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tquigmant spacific2tion 7or foundry labcraicoiss
at Ankara Foundry levzlopmani Zcocnire
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- AESTRACT

Thz sbjective =¥ the "extensian 3ex
Incustry" project (3IF/TUR/BG/C10) is %
industries on a countTyw w3tiognal "Small
Industry DJev=lopn2nt Crx. n within the

3 z c
inistry of Incdustry ang Tra 2 fer monitoring and
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small-sc2l2s indys-
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co-orcinating all <

tries.

a very rulizentary lzv2l in terms of equipmsnt, workshcp
buildings and tachinological inguts. The establishrmsnt of a
foundry laboratory will indirzctly h2lp to imcrevz the exisi-
ing tachnical standarzds of tha foundri~s ani usgzz2Zdz2 tha
pr2sent quality levils. In groizr to transfar tha capabilitiss
of a8 lazoratory <irzctly to thz2 foundries, who arz educationa-
1ly an2 technicz2lly not in a positicon ts ccnsumz r23ulis and
znz2lysis of & le:zsratory, strong 2xtansion s2rvice should

s

m2nt an? instruiianis

n i
only a5 & tool tz rrovide {h32 necasssry help and to intsooduce




1. INTRCDUCTICN

Following the 1980 census of manufacturing industzcy the

ta3ta3l numbzar of industrial =s5tabd S u

186 043 out of which 177 034 enterprises had 1
c

ersans zmeloyed., This roztion of tha small-s
p Ny v

ess than 10
ale s=ctor is
addad by the

manufacturing industry 2n2 providss employment to about 38%

presantly coniributing about 207% of the value
of ths total labour in the manutacturing labour ferce.

Presently the definiticn of a small-scale industry reads:
up to 23 workers and manufacturing and equipm=nt investmsnt
around 20,080,000 T.L. (1 US & = 309 T.L. - January 1984).

The developmant of small-scale indusiry has been given
high priority in Turkey, following the Government's intention

to support private as well as public industry in th= country.

In 1970 a "5mall Industrzy Developrment Centre (KUSGEM)™
was established as a "pilot centre® at Gaziantep. Based on
the experience gained at this pilot centre the "Small Scale
Industry Develapment Organization (SIZC)" was set up in 1974
in order to co-ordinate all activities relatzd to small-scale

industriss.
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Qut of thz 112 foundrias, 34 i.=. 30% wera
P

v
f the annual praducticn of this
a

s
W
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d r=zpresantativ

In addition 2 large scalz foundries and 2 madium scals
foundrizss wara visited to give a2 comprzhensive picture ol the
c

ovcrall foundry industry in thz Ankara recion., Seme

terviewad 2s wzll to gain somz knowledge of pr

0O 0 H
o
-
(]
=]
[0)]
ot
T
n
P

casting consumers have with preducts coming fr

industries.

2.2 D2tail

Foundrv personnesl

The total numbz2r of e=ployees per single foundry, ranges
from 2 to 30 with an averace of about 6. Approximaiely SC%
of all workers have only basic =zducation. The rest-mainly
focundry ownsrs- rscesived further education 2t vocational

training schools.

As most of the workers have worked in their respesctive
fields already over long periods quite a substantial skill

has Dbe2en developed The monthly salariss of this skilled
group ranges from 23,000 to 35,0CC T.L., whereas thz group
of helpers draw between 20,CCC and 23,0C0 ==r rmonth. Tre

present manthly ~inimum salary fixsd by thz Turkish Govarn-

ment is 146,070 T.L,.

2.,2.2 Zz2paocitiss

dith the axcepticn of 3 Toundcizs, the rost 3 osezating
av about 40, caracity only. A3 statzd by the Toundzias the
reaszons 2#rz2 35 fcllowing
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The main product groups are :

- domestic pipes and fittings

It

- stoves and stiove parts for domestic u

u
()

- manwhole covers
- whe=ls
- simpls agricultural tools and machine parts

- machine frames and stands for woad working

machines and mining =squiprents
- various genesrz2l machine parts

-~ axlz w=2izhts for traciors

The maximum net casting weight is arcunc 400 kg.

2.2.,4 Mouldini 2nd cers-making eguizmant
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2nes t
ding boxes were used only in @ fs2w shops for haavy
rity applies the "flaskless moulding system"

of woondan flasks,

or2s ars g2n-r2lly nade with cil bSinders so that most
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2.2.5 Melting equipmant

ously ocerating cold

All ftoundries melt with discantin T
5350 and 500 mm.

blast cupolas with internal diam=ter

s n
Charging is. done manually by 75% of the foundriss. T
o

o)
{1}

cperates with simplz2 haists. Fouring 1is do
Cther melting =quipments apart frzom ordinary tools are nct in

use, Coanditions of melting equipmants are very coor.

2.2.6 Fettling

Castings in gesneral receive bafore "dess2tch® a prope
cleaning with acceptable results. A small tu-bling barrel is
ownzd py &7 45 of the ftoundries and every shop h2s some sort
of ~rin?ing =2quip=2nt,.

35 hand ~oulding system is used
5

is done cn

wl

%s. AlL mogldin
1lr i3 vary hign-
imple nf2ting 2nad risz2r t2chnijues - tne pragp3d-~

* 53033 15 ba2low 2nv 3t2nlarss. NOo

rztisn (=mixing) o ne A

;2ig-1n7 of wixing 2aditives i3 donz2. 5:n7 z2dditives like ben-
ténlée and coz2ldust arz measured "velumatricly® with obscure
box=23s and buck:is. Tnz sand iz virtua=ily preparzd thrcugh the
advisz of 1ln 3 ". Almost 37 of tha casting

2.2.8 ilzltin~ proc:ss

Th2 cupnla furnz2czs in us2 zre rzlziively poor in condi-
tign snd desi~cn bubt Fcllow howavar the gen:szl ides of cupola
rneltino, For the S530/£8C0C mr tyce one tuyzra row with 4 tuyzares




and 2 windbz21lt is common. The windpipe in most of the

is too short (1m anly). In genar2l fan typs blewers (

c3asz3s

apgprox.

3.5 HP) generxate the nscessary combustion air. The dimensisning

of the cupeolas i

upolas examined, The c

op
.3 t/h ) which is mainly Zue is inadeguate charging
i.e. excessiva ma2tallic chazgas (up to 400 xg), coke
up o 3035, cake sizes tco small, cupcls filling pract
= a

s etc. To improve individual cupolas will nes

3 u
ion controls first, Tollowe< than By rzlatzd im
/o

i
advises and control meltiings

Dase” on the survey csrried outi, the Ziscussicns
feundry personnel and own=2rs, varicus instituticn: =2n
rities, taking into 2cccunt the nrasent situztion of
scale foundrizs in thz2 Ankzra r©23ion and und2r consid
of tha relocaiion of the enterrzrises to @ nz2w induscer
in th2 nzer future the following conclusions and rzce
may be proposzad,

(i) Istzblishmznt of @ foundzy davalepoent
centre/testing labozaztories
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equipment~- and strictly avcidin sophisticatad =2ppara
M [
nd

devicas. An2lysis

a
2quipments have z di
n

3
rect relztiorship to th2 prz2sz2nt pro

of small-scalz foundries. Mo special =ducztion will be ra2gui- |
red from operating personnsl agart frem the noz-=l 2nd dirzsct ‘
2guipment r=lated training., After thez testing la>cratory be-

cam2s gpzraticnzl in 1985 a Tripartite f2view Msz2ting should

bz held around August 19583 in ordz. to ravisw 2:ctivities and

success lzav:ls, and only than a deacisicn shoul<Z D2 ma2dsz aicut

svantual additiconal equipments a2nd rel2tzd =2xcsnsions,

The best suitablz temporary locztion was szlzac

(State Factory fTor Mzchanical and Chamical Industry, Mamak/
Ankara) which 1is absut of 5 km distance from ths p
ar=za of tne ftoundry industries and atout 23 ko from the new
industrial estate where foundries will shift tc, beginning
with tha second half of 1985 (planned). Once a2zcet 2575 of the
foundrizs have been relocatzd, thz laboratory zhsull b2 traps-

fared to the new sstatz as well.

As the tes%* lab. could not be established dirsctly in
the ncighbaurhood aof th: foundri=2 t will b2 absnlutely
1l r=2latzd activitie

i
esnential to have 8 car available for al
n

of the cantre (sa22 as well justificatic

testing centrz i 2 h
for tha "first fleor" of the State Fa2ctory's =2xisting resz22arch
and training building 2t Marak which will be terrcorarily ren-
ted by S5I00. For the design 2nd purchase of l2zoratary turni-
ture the alr:ady installes rescizch lalBorat-zizs (third floor)
of thz 3%zte Factary may De usz2t a3 2 zuidlinm 235 thase faci-
litiss se=2r ta 22 quita suitable fex thz testin: czntrz 2s
well,

- 1c -




ad- (ii)

Cstablishment of extzspsion service unit

W
I

t tachnology l2val of the small-scals

-
-

@l
[
ot
o
o
{]
-5 0

Q.
H

re
s gundry testing centire alone will be of little
help. MNene of the foundry personnz2l will be in a positien to
directly transform results and analysis values into appro-

priate workzhop advises and imprsovamznts.

The success of tihz foundry csntre wlill entirely depend
n tha "extension szrvice crew'" which should have an absolute
rirmary function and only use the foundry laborateories as a
acl to transf=r anpropriate technology. This was as well one
reason to kezp the laboratory facilities at the initial stage

at a limited l=vel,

Various institutes, schocls and fzactories have been visi-
ted (sese ANNEX E) in order to identify ths possibility to
recruit suitable personn=l for the "extension sesrvice crew".

It was founa that at various scheool levels (academic and voca-

tional) foundry technicue is taught and some institutions offer
quite suitable practicel workshop training facilities as well,

specially the Faculty of Education for Technical Tzachers at

Gazi University.
For the initisl stage the following staff may be proposed:

1. Suparvision and [anagament of all Laboratory and Centre

activities

/fou n
2 Zast Techniccl Univarsity or Sazi University
n fo e

hay
r Technical Teachers)




xtension service

m

GAZI Univarsity, Faculty cf Education for Tezchnical
Teachers.

Twa (2) metzllucgist/foundry enginezr,
<

Candidates should have 2 minimum of 3 yearcs
eriencs in founiry incustry or 3 years teaching
nce a2t vacstisgnal lzavel, fresin graduzies should

T
be caognsiderad for th2sz postis,

Laborztozy cperatars

stitutcs with specializa

|
Onz (1) secretazy {Turkish and English) 3
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Installation and cemmissioning of lzboratcrizs

Cn-the=-job training of laboratory operatozs and extension

officars in the use of aquipment and apparatus.

Resurvey of a selected numbier of foundries fcr detailed
dimensioning of various ogperating equiprznt and identi-
fication of dirzct technical problems 2.g. moulding sand

preparation, cupola melting practice etc,

- 12 =




4. Based on above results elaboratiorn and establishmant of
an extension service programme i.e. direct workshop s=r-
vices, seminars, training programses, workshop handouts

and service feedback systiem.
Se Regular extension service activities

6. Survey of other rzgions in Turksy with similar accumula-

tion of small-scale ¥foundries.

B:ginning with peint 2., as
priate t=chnology to foundri

nrity whenevar practiczble oz

\0
n
L)
w o I o

companies, even with the risk

on
3 |T3r.
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i
ZQUIPMENT SPECIFICATION
FOUNDRY DEVELCFMENT CIZHTAZ
FOUNDARY TESTING LASORATOSIES
A. SANDTESTING LABGRATORY
B. (IETALLC32APHIC LAZCRATCRY (sample grepzr-ation)

C. LZTALLOGRAPHIC LASCRATORY (microscope)

o. CHEMICAL LAZCRATORY i
Z. FOUNDRY WORK3HCP TESTING EQUIRMIHT i
F. O0THER

G. CC3T CALCULATICHN

He LIST CF SUPPLIZR3




SANDTESTING

LA30RATORY

JUANTITY
PIECES

»

{
.

DE

L)

JIPTIC

()]
(]

1C

3AMD SANPLER

sample collector 7vor rz2pre-
n

)

-4
W
W
o
(4%

s=znt3tivz collection o

sarples

TIIFRARZD RAPID RYEIR
m

determination of moisture

u
contznts of moulding sands

AZITATER

for deternin2tion o inss,
clay contents and grain size

77. -

1 ,OSU.--

1,479---

2,958.-~




\0

10

10.1

10.2

11

12

12.1

12,2

LA30RATORY SIFTER 2,676.--
(incl. si=v s=2%t DIM 4183)
determinatiaon of grain size

cr2cticons

LAZCRATORY HIXER 5,634,-~

reparation of exparimental

’U

laval
SATD RAMIER 2,254 ,--
preparation of test spsciman

TRANSYIRSE STRINGTH 2CRS 2CX 637.-~
TZisSILE STAZNSTH CCRE 3CK "634,--
UnIYIR3IAL STIINGTH HACHINZ 2,254, -~
t2sting apparatus for various

physical ‘propsrties of moulding

sands

ATZES3CRIES FC2 UNIVERSA

STRZHGTH HACHINZ

TAAM3YZA9T STAZNGTE ATTACZRENINT 211 . --
TZ03ILZ 371237 ATTACH 455, -=

~ 16 =~




17

18

19

METHYLZNZLLID LAY

(incl. chzmizals a2nd glass ware
daztsrminztion of ma2thylanilus
valu=s nf b=ntcnitss

3RZEN HAIJRISS TESTER

sand hardnz2s53 ta2sting cof moulis
CCRE HARDMESS TZ5723

testing of cora hacdness

3INCEULAR 33%35HIZACSCTFRE

(Ampl. 1C, 30, 50 x )

DI/ISC - standard znd
metric systzm only
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B.

METALLOGRAPHIC LA3CIATORY (szmoplz2 mraparation)
SR. QUARNTITY E5T. FRICE
NG. PIZCES DESCRIPTION ( us & )
1 1 CUT-CFF MACHINE 2,384 ,~-~
cutting of metallograchic sam-
ples up to a maximum solid
diameter of 63 mm
2 ACTESS30RISS FCR CUT-CFF MACHINE 730.-~
2.1 20 liter CCCLAIT FLUID
2.2 20 CUTTIM3 DISCS
cutting discs for "extremasly"
hard iron matarials with large
ciameter
2.3 2¢C CUTTING DISCS
cutting discs for hard iron
matarials with large diameter
2.4 26 CUTTIS DIZCS
cutting Z2iscs for hari iron
materials under Z25mm diamster
2.5 230 CUTTING ZISCS

cutting discs for norral materials

. hardness with diametar under 25mm

- 18 -




T.1

TWIN ROTARY PREGRINDER 1,059, ~
(400 and 400rpm)
grinding of metallograrhic

samples

TWIN UNIVERSAL POLISHEZR 912, -~
150 and 300 rprm
Polishing of metallographic

samples

ACCESSORIES FOR UNIVERSAL
POLISHER

ATTACHHMENT FOR AUTOMATIC SANPLE
POLISHING YO

AUTCMATIC MCOUMNTING PRESS 2,059.--
(automatic pressure and
temperature cantrol)

mounting of specimen

ACCZSSCRIES FOR AUTOMATIC
MOUNTING PRESS

ACCESSORIES AMD SUFPPLIES
FOR SAMPLE MCUNTING 74, -~

SAMPLZ DRYER 221 ==
drying of sampnles through

hot-air flow

SAUFLI CA3INIT _ 294, ~-

(10 drawers)

- 19 =




10

11

1.1

1.2

1.4

1.5

1.6

1.7

12

METALLCSRAPHIC SPECIMIN
COLLEZCTION ' S588.~-

cansisting of:

2} Introduction to practical
mstallcgrapky

b) Structuras and strangth
of metals

c) Metallography of walds

d} Metallogranhy of castings

COMNSLHASLES

JATZIPRCOF SILIZSH CAR3IDE

115CS §4T7.~-

grain size numbec-s:

o, =~ 060

Me. - 120

floe = 220

Mo, =~ 320

fo. = 4406

flow = 600

‘oo = 8CC

PCLISING CLOTH, 20C 2IA 97323

AJIESIVE 3.2K 51 4=~
- 20 -




50

10x3 gr.

wm
o]

20

PFCLISHIMNG NYLON CLOTH 250 DIA

PCLISHIMG DIAMONDI CCHPCUWND,
6 MICRQN YZLLCY

ditto,
1 MICI0N BLUE

ditto,
0.25 MIZRCMY SREY

FOLIS4ING DIALAF FLUID
AZ3050L Al

ALUNTINA (WATER 3A33D),

2 ICRoM

(502 m1 bottles)

HOUTING POW3ZR 3LUE
MCUNTING PCUWDER TRANSFAASHT

TCTAL

(uUs %

-21 =
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118, -~

118, --

294, -

74, —-

740-’-

10,414, ==




e

METALLOCGRARPHIC LAZZIATIRY (nicroscosz)

DEZ3ZRIPTICH

-

s I S .

— emd e ed e wd o b

L

v

gl
I

c

T TALLUX METALLCGRAPHIC
20520PE (Typz 2 )

~

[ A4
i

i

8,955-"-

consisting ofs

1)
2)
3)
4)

5)
5)
7)
g)
9)
10)
11)
12)

13)
14)
13)

16)
17)

18)
19)

basic stand

opak with tubs lens CO/1x
filter set F

house
filtz
54 (23 dia.)

mechanical stzce no

larp
with

tube

b
dm

duss

cover
for accessories
jective MPL 5x/0.065
ctive HMPL 10x/0.13
s HPL 20x/C.40
MPL FLUOTAR

o

VE

(1]
B

EX
[%

o

4

a

ES
[

w

oo o v

(3, s
¢ .
N0
an o0
W s
o< <

tive HPL 100x/0.9%0
y2pieces GF 10xM

d

0
G
L.

[y]

c

0]
s
[
0]
L
4]

*
1)

-
H

o n¢

[ B v
U

P

L

F

J

st
ma

o

d .

S

-
0
[

[O 2 -
W

I
[ VR o ]

e IS

L ]

¢

T
o
H
@

S

v

o
7}

rlasticilin mounting

ck B 33 U

.
3

3
[tV )
@
—

-
-

W

obj=ctive carriexs

ma2ins unit, continucusly
regulzting, for connesc-
tions ¢f hzlogen lamp 12V
504 to 110-22CV, 50HZ incl.
connzction cable and safzty

plug

- 22 -




i L
20 20) nalogen filament lamp
12V 504 (spares)
1 21) intermadiate piece to
adapt lamp house 100
1 22) =yepiec=s PERIPLAN TL 170
(dia. 23.2) GF 16x16mm
1 23) projections attachment with
graticul accorcing to
Snyder graff ‘
1 24) lamp housing 100 z (left-
hand operation)
1 29) coll:ctor, 2 lenses,
50 dia, clear
1 26) laap mount for 12V 1004
tungsten halogen lamp
10 27) 12V 1009 halogzsn lamp i
1 28) heat absorbing filter f
1 29) eyepiece FERIFLAN :
- 10x (Brille) v
1 30) eyepiece PEZRIPLAN GF 12.3 MF
with graticul SY2 -
1 MICROPHOTCATTAZHMENT WILD NP3 45 2,425, =~
consisting of:
1 1) eyepiece tube for FIZRIPLAN
GF 12.93x, TL 170mm
1 2) MSP 51 shultt=arpiece for
inteqratad meta-ing
1 3) C.8x cam2r2a back with Pola-

roid €3 161.31/4 in x 4%4 in
camz2rs objective 0.8x, incl.
50 boxes FCLVACIY LATD FACK

FILD

TATAL
( us -

11,380, -~



SHEMICAL LA3CRATORY

(Juanzitative det=zrnin2iion of C, 3i, in, P, S,

-

COULO&-AT
Automatic coulometric determi-

nation of carbon and sulphur
consisting of :
1) Corplete caulcmeter with

digit eslectronic display

cf analysis result etc.
2) Standard type integrating
mector panal

(1 count cerresp. to

2x10-7 gr. carban)

3) Standard type intzgrating
motor panel
(1 count corresp. to
1 x10”7 gr. sulphur)

4) Titration panel

5) Panel for czntral mains

supprly
6) Combustion esquipment

7) Set of gas conduit parts

- 24 =

10,8210--




2 1 SET OF RECOMMENDED REAGENTS AND

CONSUMABLES FCR CARRYING OUT C

AND S ANALYSIS WITH THE COULOMAT 1,306.- -
3 1 RAFPIJ ANALYTICAL BALAMNCE 1,269.--

(air dumping) .
Weighing range : 160 gr
Readability : 0.1 mg

4 1 ELTIMETER 30 (acc. Buchel) 3,097.--
System for quantitative
titrations using a constant
current passing through twin

platinum electrodes

consisting of :

1 ‘1) basic insirument with all
accessories

1 2) standard titration arm

3 3) outlet jets

5 4) caoutchouc hose s=zctiaons

5m 5) titration hose

1 6) twin platinum electrode
P. 88/12 with connection
and plug

] 7) set of stirring rods

1 €) magnetic ra2rmovzar for

stirring rods

- 29 =




9) Electronic motor pistan burette

with digitzl r=ading of the

(1]

dossd »r:

{

geant volume
1 10) anual titration regul=2tor

5 1 HUFFLE FURNMACE MAX. TENP./1000°C 1,567,
Dimznsions 175x115x350

6 1 HEATING AMD SRYING CVEN 709.--
Temp. range 40°2£-250°¢
Volunez 112 Litezs

7 1 WATZIA DISTILLING AFPARATUS STCe =~
lectrically heated
220/380VY 30HZ

w©

perforrnance 5 1ltz/h
ensrgy ' 4 K
3 1 SIT OF SEMIRAAL LA3ZREATI3Y

APFLICANICES FCX ZARRYING CUT
THZ IZZE3SARY SETIRVINATICH 4,

i.2, glass, porcelain, metals

(B)
w
N
L]

1

|

etc, (2xcl, items listed under

G 1 SET GF CHEGICZALS AND BZAGINMTS 3,806, =~
(=2xcl, iters listed 2y

u
97.20., 2 for CCULCMAT

0 4 ALALY SIS SpZTIVEN 14C, -
4 ditfarcznt 2nalysis grades

of Fz-0 3lloys with cxrtifi~

czie (102 gr battles)




11

1.1

3ENCHDORILL

max. 0.3X4, dzilling cap.
approx. 16mm, set of drills
6 —— 235 nm

HAMD IJRILL
(TYPE ELACK+DECKER)

incl, s=2t of drills

METAL HANDSAYW
incl. 50 blades nornal nate~
rial and 50 blades hard metal

F MECHANICAL JUCRKSHOF

i.e., spannzrs, scraswdriver,
hammer etc. incl. one besnch

clamp (mangel)

UMIYEZRSAL ELECTRIC TESTER
measuring of voltzge, amps,

ohns etc.

iiotes prices for support tools

and equipment aze indicative

TCTAL
(us 2)

- 27 =

1,026,~-

448, -~

137.~-

75."""




E. FOUNDRY WOR]KSHGP TESTIMG cQUIPMIMNT

SR.. QUANTITY
0. PIECES

DESCRIPTION

EST. PRICE
( s &)

DIP PYROMETEZR
measuring of
ferrcus a2nd non-fe

matexdizals

do

specification and accessaries/

supplies:

1) Measuring rangs 400°2-1730°C

3) Fortable tesgerature indi-
cator with digital raadout
power supply mains and
battery {rschargazdle)

4) msasuring lancs with 3m
extension cabls for
2) Fe=-C alleys
b) Cu - alloys
c) Aluminiunm
(lance for Fe-C allcys with
threz (3) lance-h232 contact
blscks i.s, rocziving znd
connecting davice for maz-
suring tube)

5) 2000 pizces mz2suring Jevices
{tubes)

6,000.--.




DIGITAL CAZ3CM SILIZOM OITIRMI-

{IATOR TYPZ QUICK CUP
Jigital readout of £, 51, CI,

TS, TL incl. build in printer

(2]

Accessories/consumbles

1) 2 cup holders

2) 2 contact blocks

3) 2 x 3m exiznsian cable
4) 1000 cups with tzllurium

§) 100 thermorclls for printer

Py
—-’
c a
o -
ety
er r

- 29 =

6,500.‘

) 12,5":«0.‘--




CTHZIR

EST.

-
-
-

PRIC

QUANTITY

DJESCRIPTICON

L'}

( US

ZCES

PI

2 ’UGU.--

JeLL
compl=te ap

331

a
ol
4

[

+?
ord

-

<

KL

()
0.

4
[

r

eadou

(an]

incl,

&)

h=ads/

measuring

[b]
.

v

sph=2r2s each 3 pcs)

ng

ol

uz

8,0000"‘

na2w foundry indus-

and

= e

cant

—~

]

|
0.
o

squ

r's F s
“25%

ortation ar

U]

[N

i d

ariecs an

d

0}
49

[4)]

FE)
@
o

43

R

(T2 ]
Vl

-

1/4 fgoldable raa:

1/3 or 3/4

L3

~
(]
w

e
e

ol

o
43
[{a]




G. CO5T CALCULATICN p

All prices indicated are Gest e2stimztes and should be taker
a hasis for th=z corresponding purchasz preocecuras.

A.. SAND-LA3CRATCRY - 28,2C3 US $>

3. METALLOSRAFHY (sample prepazstion) - 10,414 US &

c. METALLES3APEY (microscopea) - 11,38C U3 ¢

J. CHEMICAL LA30RATERY ' - 3¢,120 U3 ¢

* E. HORKSHCP TZoT - 12,30C U3 ¢

Fe CTHER - 10,CC3 US ¢

TOTAL ZX WCRKS - 122,633 US &

Packing, FO3 changes etc. 4%, - 4,105 US ¢

Transgoriation (ovarland) 45 - 4,106 U3 §

- 110,865 US §

Insurance 1.3% - 1,563 US ¢

- 31 -




RID5DALZ CC. LTD.

TWHAM HALL nNgw3Y
HMIDDLES-SCROUGH, CLEVELAMND
EnGLANI, TS 8 9EA

FETALLOGRAFPHICZ LASCRATCRY
(sample preparatiaon)

|
METASERV |
Metallurgical Services Labs., Ltd. i
QELIANT WORKS !
BETCHUWORTH, SURRZY, RH3I  THY
ZNGLAND

JEAMN WIRTZ GmbH #» Jo. K G
CHARLOTTEIMNSTR., T3

4060 BUZSSZLDORF 1
GEAMANY FR

METALLCGRAPHIC LA3. (microscope)

5T LEITZ WZTZLAR GmbH
8Cx 2820

(LZITZ ASTRIA)

-
-0 -




STAQZHLEIN SmbH Co.
F. C. 3CX 7829
D-4C00 DUZSSELDRSAF 1

GZAMANY FR

APPLIED RI3EARTH LA3CRATORIZS 5A

1024 ZCUZLEN

SYITZIRLAND

K+3 GRUZ3S INSTRUMINT GmbH
FROSCHKOINIGWESG 13
4000 DUZISSELIORF

GERMAIY FR

FCUNDRY JOAKIHCP TE3TING

KuchzZzl] GmbH
IM STIFT 6-8
D-5300 HA3EM 5 (Heohanlimburg)

GIRAMANY FR

ELECTAC-!ITE N.V.
GACTE BAAN 27a
B-3330 HCUTHALEN

DELGIUH
LEZRS MNCRTHAUP GmbH

FLZHZR 5TA, 32

D-40CC DUVES3ILICAF 1

AIAMAY FR

- 33 -




Feo CTHER
1. BRIMELL HARDMESS TESTEIR
a) HAHN and XOLB
KGEMIG STR. 14
7000 STUTTGART 1
GERMANY ©R
b) GEQ3G REIICHERTER
P. 0. BOX 163
7300 ESSLIMGEN
GEZRMANY FR
2 L] CF\R

YCLKSWAGEN, AMAULT, TCYCTA ete.
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ANNEX €
OFFICIAL CONTACTS
Turkish Government
Mrs. Guler Yalim, Senzral Dir=zctor, 5I30
i‘re [Murat 3Bursa, Deputy Dirscter, SIDg
'r. Gtirkan Bnbilgin, Mechanical E&ng., 5100

Mletallurgist
(und=r recruitment), SICO

Frogramme Officzr SIDFA=-Office

TTA TUua/80/010

Chairman, Fecundry Union

nstruction Co-opz2rative

hairman, foundry Lo-ogzrative




LIS? OF ROUNIRIB3 ViuITRD

t—

1.
2,
3.
4.
6.
7.

Alkaya Dbkila Sanayi
Gilglii Dbkilm Atdlyesi
Varol DBkilm Atolyesi
Pig Dikiinhaueml

Kogux Dixilkahanesi
Baysaloglu Dokiln Senayti
Isak Dikilm Attlyesi
Soyyildiz Dbkiim AtSlyesi
Sutsan [Bkim Atolyesi
Boyar Xkim At¥lvesi
Mokan DHkilm AtU]vesid

12.Aydarer Bk Atolyszai

13.
14.
15.
16.
17,
1e.
19.
20.
21.
22,

Srdosnn DSklin Atélyesi
Aydagan Ddkim

Arig EViim AtSlvesi
Altayrak Tokliin Atslyes:
Yilmazler Dbkiim At5lyesi
U2uk Ubkiim Atdlyesi
Kargajag Dbkilm Atdlysai
Bolut Doklim Attlyes:
Alicanbazgil Ddxie Atolyesi
Uzbucak DSkilm At5lyesi
Kardes Ddkim Sanayi

Je¢ Dokilm Atslyesi
Terpin Wiim Atilyesi
riiglli Dlkiim Sanuyi
Ayacklim Nakina Sensyi ve Tioaret A.§.
riiven DbkUm Sanavi
irnex tkim AsUlvest
¥akpsyr L8klim Atdlyesi
Tomann DBkUn AtElyssi
Clinddkim At¥lyesi

Pik DBkiim Atblyesi
Uadoker Dikim Atilyesi

| <A




ANNZX E

Other places visited

e

"HETU"

Middle East Technical University, Dept. of Metallurgy

GAZI UIIIVERSITY,
Faculty of Education for Technical Teachers,

Ozpartment aof Foundry Technigue

VOCATIOHAL SIHGOL FGR TECHMICIANS,

5
dey Sectian

03TIM LiDUSTRIAL ESTATE,

(fMiddle Zast Industrial Trading and txporting Centre)

ATKARA AUTOMCBILE RIPAIRNENT INDUSTRIAL caTaTE

(Estate under consiructiaon)

—

GUNDRY WCAKS INJUSTRIAL ESTATE

ndar construction)

-J
3.
-
o)

— 2
.?_<

m

()

ct X
&
ct

[(]

c

S5TATE FACTCRY FOA MEZZHANICAL AND CHEMICAL INDUSTRY

(Temporary location of Foundry Cenire)
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