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st Governmeni Industrizl Treining and Development Centre ( ITDC )
.

' irg a‘Series of training progrimmes in zn effort to aid the
tertrolozicel dvvelopment of the Turkish foundry industry. This ic part of
B its reneral assisiance 4o Turkish Industry, undertzken in cooperation with URIDO.
. Tmring the course of previous programnes in this series, it was observed
thai Turkizh casting auvality was citen below that aitzinable. In part
trig can he gitribii=d ic insufficient understandins of the nature
nf nacting defrets and ef how they may be avoided.

125 thers ore planned and organisedi a programme on ithe subject of
“The. Irien ‘”5ratior and Prevention of Ferrous Castin;: Defects. This
nrosranme waz arranged {or the period October 24th to December 23rd 1983.

The emphasis in the trainings was strongly practical, and was oriented

te the particular needs and problems of the Turkish foundries participating.
.o 4homet of written trazining material was provided for use in the training

serinars nnd for subsequent translation and use as = reference handbook

in fount=ice. Theae notos viere specially prepared {or the programmen, and

int1we ool of i1Tustretions to aid defect recoymition.

"o In accordance with previous swrgestions, the programme was organised on a
resrional banis. A nomber of foundries was visited in ench of the five
maior indushrial recions of Turkey, in order to provide shop floor aunsistance
st Lreniningr, and Lo idertify particular protlems. 'The series of visits
was followed by a short seminar in each regional centre, to provide more

formzl trainin and_to de2l in, Jet? 1 with the individu r0 lems ideﬁtified.
i The seminars g;n itlustrated wi ildbs. and a ? i a}ogn

institute of dritish Foundrymen.

Phiz regicnal approsch proved to be satisfzctory for the subject, and was
i wrlasme” by many of the Toundry managers interv: ewed.
1o e pengtreerne proved oo e ancedcstal, bolh o in Lhe eonbend ol Lhe Lrdning
provided and o bhewpractical emphasis. ’
.

- 1.6 It is recormended that the programme bec repeated frowm time to time,

1t is also recommended that iTDC chould provide additional prograimes in

fatupe o cover A number of topics which were noted as teing frequent
. gruTCes of weakness and problems to Turkish foundrics. Such topics would
inftudr core-makinr, runncr systems for cast iron, :nd other related Sabjects.

o7 Thanks are expressed 10 tno staff of the ITDC, in psriicular the programme
ccuntorpart, to the managenent of many of the loundries visited, ind to
nrraninntions which provided geminar facilities in *he reglonal cintres
The suncess of the ProgIImne was due 1o the efforts ~f these pecple 1nd
orraniss inng, ant io *na intrreat and enthusiaesm o!f the particinants,
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LVrRODUCTION ANL BavKlitu iy

The Turkish foundry industry is growing in capacity and importance.
Ir. 282 approximately 400 000 tons of ferrous castings were produced,
an increase of nearly 20% on the figure for 1980.

In accordance with national economic policy the industry is endeavouring to
“evelep direct expert sales, a2nd inairectly to azsist in the expcrts of
finighed components and machirery.

The industry faces 2 number of probvlems, many of which are associated

witr limitations of technical knowledge and experience. Attention to these
prohblemns has heen recommended by the industry itsel!, and by outside

bodies suecr as the TSKi ( Turkish Manufacturing Indbstry Developrent Eank ).

The Turkish Government Industrial Treining and Development Centre ( ITIC )
gunnorted by UNIDC for the UNP, is conducting a series of training
nmogramnies for the foundry industry, irn an effort to zssist in the techrnical
devnlnnment of the industry.

ourini the course of previous training programmes undertaken in Turkey as
vert of this ITIC effort, it has been noted that casting quality is often
ursatisfactory. Cnastings may be sold and accepted even though they carry
defents which could have been prevented. The level of internal rejects is

nten very high, so that operating costs and energy consumption

are
ircrezsed. '

Turkish fecundries frejuently blame raw material difficulties for their
nuality prohlens. Some local materials do present disadvantages, but -

as has heen established during previous programmes - these can be overcome
if proper attention is given to technical control. Training is needed, at
all levels, to indicate and reirnforce the knowledge of the practical steps
+that can he tzken.

it the conclusion of previous missions it was suggested that a training
programme in defect recognition and prrvention would serve a useful purpose.

177 therefore decided to include a training programme on this subject
in their schedule of assistance tr the focundry indusiry in 1983.
Tmphasis was to be given to the practical aspects of the subject.

Trrms of Relerence were prepared and issued as part of the official Job
heseriplion ( 'LH.'L( hedd as Appendix I ).

Previous experience with ITDC programmes for the foundry industry has s*awn
that particular value is ohtained by visits to individual foundries

so that prchlems can be discussed on site, and shop floor training can be
reinforced by practical demonstration.

There is also a need for more formal seminar or classroom training, which
must e integrated with the programme of visits. Attendance at such
seminare is sometimes limited by the ability of small and medium sized
comnarinrs to send ¥ey personnel away from the foundries for long periods.
I# was therefore prancsed that the maximum value would be obtained if

the progr=nme were to include a large nuaber of foundry visits followed by
cne- or two- day seminars in each of several regionsl centres. 1In this way
the Yest use could be made of the experts time, and it would be poszitle to
Ajpect the content of the seminars o meet identifird local problams. It was
alen raned Lo be o able to attraet more senior technical staff,

The prorranme wan oranised accordingly.




LA
=2
St

\N
.
n

Ir oxder t~ make the wost effective use of the time nvailable, it was
arress that the irzining material would te test prenared in the expsrt's own
country. & two weak period was zllccated to this activity.

. sei of notes was prepzred in » Jorm suitabdble for use as seminar course.

>~ Ead
rotna, and 2lso Jor use as a praciic=l reference ¢uiie for foundry use.

M- irentification of defects renuires the use of illustrations to =id

n regrimition. For this purncse a number of examples were selected from
"w=itisn =nd nther foundries, znd a set . slides and illustrations for
the nates vrre nropired. Jse was also mzde of illustrations from runlished

nate-izl.

e

[

- 2 notes should be translated irntc Turkich
by TTIC during a £an of scme wecks between preparing the material and
travellins to Purkey to commence the programme. In the event the time
availakle~ in the scheduled period did not permit this; the notes will have
to ke translated at a later date.

The orifinal suzgastion was thatl the

Ir. view of time limiiations, and the fact that previous ITDC training
prosratmes had heen car-ied out relatively recently, UNIDO agreed to
saive the normal formal Briefing meetings at Vienna isadquarters.

Thorfore 25 soon as the iraining notes had been completed - the first section
having Leen zirmnailed to Turkey at the conclusion of the first wezk of
nrrparation work - arrengements were made to travel to Ankara directly.

On arrival in Turkey introductory meetings were held with SIDFA at the
iMOP offices, and with TITNC GCeneral Director and Projrsct Coordinatlor
and nther cenior stalfl,

'fficial Contacts are listed in Appendix II

mhe official Programme Counterpart was Celaletin Karzbayer of the ITDC
irtallurgical Department. The success cf the programme must in large part be

attributed to his efforts. -

Ye, toirether with M.Ziya Tung also of the HMetellurgical Department, and
Purker hvknl, the Chicl of the Depariment, arranged the details of the
programne schedule.. At the same time the notes were transcrited and
Auplicated, together with th2 illustrations, for iszue to the participants.

Visiis were arranged to each of the three main types of.foundxy in Turkey:

Public Sector - Moundries as oivisions of manufacturing organisations
in the State cvned sector

Private Srcior - Large and mediun sized fountries, either independant
ccmpanies or divisions of larscr Engineering groups.
Yisits were arranged to large , well eguipped mecnanised
foundrics, and to smaller lens capital-int usive
pl.nts. otrh iren foundriec znd steel foundries were
included.

, - Privately ounc! small scale cinpenies, employing little
~odern technclyizy, and with rristively prinitive
facilities, producing simple iron castings foyr 1imit'nd

mar eln.

3 b
Gmall ten

e yinits sere gruaped inio ench b Yive mein inductrial rregoiens of Turkey.
[

! Temip, Tiena, Teiisenir, Istunluloand snkara ) In -ach region 2 ninnry
san avpars. | for ars er btwe days al e concluzion 7 ihe visitco.
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241% OQctober *c rreparation oi Sgnlnsr Notes and Training
cth  November materinl, First section aiwmniled tc ITDC.
Tth  gvender Travel io Ankara
. 8ih  Kuvzabex i Nestings with 3.0F% aud I"‘L“ Project
Joordincter . Arrance lMissicn pragrznne.
. c4n  Novenger itz Surerviss and edlt iranscripticn und
1Cth Yovenber reprodiction of Seminar netes.

114k Novenber Checking of projectors gnd trezining material.

Visit to Turk Trakio: Fabrikesi, Ankara.

1Zth November Travel to Izmir

14+h November Visit Finzy PSkim and BMC Foundry, Izmir
15th Noverber Vizit Orsan Foundrv, Izmir

164n Noverber Visit $afak DOKkUm , Izmir

17tn November Visit AkeBkEm ., Izmir

1&th Wovemmber Semirar for participants from Izmir, at

Pinar D¥klim offices.

19tk Kovepoe Travel to Bursa

21st Noverber Visit Burgelik Foundry, Bursa

22nd Novenber Visit Dé)'ktas Foundry, Orhangazi, Near Bursa
23cd Hoverber Travel {0 BEskigehir. '

Meetings with Regional Officer, Minisiry of
Industry, and Secrctary of Charber of Industry
to organise progranmme details.
: , Visit’ Asadol DBkUWm etc.:small scale foundries
‘ in Bskigehir.

24th Rovember Vizit E.L.M.S.Foundry, Bsgelik, and
i Deniz DSkum foundries, Eskigehir
! A
75th Novemlor Visit Bilil and E:ksyehir Seker Yolrikesd
f . Foundries, Eskigchir -
{ 261, Novesh. o . Further visit to Entil Foundry

28th Nevember %0

Presentation of Seninar for participants
24%th Hovenber

from Fskisehir, at Clismhér of Irdustry Offices.

30th November ' Travel to Istanbul

15t Dezenber Visit Elmet Foundry

2nd  Tecember Vicit D3kydl Foundry

5th  lLenember Vigit Dofazici DUiin Foundry
6ih  Mecenber Visit Ddkimay Fow:dry

9th Tecerber Visit Iral Qelik Foundry

Becond visit to Eklmet Youndry
fih  December Visat Ferro IOkUm ioundry
9th Decembe- Presentation of Se:inar for participants
from Istanbul distiict, at Chamter of Industry

10th Decembhe - Travel to inkara
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. ViR draeshes t0 Commence drn iing Final Remort

~oh Neca~her
. “Zih Trnamner Visit Déksan Foundry

AR Twererhor Visit Briunti Foundry and Yazar Fump

Foundxry
LA RS

Viin Droember Presentation of Seminar for participants

from Ankara <istrict, at 1T offices,

-
N
[
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Decenber - Vi=zit [KE Foundry
Complete Finz! Report
TELY Tenemhop Review meetinis with SIDFA and Iens

“7th Decembeor Travel to Visnna

i2th Tenrmber 1o
204h Desenber

De-Eriefling wcatings at UIDO Head-
guzsrters

& hal -
215t Traenber

. Return to En:rland.
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an clementary identification ey

s conirols required to provent defe
spection and non-destructive testing techniques
llustrations of major delect iypes.

4 aney af whe notes is atinched as a sepa2 :rate Appendiz to this Henori.

v hnped that the notes coultl be translated into
ceminare, the time schedule adnpted made it n0331ble
sh names for the defects.

Thr notes have heen written in a brief form to assist translation, 2nd it
in surinested that IWHNC should take an early op pportunity to translate
apd reiszus the main section, if rotl necc°sar11y 211l the appendiceas.

T~ =tiitinn 40 itheir use Yor the zcminars, and for pougsible futiare seninars
ar ‘wig nr r-lated topies that ITDC may plan in the future, the notes zre

denirned 45 he used as a practical sgop floor refer«nce guide.

o nrveTaie of the notes, and their relevance to Turkish conditions, pi112
v~ e walusble than any of the published m-taovial on this subject,
T ocmebich o in Pavkich,

Lot Lime of tr~qsln jon I'TDC would be able to include additional

shetorranhs of defrcis several of the foundries visited offered to
nrnwide examnles for this parpose.

The nnten, topether with the slides prepared for the nurpose, and a {ilm
nn mebel movnims lanned by Phe Tpotitute of Sritish ivundrymen were g ed
cn present the Sraining seoinars 23 dilfTerent repgion-) contres,

Mo cmnpanin in esen seninar was varied in accordan "1th tiir problens found
e e ol partinulnﬂ'imn0v‘=ncr to the participrnis @ oving Ahe ennrro of
gt an meeten o nl yiniug in eech pegion,

L

NS GR e,

Tro eneh o nmaeoomn in o omsal presentailon v Cooomaxdnos cneotrn et
ey - Uewnite ik

sivren 4o oeztions ond csrmrants 1ron the participanis.  beuplic ihe

: 1

nratloms chnned tyothe noed to trons wbe cor somn ol Lnose attonding, o

. - - :
P - . : o . s .
LAVl Algencuion was grnrratvel oo 2ll CUChSIONG.

M atbendinr included seniloT monnsers, trechnicsl iarl in

e oomen Cepemern aned Leenmicioni Y oapproreod b , ,

TR S SP P ST FLNC X' S coeiaten e training and O ,oportanil oo Lhe
[ TR 2V P v eemde ey nn onmngten il AT AT

49”/' e eogpades G ot e Tt n 1E3 SRS i
ie " oo et e




N N R
AL
Fo A2

IRY YN

0

following Seminar presesntations vere made:

Tzmir, November 18th, at Pinar DBktn officez.

There were 15 varticipants, frum 4 foundries, including Pinar D8kl
In response to lccel problems nd pricrities,.:.e largest part of
trhe time was Jevoted tc dezlin.s with Slagy Ircltision aznd Zlow Hole
defzrts in considerable detail.

Tnanks chculd ue expresszed to ihe Management < Pinar D8k%m for
providinge the {acility of tha ase of their mesiing rcom.

LL Imktas Poundry, Orhangazl, lcvenber 22nd.

This presenteticn was made for the staff of IMilag wilhout sarticipztion
{rom other foundries.

Trhere were.approximately 10 participants.

Tre presentation concentrated on dealing with problems raised by
the participants, including the organisatior of scrap repcrting
and inspection systems, and problems of Blow Hole and Core Demzge

defects.

Jukigehir, November 28th and 29th, at the Cifices of the Chamber of
Industry. The Chamber has iwo =xcellent mecting rooms, and is
very sujitable-fcr the presentation of such seninars.

Thanks chould be exprezsed to the General Secretary of the Chamber
for providing the premises, issuing invitations, and providing
hespitality.

There were .9 participants, {rom two foundries and - for some periods
only - from the Ministry of Industry and the Chamber of Industries.

A repy_esentative from a local moulding box manufacturing company
attended one session.

The seminar covered the problems identified during the visits, and
requested by the participants. Particular emphasis was given to a
discussion of surface finish and surface defects, and to blow-holes
and sand and clapg inelusionn. The ceminar end~d with o dizcuznion on
the organisation of Quality Control and Inspection.

Tntanbul, December 9th, at the offices of the Istanbul Chamber of
Commercr, Trinonii, Istanbul. The Chamber of Commerce facilitics

wrpe very suitable for the small groun seminar; a large conflorence room
in nlso avaiiable for larger audiences.

"here were eipght participants from six foundrics in the region, two
n" which were not included in the list of fo.virieg vigited,

hoeoriing: Lo the piaursiz of the participantis, the seninar dealt with the
oroblems of »lae inclusions, biow=holes ovipinating from nores,
sents , eraczing, snd swelling. A brief revios wag made ol some major
nnints arising in connection with other delerls axierienced by

come of the foundries represented. Whe dizceursion was lively and
inberesting, with poed particisation from ~1i =f those att:nding,

ranirs of the training notes were issued o Lhe prrticipants, and also
+n srveral of the enpgineers in the foundrics ~ ieilod whs vere unsble Lo
Atter i the seminar. Attendancn at the seminor cny hove beon af{eciod by

Lhe, ¢ oarere aunber 6f geaninars of interrot 4o 0 nivieg whicn ware ekl

" * e manth ol Denenher in Istanbul,

)




4.2.4.5.

4.3.

4.4,

_9_
Ankara, December ldth, at SEGEM training rooms.
There were 8 participants from four foundries and from the
Middle East Technical University.

Subjects discussed were selected by - participants, including

sand and slag inclusions, Carbon flotation, gas blowholes and

cracking. As on previous occasions there was a constructive

discussion.

Invitations to the seminars were given verbally and informally,
sowetimes with only one or two days notice. If there had been

time to send formal written invitations, attendance might have

been greater.

The- names of the seminar participants are included as

Appendix IV (Page 42).
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CONCLUSICONS

the training programme was successful and valuable to the Turkish foundry
industry, those attending the seminars, and the comparies visited.

The progranme adopted, emphasising practical training by a series of factory
visits, followed by short seminars in regional centres, proved to ke very
suitakle and satisfactory for the topic.

Many of the managers visited commented on the advantages, making it possible
for sta’f to participate who could not be spared to aitedd a longer seminar .

Nevertheless it should not be concluded that this approach would be suitable for

every tonpic. Less practical and more theoretical subjects would require a
larger proportion of formal training sessions.

Mhere is a wide variation in the standards of casting quality within the
murkish focundry industry. The best are fully comparable to international
standards, whilst ‘other foundries are satisfied with standards which are well
helow those attairable. The industry is growing rapidly, in technology and
in capacity, and it is likely that the least efficient will be unable to
survive dev.loping national and international competition.

Problems inherent in the quality of Turkish raw material supplies can be
overcome by proper attention to technical control.

"he level of knowledge and ability of individual metallurgists and foundry
trehnologists is as wvariable as the quality of the castings. In many cases
technical rrsponsibility is in the hands of engineers who have no suitable
background training or experience. Many others have a reasonatble theoretical
anpreciation of the principles, but insufficient experience in the practical
apnliestion nf control procedures and techniques. Soch manazement cannot give
Lhe necessary puidance to supervisors and technicians who therselves lack

4 satisfactory background. On the other hand some foundries maintain

a s5tal® of ezperienced and able foundry technologists.

It is clear that the activities of the 1.T.D.C. in programmes such as thig
serve & continuing and valuable purpose.

p rumber of weaknesses and problems responsible for cnsting defects were
commen Lo meny of Lhe Toundeies vizitoed. These inclodoed in pirliculas:

5.5.1 Insufficient knowledge of core making methods, and of the details
of the design and use of cores in castings,

i .5.7 1Inzufficirnt appreciation ol the principles and imposyinnce of proper
running aad gating systems in preventing delects such as inclusions
in castings.

5,.95.% Insufficient attention to moulding methods, and to practical shop-flocr
cand control, resulting in vnrnecessary deiocis due Lo poor mould nuality

o5.h4 Tnoufficient use being made of casting incprction dnda in puiding
process centrol to the prevention of defcots, and insu{ficient renlinati
of the importance of orjanising productier. in such a way as to
nttain reliable and comprehensive inspecti~n data as soon ag possitle
after production.

e sancens ol Lhe programtc must be attrituted in 1 e part to the constructlive
rraentinn a4 assitance provided by the management ¢ the foundrirs visited,

trr fzeilit ~g and help £i7.n by local organisaticn: ueh Uheontorrg of Tt sty
and rspecia ly to tne orgmnication end hard worz of L lliosion counteopooe ’

feloletin ¥ rabayer with 2olleamucs fromotne TOU0 v D lupiicnl Avrsd
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-nslation of inhe neter into Purxizn, for issue
El e
A

ature seminnrs, and for use a5 2

.

chotegrarhs of

y

ne Turkish
nt different

Th: trairing proframme should be r-peated at reguinw intervals, preferably
with &b unme rmphasis on shop floo~ practical assinance from experienced

& .
sundermen.

napsideration should be given to the preparation of simplified versions of
" prosTRnna. Suek versione would be designed to it~ suitable for :

re

- fHiroups of foremen, technicians, patternmakers and senior skilled onerators
without formal technical training.

- Representatives from small-scrle industries , who are in need of
sssistance in product quality improvenent, bul lack reosources of
.~Jdipment and technical training.

Par nthee programmas with a similar practical emph~tis 2 similar organisation
shnuld bBe ndophed, with short seminars in regional centres preecded by 2
cories af factory visits for practical training.

2

henevor pnssible time should be a2llowed for the tvznslation of seminar
s pninings maberinl into Turkiszh before the Cbtart of Lthie programnes.
o1yt sheuld aentinue the series of training progrzuries provided for the
coupd e industry, to reinforce and continue the valaable work alreacy done.
In particulac there appears 1o be = need for training programnmes in the
rallowing subjects, which should be included in ITDD planning for the future:
f,.6.1 Prontical Noremaking, incluiing an cxplanation of alternalive procesesscs
i prwe e anperbs of Lhe desigmn and v ot copren in different
types of casting.
t swurgested programme outline is included 2z Appendix V.
chortcomings in cornmaking were responsible for & high proportion of
vhe quality problems onserved during the foundry visits.

6.6.7 'Tha Aesign of mmning,gating, and feeding systems for cast iron
rantings ( pgrey iron, Sphrroidal Graphite ivon, mallrable and alloy
iron ). Such a programne would complement the existing IPDC programme
on the gating and freding of steel castinys, which hag been reonpeated.
A programae on this subjrct appears to br necessary, and was
apenifiensdly requested during the foundry vinito.

6.6, ii0ulding Pechnolopy, to include practicai ‘raining in ine control
of moulding sand and sand systens lo =ul G iferent Teguirements,
and in relation to the preblems czuscd by 1orkish sand and ey

chiaracteristies. The prograume would alse include practicnl

(354

instruction on the use of moulding machir o in order in inprove
anulad auality and pradoction afficimey.

4.6, o intrnanee of Youndry plant ana? cquipmons

£, 1 nngement sastems [or woundrics, inopoesoiar ostin opetens

fo4 nuaYity Peopriing and tonirol nyotr .
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Post iz

Durstizn

Daie required

C sty tation

Purpoze of proiect

Dutics

.+ ———— " - ——— . o o o

“foundries end to train them on the subject of

UNIDO

PROJECT IN THE RFPURLIC OF TURKFY

JOB DESCRIPTIGN
DE/Tul/TT/02h711-03/83/31.5.A

- - > e
‘ 20T AN s

errous Casting Dalocks

As soon as possible

IMMC in Ankera, Istenbul, Bursz, Izmir with possible iravel
within the ccuntry :

To unprade the skills and capabilities of engincers employsd in
ferrous casting

defects thus mininize rejccts, incrcase quality and productivity.

The expert with his counterpavt\s) from ITDC will conduct a
treining prograwme to improve the cesting defects knowledge

o enziraners employed in foundries and give neoassary infTornation
ot ’~.‘|-, caosting Gefechs o .-cnnni.:‘-n-~:1 in foundeicn, Mor:s:

sneciifically, tﬂe exuert vill be expzcted to:
i. Review the prevealing vorking methods of foundries related

to dﬂntlflcat:on ,verification, prevention and curo of ferrous
coeting Qof This ctudy will te buased on the plant vicits
within the country. Meanvhile trouwdle-shoobing o ”ﬁlﬂn"wlll

b~ conducted.

A&a
CCTh.

?. Prevare a training progrwsmz to cover gencral aspecls of
forrons casting dofecte, noemely:

Igentification of defects
Deseription of defects

Cautes of defeclc

revention of defects

Cure of dzfTente

- Lquipmentis for detceting the defects

5
Sapant nns enn e e atine s pegedliog b b D e e chE b ont
Penioet frerno el Perrpitment Dection, fodeenl DO o Pty

Voo s
!

T Y L O S P ‘




Oualification:

Lenguare:

Puekpround
Informetion:

3. The prograrme schedule might be detailed as
follows: :

Prenuretion of seminar notes in Fnglish,
in England 2 veeks

Allow 1 week for postage, 3 weeks for trans-
lation und copying, and preparing nhotograchs

e

Action by SECEM not involving expert. L veeks

1 week travel, driefing, [inal arrangzmenbs,
1

1/2 veek visits (1 veek in each of four
1/2 week seminar repgions,e.p., Ankora,

Istanbnd, Pursa, Tumir) h vecks
1 week final report, debriefing, travel 1 veek
Fotal ‘ B weeks

k. "he gxpert should supply back up materials for the
mission in the form of:

- articles and lecture notes,
- films, slides and books, vwhich may be purchased
by I'"DC, if the cxpert can make these available.

5. Supply the ITDC with necessary training aids; such

as books, written articles, films, lccture notes,
diagrams, etc.

6. Document the training materials in booklet form.
e cxpert will also be expected to prepare a Cinzld
reporl, sending oul Lhe findinge of his mission and
his recommendations to the Government on further
action which might be taken.

Expert, preferably a foundry cnginecr should have extensive
experience on the subject and also training experience.

Fnplish

Tt hac been observed that in meny Turkish foundries, the
guality consciousness should be improved, Reject rates in most
of the foundries are very high and are above.the common level
in indusirialized countries. The foundries su{fer from a
relatively hiph rejeet rate. The only reduction of the reject
ratc, that means & better control of the prodection, could
yreduee subntandially preduction and oprrnling conls,
"he importanee of the robject has Yeen corhnntzed by nlee Lhe
experts which have worked for Lhe Tnductoial Developoub ak

of Turkey. They rccemmended thot prosri-eg have to Vo devrloped
Lo 1ind rut Lhe eliminate reascons Tor "ooh vejeet ynten,




It has heen suggested that an ITDC training course could
help to meet this training need. This prosramme is organized
alter the requests from public and many private sector
foundrics and it is expected that about 30 engineers will
participate.

The Industrial Yraining and Development Centre (ITDC) is o
joint vroject of Yurkish Goverrment and lnited Mations which
rrovides irziring and consultency services to the indusirial
sector. Tts objectives is to upgrade the skills and canabi
of profzssionals emrloz=A in industcy thareby contrihuting
the national cconomys.

lities
t.o
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A¥ABZYr Sariayi ALS. Finartasi, lzmir tivrember 17th 1967

SBle man Atiw 2roduction Director

A well established fumily business, proeducing SG iron castings for the
avtorctive and tractor industries. The plant is not mudern, but well designed
and the application of SG iron techrology is good - cupecially the productien
of s0md castings with a minimum of risers. Manry of tlic castings are machined
hefore zale. '

A new extension has heen approved, and egquipment is ~oirg deliver=ad.

Thiz will consist ¢f a modern autcmatic high pressure moulding nachine,

hizh eificicney aitematically contiolled sand plant, and induction malting
and chort <oil holding furnaces - all from West Germewy. It is planned to

use this facility for grey iron automotive casting production, which will
placze them in the‘second or third pesition in Turkey in this market frem 1985,

One problem is Jikely to be technical management - ai present the Production
Nirector appeared to have little assistance, and it is not possible for the
nresent high standards to be maintained in the existins and the new plant
unless he is able to delegate to competent staff.

Casting Defects Discussed :

Sand Inclusicns .
Seahbbing
Surlece Rou hness

Other topics discussed:

Operation ol the new plant

Control of sa2nd properties , the selection of sand te:zting eguipment, and the
charxteristics of the high intensity mixers ordered with the new plant.

The use and significance of the shatter test

Selection of coremaking processes - this aspect of the extension naz yet to

receive full attertion, and may te affected by the limitations of local
materials a~d techrology.
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Eradol sy, znd c¢ther small-s-ale Jtondpies iv Iskijc o0 Movenmbar 27¢d hey

The Ministry of Industry is anxious o e8s!i

3
snd 2 witit was a2rrangesd, through bhs Secre

3 davelsy,
oundry
in a workehopr area

fenoniation, 4o iwo ar three typical small
of BYi ;‘)e‘—}‘:i}:.

i AT
the comulets flcor avea - and aven 2at orto the oir-«i - heing coversd
with moulde nefore melting ic commenced. The sand vunad is from Terkos,
wz¢ a bietter grain shape and mouldability tuzn the §ile send used by
exy rovever it iz not sufficiently refrzciory for other than
tirgs. Cand preparation is by hznd, or in sinple home made
sand screenirg is net sufficiently conscientious?
Cores are gznerally not usel., Runner sysiems are crude; hut efficient in
the gense of maximising casting yisld even though =laz inclusicn defects cre
frequant. Simple suell cupola furnaces are used. melting pig iron and
seray with mas works coke. Cesting clemning is Ly wlive brush.

Sr.ap flagk moulding on the floor is the principal methied of pregduetiorn,

The surface gquality prcduced was adeguate for the wyplication, as sioves
with chvicus casting defects are acceprtable in the innrket. Conuidaradle
crafi skill and ivpenniiy is used to make the most inonemical use of raw
materinls. Many guality improvemenis could be mele, bubl cften theze would
incresse nett produvction cost at no benefit %o the product markelability -
Lo incendive to isprove will arice as compztition foreces ratiorn-dizaticn
and tectnizcally tetizre products provide competition in thie market.

Working ccnéi
survive a si

ignificant imprevement in. the expectaticns and standard of living
of “he count

tions were not grod, and this method of producthion will nos
on
v

Casiine Defects discusgeds: .

Bisvun, dne 4o poor meliing practice and coke qualily

et inclusious,dw Lo careless wonlding and poor cand preparation
5lug irclusions,due to cold metal and crude runner systems

Rreskafe, Cue to pdor casting design and lack cf me%allurgical cemtrol.

Gither Topics discuised:

Impreved cupola operating procedures

Reletericus effechs of lead additionz

Dezirr of rurmer systems

Jie 8 serap metal as well o8 pig irca in choriges

Wonorics) and practizal use of moulding machinee frnr ihis type of prodeciiorn,
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IC Sarayi ve Ticaret A.S. Pinarbasi

y Izmir 14 llovenbzr 1927
Dr. Falih Bagdogan Foundry Manager
Teoman Altinok Shift Technical Manager
Muhsin Tufeci shift Technical .lanager
Kenan Quality Control Manager

Tne foundéry is part of ine Izmir werks of HMC, prodazing British Leyland
- LA™ I - S . _..-‘-‘~ .}-_
ormercizl vehicles for the murkish Market. IEnglne :locks, cylincder hesz
~oumeETCL 2 o & e OEIEE >
trake drums and other grey and SG ircn castings are produced

(32
(&8

?

itd ; j :xperizuce in Dngl
The layout and metheds are based or Er%tlsh Leylagu jx:z :_;h 13 i;;ai
sare of the problems result from tlhe 3iffererces in mzterials an+ cendl
;ﬂiér;yn'. This is especiaily true :n the cere-making department.

Casting Defects discussed;

Blowhoies ( core venting protlems), linning , and penctrat:on on water co:led
autorobile cylinder head castings.

Roughness ( external surfaces of brake drums), Crushing and moulding defecis.

Other topics discussed:

S.G.Iron treatment methods, and the possible elimination of double metal
handling and transfer with resultant savings in metal temperature, energy costis,
and production potential - since production is lii:ited by melting capacity

and «lectricity rationing.

S.G.Iro gquality control and metallographic inspection. Metallography techniques

nred 1o be improved to permit a sufficient nunber of examinations per day.

Czsting design problems ~,_including service failures experienced incylinder
head castinzs used in engines which are often zbuz it sy overloziing.

Sand preparation problems,associated with ihe characteristics of Turkish sands
and bertonite.

Coreblowirg methods for automotive castings.

Patbem plate design and moulding machine operation Lo dmprove monld compnelion.




s Str. lUecenber 1983

foundry, profucing acout 3 - 4 %
iiand and machine mouldiny ~Te used, . ¢ niss . ;
mro negvy use of larour. Coreraking is limite:l 10 0il sand, not well
2 little furane. Inductothems tri-iine and wedtwn frejuency

¢e5 are controlled Ly a eimple lanoratory. Uhe
“inizhning secticr is logical, zrnd better ihaw that in o

-
1%
bl

.-

rxperience, and

The niant manager 15 newiy nppoinied, with no provic i
Y

thern are no aualizied technical enginenrs, othar Lo an elocirical engineer
whn way SHPETVISING the Turnaces. In consequence ot matiers are
inevitakly 1eft $o foremen and operators: therr is i sc 1ack of anplied
; Voot bomry appl crporiensae, and it was necessary o o lve backsrouand explanations
| “nr muny cienentary polnis.
i

Casting Drfents Dizeusseds

i rfame Dhurhneas, linked o pooT sand contrel ( ih:re is no sand latoratory )

"

“ine inclusions, linked tn runner systens made by h:nd with no technical control.

shpinkage Aefacts, and probleme due to wrongly applicd internsl chills
: nun-snut and sand jrglusions
(MR lfn-f'lf',t.",
i o nr Ponine discunsed:
] - .
' e antrsliatinon of feedrr gystems
| P tyineniibity ob anbempbing Lo produce qprey iron o0 otecl cnstings in Lhe
; same Foundry.
i Heed 40 i nrove productivitly by better organisation :id simple mechanicnl alds,

( “lned Ls siandardise on methods and liminate unsup.orvised handscul Tunners

: tivantares of better control of coraazking, and explunation of the COy rrocess. .
? Orsanisation of inspecticn and reporting systems suitazble for small foundries

% N-e? io design patterns %o pernit better core location and veniing.
\




Zurgelin A£.5. Organize Sarzyi Bolgesz, lrursa. ¢tst Novenusr

1583
Czer Do7arn Soyual General lianegser
Faruk Czer Techriiczl ManaZer
S¥leyran Drterin Metallurgist

: mediws sized steel foundry, with a policy of developing expertise in the
production of special purpose,premium guality, lew alloy steels in order to

av id the problems duec to over capacity in the standard :; alities of steel casting
A continuing programme of experiments and trials is giving useful results.

The foundry is 15 years old and is nci well laid out or organised. Most mouliing
iz by han” although there is a2 machine section, and ccre azssembly methods are

1364 for cast chain ( for marine applicaticns Y. CO2 , Furane, and hot box cores

syre used.

oo.

i s=2parate factory machines some of the castings, and also producez a range
of foundry arnd other machinery for sale - sand mills, saznd transporters, shot
Wiant machines, coal cruzhers, etc., Lo Burgelik desip:.

Czstini Defects Discussed

Sand Inclusiors - related to poor sand control znd works organication
Hot Tears and Shrinkage cracks, related to casting deciin
Slegr Inclusions, related to running systems and pourin; methods

Other Topics discuszed:

Corin - and running methods for complex louvre casiings , and railway engrine geastiros
Desuphu-isation, De Phosphorisation, and Argon degassing on a small scale for

the production of premium guality steels for high specifications
Head, Teeabment, :nd the importance of wiform charge henting




Teniz DExUm Fab, A.S. mskisehir 2at:

G#lt=kir Glney Gerierzl Manager

L new company, privately ovwned and nanaged, producing grey iror
fer weiihts for elevators, tractor vheel weights, i1ress bedies,
£rey iron castings. Capital expenditure has besn rinimised by th
a nunter of pieces @f ingenious home made equipmen: - cupcla, sz

rore sznd mizxer, sand trensporter, sand aerator , rtc.
The enpola furnace is complete witn simple air hl.o:d
equipnent, as advised in many Turkizh foundries
e eate. By careful control of cumbustion cond
a shargn consisting entirely of swarf neaked
mavicr over alternative raw natevials, and o quality adegqun
cf eeotermeipht eastings,  Welting loss “is not oo

Apad

.'f.fj‘

: than (M,

¢
satnhives Defonts dicouga-aqg e

Cund sndd Slag inclusions

Other Tornice discusgsed:

Alterrntives available for coreraking processes
Future drveleimen®, plans .
e of Anuble tuyere systers for coke savings

e eeorirmics of mould coating and skin drs ing inshead of ecanl aunt
L3 -’

hovolwne mencuring
geon aepplied only in this

N Yo mrr gy P 4
ions they are zble to
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into canm, iving z preat
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ot R A S, < 3 N
che D Thamid ey, tons per yeo.o with 2 workforce
. SR SRR I 3
Lol bon steel, .nw alloy steel, and
str

21l nines u; Yo nbout 1 ton in
eonstructic: quipment macninery
mogtly i the Anknara

rocion,
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2 1468, ane there has been liitle inveziment in
i nce trat time. The facilties are therefore not modern,
ot in gand repnir. However there has been investment in machine
Lasls, nnd in an induclion hardening machine, so that a large part of the
nenductinn, esnerizlly of gears and shafis, is sunsnlied in the fully
wrbipnes and heat treated condition.

Coiint ry And
nundry nlant 5
:m'f

)‘}“,-'."‘f» ;' . Y

fnsulTicient nuality contirol equipnent, cnd too hish » proporiion
il Lk work is mnfe hy hand . Coremaking is by thr furane process asxclusively,
Nevorthelogs ristings are made te high standards, =ith radiopraphic
soundnesn eriteria having: Lo be met on several pi-ces,

Canting Befects Tiiscussed:

Ynt fesckipng » including cracking of anganese steel after cutting off feeders
ranxing ;

Ire Inz]"lonu )

sz biow holes niar fouder conne

A
[¢]
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Cihaer 4nuicn discussed ¢

Usn of chromite sand to accelerzte cooling

Proding =nd running systems for sinter palette caciings and for roll brarings
U=r af Purine moulding instead of hand monlding
oo ol e ineeerings abe quenehime ol boprey hearbh Puenses choorgren
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ikbtss A.5. Graangzzi, Near Bursa f2nd Novembiep 148%
721ali Gunay Technical Dirsctor

Ilnan Bataci Przduction Maneger

Lzyent Hatirli Projects Manager

. modern mecranised iron foundry, r-putedly the best equipped znd most technclopical
advanced Turkish foundry. 19 000 tons of castings per year are produced for

1ve automotive and tractor industiies - Doktas is part of the Kog group which
nrodaces Ford and Fiat vehicles. Castings are exporied to western Burope.

Guality is zood, and the staif are techinically competent and well-informed.
lievertheless productivity and plant utilisation, and =lso casting scrap,

sre helow Buropran standards. A new moulding line iz being ingiall.l Sucing 1084,

Casting defecks are a serious problem; records ané datz are compr:zhensive, showing e

a gradual improvement year Yy year ( currently 11% total scrap }. Mzany of ihe
nuality and production preblems arise in the coremakin area.

Full uce was made of the visit: a group discussion cn individually difficult
casting defects was arranged with senior technical maznagers in the morning. This
was followed by a plant visit , and a presentation cf some general principles

t0 a wider management group in the afternoon. The visit concluded with a
discussion of optimum methods of organising casting inspection - improvenents
could be made by obtzining, and using, ° ' inspection data more promptly.

Casting Defects Discucsed:

Gas Blcwholes ( Core production, venting, and print secaling )

Crushing and Mculd danage, often due to core distortion

Pe3lets and short pouring, due to poor pouring control .

Sand inclusicn: Adve to drying out of part completed moulds during piant stoppages.

Cther Topice discussed:

Cperation of mechanised pouring systens, pouring bushes and operator visiblity.
Methods of maximising mould compaction with multi squeeze head machines

Ccre sand composition, and iron oxide additions

Core eoating and drying, and thermal behaviour of cores

oo deberiorabion in sbornge

Production of complex tylinder head castings

S5 iron handling and Yreatment to avoid double ladling, and excess energy consumpt:
Fffects of Phosphorus ard Sulphur on metal penetratior and inoculation response



supervision of pourinz znd melting
sand control and of pouring temporature

5
control.

c 38
1 efficiency

,r

dnmaipe bo {ragils casting

nrsign changes to nininise the likelvhood of defe.t
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B e St pakinng Bok ¢, myap
Trianbul
metT . Tem faun poaric cooqiueing cront TU tons
e e
~ nzi bsen purchased, nnd additional moulding machines
Tre ceramaking, and especizail: the clazning and drizgine
" o-

in noed of imprevenent.

rejection Tales generally low, thanks ts 2loze conimol
rroduction, byR sxperienced :: ~agement.

seuseed 3

Goicisation of 4h- use of the new inducticn furnzca
trnroved efficiency by alierations io the methods of magnesium ireziment
crreet aneration 5f ihe moulding machines, especizily sgueeze head size.
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une 27 tne Tirst modern foundries in Turkey, closed sllowing lavour
nrotlems 1 1972, =nd reopened in 1982 witn new mancoent and nnder new
nwxnership. .here are iwo separate Youndries, for i:vn and steel castings.
. roiduection is very varied.

5900 - 7005 tons, yr of 1y & 28 (hrome steel grinding balls,
for the Turkish »nd lrasi market
»GOU tong, yr of  General medium henvy stecl castings
5L00 - 5000 tons, yr of Cast .ron, including cylinder blocks and heads,
gearboxes, and {& iron insulalor cap hodies
and tractor castings.

Jeeause of this variation, and tne iimited experience of the new managzemeunt,
there are many technical problems and scrap is highr.
The plant and equipment is not 1uliy utilised.

vasting Detects Liscussed @

surface .oughness ! Poor sand control )

Irrefular break-off{- fracture | fFoor pattern mazintenince ang poor moulding
Crancking on grinaing talls { neat treaument and grindiing protlems )

Plow ..01es 1n cylinder heads { fore making and venting practice

Brrakage of poarbor castings during customer proces:’ ¢

GLhier Tonios RDincursed:

Grirnnisation of Indpection systems

nunning and gating of cylinder heads

(ontracticn allowance and feeding methods for large llanganese steel cover castings

Castirg production techniques for heavy SG Iron wheel castings

%culding machine operation for maximum sand compaction

Metal pouring temperature measurement and control

Core mand speeificntions and resin contents

Proulans wibh dedayed scbling time ol Surane sand in cold wenther

Corr venting techniques for hot box coremakiny

thoice of madnq,coremaking processes - 302 or Amine

Pattern Design problems

Comparison of productivity, energy consumption, an! cuality standards
brtween Vestrrn Wuropean and Turkish foundrics

Investment priorities.

LY Plmed managemeni renuest a second visit wis arrir. for a round=-tanle
Aienunsion and question and answer session onon numi o of cpecidic Leenniond
points ant grneral criticizis. This meeting won atlo ied Ly about 12 te 19
meta)lurgists, technologists, and mMansgers.
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to be alout 2080 There Is z mechanized mou d
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Tno thr smorerakinge area. Mosh steel castings -

13 repairdd.

Cogting Tferts Dissussed

-
.

ot ﬁracking and tearing of stecl castings - c‘riwb- defenics

Pley Blrn, atbrilad-d te noer econtrol of core enr’ o and venbing

Reayrt easlings anderushed meulds , mosily dus to oo sand preparation wrd
inadegzate contral of moulding tochniques.

Burnt on zand, due to variations of metheds of moull ccating.

Ctaer Tonlcs discussed:

fbvnntaren of the C0o core making procezs

Heanz of vintilation and sealing of core prints
Weewd Seev Lompernblure condtesl in the cor
Feeding tecknigues o1 5tzel vheel cast

well

o1 Lronze castings

e Lency za2ud time cyclo

Ueed Lo congsider Jmnrr1 ~nt casting faces wnen plarving melhoin.
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Surface roushness and adhereat sand
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rrickage

Hot tearing in inget moulds
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Ctiner topics éiscussed:

Corebox © _
J.npr'\'ed c.d testing methods and recGrgds

o f the Shatter Test apparatus
Teed te- m-ssure ard eorirol volztile material

Mould cemeaction on daep inachine moulded castings

wiinaten for new cand additlon reguires2nts
t laziing machire efficiency
Werk.ting znd developnent pelicy

Mital pouring ternperature centrol in reletic

the varizty of melzl

1 26 tn lovember
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. - 2nd nolzerous sand and coreblowing orohlemn,
Tt onnowneving zendition problems, somain to be overcome.

Tarbing Lelents bineunsed *

Finw Bnlem in Treelor Trondt sunpart castingss

e it In trake ¢rum

seetlinwing techninues fer emine procoss
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Lrinons of sand cocling
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Txveli¥v A.S. Eski?ehir i cember 24th 1982

C:zhit Isien Generzl lavizger

h steel foundry produeiiy maianly whesl hubs for corunarcizl vehicles,

icst of the moulding is by hznd, altihough three mciliing machines have
Leen installed. Coremaking is with greensard /éexivin, by hand, or

fer zome special ceres in furane. MNeither moulds ror cores were painted.

Trere wan little technical control - ro measurement of pouring tusperature,
zimple runner systemsz cut by hand withcut supervisi ., etc. There is n2
lzYoratory, although the equipment for this . is said to be on crder.

4 '

Mort cnolines contain defects, and wre weld repair i,

Cesting Defects discussed:

Cold cracking and bhritileness. It was not possiltlc %o see an example of this
problom which wan slated Lo be o serious, .clthcush not consictent, detrct.
Advice was given to pay more attention to basic technical control befcre
incurring axpenditure on investigations into suiisual metallurgical phenomens.

Dand and Slag Inclusions

Other Topics Discussed @

Use of aliermative core making processes

Trairing of workers and supervisors

We-tal de-irassing, killing, and pouring temperature ~ontrol
Raw material inspection and selection

Future development plans.
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irivess in grey iron castings
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mrnsity in cnill-cast bottle moulds

o meitirge Tor duplezing to inerease ontp.t from limiten power supply.
v owelntadd 4n raw materinl celection anpd sl burscienl contrel in 56,
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Qi ¢rey AYCH CAS 15 84 134
at

patterndesign, especially design of toj:rances and detzils
of fjuality Control and inspection
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o, the foundry

oi Yhe prode:i;
] s chemicnl crineering:

cendnn one melallvreistis, (ne Lechnicdl mangiers

cwmr, s
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wanrrn arpanination and techniecal controlshould be improved; howcver the
I

nrndcat auality ic admuate for the applications in the Turkisn and

maricet % nresent,

metntturmrical specification problems
wrnt oreatrent Sealing and distoriion

. P

Jther .apics Aiscussed:

fumansition and production fechnicucs for NMi-uard castings

Luntia operztion i.uprovanents

Necrznary process and material changes if thin sectiion stove plate tincs
are to be produced, as part of a planned diversification nrogr mme
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Grevae, Sheraniv Saeeyvii v. Tiearet AS. Karabuplar, lzmis,  15th Hovanker 15
Sezpin Orcanhier Direcicr

Mehmct Ersivri - Foundiry Manager

Cro

ro prodaces centrifugally cas” cylinder liners >
z. C(lzse m-*alluz ical ( cheni al znd metalle
in the fovndry, :Ld precisicn machinirg and
irirming departinents,

Turkish and exvort
nic ) contrsl is
+

Ir z31iting %0 the centrifugal foundry, a smzll sand noulding secticn

nroteces pistone for refrigerator cuinpressors, and hoiraulic . contrsl velve
t el a5

Cazting Defects disrussed

<

Core: hlowirng defects on sand castings

Graphite morphology and metallurgical defects in centrifugally cast cylinder
liners, including the effects of nitrogen from syntreiic recarvutisers.
Shrinkage and inclusions in centrifugal castings.

Other top.’;(‘" discucsed :

Mould mafprlals to maximize centr;fhgal casting mould life. A. series of tests

iz to he zarcied out by TUBITAK ( Marmara Instiiute ) znd suggestiors wers
riven into the material ﬂumpOSJflons for evaluatieon, including the vse of
vereicular graphite iron, )

Mculd life is the critical econouwic factor a2t Orsan, crntrolling
wenld nonts and easling yiclds,

Corenzking, At present sand moulding is an insignificant part of Orsan output
but they plan to develop hotbox coremaking for finned air-cooled cylinders.

Prosent tezhnology is noi well applied, and suggestinas for improvements were
presented. :
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rinz  DMkUYn  Saravi ve Tizarel A.S. Pinartasi, lunir 16 dovenvac 1983
- -~ = - i
BDrzun Karaghzil Tschnical Director
faltin Cay Development Manager
Nadir Goban Production and Technical Manager
. s stes) foundry spocialising in wheel hubs and other commercizl vehicle
castings. Purane moulding is used, logether with sund reclametiicn. There
L P AN 1 - - S 2
. 17 elsn & Zreensand .13 moulding erea, and plans f-r the fulture installation
nf mesnariced greensznd production. Core-nexing iz noil mechaniced, and less

ie
nell contx0lled than the meulding.

Devslniment work is being widerteken into the applization of computer

swoyramming for mehallurgical purposes, such ag oplimum charge claulztions.

| routine Manzgenent Technical meeiing waz atiended, and specific defeet
o 5kl ems wers introduced snd discuseed. Further detrilled discussion tock

glace on the foundry Tloor.

- P T - - .
Pirar D8¥'Yim manazenznt previded the use of a meetics rocm for a more formal
neminar training pericd on Novenber 18th, aitended by Pinar DSkW. technical
staff, zs well as by pariicivants from other foundrizs in JTzmir

Oantling: Defects Discussed:

H~t tearing and shrinkage in low carbon stecl b castings
Mow holes in steel supgort arm castings
Neral Pondtratiocn

Other topics discussed:

Ponsibiiily of making evothormic or ingulating slecves from available materinls
Design of runner systems for slag removal in steel custings

Problems caused by variation in properties of furanc resins

Use of internal chills

Methods of venting cores for furane sand production,

Use of reclaimed sand with reduced binder content to improve breakdown of cores.
Applications of computer systems for casting weighi and feeder calculation.




Safak DBKWr  Nakina Parge San.ve Ticarei A.$. Meneinen Yolu, Izmir

1€ Hovember 1983
Vecini Aksu. Foundry Manazer
Halit Tanyeli
Hucta® Yoalgin

A rrey iron and SG iren foundry witnh a well-planned mecnanised moulding
snit, =8 well as a hand meulding cection and a smell centrifuszal casting

departinent. Het=boo, oil sand, and srecnsand corsn are used.

Productivity and machine utilisation areqnot good, rejgct rates‘are high and
she easting quality is below the potential of the epaipment. hcyerthelcsg
the sten policy is to ablract ¢ifficult work, such as-Cbmplex d}q:el engzine
¢ylinder heads, which are beyond the skills and experience of the staff.

Pher winpe srrious {oT rt et -book” metailurgical infoermation, but lacked
experiente n practical foundry producticn, organication and guality control.

naswinyr Defects Discussed:

Nawholes, related 4o core venting, csperially on cylinder heads
Ol ipelusions, rlated to poor runner system dosicn

surface sirking of SG iron castings

Ci~ns Joint

Otner Lopics discussed:

D-sign of rurner ard feeler systems for grey and $.G.Irons. The guesticn

#as raised as tu whether SEGCHY could mount a s:zminar in the fulure on this

toric.

Metal handling systems to avoid multiple ladle transfers and consequent loss of
temperature resulting in casting defects, and also in reduced production capacity
The: production of riserless castings in /G iron.

Mhe o wezzibioms of 06 dron e acheive dndividaad eanling apeeificalion:,

sources ol infomatisn on International Specifications. :

Sand properties and moulding machine opera.ion to ensure the production of
rigid moulds, without which it will not be possible to rYeluce the use of risers.

Metheés of venting and sealing cores to reduce blowhole
Support systems fgr flasklessghoﬁlds.b € voLe

The "tripgger"process of delayed SG iron treatment
Met~ods of desulphurisation with Caleium Carbide

incidence.
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Turkiye Sek=r Pabrikerd Eskisehir 25th HovemZer 1983
Verir Jgdas Workes Nanager

111 TMivis Uz " Foundry Manager

Surnain Dodsl Fowdiry Technical WManager

mh. Toundry iz part of the Parkish Sugar Ccmpany mach.ire production werks,
proiucing wguipment for cugar refineries and oiher stzte srtevorises

( zement worzz, railways, ete) in Turkay. Separste zections produce

cest i, steel, and bronze - mslted in curclz, inductier furnacs,
indirrnt nre furnace or fuel oil - cricible furnaces. Most of the moulding
an-t neoeana¥ing iz manuzl, alihough ttere is a small wmechine me dlding LIl

i fov ccrec are made in furane, tut most are made in rreensand with a
be-trnite and 1Y dextrin binder.

Seyap is bieh, in‘ the foundry and in the adjecent mnchine zhep, and the qu
5" the casz ings which are accepted would not be adequzte for most commercl
parpuces. However scme complex and intricate castings are produced suces:c
Fornl techn.cal control is not sufficient.

ality

o

Cint g Def-ctz dizcussed @

\l

ol toars and shrinkage cracks in steel castingz - porily dne io lack of
pouring temperature control

zu-fnns roushness and expansion scabs

Sanng ard clag inclusions

Internal porosity leading to leaking of heat exchangec casyinge, probably
due 1o the usne of incnCiciontly olonn chaptsbn

Doy holen Vrom weh sand.

(i Popics discussed ¢

cand 1il1ing procedurss an! efficiency
Cupola blast systems

Tre need to avoid lead additions to cast iron
S iinpr}inr core design

Wunnr sysbons and Yealingr systems for steel castings

-
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APPENDIX 1V
SEMINAR PARTICIPANTS

1.

[

izMiR
Muammer BIiLGIC

Erdogan DOGRU
Muhsin TUFEKC1
Nadir COBAN

Sadi ERSAHIN
Hiiseyin AKINCI

Ali Riza METE
Halit TANYEL1

Ali Galip ERYILMAZ

Yalgin CAY .
Ersan KARAGOZLU

.ESKiSEHIR

Haldun ERTAN
Mustafa OZER

Ruhi AKSU

Salih VATANSEVER
Siileyman KIZILKAYA
fsmail KUS

Hiseyin TUNA
H.ibrahim SIKI
Mahmut YILMAN

-42~

Company
ORCANER

PINAR
BMC

RINAR
SAFAK
SAFAK
SAFAK
SAFAK
PINAR

PINAR
PINAR

ENTiL
ENTIL
ENTIL
ENTIL
SEKER Fab.
SFKER Fah.
SEKER Fab.
SEKER Fab.

Sanayi B8l.
Md. ligi

Occupation

(Foundry Eng.)
Met .Eng.

Met. Eng.
Met .Eng.
Met.Eng.
Foundry Foreman
Foundry Foreman
Foundry Foreman
Met.Eng.

Technician
Foundry Foreman

Met. Eng.

Asst .of Gen.Director

Met. Eng.

Chem. Eng.

Moulding Supervisor

Plant Manager

Foundry Foreman

Quality Control Technicinm
Foundry Foreman

Pattern Shop Supervisor-

Mech. Eng.

Years of Experience

2 months

5-6
3.5
4

10
22

21
19



3.1STANBUL

Mahmut GUNEY
Levent DOSTOGLU
Erden KARAESMEN
Mustafa KIRISIK
Ata SEZGiN
Akin TULUNAY
Tayfun TEZANLAR
{rmer GOKKAN

4, ANKARA

Bekir Sitki .il[EPER
Kerim BILGEHAN
Veyis SARIDUMAN
ilhan ERKUL

Sinan VAROL
i1hami PEKTAS
Ergun ATAMAN

Abdullah GiNDUZ

-43-

Company

ELMET A.S.
ELMET A.S.
ELMET A.S.
DOKUMAY A.S.
DOKYOL D&k.San.
SINGER San.A.S.
Ferro Dok.A.§.

Norm ~ 82
YAZAR POMPA
MKEK

MKEK

ERKUT San.A.S.

ERKUNT A.S.

"ERKUNT A.S.

MKEK

0.D.T.U.

Occupation

Met. Eng.
Met. Eng.
Met. Eng.
Met. Eng.
Mect. Eng.
Met. Eng.
Met .Eng. M.Sc.
Met. Eng.

Mech. Eng.
Foundry Eng.
Foundry Eng.
Met. Eng.

Met.Eng.
Met .Eng.
Met.Eng.

Met.Eng.

Years of Experience

4 Months
1
1

7
9
5
2

10

10
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Cnoopoeceamme ahould include visits 1o iron and ste il foundries,
s laeie s lnmice nned smzll auantities of castings by manual and by mecharnized
reneenreg,  sxisting praciice will be observed, to cinfirm an? citend the
shnerrabinns made aringT earlier -

n -

, and in-plant tr.ining will be provided.
~lan include formal nominnr iriining sezsions, probably

3 or more daya in view c“ Lhe ramgre of the
; ") Uy

eible anfamilintity of gome of ih.: jlyrl,

5o _”pctg i the suhjiect matter. It zay br zagvanmiagecus to repeat
tre craripnr precentobion, medifiod Lo onuit loead prebleows, in omore bthon

ariee o benn! eentro, Rmnle opportunily shouldld be ivvided For odincusszion
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