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METAL DISI CEVHERLER

Metal Temel Uygulamalar Cevher Formiil Ozgiil
Mineralleri Agirlhik
Asbest Atese dayanikli maddelerde, Cimento yapiminda Krysolit Mg;Si,05(OH), 2.5-2.6
kullanilir. Krokidolit Na,(Mg, Fe, Al); Sig 34
0,,(OH), 32
Amosit (Mg,Fe),Sig0,,(OH),  3.0-3.4
Aktinolit Ca,(Mg ,Fe)sSig
0,,(0H),
Barit Sondaj ¢amurunda baryum kimyasallarinda, Barit BaSO, 4.5
dolgu maddesi, boyalarda , lastik endiistrisinde
kullanilr.
Boratlar Fiberglas yapiminda, cam ve emaye yapiminda, Boraks Na,B,0,.10H ,0 1.7
sabun ve yapistirict endiistrisinde, elbise Kemit Na,B,0.4H ,0O 1.95
yapiminda, taninlerde boya kurutucularinda, Kolemanit Ca,B0,,5H ,0 24
mikrop 6ldiirticii olarak kullanilir. Uleksit NaCaB;0,8H,0 1.9
Sassolit H;BO; 1.48
Borasit Mg;B70,;CL 2.95
Kriyolit Aliiminyum elektrolizinde kullanilir. Kriyolit Na,AlIF, 3.0
Elmas Miicevherler, sert maddeleri kesmede, sondaj Elmas C 3.5
uglarinda kullanilir.
Dolamit Bina yapiminda, firin tuglasinda ve flux Dolamit CaMg(CO;), 2.8-2.9
olarak ¢elik yapiminda kullanilir.
Feldspar Porselen, cam ve seramik yapiminda, toprak Ortoklase KAISI; Oq 2.6
malzemesinin sirlanmasinda, kullanilir. Albit NaAlISi; O, 2.6
Anortit CaAlSi, Oy 2.74
Florit Flux olarak ¢elik yapiminda, optik ekipmanla- Florit CaF, 3.2
rinda, Florik asit yapiminda, Florokarbon
yapiminda kullanilir.
Grafit Dokiimhanede , potalarda yaglarda, elektrik Grafit C 2.1-2.3
firinlarin elektrodlarinda kullanilir.
Jips Cimento yapiminda, dolgu maddesi olarak Jips CaS0,.2H,0 23
kagit, lastikte kullanilir.
Manyezit Fefrakter olarak celik firin tuglalarinda, Magnesit MgCO; 3.0-32
karbondioksit ve magnezyum tuzlar iiretiminde
Fosfat Giibre yapiminda, kimyasallarda Apatit Ca,(PO,),(F,CI,OH) 3.1-33
Potas Giibre yapiminda , Nitre minerali patlayici Silvin KCI 2.0
olarak kullantlir. Kanalit KMgCI;6H,0 1.6
Alunit KAIL(SO,),(OH)¢ 2.6
Kuars Bina yapiminda, cam yapiminda, silikata Kuars SiO, 2.65
tuglasinda, ferrosilikonlarda, agindiric olarak
zimpara kagidinda , elektronikte kullanilir.
Kaya Tuzu Kimyasallarda ve yiyeceklerde kullanilir. Halit NaClI 2.2
Serpantin Binalarda kullanilir. Serpantin Mg,Si,05(OH), 2.2
Kiikiirt Giibre, Siilfirik asit yapiminda kullanilir. Nabit silfir S 2.0-2.1
Talk Dolgu maddesi olarak kagitlarda, lastikte ve Talk Mg;Si,0,,(0H), 2.6-2.8

acida yaglarda, pudrada, tebesirde, ayrica
coktiiriicti olarak cesitli talklarda kullanilir.




METALIK CEVHER MINERALLERI

Metal Temel Uygulamalar Cevher Formiil Ozgiil Metal %
Mineralleri Agirlik
Aliminyum Hafif, yiiksek 1s1 ve elektrik iletkenligi, Boksit, ALO(OH) 3.2-35 -
korozyona dayanikli gekme dayanimli Diaspar AL(OH), 2.3-2.4 -
alagim Gibbsit, ALO(OH) 3.0-3.1 -
Beohmit
Antimuan Atese dayanikli , tekstilde, naylon Stibnit Sb,S; 4.5-4.6 71.8

yapiminda kullanilir,kursunla yaptig
alagim, dayanimu artirir, akiimiilator
plaklarinda ve borularinda kullanilir.

Arsenik Kii¢iik miktar kullanilir, bakir ve Arsenopirit FeAsS 5.9-6.2 46.0
kursunla yapilan alagimi dayanikli Realgar AsS 3.5 70.1
ve kirilmaz olurlar. Orpiment As,S; 3.4-3.5 61

Krom Celik yapiminda kullanilir,aginmaya, Kromit Fe Cr, O, 4.1-5.1 46.2

korozyona , 1s1ya dayanimu artirir.
Sertlik ve dayanim verir. Demir ve
celik eletro plakalarda kullanilir.
Ayrica boya yapiminda kulllanilir.

Kobalt Yiiksek 1siya dayanimli geliklerde Smaltit CoAs, 5.7-6.8 28.2
magnetik alasimlarda kullanilir. Kobaltit CoAsS 6.0-6.3 355
Kimya endiistrisinde katalizor olarak Carrrolit CuCO,S, 4.8-5.0 20.5
ve kesici karbid uglarin daynimini Linnasit Cossy 4.8-5.0 58
artirmada kullanilir.
Bakir Yiiksek elektrik ve 1s1 iletimi, Kalkopirit CuFeS, 4.1-43 34.6
korozyona dayanikli, kolayca tel Kalkosit Cu,S 5.5-5.8 79.8
yapilabilir, bronz aliminyum Bornit CusFeS, 4.9-5.4 63.3
bronz gibi alasimlar yapilir. Kovellit CuS 4.6 66.5
Kuprit Cu,0 5.9-6.2 88.8
Malakit CuCO;Cu(OH), 4.0 57.2
Nabit Cu 8.9 100
Tennannit CugAs,S; 4.4-45 57.5
Tetrahedrit 4Cu,SSb,S; 44-5.1 52.1
Azurit 2CuCO;Cu(OH), 3.8-3.9 55
Enorgit CU,A;S, 4.4 48.4
Altin Miicevher yapiminda, para Nabit Au 12-20 85-100

sisteminde, discilikte, elektronikte,
dekarasyon plakalarinda kullanilir.

Demir Demir Celik Endiistrisinde kullanilir. Hematit Fe,0, 5-6 70
Manyetit Fe,O4 5.5-6.5 72.4
Gotit Fe,O;H,0 4.0-4.4 62.9
Limonit FeO.OH 3.6-4.0 48-63
Siderit FeCO, 3.7-3.9 48.3
Protit FeS 4.6 61.5
Pirit FeS, 4.9-5.2 46.7
Kursun Bataryalarda, korozyona Galena PbS 7.4-7.6 86.6
dayanimli borularda, gesitli Serist PbCO;, 6.5-6.6 77.5
alagimlarda, boyalarda, Anglesit PbSO, 6.1-6.4 68.3
radyosyon kalkanlarinda Jemsonit Pb,FeSbS, 4 5.5-6.0 50.8
Magnezyum Aliminyum alagimina kiigiik Dolomit Burisit 2.8-2.9 13
miktarda katilinca dayanim ve Magnesit MgCO3 3.0-3.2 29
korozyona dayanimu artirir. Kamalit KMgCI36H20 1.6 9
Yiiksek firnlarda kiikiirtii Burisit Mg(OH)2 2.4 42

elimine eder. Titanyum ve
zirkonyum eldesinde rediikleyici
olarak kullanilir.




METALIK CEVHER MINERALLERI

Metal Temel Uygulamalar Cevher Formiil Ozgiil Metal %
Mineralleri Agirhik

Manganez Genellikle ¢elik endiistrisinde Payrolusit MnO, 4.5-5.0 63.2
kullanilir, kimya endiistrisinde Manganit Mn,0; 4.2-4.4 62.5
ve akiilerde de kullanilir. Braunit 3Mn,0;MnSiO; 4.7-4.8 783

Pisilomelana  Mn Okister 3.3-4.7 degisken

Civa Elektrik aparatlari, bilimsel Sinnabar HgS 8.0-8.2 86.2
aletlerde, elektroliz hiicrelerinde
altin ¢ozmede, kimyasallarda ve
ilaglarda kullanilir.

Molibden Demir alagiminda, eletrodlarda Molibdenit MoS, 4.7-4.8 60
ve firmlarin bazi pargalarinda, Waulfenit PbMoO4 6.5-7.0 26.2
korozyon 6nleyicilerinde katalizor
olarak ve yaglarda kullanilir.

Nikel Paslanmaz ¢elik yapiminda, Petlandit (FeNi)S 4.6-5.0 22
Krom, Aliminyum, Manganez Garnierit Ni-Mg silikatlar 24 25-30
metal alagimlarda, saf metallerin Nikolit NiAs 7.3-7.7 44.1
korozyona dayaniminda, Millerit NiS 5.3-5.7 64.8
yiyecek tagiminda, eczacilik
ekipmanlarinda kullanilir.

Platin Discilikte ve miicevher yapiminda Nabit Pt 21.5 45.86
kullanilir. Yiiksek ergime sicakligt Sperrylit PtAs, 10.6 56.6
ve yiiksek korozyona dayanimindan
dolay1 elektrik malzemelerinde,
kimyasal potalarda ve eletrodlarda
kullanilir.

Giimiis Miicevher yapiminda, para Argentit Ag,S 7.2-7.4 87.1
sisteminde, fotograf ve Nabit Ag 10.1-11.1 100
elektronikte, aynalarda ve
bataryalarda kullanilir.

Kalay Kalay plakalarinda, konserve Kassiterit SnO, 6.8-7.1 78.6
kutusu yapiminda, ¢esitli
alagimlarda kullanilir.

Tungsten Kesici ve delici uglarin Volfram (FeMn)WO, 7.1-7.9 50
dayanimini artirmada, lambalarda, Selit CaWo, 5.9-6.1 63.9
elektronik pargalarda demir
alagimlarinda, ¢eligin dayimini
artirmada, kullanilir.

Uranyum Niikleer Yakit Piteblant Uo, 8-10 80-90

Karnotit K,(UO,),(VO,),2H,0  4-5 Degisken

Cinko Galvanizlemede, diger metallerle Simitsonit ZnCO; 4.3-45 52
alagimlarda, korozyona dayanimli Hemimorphit Zn,SiO,(OH),H,0 3435 54.3
boyalarda, diger boyalarda kullanilir. Marmatit (ZN,Fe)S 3.9-4.2 46.5-56.9

Franklinit Zn, MN, Fe oksit 5.0-5.2 Degisken
Zinkit ZnO 5.4-5.7 80.3
Villemit Zn,Si0, 4.0-4.1 58.5
Safalerit Zns 3.9-4.1 67.1




KiMYASAL ELEMENTLER VE FiZiKSEL OZELLIiKLERI

Isim Sembol Atom Atom Kafes Tipi Yogunluk
Agirlig Sayis1 2) (20°C’de
ar/ cm? )
actintum Ac 227.0 89 - -
aluminium Al 26.9815 13 f.c.c 2.69808
americium Am (243) 95 - -
antimony Sb 121.75 51 rhombohedral 6.69
argon Ar 39.94 18 - -
arsenic As 74.9211 33 rhombohedral 5.72
astatine At (210) 85 - -
barium Ba 137.34 56 b.c.c 3.61
berkelium Bk (249) 97 - -
berylium Be 9.0122 4 hex. 1.86
bismuth Bi 208.980 83 rhombohedral 9.79
boron B 10.811 5 ortholex 233
bromine Br 79.909 35 - 3.14
cadmium Cd 112.40 48 - 8.642
calcium Ca 40.08 20 f.c.c 1.540
califormium Cf (251) 98 - -
carbon C 12.01115 9 orthohhex. cubic 2.2
cassiopeum (lutetium) Cd (Lu) 175.0 71 - -
cerium Ce 140.12 58 - 6.768
cesium Cs 132.91 55 - 1.873
chlorine CI 35.46 17 rhombical 1.56
chromium Cr 51.996 24 b.c.c 8.99
cobalt Co 58.9332 27 hex. 8.85
copper Cu 63.54 29 f.c.c. 8.99
cerium Cm (247) 96 - -
dysprosium Dy 162.5 66 - 8.559
einsteinium E (254) 99 - -
erbium Er 167.26 68 - 9.062
europium Eu 151.96 63 - 5.24
fermium Fm (253) 100 - -
fluorine F 19.0 9 - 196
francium Fr 223 87 - -
gadolinium Gd 157.25 64 - 7.886
gallium Ga 69.72 31 - 591
germanium Ge 72.59 32 - -
gold Au 196.967 79 f.c.c 19.3
hafnium Hf 178.49 72 - 13.36
helium He 4.002 2 - -
holmium Ho 164.930 67 - 8.799
hydrogen H 1.008 1 - 0.089
illinium (promethium) I (Pm) 147 61 - -
indium In 114.82 49 - 7.3
iodine 1 126.9044 53 rhombical 4.93
iridium Ir 192.2 77 - 22.4
iron Fe 55.847 26 b.c.c. 7.87
krypton Kr 83.7 36 - -
lanthanum La 138.91 57 - 6.162
lawrencium Lw - 103 - -
lead Pb 207.19 82 f.c.c. 11.337
lithium Li 6.939 3 b.c.c. 0.534
magnesium Mg 24.312 12 hex 1.741
manganese Mn 54.9380 25 cubic or tetragonal 7.43




KiMYASAL ELEMENTLER VE FiZiKSEL OZELLIiKLERI

Erime Kaynama Ortalama Isil Isil Ozgiil Is1 Elektrik Elastisite
Sicakligi Noktasi Genisleme etkenlik Kapasitesi | Iletkenligi | Modiili
°C) (1 Bar’da °C) |[Katsayis1 (W/(m.K)) | (0°C’da (20°C’de (103 N/mmz)
(10%m/(m.K)) (/kgK) | m/Qmm?2)
6.59 2447 (0-100°C) 23.86 222 930 37.6 69.6
630.5 1637 - 19 205 54 54.4
815 (36 bar) | 613 (subl.) - - 343 2.86 -
- 1637 (0-100°C) 19 - 285 - 12.85
710 - - - - - -
1283 2477 (0-100°C) 12.3 159 2177 16.9 286
271 1560 (0-100°C) 13.5 9 142 0.94 33.8
2030 3900 (20-750°C) 8.3 - 1294 ~1010 -
-8.25 58.2 - - - - -
321 765 (1-100°C) 29.4 92 230 14.6 62.3
850 1487 (20-100°C) 25.2 126 624 29.2 19.5
3800 - - 24 720 0.03 -
797 3470 (0-25°C) 8.5 11 188 13 30
28.64 685 - - - - -
-103 - - - 468 - -
1903 2642 (0-100°C) 6.6 67 461 6.7 132-157
- - (0-100°C) 12.6 69 415 16.1 209
1083 2595 (0-100°C) 16.8 394 385 60 129.4
1407.1500 ~2330 (0-25°C) ~8.6 - - - 63.1
1497 2420 (0-25°C) 9.2 y y . 733
826 ~1430 (-200-780°C)~26 - - - -
=223 -188 - - 754 - -
1312+15 2800 (0-25°C) 6.4 - - - 56.3
29.76 2227 (0-20°C) 5.2 - - - 9.81
937.2 28.30 - - - 81.4
1063 2707 (0-100°C) 14.2 297 130 45.7 77.5
2220 5200 (20-200°C) 6.6 - - - 137.9
1461 2490 - - - - 67.1
-259.14 -252.8 - - 14445 - -
156.17 2047 (0-100°C) 30 - - - 10.69
113.7 184.35 - - 218 - -
2443 4350 (0-100°C) 6.5 - - - 528
1536 3070 (0-20°C) 11.5 75 461 10.3 211
920 3470 (0-25°C) 4.9 - - - 38.4
327.4 1751 (0-100°C) 29.4 35 130 482 15.9
180.5 1317 (0-95°C) 56 - - - 4.9
649.5 1120 (0-100°C) 26 154 1047 222 44.5
1244 2095 (0-100°) 23 50 482 0.54 196




KiMYASAL ELEMENTLER VE FiZiKSEL OZELLIKLERI

Isim Sembol Atom Atom Kafes Tipi Yogunluk
Agirhigt Sayisi 2) (20°C’de
gr/ cm? )
mandelevium Mv (256) 101 - -
mercury Hg 200.61 80 hex 13.5
molybdenum Mo 95.94 42 b.c.c. 10.22
neodymium Nd 144.24 60 b.c.c. 7.007
neon Ne 20.18 10 - -
neptunium Np (237-239) 93 - -
nickel Ni 58.71 28 f.c.c. 8.91
niobium (columbium) Nb (Cb) 92.906 41 rhombical 8.55
nitrogen N 14.01 7 - 1.25
nobelium No - 102 - -
osmiyum Os 190.2 76 - 22.48
oxygen (0] 16 8 - 1.43
palladium Pd 106.4 46 - 12.1
phosphorus P 30.9738 15 f.c.c 1.83
platinum Pt 195.06 78 - 14.21
plutonium Pu (242) 94 - -
polonium Po (210) 84 - -
potassium K 39.102 19 b.c.c 0.862
praseodymium Pr 140.907 59 - 6.769
protactinium Pa (231) 91 - -
radium Ra 226.05 88 - -
radon Rn 222 86 - -
rhenium Re 186.2 75 - 21.04
rhodium Rh 102.905 45 f.c.c. 12.5
rubidum Rb 85.47 37 - 1.53
ruthenium Ru 101.07 44 - 123
samarium Sm 150.35 62 - 7.53
scandium Sc 44.956 21 - 2.99
selenium Se 78.96 34 - 4.7924
silicon Si 28.086 14 cubic 2.3263
silver Ag 107.870 47 f.c.c 10.50
sodium Na 22.9898 11 - 0.971
strontium Sr 87.62 38 - 2.67
sulfur S 32.064 16 rhombical 2.07
tantalum Ta 180.948 73 b.c.c. 16.6
technetium Tc 99 43 - -
tellurium Te 127.60 52 - 6.25
terbium Tb 158.92 66 - 8.253
thallium TI 204.37 81 - 11.85
thorium Th 232.038 90 - 11.7
thulium Tm 168.93 69 -
tin Sn 118.69 50 tetragonal 7.29
titanium Ti 47.90 22 hex 4.505
tungsten W (T) 183.85 74 b.c.c. 19.27
uranium U 238.03 92 ortorliombical 19.1
andium \% 50.942 23 b.c.c. 6.12
Xxenon X 131.13 54 - -
ytterbium Yb 173.04 70 - 6.959
yttrium Y 88.905 39 - 4.472
zinc Zn 65.37 30 hex 7.13
zirconium Zr 91.22 40 hex 6.5

1) Parantez igerisindeki atom agirliklart hesaplanmugtir.
2) Gazlar igin 0°C’de ve bir bar (=0.1 MPa) basingta, kg./m3.
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KiMYASAL ELEMENTLER VE FiZiKSEL OZELLIKLERI

Erime Kaynama Ortalama Isil Isil Ozgiil Isi Elektrik Elastisite
Sicakligi Noktas1 Genisleme Iletkenlik Kapasitesi | Iletkenligi | Modiilil
°C) (1 Bar’da °C) [Katsayis1 (W/(m.K)) | (0°C’da (20°C’de 103 N/mmz)
10%m/(m.K)) (kgK)) | m/Qmm?)
-38.86 356.73 - 82 138 10.2 -
2620 4800 (0-100°C) 5.1 142 255 19.4 330
1020 3210 (0-25°C) 6.7 - - - 379
1455 2800 (0-100°C) 13 92 440 14.6 220
2468 ~4900 (0-100°C) 7.37 - - - 104.4
-209.86 -195.8 - - 1034 - -
-2700 ~4400 (0-100°C) 6.58 - - - 559
-218.4 -182.96 - - 130 - -
1550 3560 (0-100°C) 11.9 - - - 121
44.2 281 - - 754 0.02 -
63.2 753.8 (0-50°C) 84 101 741 15.9 3.53
935 3017 (0-25°C)~4.8 - - - 352
3180 ~5600 (20-100°C) 6.6 - - - 466
1960 3960 (0-100°C)~8.5 88 247 1.06 397
38.7 701 - - - - 2.35
2500 4110 (0-100°C) 9.63 - - - 431
1072 1670 - - - - 34
1538 2730 - - - - -
217.4 684.9 (0-20°C) 49.27 - - - 58
1423 2355 - 84 678 - -
961.3 2180 (0-100°C) 19.3 419 235 1073 81.9
97.82 890 (0-95°C) 71 134 1235 23.8 6.8
770 1367 - - - - 15.7
115.18 444.6 - - 733 - -
2996 5400 (0-100°C) 6.5 54 142 8.1 184.7
449.5 989.8 - - - - 47.1
1356 2800 (0-25°C) 7.6 - - - 57.5
303.5 1457 (0-100°C) 29.4 - - - 7.85
1695 4200 (0-100°C) 10.5 - - - 78.5
1545 ~1720 - - - - -
231.9 ~2687 (0-100°C) 27 63 226 12.9 53
1668 3280 (0-100°C) 8.35 63 519 1.25 102
3390 5500( 0-100°C) 4.5 166 134 18.2 407
1130 39.30 (0-100°C) 15.3 30 117 1.67 178.5
1890 ~3380 (23-100°C) 8.3 31 498 3.84 127.5
824 1520 (0-25°C) 25 - - - 18.93
~1500 3630 - - - - 66.3
419.5 907 - 113 385 16.9 92.7
1855 ~4380 - 88 276 2.44 67.7




METALLERIN ERGIME OZGUL ISILARI
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DONUSUM FAKTORLERI

Parametre Doniisiimler

Zaman 1h= 60 dak= 3600 s

1m10 m2 cm= 103 mm
1A°= 10710 m=10-8 cm
Uzunluk
1 in=2.54 cm

1 ft=30.48 cm

1 m2= 104 cm2= 106 mm2

Alan
1 m2= 1550 in2= 10.76 ft2

1 N=0.102 kg
Kuvvet 1 kg=2.204 1b=9.81 N
1 Ib=4.448 x 10° dyne= 4.448 n

1 N/m2 (Pa)= 0.102 x 10-0 kg/mm?= 145 x 1070 1b/in? (psi)
1 kg/mm?2= 1422 Ib/in?(psi)= 9.81 x 10® N/m?

1 Ib/in%(psi)= 7.04 x 104 kg/mm2= 6.93 x 104 dyne/cm?
1ksi= 103 psi= 6.89 x 100 N/m? (Pa)

Gerilme

1 N.m(J)=0.102 kg.m= 107 erg (dyne.cm)
Enerji 1 N.m (J)=0.239 cal=2.78 x 107 KW saat
1 Ib.ft=1.356 N.m (J)

1J/s (W)=0.102 kg.m/s
1 J/s (W)= 107 erg/s= 0.239 cal/s

Giic¢
1 BG= 75 kg.m/s= 550 1b.ft/s= 746 W (J/s)
1 Ib.ft/s= 1.356 W
°C=5/9 (°F-32)

Sicaklik

°C=K-273.15




ULUSLARARASI ELEK SERILERI

Z A.S.TM. TYLER B.S.S. AFNOR D.LN.
g}% (1961) (1910) (1962) (1938) (1934)
::
<o M Z o Z M Z Mz M Z
g5 | 2 | 32| 2 | 32| 2 | 32| 2 | 32| & | 3¢
2| o | 2E| 7 | & e w | EX| g | E F o | H# g
S| = | 2| = | 22| 3 | F2| = | 22| = | 22
25000 - - [ 26670 - - - - - -
18000 - - -| 18850 - - - - - -
13000 - - | 13330 12| 12700 - - - -
10000 - - - 9423 3/8 9530 - - - -
8000 2172 8000 2172 7925 5/16 7940 - - - -
7000 3 6730 3 6680 - - - - - -
6000 3172 5660 312 5613 1/4 6350 39 6300 - 6000
5000 4 4760 4 4699 3/16 4760 38 5000 - 5000
4000 5 4000 5 3962 4 4000 37 4000 2E 4000
3500 6| 3360 6| 3327 5| 3350 - - - -
3000 - - - - 16| 3180 36| 3150 -1 3000
2800 7| 2830 7| 2794 6 2800 - - - -
2400 8| 2380 | 2362 7| 2400 35| 2500 | 2500
2000 10 2000 9 1981 8 2000 34 2000 3E 2000
10 1680
1600 12 1680 10 1651 1/16 1590 33 1600 - -
1400 14 1410 12 1397 12 1400 - - 4 1500
1200 16 1190 14 1168 14 1200 32 1250 5 1200
1000 18 10100 16 991 16 1000 31 1000 6 1000
850 20| 841 20| 833 18] 850 - - - -
800 - - - -2 790 30| 800 - -
750 - - - - - - - - 8 750
700 25 707 24 701 22 710 - - - -
650 - - - - - - 29 630 - 600
600 30 595 28 589 25 600 - - 10 500
500 35 500 32 495 30 500 28 500 12 430
400 40 420 35 417 36 420 27 400 14 400
16 340
350 45 354 42 351 44 355 - - 18E 300
300 50| 297 48| 295 52| 300 26| 315 20| 250
250 60| 250 30| 246 60| 250 25| 250 24| 200
200 70| 210 65| 208 72| 210 24| 200 30| 170
175 80 177 80 175 85 180 - - 35E 150
150 100 149 100 147 100 150 23 160 40 120
125 120 125 115 124 120 125 22 125 50 100
100 140 105 150 104 150 105 21 100 60 90
90 170 88 170 88 170 90 - - 70 75
75 200 74 200 74 200 75 20 80 80 67
65| 230 63| 250 61| 240 63 19 63|  90E 60
100
50| 270 53| 270 s3| 300 53 18 50 -
45| 325 44| 325 a3 350 45 17 40 - -
35 400 37 400 38 - - - - - -
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CELIiK CUBUK AGIRLIK TABLOLARI

YUVARLAK ve KARE (kg/m)
B gy o (WP @ (e P @ (e
(mm) L | (o) L | (om) L L

5 0.15 0.20 47 13.6 17.3 89 48.8 62.2
6 0.22 0.28 48 14.2 18.1 90 49.9 63.6
7 0.30 0.38 49 14.8 18.9 91 51.1 65.0
8 0.39 0.50 50 15.4 19.6 92 52.2 66.4
9 0.50 0.64 51 16.0 20.4 93 53.3 67.9
10 0.62 0.79 52 16.7 21.2 94 54.5 69.4
11 0.75 0.95 53 17.3 22.1 95 55.6 70.9
12 0.89 1.13 54 18.0 229 96 56.8 72.4
13 1.04 1.33 55 18.7 23.8 97 58.0 73.9
14 1.21 1.54 56 19.3 24.6 98 59.2 75.4
15 1.39 1.77 57 20.0 25.5 99 60.4 76.9
16 1.58 2.01 58 20.7 26.4 100 61.7 78.5
17 1.78 2.27 59 21.5 273 105 68.9 86.6
18 2.00 2.54 60 222 28.3 110 74.6 95.0
19 2.23 2.83 61 229 29.2 115 81.5 104
20 2.47 3.14 62 23.7 30.2 120 88.8 113
21 2.72 3.46 63 24.5 31.2 125 96.3 123
22 2.98 3.80 64 253 322 130 104 133
23 3.26 4.15 65 26.1 33.2 135 112 143
24 3.55 4.52 66 26.9 342 140 121 154
25 3.85 491 67 27.7 352 145 130 165
26 4.17 531 68 28.5 36.3 150 139 177
27 4.49 5.72 69 29.4 37.4 155 148 189
28 4.83 6.15 70 30.2 38.5 160 158 201
29 5.19 6.60 71 31.1 39.6 165 168 214
30 5.55 7.07 72 32.0 40.7 170 178 227
31 5.92 7.54 73 32.8 41.8 175 189 240
32 6.31 8.04 74 33.8 43.0 180 200 254
33 6.71 8.55 75 34.7 442 185 211 269
34 7.13 9.07 76 35.6 453 190 223 283
35 7.55 9.62 77 36.6 46.5 195 243 299
36 7.99 10.2 78 37.5 47.8 200 247 314
37 8.44 10.8 79 38.5 49.0 210 272 ~46
38 8.90 11.3 80 39.5 50.2 220 298 380
39 9.38 11.9 81 40.5 51.5 230 326 415
40 9.86 12.6 82 41.5 52.8 240 355 452
41 104 13.2 83 42.5 54.1 250 286 491
42 10.9 13.9 84 435 554 260 417 531
43 11.4 14.5 85 44.5 56.7 270 449 572
44 11.9 15.2 86 45.6 58.1 280 483 615
45 12.5 15.9 87 46.7 59.4 290 518 660
46 13.1 16.6 88 47.7 60.8 300 555 707
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CELIK CUBUK AGIRLIK TABLOLARI
ALTI ve SEKIZ KOSE (kg/m)

Ebat mmm (HID Ebat mmm QII@ Ebat QHD QHI@
T e I o e A S g
5 0.17 0.16 39 10.3 9.89 135 123.9 118.5
6 0.25 0.23 41 114 10.9 140 133.3 127.4
7 2.33 0.32 43 12.6 12.0 145 142.9 136.7
8 0.44 0.42 45 13.8 13.2 150 153.0 146.3
9 0.55 0.53 47 15.0 14.4 155 163.8 156.2
10 0.68 0.65 50 17.0 16.3 160 174.0 166.4
11 0.82 0.79 53 19.1 18.3 165 185.1 177.0
12 0.98 0.94 56 21.3 20.4 170 196.5 187.9
13 1.15 1.10 58 21.5 219 175 208.2 199.1
14 1.33 1.27 60 24.5 23.4 180 220.3 210.6
15 1.53 1.46 62 26.1 25.0 185 232.6 222.5
16 1.74 1.66 64 27.8 26.6 190 245.4 234.7
17 1.96 1.88 65 28.8 27.5 195 258.5 247.2
18 2.20 2.11 66 29.6 28.3 200 272.0 260.0
19 2.45 2.35 68 31.4 30.1
20 2.72 2.60 70 33.1 31.9
21 3.00 2.87 72 352 33.7
22 3.29 3.15 74 37.2 35.6
23 3.60 3.44 75 38.3 36.6
24 3.92 3.74 76 39.3 37.5
25 4.25 4.06 78 41.4 39.5
26 4.60 4.40 80 43.5 41.6
27 4.96 4.74 85 49.1 47.0
28 533 5.09 90 55.1 52.7
29 5.72 5.47 95 61.4 58.7
30 6.12 5.85 100 68.0 65.0
31 6.53 6.25 105 75.0 71.7
32 6.96 6.66 110 82.0 78.7
33 7.41 7.08 115 89.9 86.0
34 7.86 7.25 120 97.9 93.6
35 8.33 7.97 125 106.2 101.6
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CELIK CUBUK AGIRLIK TABLOLARI LAMALAR ve PLATINALAR (kg/m)
(5x45°den - 250 x 130’a kadar)

Genislik
(mm)
[Kalinlik
(mm) 45 50 55 60 65 70 75 80 85 90 95 100 110 120 130
S| 177 196| 2.16| 236| 2.55| 2.75| 2.94| 3.14| 334| 3.53| 3.73| 393| 432| 4.71| 5.10
6| 212 236| 2.59| 2.83| 3.06| 330 3.53| 3.77| 4.00| 4.24| 447| 471| 5.18| 5.65| 6.12
7| 247 275| 3.02| 330| 3.57| 3.85| 4.12| 4.40| 4.67| 495| 522| 550| 6.04| 6.59| 7.14
8| 2.83| 3.14| 345| 3.77| 4.08| 4.40| 4.71| 5.02| 534| 565| 597| 628 691| 7.54| 8.16
9| 3.18| 3.53| 3.89| 424| 459| 495| 530 5.65| 6.01| 636| 6.71| 7.07| 7.77| 848| 9.18

10| 35| 393| 432| 4.17| 5.10| 550 5.89| 6.28| 6.67| 7.07| 7.46| 7.85| 8.64| 9.42| 102
11| 3.89| 432 475| 518 |5616| 6.04| 648 691| 7.34| 7.77| 820| 864 950| 104]| 11.2
12| 424| 471| 5.18| 5.65| 6.12| 6.59| 7.07| 7.54| 8.01| 848| 895 942| 104| 11.3| 123
13| 459 510| 5.61| 6.12| 6.63| 7.14| 7.65| 8.16| 8.67| 9.18| 9.69| 102| 11.2| 12.5| 133
14| 495| 550| 6.04| 6.59| 7.14| 7.69| 824| 9.79| 9.34| 9.89| 104 11.0| 12.1| 132| 143

15| 530 589| 6.48| 7.07| 7.65| 824| 883| 942| 100( 10.6| 11.2| 11.8| 13.0| 14.1| 153
16 5.65| 6.28| 691 | 7.54| 816 879 9.42| 10.1| 10.7| 11.3| 11.9| 12.6| 13.8| 15.1| 1631
17 6.01| 6.67| 7.34| 8.01| 867| 9.34| 10.0| 10.7| 11.3| 12.0| 12.7| 133| 147| 16.0| 174
18| 636 7.0~| 7.77| 848 | 9.18| 9.89| 10.6| 11.3| 12.0| 12.7| 13.4| 141| 155| 17.0| 184
19 671 7.46| 820 895| 9.69| 104| 11.2| 11.9| 12.7| 13.4| 142| 149| 164| 179| 194

20 7.07| 7.85| 8.64| 942| 102 | 11.0{ 11.8]| 12.6| 134| 14.1| 149 157| 173| 188| 204
25| 883| 9.81| 108 11.8| 128 | 13.7( 14.7| 157 16.7| 17.7| 186 19.6| 21.6| 23.6| 255
30| 10.6| 11.8| 13.0| 14.1| 153| 16.5| 17.7| 188| 20.0| 21.2| 224| 23.6| 259| 283| 30.6
35| 124 13.7| 151 165| 179| 19.2| 20.6| 22.0| 234| 24.7| 26.1| 27.5| 30.2| 33.0| 357
40 14.1| 157| 173 18.8| 204 | 22.0( 23.6| 251 26.7| 283| 298| 314| 345| 37.7| 408

45| 159 17.7| 194 21.2| 23.0| 24.7| 26.5| 283| 30.0| 31.8| 33.6( 353| 389 424| 459

50 -| 196 21.6| 23.6| 255| 27.5| 294| 314| 334 353| 37.3| 393| 432]| 47.1| 510
55 - -| 23.8( 259 | 28.1| 30.2| 324| 345| 36.7| 389 41.0| 432 475| 51.8| 56.1
60 - - -| 283 30.6| 33.0| 353| 37.7| 40.0| 424| 448| 47.1| 51.8| 56.5| 612
65 - - - -| 332 357| 383| 40.8| 433| 459 485| 51.0| 56.1| 61.2| 663
70 - - - - -| 385 412| 44.0| 46.7| 49.5| 522| 550| 60.5| 659 71.4
75 - - - - - -| 442| 47.1| 50.0| 53.0| 559 589| 64.8| 70.7| 76.5
80 - - - - - - -] 502 534 56.5| 59.7| 62.8| 69.1| 75.4| 8l1.6
90 - - - - - - - - -| 63.6| 67.1| 70.7| 77.7| 84.8| 919
100 - - - - - - - - - - -| 785(.86.4| 942| 102
125 - - - - - - - - - - - - - - 128
150 - - - - - - - - - - - - - - -
175 - - - - - - - - - - - - - - -
200 - - - - - - - - - - - - - - -
250 - - - - - - - - - - - - - - -
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CELIK CUBUK AGIRLIK TABLOLARI LAMALAR ve PLATINALAR (kg/m)
(5x10’dan - 40 x 40’a kadar)

Genislik
(mm)
Kalinlik 10 1 12 13 14 15 16 17 18 19 20| 25 300 35| 40
_(mm)
50 039] 043] 047| 051 055| 059 0.63] 0.6~ 0.71| 0.75| 0.79| 0.98| 1.18 1.37| 1.57
6| 047] 0.52] 057| 061 066| 071 0.75| 0.80| 0.85| 0.89| 0.94| 1.18| 1.41| 1.65| 1.88
7] 055] 0.60] 066 071 077 | 0.82| 0.88] 093] 099| 1.04| 1.10| 1.37| 1.65| 1.92| 2.20
8| 0.63] 069] 0.75| 0.82| 0.88| 094| 1.00| 1.07| 1.13| 1.19| 126| 1.57| 1.88] 2.20| 2.51
9 071| 0.78] 0.85] 092 099| 1.06| 1.13| 120| 127| 134| 141| 1.77| 2.12| 247| 2.83

10| 0.79| 0.86| 094 1.02( 1.10| 1.18| 1.26| 1.33| 141| 149| 157| 196| 236| 2.75| 3.14

11 -] 095 1.04| 1.12| 121 | 1.30| 1.38| 1.47| 1.55| 1.64| 1.73| 2.16| 2.59| 3.02| 345
12 - - 113 122 132 141| 151 1.60| 1.70| 1.79| 1.88| 236| 2.83| 3.30| 3.77
13 - - -| 133 143| 1.53| 1.63| 1.73| 1.84| 194 2.04| 255| 3.06| 3.57| 4.08
14 - - - -| 1.54| 1.65| 1.76| 1.87| 1.98| 2.09| 2.20| 2.75| 3.30| 3.85| 4.40
15 - - - - - 177 1.88| 2.00| 2.12| 224| 236| 2.94| 3.53| 4.12| 471
16 - - - - - -] 2.01| 2.14| 226| 239| 2.51| 3.14| 3.77| 4.40| 5.02
17 - - - - - - -] 227| 240| 2.54| 2.67| 3.34| 4.00| 4.67| 5.34
18 - - - - - - - -| 2.54| 2.68| 2.83| 3.53| 4.24| 495| 5.65
19 - - - - - - - - -| 2.83| 298| 3.73| 4.47| 522 597
20 - - - - - - - - - -| 3.14| 393| 471| 530| 6.28
25 - - - - - - - - - - -| 491| 589| 6.87| 7.85
30 - - - - - - - - - - - -| 7.07| 824| 9.42
35 - - - - - - - - - - - - -l 9.62| 11.0
40 - - - - - - - - - - - - - -1 126
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CELIK CUBUK AGIRLIK TABLOLARI LAMALAR ve PLATINALAR (kg/m)

(5x140°dan - 250 x 350’ye kadar)

Genislik
(mm)
ﬁ?ﬂ; 140| 150| 160| 170| 180 190 200| 210| 220| 230| 240| 250| 275| 300| 350
5| 550 5.89| 628| 7.67| 7.07| 7.46| 7.85| 824| 8.64| 9.03| 942| 981 | 10.8| 11.8| 13.7
6| 659| 7.07| 7.54| 8.01| 848 | 895| 9.42| 989| 104| 10.8| 113| 11.8] 13.0| 14.1| 165
7| 7.69| 824| 8.79| 934 9.89 104 11.0( I1L.5| 12.1| 12.6| 132| 13.7| 15.1 16.5| 19.2
8| 879 9.42| 10.1 10.7 | 11.3 119 12.6| 13.2| 13.8| 144 151 | 157| 17.3| 188 22.0
9| 9.89| 10.6| 11.3| 12.0| 12.7| 134 14.1| 148| 155| 163| 17.0| 17.7| 194| 212 247
10| 11.0| 11.8| 12.6| 13.4| 141| 149| 157| 16.5| 173| 18.1| 188 19.6| 21.6| 23.6| 275
11| 12.1| 13.0| 13.8| 14.7| 155| 16.4| 173 181| 19.0| 199| 20.7| 21.6| 23.7| 259 30.2
12| 132 14.1| 151 | 16.0| 17.0 179 188| 19.8| 20.7| 21.7| 22.6| 23.6| 259| 283| 33.0
13| 143| 153 163 | 174 184 | 194| 204| 21.4| 22.5| 235| 245| 255| 28.1| 30.6| 357
14| 154| 16.5| 17.6| 187| 198 | 209 22.0| 23.1| 242| 253| 264| 27.5| 302| 33.0| 385
15| 16.5| 17.7| 18.8| 20.0| 21.2| 224| 23.6| 247| 259| 27.1| 283| 294| 324| 353| 412
16| 17.6| 1882 | 20.1 | 21.4| 22.6| 239| 251 264| 27.6| 289 30.1| 31.4| 345| 37.7| 44.0
17| 18.7| 20.0| 21.4| 22.7| 240| 254| 26.7| 28.0| 29.4| 30.7| 32.0| 334| 36.7| 40.0| 46.7
18| 19.8| 21.2| 22.6| 240| 254 269 283 29.7| 31.1| 325| 339| 353| 389| 424| 495
19| 209 | 224 239 | 254| 269 | 233| 29.8| 313| 32.8| 343| 358 373 45.0| 44.8]| 522
20| 22.0| 23.6| 251 26.7| 283 29.8| 31.4| 33.0| 34.5| 36.1| 37.7| 39.3| 43.2| 47.1| 55.0
251 275 294 314 334 353 | 373| 393| 41.2| 43.2| 451 47.1| 49.1| 54.0| 589 68.7
30 33.0| 353| 37.7| 40.0| 424 | 44.8| 47.1| 49.5| 51.8| 54.2| 56.5| 589| 64.8| 70.7| 82.4
35| 38.5| 412 440 | 46.7| 495 | 522| 550 57.7| 60.5| 632| 659 68.7| 75.6| 82.4| 96.2
40| 44.0| 47.1| 502 534 56.5| 59.7| 62.8| 659 69.1| 722| 754| 785| 86.4| 942 110
451 495 53.0| 565 60.1| 63.6| 67.1| 70.7| 742 77.7| 81.3| 84.8| 883| 97.1 106 124
50| 55.0| 589| 62.8| 66.7| 70.7| 74.6| 78.5| 824| 86.4| 903| 942| 98.1 108 | 118| 137
55| 60.0| 64.8| 69.1| 73.4| 77.7| 82.0| 86.4| 90.7| 950 993| 104| 108| 119| 130| 151
60| 659| 70.7| 754 | 80.1| 84.8| 89.5| 942| 989 104 108 113 118 130 141 165
65| 71.4| 76.5| 81.6| 86.7| 91.9| 97.0| 102 107 112| 117| 123| 128| 140| 153| 179
70 76.9| 824| 879 | 93.4| 98.9 104 110 115 121 126 132 137 151 165 192
75| 82.4| 883 | 942 100 106 112 118 124 130 135 141 147 162 177 206
80| 979 942 101 107 113 119 126 132 138 144 151 157 173 188 220
90| 98.9 106 113 120 127 134 141 148 155 163 170 177 194 212 247
100 110| 118| 126| 134| 141 149 157 165 173| 181 188 196| 216| 236| 275
125 137 147 157 167 177 186 196 206 216 226 236 245 270 294 343
150 - 177 188 200 212 224 236 247 259 271 283 294 324 353 412
175 - - - -| 247 261| 275| 288| 302| 316| 330| 343| 378| 412| 481
200 - - - - - - 314 330 345 361 377 393 432 471 550
250 - - - - - - - - - - -1 491 540] 589 687
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BAZI CELIiK VE DOKME DEMIR

STANDART DONUSUMLERI
AISI/SAE W.Nr. DIN
Islah Celikleri
1030 1.0402 C22 (St50)
1040 1.0501 C35 (St60)
1060 1.1221 C60
1080 1.0605 C75
1090 1.1530 C85W1
1350 1.0912 46Mn7
4130 1.7220 34CrMo4
4140 1.7225 42CrMo4
5140 1.7035 41Cr4
8620 1.6523 21NiCrMo2
Takim Celikleri
01 1.2510 100MnCrw4
A2 1.2363 X100CrMoV5 1
S1 1.2542 45WCrV7
D2 1.2379 X155CrVMol2 1
D3/D6 1.2436 X210CrW12
H13 1.2344 X40CrMoV5 1
M2 1.3343 W6Mo5Cr4V2
Paslanmaz Celikler
430 1.4016 X8Crl7
X10Cr18Al
410 1.4006 X10Cr13
440C 1.4125 X105Cr17Mo
301 1.4310 X12Cr17Ni7
304 1.4301 X5Cr18Ni9
304L 1.4306 X2Cr18Ni9
D-X2Cr18Ni9
321 1.4541 X10Cr18Ni9Ti
347 1.4550 X10Cr18Ni9Nb
Dokme Demirler
G2500 0.6020 GG20
G3500 0.6025 GG25
G4000 0.6030 GG30
60-40-18 0.7040 GGG40
65-45-12 0.7050 GGG50
80-55-06 0.7060 GGG60
100-07-03 0.7070 GGG70
120-09-02 0.7080 GGG8O
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CiL NUMUNE YAPISININ DEMiR OZELLIiKLERi HAKKINDA SOYLEDIKLERIi

C il testi’de

(Metalurjide
Ergitme) kosullarinin
dogrulugu hakkinda
bilgi verecektir.

Cil testlerinin ASTM A
367-60 numune hazir-
lama standartlarinda
yapildigini farz edersek
numunelerin  hepsinin
belirli  sicakliklarda
dokiilmesi biiyiik onem
arz etmektedir.Ciinkii
¢il miktar;, dokim

= A tipi Grafit
30.000 psi

B tipi Grafit
27.000 psi

D tipi Grafit
24.000 psi

Beyaz Demir

I [ Cil Plakasi

kiigiilmesi neticesinde
B tipi grafitler olusur.
Bu kosullarda, malze-
me ¢ekme mukavene-
tinde bir diisiis meyda-
na gelir.

Katilagsma orani artiri-
Iirsa, yiiksek derecede
asir1 soguma meydana
gelir. On agilama A ve
D grafitlerinin olusu-
\ munu azaltarak, isle-
i nebilir ozelliklte

Cil Degeri

dokim  malzemesi

sicakligina bagli olarak
olugmaktadir.
Ayrica Onemli bir

Sekil 1. %4,3 karbon egdegerli gri dékme demir ¢il test numune-
lerinin yapisini gostermektedir.

elde edilmesine olanak
saglayacaktir.
Alt kisimlarda, yada

deger husus, asir1 sogu-
madan  kaginmaktir.
Bunun i¢in test numu-
nelerinin alinmas: da
onemlidir. Numune
dokiimiinde sogumay1
onlemek igin grafit ref-
rakterlerle astarlanmig
en az 2,5 kg potayla
kullanilmalidir.

Cil Ol¢iimii
Cil  test kaliplari

Uzama %15

Uzama %5

Uzama %0

Kiiresel grafit

Karngik grafit
ve

Kiiresel grafit

%100 Beyaz

beyaz demirin (sekil
1) go6zlendigi test
numunelerinde, kati-
lasma oram ¢ok yiik-
sek oldugundan kar-
bon grafit olsumu igin
gerekli zamani bula-
mamistir.  Bu da
sementit olarak bilinen
demir-karbiirlerin olu-
sumuna sebebiyet ver-
mistir. Bu malzeme

1,25x2x6  in¢ ile
13/16x2,5x5 ing arali-
ginda olabilir. Daha
yiiksek demir -karbon esdegeri daha
kiiciik yada ¢il numunesi gerektire-
bilir. Eger ¢atlak uzun kenar ekseni
boyunca ve diiz ise test numuesi
kirilmalidir.  Kirilma  yiizeyinde
beyaz’dan siyaha geriye dogru bir
bolge gozlemlenebilir. Kenar ugtan
beyaz alaninin sonuna kadar olan
“Temiz Cil “ olarak adlandirilir.
Temiz ¢il bolgesinin sonunda gozle
goriilebilen son beyaz pik benegine
kadar olan bolge ise benekli bolge
olarak adlandirthir. Toplam ¢il, ilk
¢il olugma alanindan itibaren, gri
kirmanm olustugu noktadaki kesis-
me alaninda ol¢iliir.

Sekil 1. bir ¢il testinin yorumlanabi-
lecegi bir 6rnek olarak gosterilebi-
lir. Sekiller parlatilmig kenar ve gil
numunelerinin mikroskop altinda
incelenmesiyle gézlemlenebilir. Her

Sekil 2. %4,5 karbon esdegerli kiiresel dokme demirlerde uzama
ile soguma arasindaki iligki

iki numunenin en iist kisminda, A
tipi grafit pullar1 olusmustur. Bu tip
pullar1 normal olarak diisiik oranl
katilagma kosullarinin sagladigi
denge kosullarinda meydana gelir.
Bu tip gafit yapist agilama siiresin-
dedokiim i¢in ideal bir yapidir. Ideal
caligma kosullarinda katilagsma
orani diisiik iken teorik olarak agila-
maya gerek yoktur. Bu nedenle,
%4,3 karbon esdegerli bir gri dokme
demirin  dokiimiinde, istenilen
mekanik Ozelliklere ulagsmak igin
hizli bir katilagma gerekiyorsa,
yeterli miktarda cekirdeklenmeyi
saglayabilmek i¢in asilama zorunlu-
dur.

Asirt Soguma

Asirt soguma kosullarinda, ve
denge dis1 katilagma sartlarinda test
numunelerinin  boyutsal olarak
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yaklasik olarak 40000
psi ¢ekme mukavene-
tine sahip olmasina
ragmen, kirilgan bir
yapiya sahip oldugu i¢in iglenebilir-
lik 6zelligi tasimaz. Bu arzu edilen
bir durum degildir. Basarili bir
dokiimcii, nihai dokme demir mal-
zemesi igerisinde ne kadar sementit
olusumuna miisade edebilecegini ¢il
numunesi kesitinden 6lgebilir.
Sekil 2, agir1 soguma kogullarindaki
yapisal degisiklikleri sematik olarak
gostermektedir.  Test numunesi,
%4,5 karbon esdegerinde 6n asila-
ma diiktil demirdir. Cil testi dokme
demirin mikro yapgisal kontrolii
i¢in ¢ok 6nemli bir adimdir. gerekli
agtlama miktarinin hesaplanmasina
yardimei olur.

Gerek kiiresel dokme demir, gerek-
se gri dokme demirler i¢in 6nemli
bir yardime1 unsurdur.
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KURESEL GRAFITLIi DOKME DEMIRLERIN TiPiK MEKANIK VE FiZiKSEL OZELLIKLERi

OZELLIK

BIRIM

CEKME DAYANIMLARINA GORE TiPLER (Newton / mm2cinsinden)

DARBEYE DAYANIKLI

NORMAL TIiPLER

TIPLER
350 400 400 420 500 600 700 800 900
2
(QEEKM)E DAYANIMIfNewton / mm 350 400 400 420 500 600 700 800 900
n az,
AKMA DAYANIMI Newton mm? 220 250 250 270 320 370 420 480 600
(%0.2), en az
UZAMA, En az % 22 18 18 12 7 3 2 2 2
SERTLIK BHN <160 <179 <179 <212 170-241 | 192-269 | 229-302 | 248-352 | 302-359
ELASTIKLIK Newton /m2
MODOLD (1000 ) 160 160 165 165 170 175 180 185 185
BASMA DAYANIMI | Newton /mm? | goo 700 800 800 900 1000 1100 1200 1300
BASMADA AKMA Newton mm?
DAYANIMI, % 0.1 220 240 260 290 330 370 440 520 660
YORGUNLUK Newtonmm?
SINIRI (Wahler, 180 200 220 220 240 260 280 300 -
centiksiz)
DARBE DAYANIMI Joule (deneyin
ortalamalari)
20£5C°
(GENTIKSIZ
10X10 KARE - 120 100 80 80 60 40 30 20 -
CHARPY-DVM )
20£5°C
(U-GENTIKLI - _ . 14 _ _ . _ R .
CHARPY-DVM
20+ 5°C -
(UGENTIKLI . 14 R . . R . R .
CHARPY- DVM
-40+5°C -
(U-GENTIKLI 14 . _ . . R . R .
CHARPY-DVM)
TERMAL GENLESME
KATSAYISI 10767 10 10 10 10 10 10 10 10 10
(-100°C) (+20°C) 1 1 11 11 11 11 1 1 11
(+20°C) (+200°C) - 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5
(+20°C) (+400°C)
TERMAL Watt/ m- °c
LETKENLIK 40 40 38 36.5 355 32.8 31.4 31.4
YOGUNLUK 20°C o/ cm? 741 71 7.1 7. 7.1 7.2 7.2 7.2 7.2
MODELCI
CEKME PAYI % 0-0.5 0-0.5 0.2-0.8 0.2-08 | 0.5-10 0.5-10 | 0.5-10 1.0-1.5 1.0-1.5
TiFiK Ferrit Ferrit Ferrit Ferrit Perlit Perlit Perlit Perlit Temper
MIKRO - % 95 % 95 %90 %80 %40 %75 %90 %95 martensit
YAPI en az enaz enaz enaz temper
martensit
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KURESEL GRAFITLi DOKME DEMIR ULUSAL STANDARTLARI KARSILASTIRMASI

STANDART VE

GEKME DAYANIMLARINA GORE TiPLER (Newton / mm?2 cinsinden )

DARBEYE DAYANIKLI

ULKE YAYIN YILI TIPLER NORMAL TIPLER
350 400 400 420 500 600 700 800 900
30-55-06
60-42-10 -70- -90-
ASTM A 536 _ _ -40- 70-50-05 100-70-03 | 120-90-02
ABD 60-40-18 | 65 4512 80-60-03 -
1984
ABD e Mo _ _ D418 |p 1o - D 856 |D 7003 fpg.T _
11466 A (ordnance
DIN 1693
ALMANYA 1973 GGG35.3 | GGG 40.3 GGG 40 _ GGG 50 GGG 60 GGG 70 GGG 80 _
700 -
AVUSTURALYA 1A§8;831 - = 187017 | 0012 |500-7 600-3 800 - 2 _
M 3193 - GGG 700 ~
AVUSTURYA Mot GGGa00K | GGG 400 ~ caGsoo | 666600 _
FGN 70-2
i NBN 830-02 - FGN 38-17 - - _
BE LGIKA 1970 - FoNaz-12 | FGN 80-7 FGN 60-2 FGN 80-2 -
700 - 2
BULGARISTAN BDS 6990 350-22 - 400 - 15 500 -7 600 -3 800 -2 900 - 2
1984 450-10  |500-2
70-2
Gin (13957;348 - - 40-17 42 -10 50-5 60-2 80-2 120 -1
) 0715 0708 _
DANIMARKA ?9371 1303 - - 0716 B o727 0707 -
_ ] SFS 2113 GRP 700 -
FINLANDIYA | 1975 GRP340 | gRp g7o | GRP 400 - GRPso0 | GRP 600 GRP 800
HE
FRANSA NF A32-201 - _ ggg 47 |Fos FGs FGS  |700-2 |Fas -
1976 40012 500 - 600-3 800 -2
NEN 6002 D - - GN 38 GN 70 -
HOLLANDA | NEN on 42 |an s0 GN 60 _
Grade _
1.8.0. ISO 1083 - B Grade Grade Grade G%réu_ies 700 - 2 Grade
1976 370 - 17 400 - 12 500 -7 800 - 2
NG BS 2789 350/ 400/ 500-7 600-3 |700-2 900 - 2
iNciLTeRe [ 502 ot ao |18Lo0 [400-18 |a20-12 800 - 2
. UNE 36-118 2 |FGE70-2 -
ISPANYA 1973 - - FGE38-17 | pgg 4 .1 |[FOES0 -7 | FOE602 FGE 80-2
ISVEG MNC 706 E ss0  |sso SSO sso §S0  [SSO -
1981 71715 |717-02 |717-00 - |rer-o2 73203 | 737 -01 -
o VSM 10693 GGG GGG GGG |aea -
ISVIGRE 1968 - - |res s |0 |ras so | FOS 80 |Fes 70 ~
i UNI 4544 B
7 | s 600 2
ITALYA 1979 - _ |essr017 | ggu00 12 |ES 5 GS 700 2 | GS 800 2
FCD 45 -
JAPONYA 1'98825502 - - |reo 37 |Fop 40 s | FcD 60 |FCD 70 |FcD 80
) MSZ 8277 i . -
MAGARISTAN [ o0 - - Gov 370 | oo oo Gov. 800 | Gov 600 |Gov 700 | Gov 800
NS 11342 _
NORVEG A NS 11335 | NS 11338 - NS 11350 | ns 11360 |Ns 11370 | NS 11380
POLONYA [ PHIN 8312 _ |2 37017 | 56 so0n2 [Z ‘z%%%; s iﬂgﬂi zs 70002 | Zs 80002 | Zs90002
. FGE FGE
FGE
PORTEKIZ 11\158]175 _ _ 370-17 |00 12 5007 5(’):(??3 FGE700 -2 | FGE80O 2 -
FGN FGN FGN —
ROMANYA | STAS 6071 - FGN40012 FaN
980 - 370-17 450 -5 | 500 - 7 a00.o | TEN7%0 2] 800 2
SSCB 9908%1— 7293 Voh 35 ~ Vech 40 veh 45 [Voh 50 |y g0 |ven 7o [Veh 80 | Veh 100
— TS 526 DDK 45
TURKIYE _ -
v 1977 - - |DbK 38 JDDK 42 |ppk 50 | DDK 60 |DDK 70
Jus C. J2022
YUGOSLAVYA 17, NL 38 [NL a2 |NL S0 NLo60 |[NL 70| - -
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LAMEL GRAFITLI DOKME DEMIRLERIN TiPIK MEKANIK VE FiZIKSEL OZELLIKLERi

OZELLIK

GEKME DAYANIMLARINA GORE TIPLER (Newton / mm?2 cinsinden )

BiRiM 150 200 225 250 275 300 350 400
%EKM)E DAYANIMI Newton /mm2 | 150 200 225 250 275 300 350 400
n az
2
DAéKg/.Ié DAYANIMI Newton /mm 4 56 63 70 77 84 98 112
Ly DAYANIMI Newton/mm 2 | gg 130 146 163 179 195 208 260
KOPMADAKI TOPLAM % 0.6-0.75 | 05-07 [0.39-063 | 0.56 0.53 0.50 0.50 0.50
UZAMA
KOPMADAKI ELASTIK %
UZAMA 0.15 017 0.18 0.20 0.21 0.22 0.25 0.28
SERTLIK BHN 150-190 | 170-210 | 175-215 | 180-220 | 185-225 |190-230 | 200-240 |210-280
ELASTIKLIK MODULU | Newton /mm 2
(Cekme ve basmada) | (1000x ) 100 110 115 120 130 135 140 145
2
BASMA DAYANIMI Newton mm 600 700 775 850 900 960 1080 1200
BASMADA ALMA 2
DAYANIMI, %0.1 Newton mm 195 242 267 203 310 331 373 414
KESME DAYANIMI Newton mm 2 | 173 220 260 300 325 350 400 455
YORGUNLUK SINIRI
(Wohler.centiksiz) Newton mm 2 | 68 85 100 115 125 135 149 152
DARBE DAYANIMI
Centiksiz 10x10 Kare Joule 1 2 3 4 5 6 8 10
DARBE SONDURME
SZELLIG o 32 30 29 28 27 25 22 20
TERMALGENLESME
KATSAYISI
(-100 °C) (20 °C 10-6/°c 10 10 10 10 10 10 10 10
(20°C ) (200°C) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
(20°C) (400°C) 125 12.5 12.5 12.5 12.5 12.5 12.5 125
TERMAL ILETKENLIK o
100G Watt / m-°C 52.5 51 50.1 485 48 474 | 457 44.0
300°C 50.5 49.2 48.1 46.8 46.1 45.4 43.7 42.0
500°C 485 47.2 46.1 44.8 44.2 43.4 4.7 40.0
VOGUNLUK 20°C o/ om3 7.05 741 7.15 7.2 7.25 7.25 7.3 7.3
MODELGI GEKME PAYI y 06-10 | 0812 |o0812 |0812 | 09-1.3 [09-1.3] 1.0-14 | 1.1-1.4
(o]
PROBLEMSIZ IMAL
EDILEBILECEK ET mm 3 5 6 7 8 10 20 20
KALINLIGI
Ferrit tak- | Ferrit %10 | Ferrit %10 Ferrit %5 Ferrit %5 Perlitik perlitik Perlitik
- riben %25 | Perlit %90 Perlit %90 Perlit %95 Perlit %95  |%90 A tipi | A-D-E tipi A-D-E tipi
TiPIK MIKRO Perlit %75 | %90 A tipi | %90 A tipi | %90 A tipi %90 A tipi grafit grafit grafit
YAPI A ve C tipi grafit grafit grafit grafit %5 karbir
grafit

NOT : (9.81 Newton / mm 2.9.81 MPa -1 kg / mm 2, kuvvet birimi )
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LAMEL GRAFITLI DOKME DEMIR ULUSAL STANDARTLARI KARSILASTIRMASI

ULKE STANDART VE GEKME DAYANIMLARINA GORE TIiPLER  (Newton / mm?2 cinsinden )
YAYIN YILI
150 200 225 250 275 300 350 400
ASTM A 48
1983 Class Class Class Class Class Class Class Class
ABD 208 258 308 358 408 45B/508 55 B 60 B
ABD ASTM A 159-70 61800 62500 G 3000 63500 | G 4000 G 4000 G 400 -
SAE-J 433b
ABD Federal
00-1-653 A G 2000 - 63000 | G3500 | G4ooo G 4500 G4000d |-
ALMANYA %’gs‘ 691 GG 15 GG 20 - 625 - GG 30 GG 35 -
AVUSTURALYA ?SSLSSO T 150 T 180 T 220 - T 260 T 300 T 350 T 400
AVUSTURYA M 3191 GG 150 GG 200 GG 250 GG 300 GG 350
1983 - - -
BELGIKA o 200t FGG 15 FGG 20 - FaG2s | - FGG 30 FGG35 | FGG 40
; BDS 1799
BULGARISTAN | 1974 Vch 15 veh 20 | - veh2s | - Vch 30 Vch 35
" GB 976
¢ 1967 HT15-33 | HT2040| - HT 25-47 | - HT 30-54 HT 3561 | HT 40-68
i DS 11301
DANIMARKA 1969 GG 156 G20 - 6625 | - GG 30 GG 35 GG 40
FINLANDIYA b GRS150 | GRs200| - GRS 250 | - GRS 300 GRS 350 |-
FRANSA 1N56/; 32101 Fonte Fonte - Fonte - Fonte Fonte Fonte
15D 20D 25D 30D 35D 40D
HOLLANDA 1N9Eé\|66002 A GG 15 GG 20 - GG 25 - GG 30 GG 35 -
R 185
1.8.0. 1961 Gare 15 Grade 20 - Grade 25 | - Grade 30 Grade 35 | Grade 40
iNGILTERE 533717452 Grade Grade Grade - Grade Grade Grade Grade
150 180 220 260 300 350 40
; UNE 36-111
ISPANYA 1973 FG 15 FG 20 - FG 25 - FG 30 FG 35 -
iSVEG MNC 705 E ssol ssol - ssol - ssol ssol .
1984 15-00 20-00 25-00 30-00 | 35-00
; UNE 5007
ITALYA 1969 G15 G20 - 625 - 630 G35 -
JAPONYA 153763 5501 FC15 FC 20 - FC 25 - FC 30 FC 35 -
. MSZ 8280
MACARISTAN 1981 ovisoo | oveoo | - oveso | - 6v 300 ovsso | -
NORVEG NS 722
1963 S46 15 sig20 | - si625 | - 546 30 50635 | ssg 40
pOLONYA PNH 83101
1986 71150 71200 - 212500 | - 71300 21350 |z1400
] NP 175
PORTEKIZ 1981 FGL 150 FGL 180 FGL 220 - FGL260 | FGL 300 FGL350 | FGL 400
STAS 568
ROMANYA 1982 FC 150 FC 200 - FC 250 - FC 300 FC 350 FC 400
GOST 1412
SSCB 1985 SC 15 SC 20 - SC 25 - SC 30 SC 35 -
. TS 552
TURKIYE 1976 DDL-15
ooL-10) | oot-20 | - DDL-25 | - DDL-30 DDL-35 | DDL-4
YUGOSLAVYA Jas%] 2020 SL15 SL20 - st2s | - SL30 SL35 SL40
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MAGA VE KALIP URETiM PROSESLERI

— WIAGA SANDIGI VEYA
’ KATALIZOR VEYA GAZ
PROSES BAGLAYICILAR | seari esTRICILER G SALP ZAMAN
. FFIFA - ASITLER L
FURAN U } T ien | Gostorkast TS o) - ODA SICAKLIGI 3 dak.-4 saat
S FF
FF TERILARAMIN <
8 URETHANE DI . ODA SICAKLIGI 3 dak -4 saat
u N SORYOM | KALSIYUM SILIKAT ) ODA SICAKLIGI 5 dak-4 saat
K SILIKAT
ALOMINYUM ALUMINYUM MgO N
- FOSFAT POLIFOSFAT . ODA SICAKLIGI 5 dak -4 saat
. ALKALI FENOLIK | SIVI ORGANIK u
(F; ALFASET REGINE ESTER ) ODA SICAKLIGI 3 dak -2 saat
ISOCURE FENOLIK VDI TERILARAMIN Ny
Géz E (Sbcé)lle ﬁ%xu) REGiNE TEA ODA SICAKLIGI 2 san.-30 san.
DMEA
E I :
SOUFURAN FURAN REGI-NES PEROKSIT %
$ E CHARBOX-SOFAST (%1_195) 802 ODA SICAKLIGI 2 san.-30 san.
L E S02/EPOKSI EPOKSI REGINE PEROKSIT L
E R (RUBABOX) 115 S0y ODA SICAKLIGI 2 san.-30 san.
EPOKSI REGINE PEROKSIT B
{ FRC AKRiLil% S0, ODA SICAKLIGI 2 san.-30 san.
R n
- - SODYUMPOLI MgO(%1.4) 3
(|; POLIDOX AKRILIK (%3.5) ¢0 ODA SICAKLIGI 5 san.-30 san.
i FENOLIK REGINE BORAKS )
*ECOLOTEC ¢ oo ODA SICAKLIGI 5 san.-30 san.
P _ _ 2
R *CO/SILIKAT | SODYUM SILIKAT |  REAKTANLAR .
0 (SOLOSIL) 0 ODA SICAKLIGI 10 san.-60 san.
2
g “BETASET | ALKALI FENO-LIK METIL FORMAT }
: RECINE . ODA SICAKLIGI 1 san.-30 san.
L RESORNISOL | SULFONIK ASIT METIAL
E ILIK REDSET PECIN 40°C 5 san.-60 san.
R P ¢
R n =
ALKIT YAG SODYUM HAVA
(S) AIRSET PERSORAT Fa >1000°C 30 dak.-4 saat
E ALKIT ALKIT YAG sk
E URETHANE MDI W >1000°C 30 dak.-4 saat
E WARM BOX | Fefea ASIDIK TUZLAR
R *(ILKKUTU) | U } REGINE (PTSA) 100-150°C 10 san-60 san.
SlCAK * SHELL FF/FA ) .
p MOLDING | novaLiip HEXA-STEARAT 120-450°C 30 san.-2 dak.
R REGINE (%1.5-5)
8 _ HOT BOX S AMONYUM TUZLARI N
5 (SICAK KUTU) FEUF REGINELER PTSA TUZLARI 180-350°C 10 san.-60 san.
L GELENEKSEL | KURUYABILIR YAGLAR ~% 1.5 HUBUBAT 10 HCH S
g YONTEMLER | S i 515U ODA SICAKLIGI E"%;gé’é‘rs g‘jg;ws

* TURKIYE'DE UYGULANMAKTA OLAN PROSESLER
UF=URE FORMALDEHIT
FF=FENOL FORMALDEHIT
FA=FURFURIL ALKOL
MDI=METILEN DIFENIL Di iZOSIYANAT
TEA=TRIETILAMIN

DMEA= Di METIL ETiL AMIN

PTSA=PARA TOULEN SULFONIK ASIT
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KALIP VE MAGA URETIMINDE KULLANILAN MALZEMELERE UYGULANAN TESTLER VE SONUGLARI
BOLUM 3 BENTONIT BAGLI KUM TESTLERI

Onerilen
Periyot

Test Test Referansi Sonug

Neden

Etki

Yuksek aktif kil

/ ‘

«Zayif sikisma
«Yiiksek gecirgenlik
ckalip penefrasyonu
*Yani

—

D

Yas Her saat

«Gevrek kaliplar
sIniduzyoniara ve gazia ilgil
hatalara yol acar.

sikistirma

Disiik aktif kil

mukavemeti

«Zayif baglara gelisir
*Gevrek kaliplar
“inkidzyoniar

«Gaz hatalan
*Genlesme hatalari

Yiksek nem

TTTT

«Zayif sikisma
«Penetrasyon

a
«Gaz hatalan
«Kalip genlesmesi
«Genlesme hatalari
*Gekme

«Zayif sikisma

Yiksek

—

Fazla su

4

CcDC
16-2

Her saat

«Yanma

«Gaz hatalan
«Kalip genlesmesi
«Genlesme hatalan

*Gekme

\\

Yetersiz su

eKuru kum/diisitk gegirgenlik
«Gevrek kaliplar
eInkliizyonlar

*Gaz hatalan

*Genlesme hatalan

Dasik aktif kil

«Zayif baglar olusur
evrek kaliplar

kliizyonlar
az hatalari
*Genlesme hatalan

Yiksek nem

Her saat

*Kalibin sikisabil
«Akiskanlik diser.
<Penetrasyon ve yanma
«Gaz hatalar

iksek aktif kil

sKalibin sikisabiliiigi azalir:
user.

yon ve yanma
«Cekme |

Diisiik nem

:Gevrek kaliplar
«Gaz

kluzyonl
~Genlesme hatalan

;Ince tanelerin aziig
*Yiksek nel

;Penetrasyon

-Kanp genle§mesl

Gegirgenlik cbc Her saat ~Geki
16-3 nce kum -
ook miktarda toz “gaz hatalan

Diisik nem

TTTT [ [ T

<inkiazyeniar

Sicaklik

*Asin kanstirma
eYetersiz sogutma
eYetersiz kum

«Silolarda tutma

«Diisik kum /metal orani
Yiiksek ortam sicakhigi

*Fazla su gereksinimi nedeni ile

*Gevrek kaliplar

genlesme hatal
Lo5uk magalarda kondensasyon

Termometre

Gerektigi zaman |

veya
Prometre

sk ortam sicakiign
-A§m sogut

~Viksek Rum /metal oram
*Yetersiz kanstirma

«Zayif kalip bozma
«Siloda tikanma

/‘

Yuksek aktif kil

\‘

Yuksek men

Kinlma indeksi

cbe Her giin

*Kalibin sikisabirl
*Gaz hatalari
«Kalip genlesmesi

enetrasyon
sYanma

16-5

D

k aktif kil

<Kinigan kum
irmada zorluk

Dasik men

“inkiazyon /efozyon hataian
*Gaz hatalan

/\ Karbon yapicilanin fazla olmasi

— viksek

]

Yetersiz yeni kum

*Gaz hatalan
=Gaz sikismasi nedeni ile kalibin tam dolmamasi
<Parlak karbon hatas

Ugucu madde cbC Her gin
126

eYanma

— [ Karbon yapicilann az olmas:
Disik ‘

Fazla yeni kum

TITTTLTT ¢

asyon
«Genlesme hatasi

Yiksek

Yiksek miktarda toz

JL

Yetersiz yeni kum

azla nem gereksinimi
«Zayf sikistirm.
«Degisken gez;lrgenllk

Fazla miktarda ugucu

*Yanma

Yanma kaybi

‘—‘ cbc Her giin ‘
126 [/ [az
[az

*Azaltihs nem toleransi ve kontrol

«Kalibin sikisabirligi azalir.
«Yiiksek mukavemet nedeniyle
kalipta gatlama olusur ve dagiima
zorlasir.
«Yanma
<Penetrasyon
*Kalip genlesmesi

ha

talar

(LOI) ugucu
Diisiik .
z
[ Fazia yeni kum
/‘ Fazla kil ilavesi
Yitksek
\‘ Yanlis kil
Aktif kil cbc
metilen mavisi 16-10 Yetersiz kil miktari

'—{ Her giin |
\\ Disiik <‘

Yanhs kil

«Hizl kuruma
Kirilganlik
*Gegirgenligin dismesi inklizyoniara

e gaz hatalanina yol acar.

\

Fazla kil IIavesl
«Yetersiz yeni ki
“Yakaok toz miktan

«Kalibin sikisabirligi azalr.
sYanma
*Penetrasyon

AFS Kil" yikama

ve elek

Haftada
siniflandinimasi 2 kere

Diisiik Ji‘

Fazla yeni kum
«Yetersiz kil ilavesi
«Yiksek toz miktar

IIT T T A/

Sert kaliplar
~Dusik gegirgenlik
*Gaz hatalan

(*Kumun tane incelik numarasini ve igerdigi toplam kil miktarini hesaplamak icin)
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BAZI ALUMINYUM ISLEM ALASIMLARININ OZELLIKLERI

Alasim
AA

6063- T5

T6
4543- T5

6463- T5

T6
X7104-T4A

6101- T6
T61
T62
To4
1100- F
3003- H112
6351- T4

T6
6061- T4

T6
6062- T4

T6
5083- H111

X7004-T4A

To6A

Mekanik Ozellikler Onemli Alasim Elemanlar1%
Dayamm Kg/mm? % HB
Cekme | Akma |Uzama |Sertlik | Fe Si Cu Mn Mg Zn Cr
20.4 17.6 12 60 - 0.30 - - 0.45 - -
0.60 0.85
22.5 19.0 13 71
8.3 13.4 15 52 - 5.00 - - 0.10 - -
7.00 0.40
20.4 17.6 11 60 0.15 0.20 0.05 - 0.45 - -
max. | 0.60 0.20 - 0.85
23.9 21.1 12 74
27.4 16.2 17 75 - - - - 0.50 | 3.70 -
1.00 | 4.30
253 23.2 15 78 - 0.30 - - 0.45 - -
0.65 0.75
18.3 14.1 22 54
21.1 18.1 16 62
12.0 7.7
8.1 4.6 - 23 - - 010 - - - -
0.20
12.3 6.0 - - - - 0.10
0.20
253 15.5 20 78 - 0.70 - 0.40 | 0.40 - -
1.30 0.80 0.80
33.1 30.3 13 102
23.9 15.5 21 74 - 0.40 0.15 - 0.80 - 0.15
0.80 0.40 1.20 0.35
31.0 28.9 14 95
23.9 15.5 21 74 - 0.40 0.15 - 0.80 - 0.04
0.80 0.40 1.20 0.14
31.0 28.9 14 95
31.7 21.8 19 75 - - - 0.50 | 4.00 - 0.05
1.0 4.90 0.25
345 21.8 19 85 - - - 0.20 | 1.00 | 4.00 -
0.40 | 2.00 | 4.60
39.4 35.9 14 -

% Uzama 50 mm igin ve sertlik degerleri 10 mm ¢ap ve 500 kg. yiik igin verilmistir.
H111-H112: Uzama deformasyonu sertlestirmesi

F: Uretildigi gibi.

T4: Isil islem gordiikten sonra tabii yaslandirilmis.

T4A: Havayla sogutulduktan sonra 1 ayda tabii yaslandirilmus.
T5: Suni yaslandirilmis.

T6-T61-T62-T64: Isil islem gordiikten sonra suni yaslandirilmis.

T6A: Hava ile sogutulduktan sonra suni yaslandirilmis.
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BAZI ALUMINYUM ALASIMLARININ TiPiK MEKANIK
OZELLIKLERI VE KULLANIM ALANLARI

Bazi1 Demir Dis1 Malzemelerin Standart Doniisiimleri

Alagim Numarasi TS

Dévme AliiminyumAlagimlar

1100 Al199.0
3003 AlMnCu
5052 AlMg2
2024 AlCuSiMg2
6061 AlMglSiCu
7075 AlZnMgCul.5

Dékiim AliiminyumAlagimlar

355.0 Al-Si5Cul
356.0 Al-Si7TMg
413.0 AlSil2Fe

Ddvme Bakir Alagimlar

C10100 Cu-OF
CI1100(ETP) Cu-ETP
C17000 CuBel.7
C26000 CuZn30
C28000 CuZn40
C61400 CuAl8
C71500 CuNi30
Dokiim Bakir Alagimlar
83600 CuSn4Pb4Zn4
C87200 CuSn8Zn4
C95400 CuAll1Fe4Ni
C96400 CuNi30MnFe
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ALASIM ELEMENTLERININ ALOMINYUM OZELLIKLERINE ETKILERI

Aliminyum
Ergime Noktasi = 660 = 1° C
Yogunluk a) 25°C (kati ) = 2.698 gr /cm3

b) 660°C (sivi) =2.368 gr/ cm3

Akiskanlik, 662°C ta = 0.01378 poise

Sertlik, % 99.99,25°C= 12-16 BHN

Gekme Dayanimi, % 99.99 = 4.57 kg / mm?2

iletkenlik a) Hacimsel direng = 2. 6548 mikro-ohm-cm (20° C ta)

b) Hacimsel iletkenlik=64.94 % IACS ( International Annealed Copper Standart)

Isisal Genlesme Katsayisi = 22.5 x 1076 cm/ ecm/°C

Karakteristik degil veya bilinmiyor
Bircok ok : Daha kuvvetli etki

Yoguniuk MITL T TN T
Akiskanlk JITIT I LILl= e ===l =1=1=1=1]=]-
Sertlesme

£ O e e N S [ (R Ry Ry Ny 1)
M}_Jkﬁvemet
strtinme MUl 12 | [P A = [ <[ = |- |1 |- |
Elektrik iletkenligi

N B R R VA I A IV SRR g VAU N B ST ) I B
Korozyon
Mukavemeti S O I IRV I -1 -] -1-1-14-1+
1sal G
aanstiall S U L R e N I N e R R R
Aciklamalar:
T Yikselme
{ Azalma
~ Degismez
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ALUMINYUM SERTLIK DiYAGRAMI

kg/mm2
35 35
30 30
25 25
20 20
|
|
|
15 \ 15
uzama e ‘
miktari |
|
10 ‘ 10
52-56 Br
Kopma 8-12 W 4 6061-T6
dayanimi  — 6063-T5 |
5 | 5
N
|
4 5 6 7 8 9 10" 11 12 13 | 14 15 16 17 Webster
42 46 50 54 58 63 67| 71 75 79 | 83 88 93 106 Rockwell E
44 46 48 50 58 56 60, 65 70 76 ‘ 82 92 107 127 Vikers
42 44 46 48 52 54 58' 62 66 79 | 82 90 102 120 Brinell
|
D E—— _—_—
YumuXak Sert
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Sicaklik (°C)

BAKIR

Kompozisyon (at% Zn)

0 20 40 60 80 100
1200 T T T T T T T T T 2200
- — 2000
Liquid
1000 —
1800
1600
1400
1200
600 —
1000
800
400 |—
[ 600
1
1
1
200 ! il 4400
0 20 40 60 80 100
(Cu) Kompozisyon (wt% Zn) (Zn)
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Sicaklik (°F)
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BAKIR ALASIMLARININ OZELLIKLERI

KIMYASAL KOMPOSIZYON

ALLOY [ CDA FORMS | NAME c4 PB FE N S AL MN
YOGUNLU
NO NO Lbs/in3
600 674 FR Dynalloy Forgeable Bearing Alloy 58 Rem 1 15 2.5 292
601 R DynalloyBearing Alloy (Non-Leaded) 60.5 Rem 1 25 299
602 RE Dynalloy Forgeable Bearing (L eaded) 60.5 1 Rem 1 25 299
603 E Dynalloy Forgeable Bearing Alloy (L eaded) | 59.75 1 Rem 1 25 299
604 673 R Dynalloy Bearing Alloy (High | eaded) 61.5 25 Rem 1 25 300
605 R Dynalloy Bearing Allov (Low Leaded) 62 6 Rem 1 25 299
802 637,639 | RF Tf-Stuf Aluminum Silicon Bronze Copper Lead 91 |Iron Alliminium| Manganesg Silicon 2 | Nickel
278
224C 623 RF T'f-Stuf Aluminum Bronze 88 3 9 275
224E-30 | 617 RE T'f-Stuf Aluminum Bronze 90 1 9 274
224E-75 | 617 R T'f-Stuf Aluminum Bronze 89 1 10 274
224K 628,630 | RF T'1-Stuf Nickel Aluminum Bronze 81 3 10 1 ) 273
224-7 614,616 | R T'f-Stuf Aluminum Bronze 90.5 2 7.5 281
224H 624 E Tf-Stuf Aluminum Bronze 865 25 1 269
241A 675 RE Manganese Bronze, A Copperb9 | T'n1 Iron1 Alliminiu; 25 Silicon ZineRem. | .302
241A E Manganese Bronze 57 1 1 25 Rem 298
721 670 RE Manganese Bronze, B(High Tensile) 64 3 5 4 Rem 282
804 697 R Silicon Bronze Copper77 | lead 1 Iron1 Aliiminium Manganese Silicon 3 | Zine Rem.| .302
800 655 E High Silicon Bronze, A 96 1 3 308
810 655 E High Silicon Bronze. A (High Yield) 9% 1 3 308
771 147 R Sulfurized Copper Copper99.1 Lead Sulfur.3 | Zine Phosphorys Tellurium Nickel .323
772 187 R Deoxidized Leaded Copper 98.99 1 01 323
773 R | eaded Copper 99 1 323
799 145 R Tellurium Copper 99.5 ) 323
902 184 R Chromium Copper R.W.M.A Group Class 2 | Rem. Silicon.02 Chromium| .321
(Copper Base Alloys) 1.0
213 385 E Red Forging Brass 56 2 Rem 305
200 377,380 | F Forging Brass-Press 59 2 Rem 305
211 377 F Forging Brass-Hammer 60 2 Rem 305
246 360 R Moderate Thread Rolling Free Cutting Brass| 61.5 275 Rem 307
201 360 R Free Cutting Brass 61.5 3 Rem 307
212 347 R Thread Rollingl eaded Brass 62.5 2 Rem 305
312 347 R Medium L eaded Brass (63%) 63 1.5 Rem 306
314 340 R Medium L eaded Brass 65 1 Rem 306
710 316 R Leaded Commercial Bronze 89 2 Rem 1 319
203 464 RE Naval Brass 605 75 Rem 304
210 464 RE Tobin Bronze 60.5 75 Rem 304
308 462 R Naval Brass, 64% 64 75 Rem 304
204 485 RE Naval Brass-High | eaded 59.5 2 75 Rem 305
245 482 RE Naval BrassMedium | eaded 60.5 75 75 Rem 305
207 485 R Naval Brass-High Leaded 60.5 2 75 Rem 305

*F-Dovme R-Hadde
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BAKIR ALASIMLARININ OZELLIKLERI

FIZIKSEL UZELLIKIER UYGULAMA STANDARTLARI
MELTING AVERAGE THERMAL | ELECTRICAL | RELATIVE
POINT COEFRCEENTOF | CONDUCTIVITY | CONDUCTIVITY | MACHINABILITY
FLIODUS | LNEAREXPANSION | BTUSQFTFT/ | %IACS. | FREECUTTING | FEDERAL MILITARY ASTM
p ERF(75™ HRFFATBSE | ANNEALED68TE | BRASS 100
1625 11x10°6 12 25
1640 11x10°6 12 35
1630 11x10°6 12 65
1630 11x10°6 25 70
1630 11x10°6 12 80
1630 11x10°6 12 %)
1810 10x10°6 26 9,2 60 RF QQ-B-679 Comp.1 R Mil-B-6946(Hard) R B150-58, Alloy 1
RF +QQ-A-630 Comp.1 F B283-56, Aluminum Silicon Bronze
RF +QQ-B-663 Comp.1 R B124-55, Alloy 11a
1912 9,4X10°6 35 13 35 RF QQ-B-679 Comp.1 R B150-58, Alloy 1
RF +QQ-A-630 Comp.1 R B124-55, Alloy 11a
RF +QQ-B-663 Comp.1
1907 9,4X10°6 35 13 30 RF QQ-B-679 Comp.1 R B150-58, Alloy 1
RF +QQ-A-630 Comp.1 R B124-55, Alloy 11a
RF +QQ-B-663 Comp.1
1907 9.4x10°6 35 13 30 B150-58, Alloy 1
1931 9,4X10°8 22 75 20 RF QQ-B-679 Comp.2 R B150-58, Alloy 1
RF +QQ-A-630 Comp.2 R B124-55, Alloy 11b
RF +QQ-B-663 Comp.2
1940 9106 43 12 35 RF_QQ-B-679 Comp.5 R B150-58, Alloy 3
RF +QQ-A-630 Comp.5
RF +QQ-B-663 Comp.5
1907 9.2x106 35 13 30
1630 11.8X10°6 61 24 25 RF QQ-B-728, Class A R B138-58, Alloy A
RF +QQ-M-80, Class A F B283-56, Manganese Bronze(A)
R B124-55, Alloy 4
35
1700 11X106 14 12 35 RF QQ-B-728, Class B R B138-58, Alloy B
RF +QQ-M-80, Class B
1706 8 70 R B371-61, Alloy B
1880 10X10°6 21 7 30 R QQ-C-591¢c RF Mil-C-17516, Comp.1 R B98-58, Alloy A
F B283-56, High Silikon Bronze A
R B124-55, Alloy 7
1880 10X10°6 21 7 30 R QQ-C-591¢ RF Mil-C-17516, Comp.1 R B98-58, Alloy A
F B283-56, High Silikon Bronze A
R B124-55, Alloy 7
1970 9.8x10°6 216 96 85
1976 9.8x106 220 98 80
1976 9.8x10°6 220 98 80
1980 9,9x10°6 215 95 90 R B301-59
1967 9,8x106 187 83 20
Heat Treated
1610 11.3x106 yal 28 85
1640 11.5%10°6 69 27 90 RF QQ-B-626b, Comp 21 F Mil-B-13351 F B283-56, Forging Brass
RF Mil-C-895A R B124-55, Alloy 2
1640 11.5X10°6 69 27 90 RF QQ-B-626b, Comp 21 F Mil-B-13351 F B283-56, Forging Brass
RF Mil-C-895A R B124-55, Alloy 2
1650 11.4x106 67 26 95 R QQ-B-626b, Comp 22 R Mil-C-895A R B16-60
1650 11.4x106 67 26 100 R QQ-B-626b, Comp 22 R Mil-C-895A R B16-60
1650 11.4x106 69 26 95 R QQ-B-626b, Comp 11 R Mil-C-895A
1650 11.4x106 67 26 85 R QQ-B-626b, Comp 24 R Mil-C-895A
1700 11.3x106 67 26 70 R QQ-B-626b, Comp 11 R Mil-C-895A
1900 10.2x106 104 42 80 R B140-58, Alloys B
1650 11.8X10°6 67 26 35 RF QQ-B-637, Comp 1 RF Mil-B-994C, Comp A R B21-62, Alloy A
RF +QQ-N-35. Comp 1 F B283-56, Naval Brass
R B124-55, Alloy 3
1650 11.8X10°6 67 26 35 RF QQ-B-637, Comp 1 RF Mil-B-994C, Comp A R B21-62, Alloy A
RF +QQ-N-35, Comp 1 F B283-56, Naval Brass
R B124-55, Alloy 3
1650 11.8X10°6 67 26 30 R QQ-B-637, Comp 4 RF Mil-B-994C, Comp C
R +QQ-N-35, Comp 4
1650 11.8x10°6 67 26 80 F QQ-B-637, Comp 3 F B283-56, LeadedNaval Brass
F +QQ-N-35, Comp 3
1650 11.8X10°6 67 26 50 R QQ-B-637, Comp 2 RF Mil-B-994C, Comp B R B21-62, Alloy B
R +QQ-N-35, Comp 2
1650 11.8x10°6 67 26 80 R QQ-B-637, Comp 3 R B21-62, Alloy C
F +QQ-N-35, Comp 3
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BAKIR ALASIMLARININ OZELLIKLERI

MEKANIK OZELLIiKLER

SAE. AM.S.
FORM TEMPER SIZE YIELD.PSI ULTIMATE.PSI %ELONG- | ROCKWELL B HARDNESS BRINELL
ATION SURFACE CORE HARDNESS
Jd63a. R HH 1/2, 65.000 100.000 | 12 88
CA674 R HH 11/2, 50.000 85.000 | 14 84
R HH 21/2 40.000 75.000 | 18 82
F As Forged 34.000 68.000 | 18 78
R HH 1/2, 65.000 85.000 | 15 87
R HH 11/2) 50.000 75.000 | 20 80
R HH 21/2 40.000 70.000 | 25 70
Ja63a. R HH 1/2, 65.000 85.000 | 15 87
CA673 R HH 11/2) 50.000 75.000 | 20 80
R HH 21/2 40.000 70.000 | 25 70
Jd63a. F Forget and 45.000 75.000 | 20 82
CA 673 Heat Treated
J463a. R HH 1/2, 60.000 80.000 | 10 86
CA673 R HH 11/2) 50.000 70.000 | 15 82
R HH 21/2 40.000 65.000 | 20 75
J463a. R HH 1/2, 55.000 75.000 | 18 82
CA673 R HH 11/2) 50.000 70.000 | 22 80
R HH 21/2 45.000 70.000 | 25 75
RF 4631 C R HH 1/2 50.000 85.000 | 40 20 88
R HH Y 45.000 80.000 | 42 88 80
R Hard 1/2 65.000 98.000 | 25 95 95
R Hard 1 65.000 98.000 | 25 95 95
F 35.000 85.000 | 45 85 95
J463a. F 4635B R HH 1 62.000 95.000 | 9 1000Kg.-185
CAB23 F As Forged 40.000 84.000 | 40 1000Kg.-135
J463a. RF4630E R HH 1 50.000 82.000 | 30 1000Kg.-175
CAB17 F As Forged 36.000 75.000 | 20 1000Kg.-140
Jde3a, F 4632C R HH 1 65.000 100.000 | 16 1000Kg.-208
CA617
J463A. RF 4640C R Annealed 1’ 75.000 120.000 | 15 3000Kg.-241
CAB30 F As Forged 50.000 90.000 | 18 3000Kg.-201
F__|Forged &Heat Treated 66.000 114.000 | 15 3000Kg.-223
Jag3a. R Drawn 1 58.000 88.000 | 40 1000Kg.-170
CA614
J463a. F 4635B F As Forged 45.000 80.000 | 10 1000Kg.-170
CA624 F__|Forged &Heat Treated 70.000 90.000 | 3 1000Kg:-185
J463a. R HH 1/2 50.000 80.000 | 22 76
CA675 R HH 1, 47.000 75.000 | 25 75
R Hard 72 56.000 83.000 | 20 80
R Hard 56.000 80.000 | 22 78
F As Forged 35.000 68.000 | 27 65
F 4617B E As Forged 29.000 80.000 | 35 1000Kg.-130
Jd63a, R Soft 1, 50.000 90.000 | 20 84
CA670 R HH 1, 67.000 112.000 | 13 94
R Hard 70.000 118.000 | 12
F 67.000 115.000 | 18 95 95
R 1/4H 72 44.000 82.000 | 40 88 85
R 1/4H 1, 42,000 80.000 | 43 86 82
R 1/4H 2 40.000 75.000 | 46 78 78
RF 4615C F As Forged 20.000 52.000 | 60 52
RF 4615C F As Forged 22.000 55.000 | 55 55
J463a, R HH 1, 38.000 42.000 | 25 40
CA147 R Hard 1 44.000 48.000 | 16 50
J463a. R Hard 72 50.000 55.000 | 12 52
CA187 R Hard 46.000 51.000 | 15 50
J463a. R Hard 72 50.000 55.000 | 12 52
CA187 R Hard 46.000 51.000 | 15 50
Jae3a. R HH 12 40.000 43.000 | 20 44
CA145 R HH 17, 40.000 43.000 | 22 46
R Hard A2 46.000 48.000 | 18 48
R Hard 1 46.000 48.000 | 20 50
_J463a R 5/8 65.000 71,000 80
E As Forged 30.000 65.000 | 15 60
RF J463A. | F4614D R As Ext. 1 23.000 58.000 | 42 48
CA377 F As Forged 23.000 58.000 | 42 48
RF J463A. | F4614D R As Ext. 1 23.000 58.000 | 42 48
CA377 F As Forged 23.000 58.000 | 42 48
R J463a. R 3/8H 72 40.000 55.000 | 20 75 75
CA360 R 3/8H 38.000 52.000 | 35 70 64
R J463a. |R 4610H R HH 3/8,, 50.000 65.000 | 20 75 75
CA360 R HH 3/4, 45.000 60.000 | 25 75 72
R HH 11/2) 38.000 75.000 | 38 75 65
R Hard 3/8 55.000 75.000 | 10 80 78
R J463a. R 3/8H 12 35.000 55.000 | 30 70 68
CA345
R 3/8H 1/2 35.000 55.000 | 30 70 68
R HH 12 45000 58.000 | 30 72 70
R HH 1, 45.000 54.000 | 15 58
R Soft 1 12.000 37.000 | 40 F60
RF J463a. | R4612D Hard R HH 3/8", 40.000 65.000 | 30 68 60
CA464 R46111CHafHard| R HH 3/4, 35.000 65.000 | 35 66 64
R HH 11/2, 35.000 65.000 | 35 75 70
R Hard 3/8 60.000 75.000 | 20 84 80
F As Forged 26.000 64.000 | 40 55 80
RF J463a. | R4612D Hard R HH 38", 40.000 65.000 | 30 68 60
CA464 R46111CHafHard| R HH 3/4, 35.000 65.000 | 35 66 64
R HH 11/2, 35.000 65.000 | 35 75 70
R Hard 3/8 60.000 75.000 | 20 84 80
F As Forged 26.000 64.000 | 40 55 80
R HH 17, 45.000 65.000 | 30 78 72
R Cold Head 1/2 45 35
E As Forged 24.000 62.000 | 40 55
R HH 1 40.000 62.000 | 35 70
R Hard 1 48.000 70.000 | 30 78
F As Forged 30.000 60.000 | 40 55
R HH 1 48.000 65.000 | 15 80 72
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MEKANIK TESTLER iLE iLGIiLi STANDARTLAR

ASTM STANDARTLARI

E 85590 (1995)
E 190-92 (1997)
E 290-97a

E 9-89a (1995)
E 209-65 (1993)

E 855-90
E 796-94
E 643-84 (1995)
E 646-93

E 6-98
E 448-82 (1997)
E 10-96

E 140-97

E 110-82 (1997)
E 384-89 (1997)
E 103-84 (1996)

Yay uygulamalar1 igin diiz metalik malzemelerin egme testi

Kaynaklarn siinekligini belilemek i¢in egme testi

Metalik malzemelerin siinekligini belirlemek i¢in egme testi

Metalik malzemelerin oda sicakliginda basma testi

Metalik malzemelerin yiiksek sicakliklarda konvansiyonel veya hizli 1sitma hizlarinda ve deformasyon
hizlarinda basma testleri

Yay uygulamalari i¢in diiz metalik malzemelerin egme testi

Metalik folyonun siineklik testi

Erichsen testi

Metalik sac malzemelerin gekmedeki deformasyon sertlesmesi

iissiiniin belirleme testi

Mekanik test metodlari

Metalik malzemelerin skleroskop sertlik testi

Metalik malzemelerin brinell sertlik testi

Metaller i¢in sertlik doniisiim tablolari (Brinell sertligi, vickers sertligi, rockwell sertligi, rockwell
yiizey sertligi, knoop sertligi ve skleroskop sertligi arasindaki iligki)

Tagmabilir sertlik cihazi ile metalik malzemelerin indentasyon sertlik testi

Malzemeleri mikrosertlik testi

Metalik malzemelerin hizli indentasyon sertlik testi

E 18-97a Metalik malzemelerin rockwell ve rockwell yiizey sertlik testi

E 92-82 (1997) Metalik malzemelerin vickers sertlik testi

E 23-96 Metalik malzemelerin gentikli gubuk darbe testi

E 1842-96 Metalik malzemelerin Makro Rockwell sertlik testi

E 517-96a Sac metali i¢in plastik deformasyon orani r testi

E 345-93 Metalik folyonun ¢ekme testi

E 8-98 Metalik malzemelerin ¢gekme testi

E 8M-98 Metalik malzemelerin ¢ekme testi [Metrik]

E 466-96 Metalik malzemeler igin yiik kontrollii sabit genlikli eksenel yorulma testi

E 606-92 Sabit genlikli az ¢evrimli yorulma testi

E 468-90 Metalik malzemeler igin sabit genlikli yorulma test sonuglarinin prezentasyonu
Tiirk Standartlar1

T.S.138 Metalik Malzemelerin Cekme Muayenesi

T.S.139 Metalik Malzemelerin Brinell Sertlik Muayenesi

T.S.140 Metalik Malzemelerin Rockwell Sertlik Muayenesi

T.S.205 Metalik Malzemelerin Egme ve Katlama Muayeneleri

T.S.207 Metalik Malzemelerin Vickers Sertlik Deneyi

T.S.269 Metalik Malzemelerin Vurma (Darbe) Muayeneleri

T.S.271 Metalik Sac ve Bantlarin Cokertme Muayenesi (Erichsen Muayenesi)

T.S.279 Metalik Malzemelerin Siirekli Uzama ve Kopma Siiresinin Tayini Deneyi

T.S.287 Celiklerde Eritme Kaynak Metodu ile Yapilan Alin Birlestirme Kaynaklarmin Cekme Muayenesi

Metalografi ile Tlgili Standartlar
ASTM Standartlan

E 1077-91 (1997)
E 11296

E 1382-97

E 340-95

E 381-94

E 384-89 (1997)
E 4597

E 1245-95

E 407-93

E 1268-94

E 1122-96

E 768-80(1993)
E 1180-94

Celik numunelerde dekarbiirizasyon derinliginin belirlenmesi

Ortalama tane boyutunun belirlenmesi

Yar1 otomatik ve otomatik goriintii analiz cihazi kullanarak ortalama tane boyutunun belirlenmesi
Metal ve alasimlarinin makro daglanmasi

Celik gubuk, bilet, blum ve dovme iiriinlerinin makro daglama testi

Malzemelerin mikrosertligi

Celik inkliizyon igeriginin belirlenmesi

Celik ve diger metallerin inkliizyon igeriginin otomatik goriintii analiz cihaz ile belirlenmesi
Metallerin ve alasimlarinin mikro daglanmasi

Mikroyapida bantlagma ve yonlenme derecesinin belirlenmesi

Otomatik goriintii analiz cihazi kullanarak JK inkliizyonlarmin belirlenmesi

Celiklerde otomatik inkliizyon belirlenmesi i¢in numune hazirlanmasi

Mikroyapisal inceleme igin kiikiirt baskisinin hazirlanmasi
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Al-Cu Aluminum - Copper
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Al-Fe Aluminum-Iron Al-Mg  Aluminum-Magnesium
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METRIK OLCUM SISTEMINDE ONEKLER

UZUNLUK BIRIMLERI DONUSUM TABLOSU

Katsay1 Onek Simge
10-18 atto a
10-16 femto f
10-12 fico p
109 nano n
106 micro u
1073 milli m
102 centi
10-1 deci d

10 deka da
102 hecto h
103 kilo k
106 Mega M
10° Giga G
1012 Tera T

1015 Peta P
1018 Exa E

santimetre metre kilometre in¢ (inch) ayak (foot) yard mil
(cm) (m) (km) (in) (ft) (yd)
cm 0,01 1.0x 1075 0.3937 0.0328 0.0109 6.214x 100
m 100 0.001 39.37 3.281 1.094 6214 x 104
km 100,000 1,000 39,370 3,281 1,094 0.6214
in 2,54 0.0254 2.54x 10 0.0833 0.0278 1,578 x 105
ft 30,48 0.3048 3.048 x 104 12 0.3333 1.894 x 1074
yd 91,44 0.9144 9.144 x 104 36 3 5.682x 1074
mil 160,934 1,609 1.609 63,360 5,280 1,760
ALAN OLCULERI DONUSUM TABLOSU
metrekare in¢kare ayakkare (foot kare) yardkare
2 ) 2 2 acre hektar
(m*) (in®) ft*) (yd*)
m?2 1,550 10.76 1.196 2471x1074 1.0x1074
in? 6.542 x 104 0.0069 7.716x10°4 1.594x1077 6.452x10°8
2 0.0929 144 0.1111 2.296x107 9.290x1076
yd? 0.8361 1,296 9 2.066x104 8.361x1070
akre 4,047 6,272,640 43,560 4,840 0.4047
hektar 10,000 15,500,031 107,639 11,960 2471
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HACIM OLCULERI BIRIM DONUSUM TABLOSU

metre:;kiip in‘cksiip ?f);::(l:(i;;g yardl;iip Litre g:::)];el(‘:;ll) UZlgjll)on petrol varil
(m?) (in) (ft3) (vd) O (imp.gal) (US gal) (US bbl)
m3 61,024 3531 1.308 1,000 220.0 264.2 6.290
in3 1.639x1075 5.787x104 | 2.143x1075 | 0.0164 0.0036 0.0043 | 1.031x10°4
f3 0.0283 1,728 0.0370 28.32 6.229 7.481 0.1781
yd3 0.7646 46,656 27 764.6 168.2 202.0 4.809
1 0.001 61.02 0.0353 0.0013 0.22 0.2642 0.0063
imp.gal |  0.0045 2774 0.1605 0.0059 4.546 1.201 0.0286
USgal. | 0.0038 231 0.1337 0.005 3.785 0.8237 0.0238
USbbL. | 0.159 9,702 5.615 0.2079 159 34.97 42
HIZ BiRIMLERI DONUSUM TABLOSU
metre/saniye | metre/dakika | kilometre/saat | ayak (foot)/saniye | ayak (foot)/dakika mil/saat yard/saat
(m/sn) (m/dak) (km/saat) (ft/sn) (ft/dak) (mi/saat) (yd/saat)
m/sn 60 3.6 3.281 196.9 2.237 3,937
m/dak 0.0167 0.06 0.0547 3.281 0.0373 65.62
km/saat |  0.2778 16.67 09113 54.68 0.6214 1,094
fi/sn 0.3048 18.29 1.097 60 0.6818 1,200
fi/dk 0.0051 0.3048 0.0183 0.0167 0.0114 20
mi/saat 0.4470 26.82 1.609 1.467 88 1,760
yd/saat | 2.540x1074 0.0152 9.144x104 8.333x1074 0.05 5.682x107
KUTLE BiRiMLERI DONUSUM TABLOSU
kil:f;)am g(l;l)n ?onzs) poul(lldb/)libre metrik ton uzun ton kisa ton
kg 15,432 35.27 2.205 0.001 9.842x1074 0.0011
ar 6.480x105 0.0023 1.429x1074 | 6.480x10-8 | 6.378x108 | 7.143x10-8
oz 0.0283 4375 0.0625 2.835x10 | 2.790x10- | 3.125x107°
Ib 0.4536 7,000 16 4.536x104 | 4.464x104 | 5.0x107
metrik ton 1,000 15,432,358 35,274 2,205 0.9842 1.102
uzun ton 1,016 15,680,000 35,480 2,240 1.016 1.12
kisa ton 907.2 14,000,000 32,000 2,000 0.9072 0.8929
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KUVVET (AGIRLIK) BIRIMLERI DONUSUM TABLOSU

newton kilogram pound /libre | poundal metrik ton uzun ton kisa ton
™) kuvvet (kgf) | kuvvet (Ibf) (pdl) kuvvet kuvvet kuvvet
N 0.1020 0.2248 7.233 1.020x104 | 1.004x1074 | 1.124x104
kgf 9.807 2.205 70.93 0.001 9.842x1074 0.0011
Ibf 4.448 0.4536 3217 | 4536x10% | 4.464x104 | 5.0x107
pdl 0.1383 0.0141 0.0311 1.410x107> | 1.388x107> | 1.554x10°>
metrik ton kuvvet 9,807 1,000 2,205 70,932 0.9842 1.102
uzun ton kuvvet 9,964 1,016 2,240 72,070 1.016 1.12
kisa ton kuvvet 8,896 907.2 2,000 64,348 0.9072 0.8929
BASINC BIRIMLERI DONUSUM TABLOSU
bar=100 kilogram kuvvet/ pound kuvvet/ | standart milimetre ing civa in¢ su
KN/m?2 santimetre kare in¢ kare atmosfer | civa (0 °C’de) | (32°F’da) | (4°C’de)
(kgf/cmz) (lb/inz) (psi) (atm) (mmHg) (inHg) (inAq)
bar 1.020 14.50 0.9869 750.1 29.53 401.5
kgf/cm2 0.9807 14.22 0.9678 735.6 28.96 393.7
psi 0.0689 0.0703 0.0680 51.71 2.036 27.68
atm 1.013 1.033 14.70 760 29.92 406.8
mmHg 0.0013 0.0014 0.0193 0.0013 0.0394 0.5352
inHg 0.0339 0.0345 0.4912 0.0334 25.40 13.60
inAq 0.0025 0.0025 0.0361 0.0025 1.868 0.0736
YOGUNLUK BIRIMLERI DONUSUM TABLOSU
kilogram/ . . . pound/galon Pound/ metrik ton/
. gram/feetkiip | pound/in¢kiip | pound/feetkiip . .
metrekiip 3 . 3 3 imperyal galon (US) metrekiip
3 (gr/ft>) (Ib/in”) (Ib/ft2) 3
(kg/m>) (Ib/gal) (Ib/gal) (ton/m°)
kg/m3 437 3.613x107 0.0624 0.01 0.0083 0.001
ar/ft3 0.0023 8267x10°8 | 1.429x104 | 2.293x10°5 % 910x10" | 2.288x1070
Ib/in3 27.680 12,096,000 1,728 277.4 231 27.68
Ib/ft3 16.02 7,000 5.787x107 0.1605 0.1337 0.0160
Ib/gal (imp) | 99.78 43,602 0.0036 6.229 0.8327 0.0998
Ib/gal (US) | 119.8 52,364 0.0043 7.481 1.201 0.1198
mt/m3 1,000 436,996 0.0361 62.43 10.02 8.345
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ENERJI (iS) BIRIMLERI DONUSUM TABLOSU

Joule kilowatt saat kilokalori Beygir giicii Ingiliz 1s11 birimi
(J)=Nm (KWh) (keal) (hp-h) (metrik) (BTU)
J 2.778x1077 2.388x107 3.77x1077 9.478x1074
kWh 3,600,000 859.8 1.360 3,412
Kecal 4,187 0.0012 0.0016 3.968
hp-h (metrik) 2,647,796 0.7355 632.4
Btu 1,055 2.931x107 0.2520 3.985x10°4 2,510
AKIS BIRIMLERI DONUSUM TABLOSU
metrekiip/ metrekiip/ metrekiip/ ayak (foot)kiip/ | ayak (foot )kiip/ | ayak (foot)kiip/
dakika saat giin dakika saat giin
(em/min) | (em/h)x103 | (em/d)x103 (cf/min) (cf/h)x103 (cf/d)x103
cm/min 0.06 1.44 35.31 2.119 50.85
em/hx103 16.67 24 588.6 35.31 847.6
em/dx103 0.6944 0.0417 24.52 1.471 35.31
cf/min 0.0283 0.0017 0.048 0.06 1.44
cf/hx103 0.4719 0.0283 0.6796 16.67 24
cf/dx103 0.0197 0.0012 0.0283 0.6944 0.0417
GUC BIRIMLERI DONUSUM TABLOSU
Kilowatt kilokalori/saniye tonkalori/giin beygirgiicii Ingiliz 1s11 birimi/saat

(kW)=kJ/s (kcal/s) (toncal/giin) (metrik) (hp) (Btu/h)
kW 0.2388 20.64 1.360 3,412
kcal/s 4.187 86.40 5.692 14,286
toncal/giin 0.0485 0.0116 0.0659 165.3
hp (metrik) 0.7355 0.1757 15.18 2,510
Btuh 2.931x1074 7.0x107 0.006 3.985x107
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SICAKLIK BIiRIMLERI DONUSUM TABLOSU

°C -50 |40 |-30 |[-20 |-10 0.0 |10 20 30 40 50 60 70 80 90 100
°F -58 |40 |22 | -4 14 32 50 68 86 104 | 122 | 140 | 158 | 176 | 194 | 212
-den -a baginti

°C °F [(9/5)x°C] + 32

°F °C (°F-32)x5/9

°C K °C+273.15

K °C °C-273.15

TERMOKOUPL MALZEMELERIN TERMOELEKTRIK

DUYARLILIKLARI
Metal Duyarhhk Metal Duyarhhk
(vec) (vecl)
Bizmut -72 Glimiis 6.5
Konstantan (%60 Cu+%40 Ni) -35 Bakir 6.5
Nikel -15 Altin 6.5
Potasyum -9 Tungsten 7.5
Sodyum -2 Kadmiyum 7.5
Platinyum 0 Demir 18.5
Civa 0.6 Nichrome 25
Karbon 3 Antimuan 47
Aliminyum 35 Germanyum 300
Kursun 4 Silisyum 449
Tantal 4.5 Tellir 500
Rodyum 6 Selenyum 900

ORGANIK MADDELERIN SU iCINDE COZUNURLUKLERI

(kuru maddenin 1000 gr su icinde ¢oziiniirliigii)

Malzeme Kimyasal formiil 0°C (32°F) 20°C (68 °F) 100°C (212°F)
Sodyum hidroksit (kostik soda) | NaOH 420 1448 3388

Sodyum nitrat NaNO3 733 1148 1755

Sodyum siilfat NayS0O4.10H,O 49 466 422

Cinko kloriir ZnCly 2044 4702 6147

Cinko nitrat Zn(NO3),.6H,O 947

Cinko siilfat ZnS04.7H,0 419 768 807
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INORGANIK MADDELERIN SU ICINDE COZUNURLUKLERI

(kuru maddenin 1000 gr su icinde ¢oziiniirliigii)

Malzeme Kimyasal formiil 0°C (32°F) 50°C (122°F) 100°C (212°F)
Aliminyum siilfat Aly(SOy)3 313 521 891
Aliiminyum potasyum siilfat AlyK»(SO4)4.24H,0 30 170 1540
Amonyum bikarbonat NH4HCO3 119

Amonyum kloriir NH4Cl 297 504 760
Amonyum nitrat NH4NO3 1183 3440 8710
Amonyum siilfat (NH4)»SO4 706 847 1033
Baryum kloriir BaCly.2H,0 317 436 587
Baryum nitrat Ba(NO3), 50 172 345
Kalsiyum karbonat (kalsit) CaCO3 0.018 0.88
Kalsiyum kloriir CaCly 594 1576
Kalsiyum hidroksit Ca(OH)y 1.77 0.67
Kalsiyum nitrat Ca(NO3),.4H,0 931 3561 3626
Kalsiyum siilfat (gips) CaS04.2H,0 1.76 2.06 1.69
Bakir siilfat CuS04.5H,0 140 334 753
Demir kloriir FeCly.4H,0 644 820 1060
Demir hidroksit Fe(OH)y 0.0067

Demir siilfat FeSO4.7H,0 156 482

Demir kloriir FeCly 730 3160 5369
Kursun kloriir PbCly 6.73 16.7 33.3
Kursun nitrat Pb(NO3), 403 1255
Kursun siilfat PbSOy4 0.042

Magnezyum karbonat MgCO;3 0.13

Magnezyum kloriir MgCl,.6H,0 524

Magnezyum hidroksit Mg(OH), 0.009

Magnezyum nitrat Mg(NO3),.6H,O 665 903

Magnezyum siilfat MgS0O,4.7H,0 269 500 710
Potasyum karbonat (potas) K,CO3 893 1216 1562
Potasyum kloriir KCl 284 435 566
Potasyum hidroksit (kostik potas) | KOH 971 1414 1773
Potasyum nitrat KNO;3 131 851 2477
Potasyum siilfat K»SOy4 74 165 241
Sodyum bikarbonat NaHCO3 69 145

Sodyum karbonat (soda kiilii) NaCO3.10H,O 204 475 452
Sodyum kloriir (tuz) NaCl 357 366 392
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BAZI GAZLARIN SU ICINDEKiI COZUNURLUKLERI

(atmosferik basing altinda, hacimsel olarak)

Gaz 0°C (32°F) 20°C (68°F) 100°C (212°F)
Hava 0.032 0.020 0.012
Asetilen 1.89 1.12

Amonyak 1250 700

Karbon dioksit 1.87 0.96 0.26
Karbon monoksit 0.039 0.025

Klor 5.0 2.5

Hidrojen 0.023 0.020

Hidrojen siilfiir 5.0 2.8 0.018
Hidroklorik asit 560 480 0.87
Azot 0.026 0.017

Oksijen 0.053 0.034 0.0105
Siilfiirik asit 87 43 0.0185

Diinya atmosferi % 78 azot (N5), % 21 oksijen (O,) ve % 0,9 argon gazlarindan olugmaktadir. Bu gazlardan higbirisi sera
gazi niteliginde degildir. Tek atomlu ya da ayn1 2 atoma molekiillerden olusan gazlar sera gazi sinifina girmez. Yani sera
gazlari ¢ok atomlu molekiillerden olusur:

. Su buhart (H,0),

. Karbon dioksit (CO5),
. Metan (CHy),

. Azot oksit (N7O),

. Ozon (03),

. Kloroflorokarbonlar.

Insan kaynakl sera gaz1 etkisinin birincil bileseni karbondioksit gazidir. Karbondioksit saliniminin ana nedenleri fosil yakat
kullanimi (% 80) ve orman alanlarinin tahribidir (% 20).

Kiiresel 1sinma potansiyeli, sabit bir zaman aralig1 iginde (genellikle 100 yil alinir), ne kadar sera gazi salinimi yapildigimim
bir 6l¢iistidiir ve karbondioksit esdegeri olarak hesaplanir (CO,=1)

SALINIMLARIN CO, ESDEGERiI OLARAK NET KURESEL
ISINMA POTANSIYELI (Avrupa Parlamentosu, 17 Mayis 2006)

Gaz Kimyasal formiil Atmosferde kalma siiresi (y1l) Kiiresel 1sinma potansiyeli
Karbondioksit COy degisken 1

Metan CHy 12.3 21

Azot oksit N,O 120 310

HFC-23 CHF3 264 12 000

HFC-32 CHyFy 5.6 550
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HFC-41 CH3F 3.7 97
HFC-43-10mee C4HyF 1 17.1 1 500
HFC-125 CyHFgq 32.6 3400
HFC 134 CoHyFy 10.6 1100
HFC 134a CH,FCCy 14.6 1300
HFC-152a CoHyFy 1.5 120
HFC-143 CoH3F3 3.8 330
HFC-143a CyHj3F3 483 4300
HFC*227ea C3HF, 36.5 3500
HFC-236fa C3HjFg 209 6300
HFC-245ca C3H3Fg 6.6 640
Kloroform CHCl3 0.51 4
Metilen kloriir CHCl, 0.46 9
Siilfiir hekza floriir SF¢ 3200 23 900
Perflorometan CFy 50 000 5700
Perfloroetan CyFg 10 000 11 900
Peflorosiklobiitan C-CyFgq 3200 10 000
Perfloropentan CsF1o 4100 8900
Perflorohekzan CoF4 3200 9 000
Karbon tetrakloriir CCly 42 1400
Metil kloroform CH;3CCly 5.40.6 110
CFC grubu

CFC-11 CFCly 50 £5 4000
CFC-12 CF,Cl; 102 85 000
CFC-13 CCIF3 640 11 700
CFC-113 CyF3Cl3 85 5000
CFC-14 CyF4Cly 300 9300
CFC-115 CyF5Cl 1700 9300
HCFC grubu

HCFC-22 CFpHCI1 13.3 1700
HCFC-123 CyF3HCIy 1.4 93
HCFC-124 CyF4HCI 5.9 480
HCFC-141b CoFH3Cly 9.4 630
HCFC-142b CyFoH3Cl 19.5 2 000
HCFC-225ca C3F5HCIy 2.5 170
HCFC-225cb C3F5Cly 6.6 530
Bromakarbonlar

H-1301 CF3Br 65 5 600
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