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The development of materials over time. The matérials of pre-histary, on the
left, all occur naturally; the challenge for the engineers of that era was one of
shaping them . The development of thermodhemistry and (later) of polymes
chemistry enabled man-made materials, shawn in the colored zones. Three—
stone, bronze and iron—were of such mportance that the era of ther
dominance is named after them



Copper deposits in Anatolia and neighboring regions /
Anadolu ve komsu bilgelerde Bakir madeni yataklannin dadilisi
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Figure 1.1 Stone mould for casting of axes, dating from 3000
BC.



Figure 1.2 A knife and two axes of pure copper, cast in stone
moulds of the type illustrated in Figure 1.1.
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Early Bronze Age foundrymen / llk Tun¢ Cadi dokiimcii ustalar



Statuette casting in the Early Bronze Age / [k Tun¢ Cadinda heykelcik dokiimii



Dagger casting in the Early Bronze Age / llk Tun¢ Cadinda hanger dokiimii



Bull statuette / Boda heykelcigi
Arsenical copper / Arsenikli bakyr

Deer statuette / Geyik heykelcigi
Arsenical copper / Arsenikli bakir, - : e
H/Y 455 Alaca Hoyiik-Corum 25th ¢. BCE / MO 25. yy, H/Y 48, Alaca HoyUk-Corum 25th ¢, BCE / MO 25 yy

Anadolu Medeniyetleri Miizesi-Ankara Anadolu Medeniyetleri Miizesi-Ankara
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Figure 1.3 Picture of a cast bronze Buddha statue, which is more
than 20 m high. The statue was cast in the Eighth century AD. Its
weight is 780 x 10* kg. A very special foundry technique was used
in which the mould production and casting occurred simulta-
neously. The mould was built and the statue was cast in eight
stages, starting from the base. The mould was built around a frame-
work of wood and bamboo canes. Each furnace could melt 1 x 10°
kg bronze per hour. Reproduced with permission from Giesserei-
Verlag GmbH.
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Cannon Foundry in the 18th century / Tophane-i Amire'nin 18. yiizyildaki goriintiisii
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Zeytinburnu iron casting plant / Zeytinburnu dokiim fabrikast, 1833 Istanbul




Mikael Zilciyan, bell and cymbal foundry / Zil ve ¢an dokiim fabrikas:,
Samatya-istanbul

Mikael Zilciyan (on the right), owner of Zilciyan bell and cymbal foundry /
Mikael Zilciyan (sagdaki) ve fabrika tabelas



Casting cymbals / Zil dokiimii, Zilciyan-Istanbul















Table 1 Chronological list of developments in the use of materials

Date Development Location

WO B.C. ..o Earliest metal objects of wrought native copper Near East

6500 B.C. ................ Earfiest fife-size statues, of piaster Jordan

5000-3000 B.C. ........... Chalcolithic period; melting of copper; experimentation Near East
with smelting

3000-1500 B.C. ........... Bronze Age: arsenical copper and tin bronze alloys Near East

3000-2500 B.C. ........... Lost wax casting of small objects Near East

2500 B.C. .....covvviiinnn Granulation of gold and silver and their alloys Near East

2400-2200 B.C. ........... Copper statue of Pharoah Pepi | Egypt

2000B.C. .......cinnnt.n. Bronze Age Far East

IS00B.C. .......cvvvvnnn. Iron Age (wrought iron) Near East

700600 B.C. ............. Etruscan dust granulation Italy

600B.C. ..........cunnn. Cast iron China

24B.C. ... Colossus of Rhodes destrayed Greece

200300 AD.....ovvnnn.n.. Use of mercury in gilding (amalgam gilding) Roman world

12001450 A.D............. Introduction of cast iron (exact date and place unknown) Europe

Circa 11222 AD. ...c...cuns Theophilus's On Divers Arts, the first monograph on Germany
metalworking written by a craftsman

1252 AD.....cccvvennrnnns Diabutsu (Great Buddha) cast at Kamakura Japan

Circa 1400 AD. .......... . Great Bell of Beijing cast China

I6th century.....oovnvvunns Sand introduced as mold material France

17y 1 S s Cast iron produced with coke as fuel, Coalbrookdale England

11 1 L P o Boring mill for cannon developed Switzerland

e i 2 g g Great Bell of the Kremlin cast Russia

1 [ | —— Cast steel] developed by Benjamin Huntsman England

et R . Cast iron used as architectural material, Ironbridge England
Gorge

IB26........0000000cnnunas Zinc statuary France

IB3B......ccviiiiinnnnnns Electrodeposition of copper Russia, England

1884 .. ... ...cciiiiiins Electrolytic refining of aluminum United States,

France




Metal casting is a technology which reaches back almost 5000
years. We will probably never know when or how the first
casting was produced because man made castings before he
left a written record of this achievement.

Gold, which occurs in nature in pure nugget form, and
certainly would have attracted the attention of men,
undoubtedly was the first metal recognized. Prehistoric man
probably hammered gold ornaments out of the nuggets that
he found. We can only conjecture, but it's likely that it was
around 8000 BC or shortly thereafter.

Silver also could have been found in relatively pure form and
could have been treated similarly.



* Copper most likely was the next metal put to use
by mankind. It is entirely possible that a campfire
may have been banked with copper-bearing ore
and that beads or droplets of solidified copper
were found in the ashes,, perhaps around 4500
BC, although the discovery may have come as
much as a 1000 years earlier.

* |t would have been natural to hammer the copper
into a shape, as gold had been formed. Unlike
gold, however, the copper became harder when it
was hammered, opening the door to new uses
for metal — such as weapons.



* Long before, Man had discovered refractory
materials and had used them for thousands of
years to make pottery, With the discovery that
copper could be melted, it should have been a
natural step to melt it by design and form it into
desired shapes in sand, clay and stone molds.

* Inreality , however, forging of copper apparently
was the accepted method of metal forming for a
period of from 1000 to 2000 years — until about
3500 BC.

* Forged copper necessarily was limited to simple
shapes, restricting the utility of the process
involved. It was casting, the essential foundation
of all civilization, that unlocked the future and
placed man on the path to conquering his
environment.



* Although we don't know who made the first
casting, or exactly where, most historians
believe that this great step forward was made
in ancient Mesopotamia (roughly modern
Iraq) in the period 4000-3000 BC.

* The oldest casting in existence is believed to
be a copper frog cast in Mesopotamia
probably around 3200 BC.



* Progress in casting necessarily was slow. From pure
copper, early man moved to bronze castings when he
learned, sometime around 3000 BC and again perhaps
by accident, that the addition of tin to molten copper
produced a much more useful material. Bronze was
harder than copper and could be hardened more
easily.

 The discovery of tin as a separate element did not take
place until the 16th century, but by then Man had
already used its ores for 4500 years in combination
with those of copper.

* Brass (copper plus zinc) was developed many centuries
before the Christian era, although precisely when or
where is debatable. Like tin, zinc was used an alloying
metal before it was recognized as a separate element.



* The first production-of iron castings usually is
attributed to the Chinese at a time shortly
after 1000 BC, but certainly by the 6th
century AD. Iron had been known much
earlier — as far back as 4000 to 2000 BC.

e Since iron does not occur on earth in native
form and could hardly have been smelted
6000 years ago, its origin has been attributed
to meteorites in which it is found unoxidized,
but this contention has also been debated.



Developments in metal casting came swiftly in
the 14th and 15th centuries.

By 1500, cast iron — a brittle but still useful
engineering material — was extensively used in
the West.

The new era of foundry development which
opened with the end of the Dark Ages was well
underway by the close of the 15th century.

The blast furnace had been established and pig
iron introduced pointing the way to iron and
steel molding.

It was in the 18th century that Reaumur
developed the first malleable iron — European
whiteheart — in France. Seth Boyden produced
the first blackheart malleable in the U.S.A. in the
year 1826.



* In 1800, the practice of casting metal in green
sand molds and "even in molding boxes" was
recognized as an advancement in our
metallurgical world.

* It was also in late 1800 that cast steel took its
own place as a commercially available
material.



Some Foundrymen Societies

AFS

NADCA

SFSA(SteeI Founder’s Society of America)

AMC (America Metalcasting Consortium)
Ductile Iron Society

The Institute of British Foundrymen
World Foundrymen Organization

German Founrymen'’s Society (VDG)
TUDOKSAD



* Metal Casting Plants

« Casting Alloys

* INn some countries



A MODERN CASTING Staff Report

Number of Operating Metalcasting Plants By Nation—2006

COUNTRY IRON STEEL NONFERROUS TOTAL
Austria 12 4 as 74
Bedguum 1 g 10 36
Brazil 609 185 517 1312
Canada 55 28 83 166
China* 17.000 4,700 4,300 26.000
Croatia 15 3 25 43
Caech Republic 89 28 59 176
Denmark g o 10 18
Fintand 15 B 15 36
Franca 10 k1) 322 469
Germany 212 53 354 819
Great Britain 203 46 210 4359
Hungary a2 by} 143 212
Inctin ) na na 4,750
Itaty 170 21 974 mn
Japan 454 78 1169 170
Korea 01 140 210 851
Lithuara 5 3 5 6
Meico Va L nfa 1.500
Netherlands™ 16 0 5 2
Norwary 7 3 1" 2
Poland 188" ~a 245 430
Portugal ey 10 40 a9
Romania 2 54 84 210
Russi! wa wo na 1,900
Stovenia’ 18 4 33 53
Stovakia® 2 7 2 5
South Africa 81 51 "7 255
Spain 65 34 57 156
Swaden 38 15 85 136
S e 4 5% 5%
Taiwor®* 520 45 350 915
Thaitand* 230 26 220 478
Turkey 800 86 306 1,262
Ukraine' 400 m 437 960
us 564 239 1367 2170

A) 2005 dota  B) 2004 data  C) only association members D) Incluces steal casters  £) 2002 data




A MODERN CASTING Staff Report

Number of Operating Metalcasting Plants By Nation—2006

COUNTRY IRON STEEL NONFERROUS TOTAL
Autna 12 4 38 74
Beigium 17 g 10 36
Brazil 600 186 577 1.3712
Canada 55 a8 83 166
China* 17.000 4,700 4.300 26.000
Croatia 15 3 25 43
Caech Republic 89 28 59 176
Denmark g o 10 18
Fintand 15 ) 15 35
France 10 37 322 469
Germany 212 53 354 519
Great Britain 202 as 210 459
Hungary 42 27 143 212
India Vo va na 4.750
Itaty 170 21 974 M
Japan 454 78 1169 1,701




Korea 501 140 210 851
Lithuarwa 8 3 5 16
Metico Vi e na 1.500
Netherlands™ 16 0 5 21
Norwary 7 3 n 2)
Poland 185" va 245 430
Portugal 49 10 40 96
Romania 12 54 B4 210
Russia! na ™o ne 1,800
Stovonia’ 16 4 3 53
Skovakin* 12 ) 2 5
South Africa 87 L) 117 255
Span 65 34 7 156
Sweden 6 15 85 136
Switzertand n 3 38 58
Taowan® 520 45 350 g5
Thaitond® 230 20 220 476
Turkey 890 66 306 1,262
Ukraine! 400 13 a7 960
us 564 239 1367 2170

A) 2005 dotn ) 2004 data  C) only association members D) Includes steel casters  £) 2002 data
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Norway 17,97 53,199 o 3346 | s2n
Potary) a31000 | 129400 | 24400 60400 | 7.300
Portugal 28025 80,604 wa 14171 | 10800
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T oplam Gretim 1000 t- Demir, celik ve temper dokim |
Tablo )

.

Ikeler | 2004 2005 2005: 2006:
— (£ /()%

Avusturya 1941 1960 1.0
Cek Cumburiyeti 4434 433, 2.2
Finlandiya 1203 126,5 5.1
Frarsa 20585 1.968.4 A4
Almanya 4.0884 4.269,4 44
lalya 1.507,5 1.517,6 0,7
Polonya 6203 622.1 0,3
Portekiz 93,2 109,2. 17,2
| spanya 1.141.8 1.1438 0,2
Tirkiye 910,0 1.027.0! 12,
I ngiltere 1.046,0 1.017.0 )_q 13,
CAEF toplam 132149 134407 |




D&kim E ndlstrisinde istihdam-Demir, celik ve temper dékim

Tablo2

{ !

puzda 2004 2005: 2006:2005!

(+#) /(-) %

Avusturya 2,853 o.z} s.a
Cek Cumhuriyeti 2,025 17,2 9,
Finlandiya 2,045 11.3 5,
Fransa 21377 -6, -3.1
Almanya 42.303 1,8 2.:‘
lalya 17.690 15.150/ 11,4 -3,
Polonya 19.250 9,1

Portekiz 2.255 o.:r -1,
'M‘ 12.601 70 ‘4'
T urkiye 9,
Ingiltere 17.000 0.0] 7,
CAEF toplam 168,825




Dokimhane sayisi {Uretim tesisi) - Demir, celik ve temper dokum

Tablo 3 I |

[ i

0lkeder 2004 2005 2005:

(4) /(<) %

Avusturya 35 33 5,7 3,
G ek Cumhurlyeti 138 186, 0,0 -3,
Finlandiya 19 22 15,8 -4,
Fransa 161 153 .s.g -3,
Almanya 265 265 0, 0,
ltalya 237 207 12, -4,
Polonya 185 ws} o,j
Portekiz 60 60 0,0 -1,
| spanya 101 102 1.0 -2,
Tarkiye 973 932 -4, 2,
I ngiltere 280 264 5, 5,
CAEF toplam 1.669 2.605 2 J




Ulkeler bazinda dokim tonajlari 1000 ton

Tablo 4

Ulkeler Demir dokim| Sfero ve Celik Demir disi metal
Avusturya 49,1 138,4 19,7 130,8
Cek Cumhuriyeti 296,3 56,6 113,9 94,5
Finlandiya 46,8 42,1 19,8 20,7
Fransa 921,5 1.025,0 116,6 3451
Almanya 2.582,5 1.717,3 2153 972,6
Italya 9314 549,3 83,0 1.073,7
Polonya 431,0 153,8 60,4 217,7
Portekiz 28, 80,7 14,2 33,1
Ispanya 440, 634,3 87,7 161,4
T urkiye 586, 374,5 132,0 117,0
Ingiltere 421,0 345,0 112,0 220,0
Isveg 204,3 57,1 25,5 68,5
CAEF toplam 7.193,8 5.573,0 1.080,3 3.587,1
Tayland 170,0 100,0 30,0 145,5
Ukrayna 626,1 50,0 266,1 31,5
ABD 4.457,6 4.316, 1.287,3 2.834,#
Tayvan 170,0 100, 30,0 372,5
G.Afrika 160, 75,0 136,0 73,5
Hindistan 4116, 674, 805,0 516.0*
Brezilya 2.460, 293,9 240,5
K ore 960, 611,7 149,6 177,
Rusya 3.480,0 1.000,0 1.200,0 1.220,3
Meksika 600,0 272,0 75,0 840,







Tablo.2. SO 2006 Yili 1. ve 2. 500
Bliyllk Firma Arag tirmasi, Dék(im




PilSlerec Dokimhaneleti
Kapasite Dagdilimy

l Grafik. 1. Kapasite dag i ‘
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Grafik.2. Tarkiye Metal Doktim Cretimi




Toplam Dokiim Uretiminde
Avrupa Siralamas: (2006)

2 italya 2.645.800

4 Ispanya 1.330.001

6 Ingiltere 1.100.000

7 Poloma  $49.820
8 Cek Cum 556.391

10 isveg 354.000




Celik D6kiim Avrupa
Siralamas: (2006)
-.--—

Almanya 215303

3 Fransa 116. 583

5 lIngiltere  112.000

6 lspanya  87.700
7 lualya 83.000

8 Polonya  60.400
9 Belgika 46.800




AlUminyum DokOm Avrupa

Siralamasi (2006)

8 T e
1 ltalya 897.100
3 Fransa 291.377

4 Poows 185400
5 Ingiltere 185.000
7 Avusturya 107.576

8 Macarisn 93630
9 Cek Cum 89.824




Tablo .3. Tiirkiye Metal Dokiim Uretimi (Ton)

1960 150000 0 10000 100 161.000 msooe
1970 200000 - 15000 5000 217000 242500€
1972 223.000 3000 18000 6000 244000  277.200€

1977 371500 2500 2500 85000 7000 461500  S84.100€
1978 389000 3000 7000 70000 8000  469.000  S78.200€

1979 300000 2500 7000 50000 9000 359500  451.500€
1980 291000 6000 4000 46000 10000 347,000  434.100€
1981 299500 5500 5000 50000 10000  360.000  453650€
1982 340000 11000 6000 50000 10000  407.000  499.200€

1983 345000 13000 7000 51000 10000 416000  S11.100€
1984 370000 15000 8000 S3.000 10000 446000  543.500€

1985 385000 18000 9.000 S6000 10000  468.000  570.600€
1986 375000 22000 11.000 61.500 10000  469.500  585.150€

1987 442000 32000 13000 59500 10000 546500  657450€
1988 405000 46000 12000 62000 10000  S25000  644.700€
1989 428000 4RS00 13200 61500 10000 551200  670.150€
1990 415000 60200 10500 58000 12000 543700  664.990€
1991 400000 55000 10500 53000 10000 518500  624.750€
1992 S68.000 S8.000 11600 59.000 11000  696.600  801.300€

1993 620000  69.500 11600 56000 12000 757100  8S8400€
1994 550000 75000 11200 61000 12000 697.200  813.500€

1998 606000 79700 12960 65690 14000 764350  $93.665€
1996  6S8.000 90600 15200 70.600 20000 834400  995.420€

1997 706000 86500 14.000 94400 24350 928250 1.107.600€
1998 695000 123,000 12.000 101.000 28700  959.700 1.170.400 €

1999 605.500 136000 7550 88350 36720 874120 1.094.780€
2000 690000 130.000 7.000 98,000 40.000  965.000 1.199.500 €

2001 615000 132000 7.800 107.000 44.000  905.800 1.174900€
2002 620000 139.000 7.500 110.000 45000 921500 1.198.550 €

2000 592000 187.000 6000 112000 SB000 955000 1284200€
2004 475000 308.000 6.000 121.000 72000  982.000 1402600 €

2008 S67.000 327.000 63500 125000 95700 1121200 1.614250€
2006 586000 368.000 6500 132.000 117.000 1.209.500 1881.500€




- Tablo. 4, Dokiim

Sektori | stihdam
Durumu (kigi)
Isglict 2007
Yiksek 5.400
Teknik 3.100
I dari 2.300
Orta 9.200
Teknik 6.700
Memur 2.500
Ig¢i 19.900
Kalifiye 13.400
Dz 6.500

TOPLAM

34.500



2-SEKTORUN S.W.O.T. - G.Z.F.T. ANALIZI

Dokim Sckiorinin Gacli Yonler
1 400,000 ton'luk kurulu kapasite,

1.200 Milyar $ lik yatirim,

Modern teknolojiye uyan tesisler,

Geng ve yetis miy insan glcl,

Tarkiye'deki cof rafi dog thmun uyguniug u,
Ekonomik kriz donemlerinde syukta
kalubilme gtcQ,

Yabanc: dil bilgisi ve bilgissyar kullanmumin
yoR unlug u,

Kalite sertifikusyonlu tesis sayisnmn
yoyginhg 1,

I hracat arzusu ve bilgisi.

Doktm Scktorindn Zawif Yooler

Pazar dag 1limuinin otomotiv sekrdrdl yog unluklu

olmas,

Yurt igi hammadde @iretimi yotersizlig |,
Sermaye yetersizlig | ve finansman
maliyetlerinin ylikseklig &,

AR-GE faaliyetlennin yetersizlig i,

Kiiglk iy letmelerin kinigan yapist,

Orta ve bllytlk 1y letmelerin bOyQme
zorunlulug u,

Ana sunayi, komponent ve alt sistem Qretim
yatirnmlarmn yetersizlig |

AB gevre standartianna uyum konusundaki
eksiklikler

Yurt igi tesis, ckipman ve servis Gretiminin
yetersizhig |

————

Dokim Sektord Icin Tehditler
Deg eri huzls deg igon ve yhkselen Yeni Tark
Liras,
Yuksek is gilik ve enerji maliyetierd,
Yetersiz gevre mevzuaty,
Kat: galiy ma mevzuatindan kaynaklanan
ilive malivetler,

m——

Dokiim Sekiord Icin Fursatiar
Gelig mig bilgi teknolojilen alt yapin,
Avrupa'ys cof rafi yakinhk,

Turkiye 'nin, bbigenin otomotiv dretim (sxQ
haline gelme g ilimi,

Uretime hemen donty tarllebilecek meweut
kapasite yupisi,

Yetig miy insan gOcO faziast.
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Tablo. 7. Dokam T Grlerinin Dadalimy

1.210






Daktim Sekttriinin Cikn Verdi | Alankar

g B Danya B T Orkiye

Grafik 2. Dokiim sektdriniin ¢iktt verdig 1 endastnler




Tablo. 5.

Y Gn
1979 3845
1980 370
1981 5,100
1982 7.800
1983 7.540
1984 9700
1985 8.400
1986 10.689
1987 18234
1988 15.000
1989  17.189
199 15178
1991 14420
1992 28176
1993 28176
1994 56.306
1995 61.900
1996 83.300
1997 98,000
1998  136.000
1999 153,000
2000  198.000
2001 211,000
2002 232,000
2003 251,500
2004 287,000
2005 295.000
2006 309.000

2007

340.000

Tiirk Metal Dokiim | hncatx

Demir Top

Sfero Temp Celik dist Ton
0 0 680 4525

0 0 880 4.650

0 0 1360 6.400
200 633 1336 9969
322 335 127 9.467
229 410 1524 11863
232 sS40 1935 11.107
509 605 2972 14775
705 657 2.198 21.794
700 600 2300 18.600
2200 711 2.500 22.600
2500 722 2800 21.200
2400 780 3900 21.500
3700 848 4100 36.824
6072 1097 3813 39.158
10987 1206 7.701 76.200
14870 1302 8.006 $6.078
29300 1480 13800 127880
319.000 1840 21.000 159.840
51000 2730 31000 K100 228830
55000 3210 41.000 9200 261410
61.500 3700 47000 18700 328900
72000 3000 49000 22.000 357.000
79600 3400 52000 26000 393.000
87000 2500 59.000 35000 435.000
157.000 3200 68.000 46000 S$61.200
190000 3300 70000 75000 633300
230000 3500 81,000 88000 711500
260000 3500 90.000 95000 788.500

5.160.500 €
5.593.000€
7840000 € T
13765.000€
12.022.400 € l
'mmooe
15.375.900 e
120685.900€ '
26036.600€ |
23,090,000 € :
27.915.100 €
29.508.000 €
44288400 €
47.662.300 €
£9.142300 €
100.079.000 €
152.030.000 €
196.700.000 €
315.250.000 €
368.250.000 €
- 481.500.000 €
523.800.000 €

 581.320.000€

665.750.000 €
1.114.800.000 €

- 1.277.800.000 €

1.508.500.000 €



Tablo. 6. 2006 Yili 1000 | hracatc: Listesi
Sies Firias Ads Tutar (ABD $)
TOPLAM 639.192.760
49  Componenta Doktas Dokim A.S . 166.091.076
54 Cms Jant Ve Makina San. A.S . | 40,445 446
175 ErkuntSanavi AS . 51.669.512
18§  Cevher Dokiim San, A.S . 50.163.319
192 Denusas Dokim Emave AS . 48.197.146
196 Hisar Celik DOkiim San. A.S . 47 888 338
345 Cukurova Insast Mukinalant A S . 29.291.239
409 Akdas Dokim San. Ve Tic. AS . 25.339.715
498  Erku Dis Tic-Trakva DSkGmAS 21.787.596
592 Cehikel Aldminyum Doklim .S . 18.257.013
667 Ak Dokiim Sanavi A.S . 16300253
842 Movpisan Motor GOmick PistAS . 12.861 468
987  Ascelik Dokim fs1.San Ltd. S ti. 10.900 638
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Tarkiye Metal DSKkOm Oretimd ve Ihracats
Miktar Olacsk Pencatn Pay: (1000 Ton)

= hvacat 2 Oretimn
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Sorun Agkiama |
Dokiim kumu ve curufu kat
tesislen kurulana ve
DOkim fabrikasy | ¥© iohkesiz otk karakteeinde | o e ivene kadar,
atiklarimun ﬂlmlﬂ* Belediye evsel atik
atlabilecep i alanlarin ::"‘"M"'""“‘Il %3 | sabalanina dokim kumu ve
olmamas: sthhmalaries ixia curuflanmn atlmas: igin
Kum ve curuf gibi tehlikesiz Bu gibi projelere Orman
doklimhane atkianmm Orman ve Cevre kanunlar izin
alnhmna.m terkedilmis tag ve kum Kullanlomg ¢ukur tag
bélgelerinde ocaklanmn oluy turdug u gukur | ocaklarmn doldurulup,
kurulmas: alanlara doldurulmas:, a a¢landinimasina izin
w—%—
Devlet Universitesi
Cevre analizleri igin | Sadece Tobitak ve birkng 6zel | laboratuvarianmn akredite
akredite laboratuvar kurulus ta hmith amliz olana kadar ilgili
eksiklig i yapilabilmektedir. Bakanhklarca kabul
ediimesi.
Uzun yillarder g itim
Meslek lisclerinin Dokiim ve verilen DOkim, Makine
O"“mf"""“ Modelcilik bolamleri Model, Dokiim
L =1 | gmmm
Tam kamu ihalelerinde ve
Yerti 0 Kamu ve resmi thalelerde yerli yatinmiannda,
Destekl et Gretim desteklenmehidir. [hale | Ozelley tirme yatinmlarmda
bir S i Sl n:’" kanunun diy Gk tekchif yerli Giretim ve yurt iginde
{makd bag layicilig ma son istihdan yaraticr ystinm
: veriimelidir. yartlan getiniimeh ve

._gnnlnmln konmaldar. 1
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