretifrins to note the entlusiasm for the job shovm hwyr every

indiviéual +ho ras encountered,




A. Toundrr Industrv.

Man drawing up these recsmendations 4te follo-ring woints had to he
talzen into sceount:
2) ‘s distinct from aplyinc to any sinzle or-nnisation, the recorriendations
must be relevant to 2 whole industry coverins larze 2néd small, »ublic
znd private, end ferrous and non-ferrous foundries. Ther muct he hased
on nationa2l considerations and not towsrds the i-mrovement ~f any
individu=1 comeny.
h) ™er must be directed to hel-ings the indusiry to held iiself.

Jenring these in mind, the following reccmmencations are nzde,

Traininr,

1) If any sustained i-mrovemen: in the industry is to2 be made, then thq
~tandards of fourdry educatiorn end training must he raized considerabl:;
Tmndry tecrnology zhould be introduced into echanic=l Tnrineerins
desree courzes, »t least as an ontionezl subject, ~2d it c:omld be 2
commulzcory subject in Produciion Tngineering and M-terizls Z-c-ineering
courses, Thesge ccurses chould contain a larze nronortion of nractical
=torX, not necessarily with the objective of »rocducinz mouldiny ~bilityr,
but directed towsrds tnowledse of the necessary Jronerties of meulding
o»nds, the foundinz rronerties of different 2llors, and the scientific
~rocesses involved in metal melting, 21" of vhick sre lacizinz in the
roung englineers precently employed in the industrr. The University of
oratura vould anne2r to noszeszs the neceszary frcilities to do tais,

2) 3hort courszes on s-eecific fourdry tonics, mich 23 curnola overation,
non-ferrous melting, properties of moulling sands, should also te run at
the Tnivarsity of for-tuwa, These muld %e Airecied znecifically torerds
anzineers emnlored in the fourdry iadustry a2t 211 lewvels, It is just az
ezzentisl for zenisnr mrnagerient as -rell 2z the ~roductiion s%af? to morr
the find-mertels of the rroceszeg under 4ielr negiz, Cnl:r then c2n ther
affoctively ngzess the efficiency and economies o0f esch denzrinment,

3) The facilities of the treiningz foundry of tiz Industrisl Davelonment
33-2rF at Retmrlane s19uld be utilized for nracticel traini iz of en~incera
alreadyr in emploiment in foundries. Th2 4raininz, hovever, should he in
nodern methods of aroductisn aznd not ke nernetintiosn of the o%solete

wnthods at aresent in use in industry. The dreszently unuged esuionent
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eu=~1lied 2 2 -revicus I.L.C.Project chould be bBromzhi into use for this.
he use of these facilitiss for this murmose -rould enstle emnloved
arzineers %<0 receive some tr-ining in orivaie, i.e. ithout leszs of face
or >restize b being secn by the employees urnder their surervision.
4) The trmirinz ziven 2t the Indusirisl Develooment 2o2rd Treininz Toundry
to anorentices from the lational ionrenticeshin 3oard zhould be mod-rnised
to nroduce cr-fismen more able to m2lze the t;mes of castings: reruired by
aresent deoy industiry. "ore use muzt be nede of rlated patterns, moulded
ranners, »inned and bushed boxes ard nilled sand. Training must also »e
ziven in the use of mouldins machines. Traizins 40 mould small castings
in the flosr mist be stopned.
5) To overcome tie need for ~killed naiternmalers nble to malte both -ro0d
and metal natterns and vlated natterns for rachine mouldinz, a course
nf training should be started., This should he at one of the Technical
Collegez. such as aradana or Ratmelsna, vhere facilities for the necessary
drauing of“ice treining, machine and hand wroodrork =~nd metalwork are
2vailable. Like the other training suz-ested, this should be in modern
methods, using milling machines for a'very hich 2ccuracy, and even nails
zhould be éliminated in favour of screws and glue, '
6) Although the Foremene Trainiry Institute st Tar-henvita does not heve
the facilities for »rocticel training for skill unnsradinz for foremen, it
zhouléd, at least, he aslzed to provide courses in foremanshi, .*2el?2,
covering such items 28 nen menazenent, basic nrinciples of sti.g, =2nd
the other agnects of sf7icaworlz --hich today'~ foremen are ermrec 2 %o
serform.
7) The a~mointment of a full-time Adviser in Poundry Technology by UTTINO
is recommended., Tze ldvizer 'ould be evnected to nrovide %technical
aasistance to any foundry ~hieh renunested it. To tais end, the
arointment should be for a minimum of ons rear, out 4two resrs -rould be
nreferable, az the chonges 4in incustry -1ill, of naecessitr, be zlow
beceuse of the canital investment +shich -rill he re~uired,

The Adviser -ould, afditionally, be exnected to 2asist in the
imnlementation of ecommend-tiona 1 to 6. Yence thre ~ualificatisng of
the individusl s -ointed ~hould be wesed on long, rectical, foundrr
ernaricnce in a neveloned country, and academic ~u2lificotiong should he




of szecondary ir-oriance, It is unlilely that ~ cendidate from » develsning
cruntry ovld have the neceg-ary lonz and "raad -~racticel errerignce at
the level remuired,

fovernment Action,

8) s remarked in the body of the Report, one »f the nmajor deterrents

4

+o industrial -2rogress in 3ri Lanla is the system of chargineg for
electricity. The Tovernment should immediately revierr the wrinci-les
nnderlrinz the sresgent tariff syrstem, and rroduce 2 new srstem vhick wwill
ancouvraze elachrification.

There will be little wvalve in the extensive hydro=electric -over
develonments 2%t »resernt under way if, by the 4ime the ~over comes on
stream, the ensineerins industry is a0t in 2 nosition to use it. This
nay be due to, either the nresent reluct~mnce of the industry to install
electrically Ariven enuipment orythat the ensineerin~ industry, due %o

e

%z Tailure to mezt its competition, haz collzrnged, Zvideznce of this
fzilure iz already z2mnarent in the maz~ive finsncial loszes heing
sustecined 2t mresent W7y the mejor en~ine-~ringy commanies,

9) The second n~Tstive factor influencing industri-l nro-recs is the
riumvine” of cheear items with a hish cz2st comperent 2t ~rices below cogt,
Intort insnection and snti-dumning tariffs =2re recessaryr, 2nd chould he
introduced by the Covernment immediately. If no zction is talten, than
$he foundyrr induztry 111 suffer hadily snd, -then i{ hes Bollapsed, the
anpizet -~rices of the i~moris rill rize considarehl:r,

197) The Government should set an example 40 *he rest of the iadurtry by
the introductisn of 2 technieal overhaul of the 3tete founéries. In
narticular, the 35tate Herdware Corporstion heg the facilitiea for the
sroduction of at least 100 tons ner dery. The exmensive TJermon eruinment
fo> the zand conversr zyzten, the 10t hlazt cunsle, the noulding machines,
have all heen nezlected a2n4 should he re=furhished, ™in lehour force
~honld “e reduced in the firet -lace by 2t lesst 57¢, froa 273 amployens
40 70 ~ore than 119, =2nd the zavinzs on wages ghovuld he uged to n2r a
=nad Loundry marnzer (izmorted if necez-ary), =nd to My mod ~ualisy

ror nnterialz, Miis foundry has the canneity =2ad e~uirment £o0 orsluse

azcellent ~ualitr at low cost, civen 4he rizh% —pscticel 'mrw=horr,
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3. 3ri Lanla Stand-»ds Institniion,

e

11)  Tiere iz z need for 2 sr=cuate in Yetallursy in the n%erials
Tastings Lahor-tory, The -~erson should znecificallr e cm-a™le of
intermreiing netallogranhic strrictures »nd relztinz tlhen to the
seoduction nethod, aiurslly 2 foundry dHackoround wronld Me ~refersile
in view of the %;72 of ~o»'- intended to He done r the section.
A srefuate in Yrterials 3Science is unli'zely to have ihe neces-ary
~n~1iTicrtions, ualess he/¢he has be-n exiensivelr =mnlored in the Field
af metal”ogr2ohy zince rracduation,
12) Tn fecilitate the Institution®s -ror't in the area of cretin- iacrection
it —ould be advisable if 2% least one, %t oreferabl:s itwo, of the ataff
receive more training in foundry -orlz. A veriod of nrecticzl tr2iniaz in
a foundryr is regarded as neces-ary, so that the” are more familinr with
fourdry nrocesses and, more narticularly, +-e /efects sccasiniaed ™yr thoze
Jrocezre3, A ~eriod of ithree momths in each case is su2cted, one nerson
should be zent Zast, sar to Jopzn, 2nd the other 'est to 2 countrr lice
‘rzentina or exico, vhich have sinmilar rew material nrobhlens to 3ri Lenia.
13) The S.L.S.I. chould srenare stanésrds for tha following:

2) Coover illoys - Inzots end Castings.

- %) Aluninium Allors - Inzots and Castings.

¢) Steel C2stings.
The standards should Ye nrenared sccordiny to internntionnl conventions
anf =zhould inelude details of 4the nntiern etc. for the teszt hars zoecified,
12} ™e S,L.3.I. should prepare Codes of Practice for the followings

2) Stendsrd 'Tethods of innlrsis for Coprer Allors - +in, zinc, le2d,

eluminium, iron, nickel, manzanese, 2ntimony, =2reenie, silicon,
bismth, rhoarhorus.

b)Y  3Ftandard lethods of melrysiz for ‘lunininm fllors - irsn, -ine,

marmecium, 3ilicon, non~anese, nicel, lead, <in, titaninm,

e) Ti-ndard Methods of ‘nelrsis for Cast Irong - carhon, silicon,
sulnhur, nhaognhhorusn,’ “an~2nese, niczel, chromiunymarmesiun,
titanium, aluninium,

4)  3tandard Tethods of inalysis for 3tes) Caatinrs - carbon,
man~aneze, silicon, ohoamhorus, nic'el, chromium, tun-rten,

nolrhdennm, conner, niohinm, titsnium,
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1) study the technological background of the Sri Lankan ferrous
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measures for improving the technologies and quality control
practices of these fcundries;

11) advise the foundry industry and the Sri Lanka Standards
Inscitution on the training requirements of their staff;

111) assist the staff of che Sri Lanka Standards Inscitution co
identify areas for standardization, methode of testing,
equipaent and other relevaac maiecrials wichin the area of
foundry technology.
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Qualifications

Background information

2"
-

" University degree or equivalent in !h-tallurgy, Industrial

Chemistry or Materials Science with extensive work experience
in a medium or large-scale foundry.

English

The Sri Lanka Standards Institution (SLSI) came into being in 1965,
with the passig of Bureau of Ceylon Standards acc N2 38 of 1964.
The Bureau presenctly coasists of four major Technical Divisions,
namely, Scientific Standardization, Engineering Standardization,
Isplementation, Certification Marking and Export Inspection
Sexvices. These divisions ara under Asst. Directors, who

report to an Executive Director. In addition to the major
Technical Divisions, services are provided by a Library,

a Training Unit and a Printing and Publication Section.

The Scientific and Engineering Standardization Divisions are
respousible for the preparation of Standards Specifications and
codes of practice. Presently, they also deal with ISO and

IEC work, namely, study of ISO and IEC Draft Standards at the
voting stage and participation in ISO Technical Committee Work.

The preparation of Standard Specifications are grouped under
6 Divisional Committeecs, nzmely:

1. Electrical Engineering;

2. Mechanical Engineering;

3. Civil Engineering;

4. Agricultural and Food Products;
S. Chemicals; and

6. Textiles

SLS1 has so far finalized 600 standards and 150 subjects are
under standardiization currently.

Among these are products standards as well as codes of practice
concerning the environment and the health and safety of the -
workers. Some of these codes of practice are incended to be
useful guidelines for the formulation of regulations by

various Government Departments and Authorities foc praccices

and procedures an trades coming under their jurisdiction.

Under the recently enacted Consumer Protectiorn lLaw, around

340 consumer commodities have been declared 2s essential to the
1ife of the community and have to conform to cthe standards
prescribed by the SLSI througn regular sampling frozm the
market as well as from production, testing in the SLSI
Laboratories and follow up action with the manufacturers.

Only two standards have so far been declared as Compulsory
Standards under the sSLST Act 4s the procedure ostlined under the
SLSI Act for legal enforcement of Compulsoxry Standards is
cusbersome and coscly.




The Laboratory Division of the SLSI functions under the
Assistant Director assisted by 2 Senior Testing Officars.

11 Testing Officers at graduate level and 11 Technical Assistants.
The Laboratory has been organised to handle engineering

testing, which includes Electrical and Electronic; Physical

and Mechanical, and Scientific Testing which includes textiles,
food and chemicals and microbiology. A workshop has also

been set up to facilitate the fabrication of equipment

required for testing work.

The Sri Lanka Standards Institution (SLSI) headquarters and
labora:oty are presently accommodated in temporary premises
comprising of around 23,000 sq.ft. of space of which 8,000 sq.ft.
is occupied by the Laboractory, 2,000 sq.ft. by the library,
4,000 sq.ft. by the Iwplementation and Training Division and
9,000 sq.ft. by the Administration, Standardization and

Printing Division. The Laboratory carries a modest range of
equipment necessary for its testing and quality control work.

in the above background the present organization and infrastructure
of the " SLSI for the development 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 market and foreign

markets, is hardly adequate to carry out these gigantic

tasks effectively,

It is prohibitively expensive for a small country to meet the -
costs of strengthening the present technical services and
infrastructure, in order to effectively carry out the above
tasks. The Government is therefore, soliciting the assistance
of the UNDP and UNIDO to augment and develop the institutional
arrangements required for providing the technical services

in the current industrial background to purgue a planned
national programme for building up a viable standards
organization. In view of the paucity of local technical
experts to devote their time and services to SLSI it is
desirable to enlist the services of international experts

to assist in the programme formulation, equipment selection,
training of local personnel and preparation of operating
manuals for implementing the SLSI's programme.




Activities Week No.

10

11

Survey of SLSI and Laboratory

i+

Visits to Foundries

Discussions with Foundry Custamers

Preparation of Equipgment Lists

Meetings with Senior Foundry Executives

Meetings with Senior Govermment Representatives

Instructions of SLSI Staff in Foundry Processes

T

Instructions of SLSI Staff in Foundry Control

Instructions of SLSI Staff in Foundry Testing

‘F

Preparation of Individual Foundry Reports

Short Course foar Senior Foundry Management

e

Final Report

¥
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MEETING AT COLOMBO- COMMERCIAL CO. LTD.

TUESDAY 9th JULY 1985, at 2.3C p.m.
FRESENT: Mr. Amarasinghe - General Manager,

Mr. Akbar - Foundry Cansultant,
Mr. Mendis - Research & Design Engineer,
Mr. Warth - UNIDO,

and other members of foundry middle management.

Mr. Amarasinghe asked Mr. Warth to comment an his observatims
made during his visit to the foundry an 2Ist June and his discussians
with Mr. Mendis an 4th July.

Mr. Warth commented an the following:

I). The necessity far strict contral of cupala charging and operation,
segregatian of scrap to remove steel scrap, aluminium scrap and any
obviously alloyed scrap, particularly that which may contain chromium.

The chargs should be weighed and the coke charge catrolled by
valume. Mr. Warth explained that it is the height of the coke bed
above the tuyeres which is important and as the size of the coke
pieces will cantral the packing of the coke in the bed, then it is
easier to cantral the bed height this way. Additiomnally it elixinates
the variahble. due to the valuahle moisture content of the coke
especially during the monsom seasans.

2). The practice of making green send moulds and leaving them
standing cpen far 2 or 3 days befare casting. In tuis time the moulds
dry out, the sand loses its properties and washes away when the matal
runs over it. This gives the castings a bad finish and additicnally
the sand may appear inside the casting when it is machined, so wasting
expensive machine shop time and damaging todls.

3). ‘The use of expensive and imported Mansfield red sand. Admittedly
this is an excellent sand but there are adequate local replacements.
No other fondry so far visited by Mr. Worth f£ind: the need to do this,
In any case the moulding practice renders it a waste of mmey.




4). The practice of moulding the bottom half of the mould in the
floar rather than using two bax moulding. This makes it more difficult
to get facing sand coverage of the pattern, damages the pattern by
hammering it into the floor, mekes bax lecatian difficult leading

to off-set castings. The practice of using angle iran at the corners
of the moulds makes them vulnerable to damege by kicking or tripping.
There is very little ar no venting of the bottom half of the mould

8o increasing the tendency to blow holes.

5). There are no facilities for mixing core sand. At rresent it is
dne by hand an a wooden board bv a caremeksr. This is wasteful in
time and expensive in oil as the mixing is not good. With a good
paddle mixer the oil cantent could possibly be cut by as mch as 50%
and the mixer would soon pay for itself,

6). There are no routine scrap inspection reports. After every cast
a repart should be made an a recard sheet not anly of the amount of
scrap but also the cause of the scrapping every indiridual casting
rejected. The reports shculd be visible in consecutive order, say
pimed underneath each other on a board so that the regular causes

of scrap can be identified. Only when the causes are known can actim
be takes to prevent recurrence.

A suggested layout such a form has been given to Mr. Mendis,
and he is starting the operatian of such a system,

7). Productivity is very low. A labour force of 80 men working

45 hours per week at standard time plus 4 hours overtime for casting

at time and a half is a very expensive way cf casting about I5-20 tms
of melted metal. An estimate of labour costs is about Rs8.2500/= per

tan of good casting. This is very high for medium size jobbing wark
being produced an a reguler basis. By comparismn a local "mini-foundry"
is selling & set of 7 castings for sewing machines, intricate castings
of goud quality and finish, for Rs.360/=, The set weighs 46lbs so the
selling cost per tan is about Rs.[7500/= and as the foundry is private
then it is obviously profitable at this figure.

is achieved can the levels of can‘rol be established. e.g. if the
carban cantent of the iron from the cupola varies from say
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3.2% to 3.8%, i.e. a range of 0.6% in aue melt, then the first thing
to do is to tighten up the contrals to bring this range down to a
paxime of 0.2% e.g. to 3.2 ooz, Only then would it be possitle
to contral the level of the carbon e g. raise it to 3.4 o,

Mp, Akbar then stated that the mein problem appeared to be
(a) chilled castings (b) biowhales.

Mr. Worth commented that the cause of chilled castings was solely
thet of using iran of unsuitable composition for the sectian thickness
being cast. The usual causes are low Carba cantent or low silican
cmtent ar high Chromium cantent, or high Sulphur content ar any
combination of all four.

Chilled castings can anly be eluminated by:

a). Strict cantrol of cupola operation so that cansistent levels
of Carbm. Silicon and Sulphur are obtained and the levels adjusted
to those necessary for the castings being made;

b). removal from the charge of all Chromium bearing material, even
if only Chromium plating and the segre;ation of all scrap produced
from Chromium alloyed castings made in the fcundry. A Chromium content
of 0.I% usually necds 0.6% to 0.8% Silican to overcome its chilling
effects; '

¢). setting up a system of either wedge testing ar ch’'il testing of
the iron btefore it is poured into the mould. If the iron is shown to be
wsuitable then ssme modification can be made +o the compogitiaon by
ladle additions or it can be used in a different casting from thc me
far which it was criginally intended and for which it is more suitable.

The details of wedge tests are given in the Foseco handbook, a copy
of which is apparently available in the foundry office, and a phctostat
copy is attached to this report.

Mr. Mendis remarked about some castings which were to be made in
I% Cr irou being given to another foundry because of th: difficulty of
cbtaining the required Cr cantent. Mr. Worth commented that Ferro -
Chromium ladle additions shculd be begged or enclosed in some way and

me.‘.........
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thrown into the ladle after there was liquid metal in the bottom of the
ladle: tapping is then continued an top of this. Putting the Ferro -
Chrome in the bottom of a dry, hot ladle simpiy causes loss of Cr by
acidation : this loss may be as high as 25% of the addition.

If chilled castings are a problem in the foundry then the right
decision has been taken when it was decided to have these I Cr
castings made elseuhere,

Passing anto the topic of hlowholes, Mr. Worth remarked that
the prime causes are excessive gas produced in the mould, bad venting
f the mould, and metal of too low a terrerature which freezes too
quickly and traps gas bubbles befare they can escape through the veats.

Greater attention to moulding practice, using baxes instead of the
foundry floor, better cupala cantrcl, and the checking of the metal
temperature would go a lang way to eliminating this defect automatically.
When these factars are under cantrol then attention can te given to
individual castings which still give trouble. Mr. Mendis is already

investigating the cost of buying an cptical pyrometer to measure the
metal temperature.

(It shauld be pointed out that fluidity of grey cast ira
depends not anly an temperature but also an compositian. The lower
the levels of Carbm, Silicon and Phosphorus thea the lower is the
fluidity and the greater the tendency to blowhales, Shrinkage porosity
and chill).

During the meeting Mr. Amarasinghe, General Manager gave
instructians (a) that control of cupola chairing, segregation of
scrap and cansistency of hlowing must be introduced immediately;

(b) a paddle mixer be built for core samd mixing;

(c) a scrap identificatim system should start immediately;

(d) mouldimg boxes should be made to eliminate the use of the foundry
floor and reduce mismatched castings;

(e) all Chromium bearing scrap arising in the foundry must be segregated;
this includes scrap castings, rumners and risers;

(£) to prevent dried out green sand moulds then they should be planned
to be made as late as possible befcre the cast. They should be
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closed uncored immediately with the runners covered and just befure
casting they shculd be reopened, blown cut, cared and closed again.
Cores must be piaced as late as possible tc prevent moisture pick up
by the cores from the mould;

(g) that wedge ar chill testing shculd start.

All of these items are basically just good practice which can be
jntroduced without a lot of capital expenditure (apart from the motor
far the paddle mixer).

The question cf a laboratory for chemical enalysis and sond
cantral was triefly menticned as a possibility for the future when
and if money is available far capital expenditure. Mr. Warth mentimed
that sand test equipment is available at the laborataries of the
Steel Corporation.




AU IV,

THE SRI LANKA FOUNDRY IMWUSTRY -~ PRUCENT AND MITUP:.

I will start by explaining why I am here and what I have been doing
for tha past three months. I am employed by the United Nations Industrial
Development Orgsnisation (UNIDO) as a FPoundry Adviser and I have been working
at the Sri Lanka Standards Institution. One of my terms of reference was:
"to study the technological background of the ferrous and non-ferrous foundry
industry in Sri lLanka, and recommend appropriate measures for improving the
technologies and quality control prectices of these foundries.”

The Direotor Cersral, Dr. N.R.de Silva, and the Deputy Director General,
Mr. R. Jayawardena, thought that one way towards achieving %this would be to
oall this meeting and generally comment on what I have seen, heard and felt
about the foundry industry here, and I concurred. It ought to be more
satisfactory than producing another report, which may simply be filed away
somevhere with the interested parties never knowing what was in it.

Of oourse, some of you have been astute enough to take advantage of
my visit here, have given me open access to your foundries and asked me to
help with specific problems, and for this, I thank you. You may not have
liked some of my comments, but I have tried to be fair, honest,constructive,
and coaservative with your money!

4hat I shall now say represents my own opinion, does not roﬁresent
any opinions or attitudes held by UXIDO, UNDP, SLSI, or any other person or
organisation. Naturally, it is based on only three months here, but you will
see from the introductory statement that I lived in .ri Lanka for 3} years
from 1971 to 1274, so I am not totally an "instant expert”™ -s some visitors
to developing countries become after three days. Also, I have worked in
foundries, both large and small, for many years, so my comments are based ou
practical experiencs.

Since I srrived at the beginning of June, I have seen some good
foundries, some not so bad, asd.- some awful. Similarly, I have met some
very good fgundrywen, some fairly good, and unfortunately, some very poor.
There are seversl generslities which strilke me, among which are:

a) the digger the foundry, the more trouble it is in.

b) the lack of quality control snd the lack of understanding of what
auality control in a foundry really means.

o) the technically backward state of the industry.

4) the lack of intermal cost controls.

e) the lack of training progrsmmes avail: le .>r all levels and hence, the
insdequate levels of junior management aun. :.p floor co:trol.




a) Foundry Size.
In my opinion, in Sri Lanka at present, there are too many foundries

chasing too little work. So much of the traditional market of foundries has
dissppeared, not only in Sri Lanka but throughout the world, causing excess
capacity. l'any examples come t0 mind - the replacement of conduit and conduit
fittings, water pipe and water pipe fittings by plastics, drain covers by
conorete, cant iron bearings bv polymer self-lubricating bearings, gutterings
by extrusions and/or plastics, cast iron baths by plastic, and many items
vhich were originally sand cast are now die cast, made in weldments or as
forgings.

The smaller foundries, producing for their own use, such items as
parts Tor rice hullers, hand operated rubber rollers,electric motors, fan
components et0., and those producing jobbings work, for example, diesel engine
liners, sewing machine frames, brake blocks etc., are possibly more fully
occupied than the large foundries. They limit their production to items within
‘their capabilities, and, in general; if the casting looks right, or can be
made to look right and will do the job without someone demanding that it has
a tensile strength of ,say 15 tons ver square inch minimum, it is acceptable.
I have also found in these foundries, an attitude of inventivenes: and
diversification, and & willingness io look for, and create, other markets, which
for obvious reasons I will not divulge.

Unfortunately, this does not apprly to the large organisations producing
the larger castings and, in particular, to those producing rubber and tea
mackinery. If thay will forgive me for saying so, my opinion is that they are
irying to make items beyond their present methods, and T will explain this in
detail when I talk about guality control. Suffice it to say that it is
internationally rejognimsed that the most difficult castings to make are
brake drums, and the necond most difiicult are cast iron rolls. To try to
make rolls with sand of nuality which varies from day to day derending on the
whim of tho4mouldor, uncontrolled mould drying, metal which varies in quality
from cast to cast, and with moulders and patterns, to say the least, of
dubious quality, is simply asking for trouble.

| The smaller foundries should not feel too self-congratulatory about
thig, besause their methods are exactly the same; it is simply that e kind
of wark they make allows them to get away with it. If any one of the larger
foundries can get its quality and productivity right, then the small foundries
ocould lose their jobbing work and also be in trouble. -




But, to return to the larser foundries. Becruse of their theoretical
capacity, and one of them has .in my view, a mel+*ing capability of at least
200 tons per duy, they are expected by their customers to make the bigger
castings. The gituation is now that the customers find their expectations
are not being realised, and the foundries are frustrated with their probvlenms,
80 neither side is happye.

So why cannot both the large and smel)l foundries produce castings
enual in quality and price to those which can be imported, despite the
protective tariff of 60. which applies? There are two reasons;

a) lack of quality control - not only knowing how to control quality, but
what to control, and
b) productivity which, in some cases, is so low as to be beyond belief - in
" one foundry I calculated it at 37 kg/employee/week$

b! Oualitx Control

There is a misapprehension that supervision is control. Unfortunately
it is not., Supervision literally means “"watching over” and may only involve
seeing that men are working. Control means that personnel do exaatly as they
are told every time, that changes are only made one at a time and under
instruotion, that the qhangpa are recorded, and the results of the changes
recorded and used for future production. Also of course, it means that exact
instructions must be given and, following on from this, there must be
controllers who are technically capable of ~iving these instructions. To date,
1 have not discovered a foundry with a Quality Controller as such.

Quality control i3 a "ictal concent" i.e. it is not satisfactory to
control only one factor in production, but it is essential to control all
factorq and to the same limits every time.

Let usy for instance, consider blowholes. I have listed in Fig.l
seventeen different nossible causes and there may he more. Who is the genius
who is going to look m£ a blowhole and state with accuracy which of thene
causes is to blame? If he says the sand was too eak, how does he know? If he
says the metal was cold, again how does he know? And, logically, if you cannot
. pinpoint the cause of the blowholes, how can you start to eliminate them?
Without control, the cause of the blowholes iay be cold metal today, it may
be wet sand tomorrow, =nd something else arain the following day. Another
example; let us consider what happens if the carbon content of cast iron is
low. Pig.? gives some of the effects. 'nd all of this can happen because at
10.30 am the wind was Porce 7 in-tead of FPorce 3, and from ths West instead

of the Southt




Figel. POSSIBLE CAUSES OPF BLOWHOLES.

t00 mugh moisture in the sand

t00 much coal dust in the sand

uneven moisture content of the mould due to bad mixing

low sand permeability due to too much clay

low sand permeability due to wrong grain sise,shape and distribution
underbaked cores

too much oil in the core sand

bad, or blocked, mould venting

bad, or blocked, core venting

excessive use of moisture when rcleeking and repairing mould faces
wet ladles

wet furnace tapping spout

low pouring temperature

pouring too quickly

wrong metal analysis resulting in low fluidity

'form;tion of excessive manganese sulphide in cast irons
contamination from dissolved gases on melting, eg. hydrogen in bronzes,

nitrogen in cast iron.




- Pig.2. EFFECTS OF LOW CARBOM CONTENT

y -

Property Change Defects Caused
Loy Tluidity Blowholes. Slag inclusions.

Misruns, cold laps.
Excess metal discarded.

High Liquid to Solid
Shrinkage

Shrinks, draws, porosity.
More feed metal needed.

High S0}id Contraction

Hot tears, twisted and deformed
ocastings.
Castings undersize.

High Chill Tendency™

Higher casting hardness

Chilled edge. White iron castings
Hard spots.

Nifficult to machine or
Unmachinable cagtings.

Fig.). FFFECTS OP LOW _COKE BED.

1) Low motsi temperature

blowholes, slag,misruns,shrinkage

2) Low carbon pick-up

shrinkage,hot tears, chill,slag

3) High 8ilicon losges

shrinkage, chill, slag inclusion
hot tears., -.

4) High Manganese losues

brittle castings, slag, blowholes

5) Thiok viacous sleg

slag inclusions

6) Low melting rate




You say think this i{s a ridiculous statement, but consider it in detail.
The commonest cause of low carbon content from the cupola is that the coke bed
48 t00 low. Waen the cupols is first lit, it is started with a wood fire and
ooke obarged on to thim when the wood is well alight. When the coke is alight,
the wood ash js raked out through the breast door and more coke added. Finally,
when the bed is well alight, »nd Just before oharging the metal,say two bags
of ooke are added so that a oonstant amount of coke is used in the bed each
day.This seenms %0 ipdicate oontrol, but unfortunately a strong wind from the
West today, will give a different rate of bed burn~in from yesterday when the
vind wvas 1ight and from the Bouth. So today's bed has burnt away more by the
induced draught, and is now low. The final stage which was lacking in the bed
preparation was to measure bed height, i.e. the actual sise of the bed. A
oonetant bed height above the tuyeres(usually about 1 meter to 1m.30 oms)
every time the oupola is oharped initially, is essential to obtain the same
netal anslynes every day. It is exaotly like trying to cook a meal on a big
fire, & wedium fire or a smsll fire. It may be over cooked and burnt, just
vight, o7 undercocked sad 0old. Other factors could be the coke size, small
ooke packs more easily than large coke, or, perhaps, charging was delayed
for some reason, so the bed bturnt for a longer time tefore it was made up.
Whatever the resson, if the bed height is not controlled initially, then
wetal ocontrol is lost defore the melt starts.

The overall effeots of a low coke bed are given in Fig.3. If you look
at these points, it seems to me that the cost of an extra bag of coke could
be well worth it. Save 100kg. of cold metal snd you save Rs.1000/-3 save a
1 ton casting from slag or blowholes or shrinkage defeots and you can pay
for a 1ot of extra coke.

What I have tried to illustrate is that in a foundry every individual
operstion interloocks with another to influence the quality of the final
produos, If the cupolas coke bed varies, so the metal analysis varies, and a
yunning and feeding system which was satisfactory yesterday mey not be
sstiefactory today. In other words, it is of no use to try to put one
individusl casting right by varying the running and fe.ding system, the type
of sand, or any other looslised aotion, unless the basics i.e. the metal,
the sand, the cores eto. are all under control.

Some of these oontrols cost very little, eg. to measure the bed height
renuires only s long piece of chain; metal nuality can be empirically tested
by welge tasts or chill ¢a-ts using cores or cast iron chill mouldss the '
standard text book on cupolas, the American Foundrymen's Society Cupola

Handbook, costs about 25 dollars.




Obviously, sand testing and laboratory anparztus for analysis is more
expensive. Enuipment for testing rreen strength, moisture and permeability
which are the minimum tests, would cost »2bout 2000 dollars for the cheapest,
but none the less effective equipment. For better methods of carbon and silicon
ocontrol, than wedge testing, there are relatively new pieces of equipment for
determination of carbon content based on cooling curves and a fast chart-type
recorder, and for silicon based on the thermo-electric properties of the iron.
These would gost about 4000 dollars but can be nsed on the foundry floor before
the metal is cast.

Pinally of course, there is the nrovision of a laboratory, and certainly
for the larger foundries I would consider it a necessity. It is, however,
distressing to have visited foundries where laboratories exist and to find
that they are virtually unused, or us~d far recording history, such as the
analysis of metal cast two days before. In foundries producing high quality
castinge overseas, the norm is carbon and silicon every hour, phosphorus,
manganese and gulpbur twice a day, and it is not uncommon to find this in
#ssociation with wedge tests from every tap. All results are recorded both
pornaiontly and on a board next to the cunrola for everyone to see. Prends in
analysis can then be obuorved.and action taken before the situation deteriurates
too far. It is even more effective if the results are presented graphically.
Pigs. 4 and § illustrate two different methods of presentation. Pig.4 shows
plots of the average value of every five consecutive samples and the range
of those values. The upper ocurve shows the level of control i.e. 3.2 carbon
and the lower the extent of the control i.el0.1% or a range of 0.2%. The
control target is therefore 3.2%X0.1¢ corbon. Pig. 5 shows a different method
of plotting the same type of information, ~nd in this case represents a
target of 3.0%%0.1%,

This 1s the standard of quality control which a foundry must achieve

if it intends to produce consistent castings, and oaly when consistency of

this level is aghieved oan it produce to given specifications. This level
cannot be achieved overnight, because until all the foundry's own scrap has
heen recyocled two or three times, does that scr-n itself berin to come within
the control limits,
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Froductivity

The second reason I ~ave for the failure <f 5ri Lonkan foundries
to meet its challenges is productivity, 'hich I shall define simnly a2s %g. of
castings ver employee vYer week. By employee, I mean all those connected ith
the nroduction of the finished casting; natternmaler, moulder, furnaceman,
fettler, office staff, even the teu maker to the foundry engineer, because
they all have to be paid for out of the nrice of the cantinm. Bnased on the
figures given to me for iron castings production ~nd labour, the fi-ure
apnears to vary from 37 kg. to 250 kg., and by standards in o ier countries
these are very lou indeed. I snent s-me time on a consultzncy in o Foundry
in Egypt where the figure was aporoximately 1030 k. rer employee er week;
(160 tonnes for 160 employees) they were making the same type of worlk =nd
using exactly the same make and size melting eruinment as the foundry in
Sri Lanka returning the figure of 37 kg. but I was called in beczuse they
were unhappy about their scrap levels and productivity!

The last commercial.organisation in whi .h I rorked »s ~n employee
(I was Chief Met-llurgist and Cuality Manager) wzs a mixed jobbins and mass
production foundry. Casting size was from 2bout 100 rme. to 27 tons, we used
250,000 cores per week, melted a minimum of 25C tons ner day and despatched
about 750 tons of iron castings per week. This was with a labour frrce of
just under 300, so the productivity was about 2500 ! 7.

I %now that you will say thst such »roductivity is not —oscitle
in this country because there is not so much vorl rv-ilekle. ~reed - tut
this is the type of competition which you must mect if your martets ~re
attacked by import competition.

snd here I will acknowledge that there is - terinus nroblem
facing your industry, and that problem is the "dumni:z" of chesp, irvoried
finished products containing a large proportion of crst commonentcs, »t nrices
obviously below cost. Some of these products are posr, .rome are good ~uality,
but both are causing considerable damage to the locsl fourdrr indiuctrre This
sort of unfair competition can only be dealt Gith at foverrment level, by
"antidum-ing" tariffs counled with an iaport ircsnection achene.

But this sort of action wil!l not brirns doim ile »rice »f Iri
L-nka cactings or improve their -~uality "o mele them cormmetitive ritn

"fair'competitione

So we must ask "Jhy is productivity so louw?". I rec thres recgons

i} obsolete methods, ii) high scrap, iii) overmanring, and, in ;eneral, the

high scrap a2nd overmanning are conseruences of the obronlete methodz.




During 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 floorj; 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 of electricity here, by world
standards, is low; it just seems high in comparison with what you have been
" accustomed to paying, and industry is receiving special treatment. The
various rates aoplicable in Sri Lanka are given in Fig.5. So many times I
have 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 tariff.

Industry General “otels
2t . |[Contract Rs/KVA{ Rs.100.00 750175400 7s. 150,00
440/220 -
volts Unit cost Rs. 1045 Rse 1.60 Rse. 1.60
At Contract Rs/KVA| Rs. 90.00 Ps.115.00 Ps. 140.00
11KV
or 33KV.|Unit cost RSe 1.25 7%, 1.50 Rs. 1.50

Fig. 5. Flectricity Tariffs.

Interest Rates.

I have also been given the premise that because of high interest
rates on loans, and depreciation allowances on mschinery only over four years,
that it is cheaper to stay with a labour intensive system of operation than
to buy machinery to replace the labour. It is claimed that it is cheaper to
take a labourer off the street, tench him to make one particular type of
mould and let him make anything from 20 to 40 moulds per d vy than to buy a
rair 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 about usual for an unskilled moulder.
But when the scrap produced is taken into considerntion, I do find such
statements a little hard to believe, even if interest rates are 23 to 26 .

I think the problem is, again, one of too much capacity and too little work,
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In one day, a pair of moulding machines cou'” 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. ilso, if you only
need to run the machines for one day per two-weeks then vhat do you do with
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 ver pair of
machines, using four men per machine. If one foundry here was to opecrate 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 Lanka - 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 cn the open market is the same for Sri Lanka as it is for Korea,
China, Germany or the U.K.j; the difference is the shipping cost. Now to offset
this, t“s import duty on almost all foundry raw materials is cnly 5. (with
one notabie exception — linseed o0il -~ which for a reason I have not been
able to establish is 60%).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 fevour of Sri Lanka.

In fact, I have been through the Government Gazette of
November,1984, which list< all the rates of duty i .yable and the foundr:
industry can only be regarded as " protected". Tynical examples of rates of
duty are given in Fig.6.

I think that the major part of the excesrive cost of your
raw materials is false economy. By this I mean saving money by reducing the
cost of production, but increasing the overall cost by reducing quality 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 larze grey iron castings being machined at one fifth of the accepted
speed because of the sand on the surface, and the internal hard spots caused

8o much cutting tool damage. It may have saved Rs.100/- on coal dust, but I

wonder how many hours extra machining time it cost?
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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 b2tter surface finish; without it (or, what is
even more expensive,too little, say 2¢) the finish is rough and fettling and
grinding costs are raised.
b) Bentonite (or other clay) in facing sand: In 2lmost 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, green compression strength
and permeability are not measured, then the sand is literally in the hands of

the moulder, He determines, by squeezing a handful, whether 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.

Yhen the sand dries, either by the mould being left standing
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 erter the casting, and metal
penetration into the mould surface is increased.

So with a low oclay sand you cannot win! You either get
blowholes, or rough ccetings with loose particles of sand in the casting,
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 will give a better
distribution of the clay around the sand grains, more strengsth and less need
for water (see Fig.8 ). 5% Bentonite sand mulled for about 5 minutes will give
roughly the same properties ( but better permeability) as a 7' Bentonite sand
mixed by hand and shovel.
¢) Lack of pig iron and steel scrap in cupola charge: ‘'hen cupola iron is
melted, silicon and manganese ave lost, phosphorus is wvirtually unchanged
but sulphur increases. The increased sulphur increases the demand for manganese
according to the ratio (%S x 1.7) + 0.3% = %Mn. Increased manganese leads to
increased blowholes caused by manganese sulphide. This slag is narticulnrly
difficult to separate. If extra manganese is not added then the iron is
exceedingly brittle and hard. So when iron is remelted and remelted, more

and more sulphur accumulates, the silicon drops and the manganese drops; so

more limestone is needed, more ferro-silicon and ferro-manganese are needed,

materials like proprietery desulphur1sxng blocks are added and the result is

more and moTe ~aTAn, ponead e clas L e s
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Bentonite, phosphor copper, kaolin.

Magnesite, limestone, coal, coke, fuel oils, refractory bricks,

4pig iron, ferro alloys, scrap iron and steel, copper master

alloys, aluminium, lead, zinc, tin, ingot moulds, ladles,
moulding boxes, moulding machines, mills, mixers, laboratory
equipment and testers, machine tools.

Tea machinery other than CTC and LTP. PYC tubes.

PVC pipe fittings, AC motors, cobpper castings and forgings.

Linseed oil, graphite, strel 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, centrifugal pumps under 7.5cm inlet or outlet (or Rs.lOOO/—),
other pumps.

Base metal bells, fan motors.

Coconut scrapers, dolomite.

Pig.6. Rates of Duty Payable.
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The only way to reduce sulphur in the cupola is to dilute it with low sulrnhur
charged gaterial, that is, pig iron and/or steel scrap.

Taking into account the phosphorus, silicon and mcnganese contents of
the pig iron, its addition will reduce the phosphorus, reduce or eliminate
the addition of ferro-silicon, ferro-manganese and the so-called desulvhurising
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 nuality patterns and core boxess If a pattern or core hox is damaged
by rammers then the damage marks appear on the mould or core and must be

repaired on every mould or core. Is not a few hours patternmakers time better

than all the mould or core patching time?

If a pattern is nailed together 1.ith vertical nailing, the nailed
.joints pull apart, sand gets into the joint so that when the pattern is drawn
the mould is damaged. Then the moulder happily spends a long time repairing
the mould becmuse, after all, it is much less tiring to patch than to ram.
All that time spent for the price of a few screws and some glue.
o Does not a pattern draw much more easily if i+t is given a good coat
of painty 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 1ot care
about mis-using the patterus because of the péor 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 reason, you cannot make good castings
econo~ically with poor pattern equipment. Time spent on mould repair is lost
production time.

I could go on with more and more similar observatinns eg. lack
of use of tea-pot ladles, lack of charge weighing facilities, lack of patterns
for runner systems so moulders must hand cut them, lack of use of sieves for
facing sand, not blowing out moulds before closing, making covper alloy
castings from unknown scrap, hand moulded pouring basins, moulding in the
floor instead of 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 suality and
productivity ave self-induced. Cost cutting has become a mania without regard
%o the consequences.

The time has come in a lot of cases when exmenditure 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 apply to some foundries, and
some of it applies to all foundries.

As I said earlier, high levels of scrap and/or overmanning are

products of the methods used., Foundries whirh have imnroved their methods by
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using metal patterns, pinned and bushed boxes, plated patterns with attached
runners, and good maintenance, are producing better quality 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 indicated praviocusly, recording is not control. -
Records are only a tool and control involves using them to improve the existing
aituation; without adequate records and their use, very expensive waste can

go completely 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
hundreds of kgs. 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 costed 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 ,
cupola bed preparation was given, and another bag of coke added, saving
Rs. 3000/~ for 300 kgs. of cold metal, then surely it is worth it?

Likewise, I have seen little evidence of strict scrap control. I have
seen foundries where the amount of metal or castings scrapped is recorded, but
nowhere have I seen any 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 shoulc be pinned on a notice board one
under another so that it immediately becomcs obvious if certain types of
scrap were common on one day, and if one type of scrap is persistently recurring
every day. Because of the lack of good records, I have found it very difficult
to obtain any accurate figures for scrap and yield i.e. good castings from
the foundry as a percentage of the weight of charged material. I have been
given figures, but they were so ridiculous that they were unbelievable. One
person gave me a yield figure of 905, but as he also told me he was using

20% coal dust in his facing sand, then obviously he either did not know, or
did not want to tell me.




Dasly Scrap Remed Sheet
(Kaock-ovr, Shetiiest and Dressg Shop)
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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 action taken, as shown in Fig. 11,
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Fige 11. DAILY SCRAP RICORD SH-AT.

Unless a very tight control is exercised over such rccords it is not
possible to find out where waste is occurring.

As ancther example of lack of internal control, suprose a heavy
casting, about 1 tonne in weight, is moved from the foundry to the machine
shope. This will involve hoisting it on to a truck of some kind in the foundry
transporting it and unloading it in the machine shop. This takcs time,labour
and fuel. At the machine shop, it is found to be unfettled and has to go
back to the foundry. This will involve the casting being mcved 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 so0 easy to lose costs to other departments, in

the above case, costs were nrobably accepted as transportation. How much

machine shop scrap is ever charged back to the foundry, extra fettling costs

. because of "flash” and rough castings, increased machine st.op time because
of chill and hard spots etc. etc. It is essential to know where the was+*e

. arigses before you can stop it,




e! Training
But, of course, all of these processes will fail 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 he 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. 1 have been pleased to see,
however, a younger generation 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, but only occasionally, then
Please allow them the credit for trying.

But this is not emough. Formal training is needed 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 foundry
content of their courses both in quantity and depth. Also, if they could run
regular foundry short courses, which cover in some detail certain aspects of
foundry work such as running, gating and feeding, or cupola operation or the
melting of non-ferrous alloys, it would be invaluahle. After all, the foundry
is the basis of the engineering industry, and if the foundry industry
collapses, then there may not be any ne~d for any en~ineering graduates at all.
Of course, it needs the co~operation of industry to run these short courses,
because if you 4o not release your personnel to attend, then the courses will
not happen and, naturally, your staff will remein static in knowledge and
performance.

The Future
There are not uany options open as to what may huppen to the industryt
only one thing is certain, and that is that it cannot remain as it is. It
must either advance or regress and, 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 buainess available. If one orzanisation can improve

its quality




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 ®ore difficult. Some of the
smaller foundries have apparently seen the writing on the wall and are
already diversifying their foundry and finished products, and going into
activities other than castings.

Also, unless action against the dumping of finished products is talen,
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 weaving
industry in Furope; 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 ne to tell
_you what they think of your products. their biggest complaints are;

a) castings failing in service %00 quickly and too often
b) internal porosity

¢) lack of dimensional accauracy

d) bad surface finish

and these are universally applied whatever the material of the casting.

.I have been quoted one case where a local casting tales 3 to 24 deys
of crinding, drilling and filing to be fitted, acainst 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. Unless 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 mak8ny them uncompetitive or
increasing their losses, they will look for altern tive sources of supply
and there are plenty of foundries throughout the world ready, willing and able
to provide that supply. .

I will exclude from my remarks here the smaller foundries making
éaatings for their own final products such as pumps, grinders, hullers etc.
Their competition is from the finished product and as far as I can see, they
are making a determined effort to meet the situaticn.

I am sorry that my forecast for the future is so full of doom and

gloom and that I have n:t+ been particularly kind to you and your ingustry.




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 thate." So the comments I have mad¢are not meant
to be derogatory, but to give you my impressions with the hope that they may
be of assistance.

Thank you for listening to me so patiently and thank you
also for the tremendous cowoperation I have received from everyone in the
industry during my stay here. It has helped to make my task much easier
amd my visit so much pleasanter.

D.Horth,

UNIDO Foundry Adviser.
Colombe, Sii Lanka.
22nd August,1985.
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VISITS TO BROWN AND CO. LTD. (FOUNDRY AND ENGINEFRING DIVISION)

DATES: Wednesday,1T7th July,1965 and Saturday,27th July,1985.
PRESENT: Mr. M.P.S.Wijesinghe Chief Engineer.
Mr. Prasad Silva Works Manager
Mr. Illangaratne Foundry Manager
Mr. D.Worth UXIDO Foundry Adviger -

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 copver alloy liners
and the general presence of blowholes.

All of these defects can, in the writcer's opinion, be rut right by
improved supervision and control, an application of basic foundry principles
and, in some cases, a revision of the methods being used.

The general impression received was that castings were being made in
ways easiest for the moulders rather than for Prown 2nd Co. Ltd., for example,
there is a lavish use of water on mould faces to achieve a good looking finish
but it results in steam blowholes; there is a readiness to use voor quelity
patterns so that time is spent on mould patching rather than ramming, which is
much harder work. It must not be inferred in any way that this is deliberate
policy on the part of the moulders - naturally any workmzn will seek to find
the easiest way to do a job - but they need to be made more aware of the
consequences of their actions. In general, the foundry creates an impression
of struggling to catch up with today, trying to make 1985 castings 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 auality of any individual casting, such as rubber rollers, will

be 1004 successful until control of all operations is obtnined. For example,

the fluidity of cast iron,its shrinkage,hardness,casting temperature,nenetration
into mould surfaces,separation of slag,etc. etc. 211 denend on the analysis of
the iron. So, unless the anelysis is consisztent then a running and feeding system
which is satisfactory on one day will not be satisfaciory on some subsenquent

day. Likewise, unless the moisture and clay content of the moulding sand are
controlled by means other than squeezing a handful and guesswork. then naturally

the appearance and quantity of blowholes will be spasmodic and irregular and
surface finish will be poor.
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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 controlled to a range
of #).1% can it be determined whether the Carbon should be 3.27f0.ih or
3.5% 0.1%. At present, nobody has any knowledge of what the Carbon content of
any cast is.

It should be stressed here that supervision is not controlj; 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
time 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 theoretical-principles.




CUPOLA EQULPMENT

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 ticshtened. 'here is
only one set of covers which is moved from cupota to cupola.

Massive air leaks at tuyeres and windbelt giving uneven air
distribution up cupola stack. Air wasted is power wasted by increasing loading
on fan. One fan bearing sounds rougt; the other is news it is preferable to change

bearings in rpairs.

CUPOLA CHARGE

Scrap:s sections are too large for cupola diameter, and will
cause "bridging". (See page 32 ot notes - Size of Charge Material). Sections
‘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 harge weight.)

Coral is used for fluxing instead of limestone. Quality is very
soft and of very small size. Pieces are hlown up out of stack instead of forming
slag. 'Jould be more economical to use a greater weight of a tetter nuality and
so reduce the excessive quantity of BRIX blocks being used. DiuIX will
desulphurise the metal slightly but its basic action is on élag fluidity and
even the makers only recommend lkg. per 1000kg. of metal charged. Reaction can
be reversed ie.fluidity decreased it too much BRIX is used.

Coke is of good condition but bed preparation is bad. All wood
ash should be raked out at the breast plate and blown out through tap-hole and
the bed thoroughly consolidated before the breast door is closed. The cupola bed

should then be made up to a specific height (usually about 1 metre) above the

tuyeres and the height measured.(See page 21 - Coke Bed Height.)

It is not adequate to charge in a fixed nuantity, say three sacks, as the actual
amount renuired is never the same from day to day: it depends on how long the

bed has been 1it, the rate of combustion of the coxe, and this can even be affectud
by vhe strength and direction of the wind (!) and ¥he way in which the coke '
pieces of different sizes will pack together. (Zee page 7?3 - Determination of
Cupola bed height.Although thess notes seem formidable, the procedure is simple

and most cupola operators can tell visually when metal temnerature is increasing

or decreasing.) The subsenuent operating conditions to main}tain the bed height

can then be determined. (Se: pages 24 and 25.)




{ imestone gggi 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 wher the end of the chain,when lowered
through the changing door, just touches the charge, the mark is at the
charging door sill.

CUrOLA OPERATION

The clay bots in the taphole would be easier to remove if dipped
in coal dust or graphite before use. A bigger 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 tridging. 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.

GLNZRAL

lmmediate 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 100kg. poured away cold at the beginning ot the heat is
R3.1000/~. It is estimated that on Saturday,27th July, 400 kg. was poured away.
That Rs.4000/- will easily pay for a lot of cupola ovnerating 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. When
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 nuantities in the
bottom of the ladle which are too cold to use.

Pl
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o—1+—— double sided mould

lightly coated with

/////’ blacking so that metal

drops out when mould

turned over. Usually

5 or 6 moulds in a row.

26007 Q,l}. journal for sunport on simple stand
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Melting of 100% scrap iron charges is not to be recommended. Each time
the iron goes through the cupola the Sulphur content increases from the Sulphur
in the coke even if using BRIX blocks. The only method of reducing the Supphur
content is by dilution with low S charge material ie. pig iron and/or steel scrap
which are both about .03%S. If bought iron scrap has bern cast in Sri Lanka
then it is probably higher in Sulphur than scranped imported castings. The Sulphur
in the iron can be combined with Manganese to reduce its deleterious effects
but the increase in managanese sulphide poses other problems with slagring and
blowholes. Minimum Mangancse should be (%S x 1.7) # 0.3. The auestion of using
pig iron raises financial considerations an which the author cannot comment as

he is unaware of existing costse.

ASSESSMENT OF METAL QUALITY

This can be done quite easily in an empirical way by wedge testing.

Chill testing is not recommended as this is suitable only for iron being cast
into thin sections. The wedge test does not replace analysis but it will give
an indication of the level of control and the suitability 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 hard".
Details are given in the Foseco Handbook in the Jorks Mnnager's office and a
summary sheet is attached to this report.

RECOMMENDATIONS. CUPOQOLA.

1. Control the bed preparation

2. Close all tuyere and windbelt leaks.

3. Put blue glass into tuyere covers.

4. Use better limestone and eliminate BRIX.
%« Control metal charge size.

€. Improve charge separation.

7. Enlarge operations platform.

8. Enlarge slag hole.
9. Make pig moulds.
10. Institute wedge testing.




MOULDING, COREMAKING AND PATTERNS.
In general moulding standards apoear 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 location by bits of steel bar against
the box lugs i3 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,
and bolted together for different sizes. The majority of work being made in

the floor can be made on the jolt rollover machine which is standin, idle,giving
a better finish,greater accuracy, less labour and greater output.

Moulds are not blown out before closing so

consequently any dirt, parer, nails, sand and other rubbish which has fallen -
into the bottom, stays there and appears in the casting.

There was no evidence of any facing 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 necessary to light the coal gas being
driven out at the vents but it does not seem necessary at Brown'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 againl) and is not adequately finished. Large, easily removable lumps
are conspicuous on the mould surfaces. Only hand polishing is used and this
cannot reach the bottom of cooling fins on certain castings.

Patterns are in very bad condition. Almost
every pattern inspected had undercuts and most of these derive from the original
pattern ....1ng; 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 repairing the mould.
Excessive rapping is used to loosen patterns because of their poor condition
8o dimensional accuracy is lost. '

Core nlacing 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 rticky sand so that cores will not strip. 'ost joints are undercut. Paintwork

is in a bad condition. Probably the worst ferture observed was Aluminium core




box inserts or loose pieces which still had a rough sand cast finish - the only
fettling ‘hey had had was a rub over with a piece of emery cloth.

' One must nuery 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 rough treatment
the patterns will get from the moulders.

Ir _ome 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 ingates in

the bottom.
/ "

| Stte— N |
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Runners and ingates should be moulded round patterns and using facing sand. All
metal entering a mould goes through the running system so the sand used for it
must be the best possible and not the backing sand as hanpens when a moulder
cuts away the mould face. The noor backing sand erodes very easily because of
its poor streagth 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 greafer (by about
10%) than the area of the runner bar which, likewise, must be greater again by
about 107 than the total cross sectional area of the ingates at the narrow- :t
section. This ensures that spe system will fill, produce lamiuar ¥loor to reduce
erosion, and act as a slag ggp. To prevent a jet of iron under pressure spurting

into the mould,ingates can be tapered outwards (see sketch). The neck will assist

in knocking off the ingate, reduce the chances of "brealing in" and reduce
fettling costs. '
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RRCOMMENDATIONS
l. Stop moulding in the floor.

2. Provide a good milled facing sand.

3. Use about 6% coal dust on facings.

4, Stop cutting runners.

Se Start an immediate patitern and core box overhaul.

6. Follow basic gating principles.

T. Blow out every mould before closing.

8. Provide a good mixer for core sand.

9. Increase the clay content considerably of z2ll 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 secn in a corner of the foundry

but a straight ladle was being used for casting. All the ladles should be of
tes pot form.

Ladles should be well pre-heated before use »nd not warmed up with
metal at Rs.1000/- per 100kg. Even an oil fired burner would be cheaper than this!

GENFRAL

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 reducing mould repair time.
Coal dust should reduce fettling costs etc. A laboratory for metal analysis
and sand control would probably pay big dividends in the future, provided it

was used as a control tool and not just to record what has hapvened ie. completing

the analysis two days after the metal is cast,
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CEB. TARIFF — EFFECTIVE FROM 1985.03.01

Gencral ) al Hotel Indusirial Hotels
Purpose dnuusrria ole (Time of Day) (Time of Day)
Supply a1 400,230V,
Contract Denand less than S50kv A
Unit Charge (Rs./Unit) 1.70 1558 1.70 - —_
+ + +
Fixed Charge (upio 10 kVA. (Rs)) 20.00 20.00 20.00 —_ -
OR OR OR
Fixed Charge (above 10 KVA. (Rs)) 100.00 100.00 100.00 — —
Supply at 400 230V Coarract
Demand 50 KVA and above
Demand Charge (Rs./kVA)) 125.00 100.00 150.00 50.00 50.00
- 4 + T +
Unit Charge (Rs./Unit) 1.60 1.45 1.60 1.35 (OfF 1.35 (OfF
Peak) + Peak) +
1.90 (Peak 1.90 (Peak
6 pm. to 9 pm.) 6 pm. to 9 pm.)
i ' 1 + +
Fixed Charge (Rs)) 200.(0) 200.00 200.00 200.00 200.00
H.T Supply av MLV,
33 KV and 122 kV
Demand Charge (Rs..kVA)) 115.00 90.00 140.00 45.00 45.00
+ + 1 P }
Unit Charge (Rs. Unit) 1.50 1.25 1.50 1.20 (OfF 1.20 (OF
Peak) + Peak) +
1.75 (Peak 1.75 (Peak
6 pm. to 9 pm.) 6 pm. to 9 pm.)
- + + 1 +
“ined Charge (Rs.) 200.00 200.00 200.00 . 200.00 200.00

NOTE : The Fuel Adjustment Charge 1s applicable 1o all General Purpose. Industrial and Hoztel

CONSUMETrs.

For a 12 months period from 1985-03-01, the Fue! Adjustment Charge is zero percent.
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Project Secretariat: PRO]ECT ON DEVELOPMENT
SH LANKA STANDARDS INSTITUTION OF STANDARDIZATION &

618 2ft GALLE ROAD Q QUALITY CONTROL

COLOMBO 3
UNITED NATIONS

SR LANKA.
TEL: 580462 Sl &8s

m
1st August, 1985.

Professor C.L.K. Tennakcon,
Dean of Engineering,
University of Moratuwa,
coLomB0.

Dear Professor Tennakoon,

Thank you very much for giving up so much of your valuable time on
Tuesday 30th July to discuss foundry problems with me.

We discussed the possibility of your running short courses on foundry
 Technology of may be one or two weeks duration and you asked me for su;gestions‘
of topics which may be usefully included. I have attached on separate sheets |
same of my ideas for your consideration. I have also attached a set of notes

which 1 have drawn up cupola operation and some sand topics ind these may
give you some idea of the levels of coverage which I think is necessary to
help the foundry industry.

1 have also attached a list of organisatiors which may be interested in

sending some of their staff members as course participants.

I 4o hope you can do samething on these lines and I .m sure that it will
be invaluable to the foundry industry. Also when you review your full - time
courses 1'm sure that the Sri Lanka foundry industry would be grateful for
an increase in both depth and content of the Foundry coverage of your courses.
After all if the foundry industry in this country were to collapse then the
engineering industry in general would alsc s.ifer terribly and possibly jobs

fur enyineering graduates would become even scarcer!

I look forward to the possibility of secing you aguin before I leave
Sri Lanka in September.

Your: sincerely,

7 g
v Lv"»']'v\_,

Derek Worth.
UM1DO Foundry Adviser.

c.c. Dr. MN,R. de Silva.

- /N1,




A)

B)

C)

D)

MOULDING SAND:

1) Properties of Sands for foundry use: Purity; grain size, shape and
distribution; "matural and synthetic sands; clay contents;
alkali content.

2) Effect of these properties on characteristics of moulding and core sands:
green strength, dry strength, permeability, shatter strength,
moisture demand.

3) Use of coal dust, graphite, blackings etc. for improvement of casting
surface finish.

4) Sands mixtures and properties for grey iron, steel, copper and Aluminium
alloy castings. .

5) Causes and prevention of defects due to moulding sands. Sand inclusions,

poor finish, blow holes, scabbing etc.

MELTING OF CUPOLA CAST IRON -

1) Basics of cupola construction.

2) Cupola operation: critical importance of coke bed height; critical sizes
of charge pieces, metal, coke and limestone; inter-relationship between
air input, coke charge and metal charge weight and the use.of these for
ojx .ational control. Cupola net diagrams.

3) Melting losses and gains and their control; Carbon, Sulphur, Silicun,
Manganese and Phosphorus.

4) Control testing: wedge tests, chill tests, relation to casting section
thickness, fluidity spirals.

5) Causes and prevention of defects due to poor quality metal, slag,
blowholes, chill,shrinkage, misruns etc.

PROPERTIES OF GREY CAST IRON

1) Effect of Carbon and Silicon contents on propertiels,, tensile strength,
hardness, fluidity, shrinkage.

2) Effect of cooling rate and section thickness on pl':operties.

3) Effect of impurities such as Chromium on chilling, Aluninium on pin hole

formation, Sulphur on brittleness, Phosphorus on pressure tightness.

RUNNING ANMD FEEDING OF CASTINGS

1) Liquid shrinkage; Liquid to Solid shrinkage, its y‘/arialtio,n from alloy to
alloy, values of volume shrinkage for common alloys, Need for feeding to
replace shrinkage. L

2) Solid shrinkage, pattern makers contraction, different values for

common alloys.




3)

4)

5)

6)

E)

F)

Calculation of size of feeder heads needed to replace shrinkage. Placing
of feeder heads to control directional solidification. Placing of ingates
to assist control of directional solidification.

Inter mlation ship of sizes of different parts of running system ©o sranote
streamline flow to reduce erosion. Use of running system as a slag trap.

Reasons for different systems for irons, steels, copper alloys, lignt alloys.

Design and function of pouring basins. Use of core sand and facing sand for .

basins. Use of top quality sand for running systems. Necessity for use of

patterns for running systems to control Uniformity.
Causes and prevention of defects due to bad running systems, bad placing

of feeders etc.

MELTING OF NON-FERROUS ALLOYS - types of furnace; crucible, reverberatory,
rotary . Necessity for oxidation/reduction techniques. Degassing. Special

techniques for some non-ferrous alloys.

Defects specific to certain non-ferrous alloys.

1). MELTING OF STEEL - ar¢ 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.




COMPANIES POSSIBLY INTERESTED IN FOUNDRY TECHNOLOGY SHORT COURSES.

1) Steel Corporation.

2) State Hardware Corporation.

3) Colombo Commercial Co. Ltid.

4) Cement Corporation.

5) Samuel Sons & Co. Ltd.

6) Brown and Company Ltd.

7) Walkers.

8) Jinadasa Industries Matara.

9) Jinasena Industries. Ja - Ela.
10) Industrial Development Board. Foundry, Ratmalana.
11) Sri Lanka Standards Institution.
12) USHA Sewing machines. Ratmalana.
13) Sri Lanka Dockyard Foundry.

14) Govermment Railway Foundry.

15) Foreman Training Institute. Narahenpita.

There are various other foundries out of Coluibo, at Galle and Kandy
which I don't have details of.
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SHORT FOUNIRY TRAINING COURSE FOR STAFF OF
SRI LANKA STANDARDS INSTITUTE.

\

COURSE DURATION: 4 Weeks.

DAY AND TIME: Mandays and Tuesdays 2 p.m. to 4 p.m.

COMMENCING: 22nd July I985.

I). Basic parts of a mould - terminoiogy e.g. box,core, core print,
downgate, feeder, ingate, runner ber, pouring basin, joint line,
facing sand, backing sand etc. Machine moulding, Defects due to
moulds, cares and moulding method.

2). Types of moulds and cares; green send, dry sand, loam sand, core
'sand, COR sand, air setting sands, Properties of clays, Synthetic
and natural sands.

3). Properties of sands that need to be tested and reasas for testing.
Grain size, shape and distributicn, Alkali content, clay cantent,
green strength, dry strength, permeability, moisture cantent,
shaitar strength.

Use of coal dust, graphite, blacking and other mould coatings for
surface finish improvement.
Defects due to bad sand, moulds and ccres.

4). Melting cf Cast Iran, Cupola melting, charge make-up, weighing,
bed height. Changes in melting, Carban and Sulphur pick-up,
Silicon and Manganese losses. Function of clag. Charge make-up
and calculatian.

Defects due to metal quality, analysis, temperature and cleanliness.

5), Melting of Cast Iran - Induction furmaces - basic principle of
cperatian. Linings for f:ruaces. Advantages and disadvantages
over cupola melting.

6). Structure of Crey Cast Iran - Effect of cooling rate an structure
and properties - relatim of cocling rate to section thickness of
castings. Simple foundry tests, wedge tests, chills, fluidity spirals.




7.

8).

9).

Malting of non-ferrous alloys - types of furnace; crucible,
reverberatary, rotary, Necessity for oxidatian/reductian
techniques. Degassing. Special technijues for some non-ferrous
alloys.

Defects specific to certain nan-ferrous alloys.

Melting of steel - are and induction furnaces. Single and double

slag processes. Effects an moulds of higher casting temperatures.
Defacts specific to steel castings.

Structure of steel castings. Feeding and shrinkege problens.
Need for annealing of castings. .
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1. SCOPE  This stundard covers the requirements for grey iron castings where
the carbon canpunent present as graphite is mainly in the lamellar form,

2. CRADES There shall be seven grades of grey iron castings namely
Grades 10,15, 20, 25, 30, 35 and 40.

The grade numbers dare based on minimum tensile strength in kqf/ﬂlnz of 30 mm
diameter cast test bar.

J. MATERIAL The castings shall be cast fram metal melted or refined in any
suitable metallurgical plant.

4. CHEMICAL COMPOSITION (4.1) The cumposition of the iron as cast shall be left
to the discretion of the manufacturer, but minimum and/or maximum limits for
Phosphorus and/or Sulphur may be specified by agreement between the purchaser
and the manufacturer.

(4.2) In the case of special castings, the detuiled chemical cumposition shall
be as agreed to between the purchaser and the munufacturer.

5. WORKMANSHIP AND FINISH (5.1) The shape, dimensions and mass of iron castings
shall conform to drawings or patterns, and the permissible Lolcrance shall
be determined between the purchaser and manufacturer.

5.2) The castings shall be sound, clean and frce fron distortioe and injurious,
defects. They shall be well dressed or fettled and shall be free from chill
and other indications of free carbides except as specificd by the purchascer.
They shall be machinable by the normal methods for the grade of iron specified.

5.3) No welding or repairs shall be carried out without the prior permission of
the purchaser. Welding referred to here includes burning or fusion welding in
accordance with the cummon foundry practice. The method of weld repaic and
subsequent stress relieving shall be as ayreed Lo belween the purchascr and
the manufacturer.

6. PROVISLON OF TEST BARS (6.1) The test bars shall be cast separately. They
shall be poured at the same time and from the same ladle of meial as the
castings they represent. A sufficient nunber of test bars to mect the
requicrements under Clauses 2 and L1 shall be provided.

6.2) When castings are moulded in loam or dry sand, the Lest bars representing
the castings shall be cast in dry sand. When castings are moulded in green
sand, the test bars representing castings shall be cast in green sand or in
dry sand. If the castings are produced in any other mould material, the
material to be used for the mould for the test bars shall be as agreed Lo
between the purchaser and the manufacturer .

CXTHACT T RROM 1 LAHKA

STANDARD €t L78 : LY

CREY IRON CASTINCS




CS 178:1972
TABLE 1 - NBechasical test requiremsets of grey Lros cestisgs

. kl.‘ Settional thichness Dimmesor Teaolle Trangverse test *Brigeil ]
of esatiangs ::'tut :::..ll Teg |Corresponciag | Defiection Sardsese
. .. leoad trassveree [ 2] ]
i (Y rupture
stress
[ ] - !t‘-l Ayt !.q-’ - us
{3) {3) [¢)) {4) (s) ) {7)_ (8)
\0 4 o 50 3o 10 700 - 3.5 201
1S dc 8 [ 3] 19 180 .7 2.0
Over 0§ ugeo 1S 20 1? 400 38.2 2.5 149 to 197
Over 15 ugpto 30 3 13 800 34.0 4.0
over J0 upte 30 45 [¥] 1 700 .5 6.0
20 4 i 13 24 200 4.4 2.0
Over 8 upto 1% 20 22 450 43.0 ).0 179 <o 22:
Oves 1S upta 30 30 20 900 30.2 4.5
Ovez 30 upto 50 [} 17 2 000 33.8 6.%
s
25 4éto® 1 Pl ] 220 $1.0 2.0
Over @ upto 1S 20 26 500 47.8 3.0 157 to 24: !
Over 13 upto X0 30 5 1 000 Q2.4 $.0
Over )0 upto 30 Lt ] 22 2 300 36.6 1.0
» 9 o 1S 20 3 550 $2.% 1.5
Over 15 upio 30 30 10 1 100 6.7 5.5 207 to 241
Over JO ugte 30 [ ] - 27 3 00 43.6 7.5 A
)5 15w )0 30 35 1 35 57.3 $.5
o ez )0 wpto 30 s 32 3 300 P $5.) 7.5 207 to 241
0 15 w JO 3 40 1 %00 63.7 $.5
Over 30 ugto 30 4 » ) 700 2.7 1.9 241 to 120

*simell hardnese tast 16 optionsl for all grades of ceetinge.

ros Geedes 10 and 15 tamsile, trengverss and hardness tests are optionsl.




A.3 DIMENSIONS OF CAST TEST BAR
A.3.1 The test bar shall be cast as a cylindrical bar.

The diameter of the test bar shall be governed by the
thickness of the castings as given in Table 3.

TABLE 3 - Dimensions of cast test bars

Thickness of castings Diameter of test bar
nn mm
Over 4 upto 8 13
Over 8 upto 15 20
Over 15 upto 30 30
Over 130 45

Casting tolerance on diameter of test bar shall be ts mm.

Number of tests

Mass of individual Test requirements
castings
Upto 12.5 kg One test for each 500 kg
of castings or part
thereof.
Over 12.5 kg and tpto 50 kg One test for every 1

tonne of castings or
part thereof.

oOver 50 kg and upto 500 kg One test fcor every 2
tocnnes of castings or
part therect.

ta

Over 500 kg and upto 1 tonne Ore test for every
tonnes cof castings
part thereof,

G
(a3

Over 1 tonne Cne test for every 4
tonnes c¢f castings or
part therecr, or one test
for every casting weign-
ing 4 tonnes or nure.




STANDARD TEST BAR FOR
ALUMINIUM ALLOYS SAND CAST

Dwameters & O O1
Omer gimenseoms - O 02

Tensie 1687 OMpie

S, 1016 mm I 1M em lin, 15 40 me
Tin. 7700 mm ¥ ¥ 4761 inm ", 15 00 men
Mtm B mm o 1S e in 17 %
W -85 mm bR 4ot mm Qalden, 12 00 min
I 93 mm 15 s 1949 mm 'ELN il mm
B UNew g, 305 mm

Tensile Test Piece

The ends to be shaped to fit the axial loading shackies of the
testing machine.

[ [ ——
| Lo
———
L[
e e e )

Cross-sectionsl  Diameter Gauge length Minimum  Minimum
L

oes A, 0 . paraltel radhus at
length P shouider R
mm’ mm mm mm mm

150 1382 60 78 26
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