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AMERIKAN VE iNGiLiZ OLCU SISTEMLERI iLE METRIK SISTEMIN
BiRBIRINE DONUSUM CETVELI

UZUNLUK OLCULERI
UZUNLUK i inch foot ayak Yard Yarda State mile Naut mile
OLGULERI parmak (*) (ft) (Yrd) Kara mili  Deniz mili
1 mm 1 0,1 0,01 0001 | 1,0x10% | 003937 | 000328 | 1,094x10°3 - -
1cm 10 1 0,1 0,01 1,0x105 | 03937 | 003281 | 1,094.102 | 6,214 10 | 5396 106
1dm 100 10 1 0.1 - 3,937 03281 | 01004 - -
1m 1000 100 10 1 0,001 39,37 3,281 1,094 | 6,214 10 | 5396 1074
1km 108 105 10° 1000 1 39370 3 281 1094 06214 | 05396
! g‘ac:r’n;fs 25,40 2,54 0,254 00254 | 2,835 10 1 00833 | 00278 |157810% | 1,371 10°%
1 foot (ft) 4 4 4
ayak 304,80 30,48 3,048 03048 | 3,048/10 12 1 03333 | 1,894 10 | 1,645 10
1Yard (Yd)| 9144 91,44 9,144 09144 | 635107 36 3 1 5682 10 | 4,934 10
1 State mil
m - 160 900 - 1609 1,609 63 360 5280 1760 1 0,8684
kara mili
1 naut mi - 185 200 - 1803 1803 | 72960 | 6080 | 2027 1,152 1
deniz mili

ALAN (YUZEY) OLCULERI

ALAN - .
i sainch sa foot sa Yard sa mile Acre
(L7 inc kare  ayak kare Yarda kare  mil kare kare
OLCULERI
1cm? 1 0,0001 107 108 10710 0,155 1,076 103 | 1,196 10 | 3,861 107" | 2,47 10°®
1m? 10.000 1 0,01 0,0001 107 1555 10,76 1,196 3,86 107 | 24710
1a (Ar) 108 100 1 0,01 0,0001 155 10° 1076 119,6 3,861 10°° 0,0247
1 ha (Hektar) 108 104 100 1 1072 155 10° 107 600 11960 0,0039 2,47
1 km?
(kilometre 1010 106 10 000 100 1 155.107 1076 10* | 1196 10° 0,3861 2471
kare)
1sqinch kare] 6,452 - - - 6,452 10710 1 6,944 10 | 7,716 10 - -
1 sq foot kare 929 0,093 9,2910°8 144 1 0,111 3,587 1078 -
154 8361 0,8361 - - 8,361 1077 1296 9 1 3,288 107 -
(Yarda kare)
.1 54 - - 25900 259 2,59 - 278107 | 3,098 106 1 640
mile kare
1 acre - 4050 40,5 0,405 405107 - 43 640 4 850 0,0016 1
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HACIM OLCULERI

dm? m il iy Gl ot cubicyard wusfloz impfloz usgallon impgallon 1mp pint
(mre) ina yda y p g p g P pi

1 mmé 1 0,01 - - | 000008t | - - - - - - -

tem® | 1000 1 0,001 10% | 0061 5 = 00338 | 00353 = = =

1dm? 108 1000 1 0001 | 6102 | 0035 [130810%| 3381 33 | o242 | 022 176

1m? 10° 108 1000 1 61020 35 1308 | 33810 | 35300 | 2642 220 1750

! (Cl:g'ﬁu';)m 16300 | 1639 | o0te4 | - 1 |sm10¢| - | o554 | 05768 | 00043 | 00036 | 0288
Jelbgies) 28320 | 2832 | 00285 | 1728 1 00370 | 9575 | 9966 | 7481 | 6232 | 4983
(ayak kiip)
1 cubioyard) - 7646 | 07646 | 46656 27 1 25853 | 26909 | 202 1682 | 1345
(Yarda kiip)
Tusfioz | 20570 | 2957 | 00296 = 1805 | 000104 | - 1 1041 | 00078 | 00065 | 0520
1Brtfloz | 28410 | 2841 | 00284 - 1,734 - - 09607 1 - - 005
fusgalon| - 3785 | 3785 | 00037 | 231 | 01337 = 128 | 13320 1 08327 | 6662
1 'm‘i)nga”“ - 4546 | 4546 | 00046 | 2774 | 0603 | - 1537 | 160 | 1201 1 8
tmppint | - 5682 | 05682 = 368 | 002 = 19,21 20 01501 | 0,125 1
AGIRLIK OLCULERI
AGIRLIK :

OLCULERI t(m) metrik ton (long) us
1gr 1 10 10 10 3527x102 2 205x10°3 0,984x10
1kg 1000 1 102 1073 35,27 2205 0,984x10
1k 108 100 1 0,100 3527 2205 9,840x10°2

1 It (metrik) 108 1000 10 1 3 527x10* 2205 0,984
10z 28,35 2835x10°2 2 835x107 2 835x10° 1 6,250x102 2,790x10°
11b 4536 0,453 0,453x102 0,453x10~ 16 1 4.464,10%

1 tbityiik us 1,016x10° 1016 10,16 1,016 3 584x10 2240 1
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CEVRIM TABLOSU: GUC BiRIMLERI

KW BG (PS) HP kgms-! keals™! ftibs"
! k"°"";:n: 1000 1 136 134 102 2,39x10-" 9,48x10"" 7378
Jlsae e 7,36x10" 1 9,86x10"" 75 1,76x10°" 6,97x10°" 5425
(metrik)
1 beygir giicti (HP)| ~ 7,46x10~ 1,014 1 76,04 1,78x10-" 7,07x107 550
1 klogram metre /) g 4,43 133¢10°2 1,31x10°2 1 2,34x10°3 9,3x10°8 7,233
saniye
1 kdloitalori/ 4,19 5,69 5,61 427 1 3,97 3,088
saniye
1ING. 15t birmi / 1,06 143 141 108 252 10! 1 778
saniye
1 foot pound / 1,36x10°3 1,84x20°3 1,82x10°3 1,38x10” 3,24x10° 1,20x10°3 1
saniye
CEVRIM TABLOSU: GUC BiRIMLERI
W KW ft Ib dak~" gems keal dak™! HP Btu sa™!
watt 1 10 44,05 5,688x10°2 10200 14333102 | 1,341x10°3 3413
Kilowatt 1000 1 44250 14,33 1,341 3413
f°°;§$:d Pl 2260002 | 2260x10° 1 1,285x10°3 2305 3230x10% | 3030x10% | 7,712x102
NG S i1 1758 1,758¢102 778 17030102 | 2520007 | 2356x10°2 60
gram :::it;,’:etre/ 9,807x10°5 4340010 | 5578x10° 1 1,40x109 3,347x10°4
Kiokalori/ dakika| 69,77 6,977x10°2 3087 7,117x10°5 1 9,356x10°2 2381
beygir giic 7457 7.457x10°2 33000 10,69 1 2545
'NG'/ ':a';'”m' 2,930x10° | 2,930x10° 12,96 1,667x10°2 2989 42110 3,929x107 1
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KUVVET BIiRIMLERI
kg dyn-din jlem New kgm/sn
Kg 1 9,81 10° 0,0981 9,81
dyn-din 10,2 107 1 1077 107
jlem 10,2 107 1 102
New kgm/sn 0,102 10° 0,01 1
iS BIRIMLERI
ws =il kwh psh mkp(mkg) kcal = WE
ws = jul 1 0,278.1078 0,378.10°¢ 0,102 0,239.107°
kwh 3,60.10° 1 1,36 0,367.10 860
psh 2,65.108 0,736 1 0,270.10 632
mkp (mkg) 9,81 2,72.108 3,70.10° 1 2,345.103
kCal = We 3,70.10°° 1
GUC BIRIMLERI
watt = j/s kw ps mkp/s kCalh : WE
Watt = j/s 1 1073 0,00136 0,102 0,860
kw 1000 1 1,36 102 860
ps 735 0,736 1 75 635
mkp/s 9,81 0,00981 0,0133 1 8,45
kCal/h X WE/h 1,16 1,16.10° 1,58.107 0,118 1
ELEKTROTEKNIK iS
iS = GUC x ZAMAN
U2
A=th=UxIxt=I2xth=Ft[WS]
iS BIRIMLERININ KARSILIKLARI
Ws = jul kWh Psh kCal = WE nkgm
WS =JuL 1 0,278.107¢ 0,378.107¢ 2,39.10 0,102
kWh 3,6.100 1 1,36 859 3,67.10°
Psh 2,64.10° 0,736 1 635 2,710
kCal = We 4190 1,16.107° 1,58.107° 1 427
kpm (kgm) 9,8 2,72.10° 3,7.10°8 2,34.107 1
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Tablo 1: Uzunluk

KARSILASTIRMA TABLOLARI

milimetre santimetre metre kilometre ing adim yard mil
milimetre 1 0.1 0.001 - 0.03937 - - -
santimetre 10 1 0.01 - 0.393701 0.032808 - -
metre 1000 100 1 0.001 39.3701 3.28084 1.09361 -
kilometre - - 1000 1 - 3280.84 1093.61 0.621371
ing 25.4 2.54 - - 1 0.083333 0.027778 -
adim 304.8 30.48 0.3048 - 12 1 0.33333 -
yard 914.4 91.44 0.9144 0.000914 36 3 1 0.000568
mil - - 1609.344 1609344 - 5280 1760 1
Tablo 2: Alan
cm? m? km? in ff? yd? doniim mil?
cm? 1 0.0001 - 0.155 0.001076 0.0001196 - -
m? 10000 1 0.000001 1550 10.7639 1.19599 0.0002471 -
km? - 1000000 1 - - - 247105 0.386102
ing? 6.4516 0.000645 - 1 0.006944 0.000772 - -
ft2 929.03 0.092903 - 144 1 0. 11111 0.000023 -
yd? 8361.27 0.836127 - 1296 9 1 0.0002066 -
doniim - 4046.86 0.004047 - 43560 4840 1 0.001562
mil? - - 2.589987 - - - 640 1
Tablo 3: Kitle
kg ton Ib UK cwt UK ton US cwt US ton
kg 1 0.001 2.20462 0.019684 0.000984 0.022046 0.001102
ton 1000 1 2204.62 19.6841 0.984207 22.0462 110231
Ib 0.453592 0.000454 1 0.008929 0.000446 0.01 0.0005
UK cwt 50.8023 0.050802 112 1 0.05 112 0.056
UK ton 1016.05 1.01605 2240 20 1 224 112
US cwt 45.3592 0.045359 100 0.892857 0.044643 1 0.05
US ton 907185 0.907185 2000 17.8517 0.892857 20 1
Tablo 4: Hacim
cm? m? litre (dm®) in? ftt yo UK pint UK gall US pint US gall
cm3 1 - 0.001 0.061024 0.0000353 - 0.001760 0.00022 0.002113 0.000264
m? - 1 1000 61023.7 35.3147 1.30795 1759.75 219.969 2113.38 264.172
litre (dm® 1000 0.001 1 61.0237 0.035315 0.001308 1.75975 0.219969 2.11338 0.264172
in® 16.3871 - 0.016387 1 0.0005787 | 0.0000214 0.028837 0.003605 0.034632 0.004329
ftd 28316.8 0.028317 28.3168 1728 1 0.037037 49.8307 6.22883 59.8442 748052
yo 764555 0.764555 764.555 46656 27 1 1345.429 168.1784 1615.793 201.974
UK pint 568.261 0.0005683 0.568261 34.6774 0.020068 0.000743 1 0.125 1.20095 0.150119
UK gall 4546.09 0.0045461 4.54609 27742 0.160544 0.005946 8 1 9.6076 1.20095
US pint 473.176 0.0004732 0.473176 28.875 0.01671 0.000619 0.832674 0.104084 1 0.125
US gall 3785.41 0.0037854 3.785411 231 0.133681 0.004951 6.661392 0.832674 8 1
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Tablo 5: Basin¢

atm mm Hg m bar bar pascal inH,0 inHg psi
atm 1 760 1013.25 1.0132 101325 406.781 29.9213 14.6959
mm Hg 0.0013158 1 1.33322 0.001333 133.322 0.53524 0.03937 0.019337
m bar 0.0009869 0.750062 1 0.001 100 0.401463 0.02953 0.014504
bar 0.9869 750.062 1000 1 100000 401.463 29.53 14.504
pascal 0.0000099 0.007501 0.01 0.00001 1 0.004015 0.0002953 0.000145
inH,0 0.0024583 1.86832 2.49089 0.002491 249.089 1 0.073556 0036127
inHg 0.033421 25.4 33.8639 0.0338639 3386.39 13.5951 1 0.491154
psi 0.068046 51.7149 68.9476 0.068948 6894.76 276799 2.03602 1
Pascal = 1 N/m?
Tablo 6: Hacimsel Debi
Us(dm®/s) Lh m¥/s m¥h cfm t%h UKgallm | UKgallh | USgallm | USgallh
L/s(dm¥s) 1 3600 0.001 3.6 2.118882 127133 13.19814 791.8884 15.85032 951.019
Lh 0.000278 1 - 0.001 0.000588 0.035315 0.003666 0.219969 0.004403 0.264172
m3s 1000 3600000 1 3600 2118.88 127133 13198.1 791889 15850.3 951019
mh 0.277778 1000 0.000278 1 0.588578 35.3147 3.66615 219.969 4.402863 264.1718
cfm 0.471947 1699.017 0.000472 1699017 1 60 6.228833 373.73 7480517 448.831
ft¥h 0.007866 28.3168 - 0.028317 0.016667 1 0.103814 6.228833 0.124675 7480517
UK gall/m 0.075768 272.766 0.0000758 0.272766 0.160544 9.63262 1 60 0.120095 72.057
UKgallh | 0001263 | 454609 - 0.004546 | 0002676 | 0.160544 | 0.016667 1 0020016 | 120095
US gall/m 0.06309 227125 0.0000631 0.227125 0.133681 8.020832 0.832674 49.96045 1 60
US galllh 0.001052 3.785411 - 0.003785 0.002228 0.133681 0.013878 0.832674 0.016667 1
Tablo 7: Glg
Btu/h w Kcal/h KW
Btu/h 1 0.293071 0.251996 0.000293
w 3.41214 1 0.859845 0.001
Kcallh 3.96832 1.163 1 0.001163
KW 3412.14 1000 859.845 1
Tablo 8: Enerji
Btu Therm J KJ Cal
Btu 1 0.00001 1055.06 1.055 251.996
Therm 100000 1 - 105 500 25199 600
J 0.00094 - 1 0.001 0.2388
kJ 0.9478 0.000009478 1000 1 238.85
Cal 0.0039683 0.0039683x10°° 4.1868 - 1
Tablo 9: Ozgiil Is
Btu/lb °F Jikg °C
Btu/lb °F 1 4186.8
Jikg °C 0.00023 1
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Tablo 10: Isi Akisi

Btu/ft?h W/m2 Kcal/m?h
Btu/fth 1 3.154 2.712
W/m? 0.3169 1 0.859
Kcal/m2h 0.368 1.163 1
Tablo 11: Isi Transfer Katsayisi
Btu/ft?h °F W/m2°C Kcal/m?h °C
Btu/ft?h °F 1 5.67826 4.88243
W/m?°C 0.176110 1 0.859845
Kcal/m?h °C 0.204816 1.163 1
Tablo 12: Entalpi
Btu/lb kd/kg
Btu/lb 1 2.326
kJ/kg 0.4299 1
Tablo 13: Lineer Hiz
ft/dak ft/s m/s
ft/dak 1 0.016666 0.00508
ft/s 60 1 0.3048
m/s 196.850 3.28084 1

GUNCEL
TESISAT MALZEME FiYATLARI
(www.kar-el.com.tr)de

Not: Her fiyat sayfasinin altinda iskontomuzu gérebilirsiniz. iskon-
tomuzu gorebilmek icin en alt satirin altini segerek tarayiniz.

Adres : Aski Arkasi Hamit Kaplan Sokak No: 1/A Ulus - ANKARA
Tel :(0312) 311 24 44 (pbx) Fax :(0312) 311 74 31
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CEVRIiM TABLOSU: HIZ BiRIMLERI

in / dak ft/s ft / dak mi/sa cm/s m/s m/ dak km/sa
inch / dakika 1 1389x10° | 8333102 - 4233102 | 4233x10% | 2,540x10°2 -
foot /* saniye 720 1 60 6,818x10°" 30,48 3,048x10°" 1829 1097
foot / dakika 12 1,667x10°2 1 1136x102 | 5080x10" | 5080x10° | 3048x107 | 1,820x10°2
mile / saat = 1467 88 1 = 4,470x10” 26,82 1,609
santimetre / 23,62 3.281x10°2 1,968 - 1 1,0x10°2 6,0x10°" -
saniye
metre /saniye | 2362 3,081 1968 2037 100 1 60 36
metre / dakika 39,37 5,468x10°2 3,081 3,728x10°2 1,667 1,667x102 1 6,0x10°2
kilometre / saat = 9,113x10" 54,68 6,214x10" = 2,778x10" 16,67 1

CEVRIM TABLOSU: ISI AKISI

int. kcal’h int. keal/s
W 1 8,598x10~" 2,388x107 3,412 9,478x107
int kcal/h 1,163 1 2,778x107 3,968 1,102x107
int keal/s 4187 3600 1 14 290 3,968
Buth 2,931x10" 2,520x10"" 7,0x107 1 2,778x107
But/s 1055 907,2 2,520x10™"1 3600 1

CEVRIM TABLOSU: ISI MIKTARI

int. keal - 2 - n il . i -
(Biritish thermal unit) (centigrade heat unit) (Thermie)
J 1 2,388x10™ 9,478x10™* 5,263x10™ 2,389x1077
int. kcal 4187 1 3,968 2,204 9,997x10~
Btu 1055 2,520x10 1 5,553x10~"1 2,521x10™
CHU 1900 4,536x107" 18 1 4,537x107
th 4,186x10° 1002 3967 2204 1
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BASING OLCULERI

BASING OLCULERI

torricelli torr

1 standart atmosfer (atm)
(062 C de 760 mm CIVA 1 1,0332 147 760 1,0133
1 metrik atmoser (a) 0,9678 1 14,2 735,56 0,9807
kg/em
1 libre/ing? (psi) 0,068 0,07 1 - -
B O (i 1,32x10° 1,36x10° - 1 1,33x10°
civa)
1 bar 0,9869 1,0197 - 750,06 1
COK KULLANILAN GUC BiRIMLERI
watt kw PS kCalls = WE/s kpm/s
watt 1 1078 1,36.103 2,4.10° 0,102
KW 10° 1 1,36 0,239 102
PS 736 0,736 1 0,17564 75
kCalls = WE/s 4187 4,187 5,693 1 724
kmpls 9,8061 9,81.10° 1,33.102 2,34.10° 1
CEVRIM TABLOSU: ENERJI, i$ VE ISI BIRIMLERI
kgm ftIb kW s
J kgf m flof W hr BG hr BG hr It atm k cal Btu
Joule 1 1,019 72x1071 | 7,37562x107" | 2,778x107 | 3,777x107 | 3,725x107 | 9,869x10° | 2,388x10+ | 9,478x10
kilogram metre
kilogram - | 9,806 65 1 7,233 2,724x10* | 3,7037x10°° | 3,653x102 | 9,678x102 | 2,342x10% | 9,205x10
kuvvet
foot pound
foot pound- 1,356 1,383x10™1 1 3,766x107 | 5,1206x107 | 5,0505x107 | 1,338x102 | 3,238x10+ | 1,285x10
kuvvet
kiowatt, saat | 3,600x10° | 3,671x10° | 2,655x10° 1 1,3596 1,341 35528 859,9 3412
beygirgtici,
saat 2,648x10° | 273700 | 1,9520x10° | 6,355x10"" 1 9.863x10" | 26131 632,4 2510
(metrik)
beyg;g"c” 26845x10° | 273750 | 198105 | 7.457x107 | 1,0139 1 26493 641,2 2544
lire atmosfer | 101,33 10,333 7474 2,815x10° | 3,827x10% | 8,775x10° 1 2,420x102 | 9,604x102
kilokalori 4187 426,9 3,087 1,163c10° | 1,561x10° | 1,560x10° 41,32 1 3,968
b'”"smerma' 1085 1076 7782 | 1931x10% | 3985x10 | 3,930x10% | 1041 | 2,520x10” 1
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Enerii, is ve Isi birimleri J Kwh! Kgfxm KCal Erg Psh Hph Btu Fxlbf | atm
1 J(jul)=Nxm=Wxs 1 2,778¢107 0,101972 2,388x10 107 3,777x107 3,725¢10 9,478x10™ 0,737561 0,009869
1 KWh
(Kilowatsaat) 36x108 1 3,671x10° 859.845 3,6x10% 1,35962 1,34102 3412,14 2,65522x10° 35528
1 Kgfxm
(Kilogram kuvvetxmt) 9.80665 2,724x10°% 1 0.002342 9,80665x107 | 3,70370x10°% | 3,653x10°8 0,009297 7233 0,09678
1 Keal (Kilo kalori) 4186,8 0,001163 426,939 1 4187x107 0,001581 0,001560 3,96832 3088,02 4132
1Erg 107 2778107 | 1,0197x10°® | 2,388x10°" 1 37710 | 3725x10* | 947810 7376x10°8 9,869x10°
1Psh
(Metrikbeygirglict saat) 2,648x10° 0,735499 270,000 632,41 2.648x10° 1 0,986320 2509,62 1,95291x10° 26131
1 Hph (Beygirgiicisaat) 2,6845x10° 0,7457 2,7375x10° 641,186 2.6845x10° 1,0139 1 254443 1,98x108 26439
Btu (Ing, Is! birimi 1055,06 2,931x10* 107586 0,251996 1055x107 3,985x10° 3,930x10°* 1 778,168 10,41
Ftxlbf (Foot libre kuvvet) 1,35582 3,76617x107 | 0,138255 | 3,23832x10* | 1.35582x107 | 5,12056x107 [ 5,05051x1077 |  0,001285 1 0,01338
Ixatm (Litre atmosfer) 10133 2,815x10° 10,333 0,02420 101,33x107 3827107 3,775¢10° 0,09604 474 1

* (IT Kalori) Ica 1IT = 4,1868 J [Milletleraras! kalori) + (Thermochem) 1 Cal = 4,1840 J [ls! kimyast kalorisi]
Gl kofxm/s Kw Kealls ergls PS Hp Fixlb/s Fixlb/min Btuls Btu/min

1 kgfxm/s
Kilogram kuvvet mt/sn 1 0,009807 0,002342 9,807x107 0,013333 0,0131509 723301 433,98 0,009295 05577
1 Kw (Kilowat) 101,972 1 0,238846 107 1,35962 1,34102 737562 4,426x10* 092781 56,89
1 KCalls (Kilokalori/sn) 4269 4,1868 1 4187x107 5,692 5614 3088,05 185280 3,96832 238,08
1 Ergfs (Erg/sn) 1,020x10°8 10710 2,388x10°" 1 1,360x1070 | 1,341x107 7376x10°% 4426x10° | 9481x10°" 5,680x10°°
1 PS (Metrikbeygirglict) 75 0,735499 0,175671 7.355x10° 1 0,986320 542.476 3,255%10¢ 0,69712 4183
1 HP (Beygirgtict) 76,0402 0,7457 0,1781 7457x10° 1,01387 1 550 3,3x10* 0,70679 4
1 Fixlb/s
(Font libre kuvvet/sn) 0,138255 0,001356 3,238x10°* 1,356x107 0,001843 0,001818 1 60 0,001285 007712
1 Fixlb/min
(Font libre kuvvet/dakika) 2,305x107% 2,260x10° 5,396x10° 2,250x10° 3,072x10° 3,030x10° 0,01667 1 2,141x10° 1,285x10°%
Btu/s (Ingx st birimilsn) 107586 1,05505 0,251993 1055x107 1,4345 14149 718,17 4,670x10¢ 1 60
Btu/min (ing 1s1 birimildakika) 1,793 0,01758 4.2x10° 1,758x10° 0,02390 0,02357 12,97 7780 0,01667 1

1 Poncelet = 100 kgf.m/s

— - ot ol . o Paskal BIRIMLERIN AS VE US KATLARINA GORE
Atmosfer kgflcm? Ioffin2 mm Hg Nim? ALDIKLARI ONTAKILAR
1 atm (Normal Atmosfer 10 un katlan On taki On taki isareti
0°C'de 760 mm civanin agirhgi 1 1,03323 14,6559 760 1,013250 101325 10 Ba £
1 at (Metrik Atmosfer) 0,967841 1 14,2233 735,559 0,980665 98066,5 0 et 0
eta
1Psi 0,0680460 0,0703070 1 51,7149 0,0689476 6895
12
1Torr 1,31579x10°° | 1,35951x10% | 0,0193368 1 1,33322x1078 133,32 10 Tera T
1 Bar=10° Dyn/om? 0,986923 101972 145038 | 750062 1 105 0 Giga G
108 Mega M
(GG Bifm. N Dyn Kl It Poundal 10° Kio k
Analizi
2
1 Newton (N) =kg mis? , 10 Heldo h
WKS Sistem 1 10 0,101972 0,224809 7233 10 Deka da
1 DIN (Dyn) = grem/sn? . " . . 10! Desi d
Metrik Mutlak Sistem CGS 10 1 1,01972x10 2,24809x10 723310 2 i .
1 Kilogram kuvvet (kgf) = kg x 9,80665 m/sn? 00 Wi n
. ' D 9,80665 980665 1 2,20462 7093
Metrik (Teknik) Yergekimi Sistemi ’
) 108 Mikro §
1 Libre kuvvet (Ibf) = 1bx32,174 It/sn?
q 9
ing Teknik yergekimi sistemi 44480 | 444805 04536 1 217 10 Nano 0
1 Poundel = 102 Piko b
. sn 0,1383 13825 0,0141 0,03108 1 s
ing Mutlak dinamik sistemi 10 Femto f
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Ozgiil st JmC KWh/m?C kcalim® C BTUIn*F BTUMCF . keallkgf C
Ozgill Isi JkgC kWhikgC
1Jm°C 1 277778 x 107 2,38846 x 107 8,62885 x 107 1,49107x 10 BTUIbF
1 KWhim?C 36100 1 859,845 3,10639x 102 53,67838 1Jkg C 1 277778 %107 | 2,38846x 10
1 kealim? C 41688 1,163x10° 1 361273 x 105 6,2428x 102 1 kWh/kg C 36x108 1 859,845
1BTUIn*F 1,1589 x 108 32,19173 2,76799 x 10¢ 1 1728 1 kealkgf C =
1BTUMEF 6,70661 x 10 186295 x 102 16,01847 11728 1 1BTUIbF 41688 1,163x 107 1
1 kJkg C = 0,2388 Kcallkpe
Ist Akist Wim? keallm?h BTU/in? sec BTUIM sec BTU/M hr
1Wim? 1 0,859845 6,11494 x 107 8,80551 x 107 0,316998
1 kealim®h 1,163 1 711167 x 107 1,02408 x 10 0,368669 Isil Deger Jkg keallkp BTU/Ib
1 BTU/in? sec 1,63534 x 10° 1,40614 x 10° 1 144 5,184 10° 1 Jkg 1 238846 x 10 | 4,209232x 10
1BTUM? sec 1,13565 x 10¢ 9764,86 1144 1 3600 1 kealkp 41688 1 18
1 BTUI hr 3,15459 2,71246 1,92901 x 10° 1/3600 1 1BTU/b 2326 0,55556 1
i letim WinG kalhmC | BTUNRNF |  BTUMKEF BTU/nhr F
Katsayisi .
Isil Deger Jm? kealim® BTUA®
1WimC 1 0,859845 6,93347 057789 481491 x10°
1 Jim? 1 2,38846x 107 | 2,68392x10°
1kealhmC 1,163 1 8,06363 0,671969 550974 x 102
1 keallm? 41688 1 0,11237
1 BTUin/f2hr F 0,144228 0,124014 1 112 1144
1BTUI? 37259 % 10* 8,89915 1
BTUMthr F 1,73073 1,48816 12 1 112
BTU/inhrF 20,76882 1785797 144 12 1
Film ) 5 2
Dinamik Nt = , , Katsayis Wim?C keallm?h C BTUMhr F
- kghm kp s/m Ib mass/ft sec b force sec ft
Viskotize Paxs=10P
1 Wim?C 1 0,859845 0,17611
1 Ns/m? 1 3600 0,101972 0,67197 2,08854 x 102
1 keallm?h C 1,163 1 0,20482
1kghm 277778 x 107 1 283255 107 1,86658 x 107 580151 x 10
1BTUM hr F 5,67826 4,88243 0,20482
1 kp sim? 0,80665 353039 10¢ 1 6,58976 0,204816
11b mass/ft sec 1,48816 535739 0,151751 1 3,1081x102
1 1b force sec/f? 4788027 1,72369 x 10° 4,88243 32,17405 1
Isil Iginim ) 910 21 m Yiizey Nim Kinematik Viskotize
Katsayis Wim? (K) keal/m? h(K) BTU/ hr (R) Gerilimi =108 dyniom mp/mm
Boyut: 1 m?/s = 10 Stokes = 10° ¢St
1 Wim? (K)* 1 0,859845 301972102 1N/m 1 101,97162 571015 107
1 keallm?h(K)* 1,163 1 351194 x 107 1 mp/mm 9,80665 x 107 1 550074 x 10
1 BTU/hr(R)? 33,1564 28,47432 1 11b/in 175,127 1,7858 x 10¢
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CESITLI METALLERIN FiZIKSEL OZELLIKLERI

Atom Yoé::n,lugu Ergime Nok. Ergime I_5|.5| Kaynama Br_illell Isil Uzama
Metaller Sembol AGirhig: (20°C tie) (76(1 Torr) (entalpisi) Noktasi (°C) Sertllgl2 (ka/ kat_s:ylsn
(g/cm?3) (°C) (kcal/kg) mm?) (10°%/drc)
Altin Au 196,967 19,281 1063 15,98 2710 18~-20 14,2
Altminyum Al 26,9815 2,6989 660,24 94,6 2447 16~25 23,5
Atimon Sb 121,75 6,692 630,74 39,5 1637 30~42 10,4
Bakir Cu 63,546 8,933 1083 50,5 2595 42~50 16,6
Bizmut Bi 208,980 9,803 271,3 12,7 1560 7-9 12,7
Cinko Zn 65,39 7,134 419,58 27,5 908 31~-35 33
Civa Hg 200,59 13,546 —-38,85 2,79 356 - 60~181
Demir Fe 55,847 7,876 1537 64,4 3070 45-60 11,8
Glmus Ag 107,568 10,500 961,28 25,2 2180 20~28 19,7
Katmiyum Cd 112,41 8,647 320,9 13,5 765 21-35 31
Kalay Sn 118,71 7,285 231,97 14,3 2687 4-5 23
Kalsiyum Ca 40,08 1,53 840 78,7 1487 13~-17 22
Kobalt Co 51,9332 8,89 1494 65,3 2880 48~125 13,3
Kirom Cr 51,996 7,194 1860 70 3 642 70~108 7,3
Kursun Pb 207,2 11,344 327,5 5,75 1751 3 29
Lityum Li 6,941 0,533 180,54 158,5 1340 0,4 58
Magnezyum Mg 24,305 1,730 648,8 50 1110 30 26
Mangan Mn 54,9380 7,473 1244 64,8 2 095 - 22,4
Molibden Mo 95,94 10,222 2617 68,8 4 800 147~160 53
Nikel Ni 58,69 8,9 1455 72,1 2750 70~110 13,3
Platin Pt 195,08 21,45 1770 241 4 200 42~50 9
Potasyum K 39,0983 0,862 63,25 14,6 754 0,037 84
Sodyum Na 22,9898 0,966 97,81 27,4 884 0,07 71
Silisyum Si 28,0855 2,329 1410 395 2 600 204 59
Tantal Ta 180,9479 16,67 2996 - 5 300 70~120 6,5
Titanyum Ti 47,88 4,508 1 665 104 3280 160 8,5
Uranyum U 238,029 19,05 1132 20 3930 185 -
Vanadyum Vv 50,9415 5,96 1890 — 3200 150~260 8,3
Wolfram w 183,85 19,254 3400 45,7 5900 250~290 4,5
Zirkonyum Zr 91,224 6,504 1852 60 3 600 60~160 10
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CESITLI METALLERIN FiZIKSEL OZELLIKLERI

T P B o .. Elektrik diren- Akim Alt.
Metaler ooty SO il hienel i Siskiic  Oagll Elek
10° kp/cm? kcall/kg dre Q mm?m 10°3/drc O mm2/m
Altin Au 7,9 267 0,0319 0,0206 4,0 -
Altiminyum Al 7,3 197 0,214 0,0265 47 0,24
Atimon Sb 8 198 0,05 0,386 54 1,28
Bakir Cu 11,3 332 0,092 0,017241 43 0,248
Bizmut Bi 3,2 7,2 0,0298 1,11 45 -
Cinko Zn 8,4 97,2 0,0925 0,057 42 0,336
Civa Hg - 6,92 0,0332 0,9407 0,99 1,19
Demir Fe 20 63,8 0,112 0,100 4,6 =
Gumus Ag 8,16 357 0,0559 0,0149 41 0,17
Kadmiyum Cd 5,6 82,7 0,0556 0,0724 42 0,335
Kalay Sn 42 56,8 0,054 0,115 46 0,546
Kalsiyum Ca 2,5 - 0,163 0,040 42 -
Kobalt Co 21 59,2 0,102 0,056 59 -
Krom Cr - = 0,105 0,150 = -
Kursun Pb 1,8 30,3 0,0306 0,21 42 1,03
Lityum Li - 57,8 0,82 0,085 49 -
Magnezyum Mg 4,6 148 0,0243 0,043 4,1 -
Mangan Mn = 43,2 0,116 0,39 53 =
Molibden Mo 35 126 0,059 0,050 47 -
Nikel Ni 21 79,2 0,106 0,069 6,7 0,095
Platin Pt 17,1 60,1 0,032 0,0981 39 -
Potasyum K - 82,8 0,177 0,063 5,7 -
Sodyum Na - 119 0,278 0,043 54 0,11
Silisyum Si 11 - 0,169 10 - -
Tantal Ta - 46,8 0,033 0,14 35 -
Titanyum Ti 11 13,1 0,147 0,42 54 =
Uranyum u 21 25,67 0,0252 0,21 2,8 -
Vanadyum Vv 13 - 0,116 - 3,9 -
Wolfram W 35 143 0,0321 0,055 48 -
Zirkonyum Zr 9 - 0,069 0,41 4.4 -
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AKISKANLARIN FiZIKSEL OZELLIKLERI

Akiskan Kaynarrl%Noktay Ozgiil A§3|rI|§| Isil iletkenligi Ozgill Isinma Isisi
g/cm kcal/m h drc kcal/kg drc

Alkol 64,5 0,789 0,172 0,60
Aseton 56,1 0,791 - 0,5
Asetik Asit (derisik) 118 1,053 0,170 0,48
Balik yagi - 0,92 - -
Benzol 80,1 0,878 0,127 0,415
Benzin 67~100 0,68~072 0,103 0,5

Bezir yagi 316 0,94 0,13 -

Eter = 0,73 - =

Fuel oil 175~350 0,92 0,10 0,49
Gaz yagi 200~350 0,86 0,13 0,48
Gliserin 290 1,26 0,245 0,58
Ham petrol - 0,7~-1,04 — 0,39

HCI (%10) 102 1,05 0,43 0,75

HCI (%40) - 1,20 - -
Hidroflorik asit 19,5 0,99 - -

Hint yagi - 0,97 - 0,46
Karbon stlftir - 1,29 - -
Karbon tekrar klortr - 1,599 - 0,2
Katran 300 1,2 0,12 0,35 (40°C’de)
Katran - - - 0,45(200°C’de)
Kolza yagi 300 0,91 0,15 0,47
Makina yagi 380~400 0,91 0,108 0,40
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BAZI KATI MADDELERIN OZGUL AGIRLIKLARI

FilAISi. e 1,9 Muitacanis KalKer .........ccoccveriieiiiiineee 2,70
(=T a1 SRS 2,7 Odun KOMUrl (0Z) .eeevvveeeveieeeeiieeeeeeee e 1,50
POrselen ...

Potasyum nitrat ...
Amonyum KIOFUT .......cooueeiiieeeiiieeeeeeeeee
Sellloid......oocviiieiieee e

Cinko oksid.... .
Bugday UnuU ......c.cooeiiiieiieneeec e

BAZI SIVI MADDELERIN 0ZGUL AGIRLIKLARI

AIKOI (SAF) eeeeeieeeiiie e 0,79 Katran ....oooceee e 1,20
AsetiK aSit.......cccooeiiiiiiieiieie e 1,06 Klorlr asidi.........ceeeeeieeiiiiiiieee e 1,20
BeNZIN..oiiiiiie e 0,72 MaZOt.......eviiieeeeiecee e 0,85
BENZOI..coiiiiiieee e 0,88 Nitrat asidi %40 .........ccccvvieiieeeieiiieeee e 1,25

HINt Yagi....coeeiiieinieee e 0,96 ZeYHNYAGI ...eeeeeeciieeeeieeee s 0,92
Karbon sUIfur.........ccooeviviiciiiieceeeee 1,29
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MALZEMELERIN KiMYASAL DAYANIMI

: Miikemmel
tlyi
: Zayif

c Mmoo m

: Uygun degil

Dékme Demir
Paslanmaz Celik
Dogal Lastik

Bronz
Monel
EPDM
NBR
Viton

Malzeme

m
[0
C
C
(e

Aseton

Amonyak

Amonyum Fosfat

Amonyum Klorit

Amonyum Nitrat

Amonyum Siilfat

@

Aseti Asit

Asfalt

Atik Su

clm{m[mM|O|O]|O|D
m

m|O|c|c|m|m
m
c

Bakir Sdilfat

Bira

cim|m|m

Biltan

Boraks

Borik Asit

Olmjfclm|cljlclmm|c|c|lc|<|c|c|m

Buhar

Camur

Deniz Suyu

m{m{m|{m|&®|m|m

Dizel Yakitlar

m

Dogal Gaz

Eterler

mim|m|®|®

Etil Alkol

Etilenoksit

Freon

Fuel Oil

®
clc|lcljc|m|c|c|lc|(m|c|m|m

clc|lc|lc|lo|lc|c

Gaz Yag!

mm(m|O|C|®

Glikiz

Hava

Hidroklorik Asit %15 60' F

Hidroklorik Asit %20

Hidroklorik Asit %20-60

cm|(m|clm|@|®|®|m
m

Hidroklorik Asit %37, 60' F

c|cfCc|c|clm|Cc|mn|m|Tm|@|C|C|lO|Tn|C|ld|Cc|]Cc|Cc|lO|Cc|m|cm|Cc|Cc|m|Cc|Cc|C|®

c|c|c|c|lcim|O@|O|m|m

m{m|®|[m]|m
mjCcC|C|C

Kahve

Kalsiyum Hipoklorit

mloOfmCcl®|C|Ccimimm|mm{m{m{mMm|m| M| m{m|m|m|m(m{m{mMm|{Mm M@ M[{&|®|[m]|m

m|(m|c|lc|lc|lc|lclm|mm|m|o|lc|lo|lclmm|o|m|(c|m|®d]|®

Zeytin Yagi
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: Milkkemmel
tlyi
: Zayif

c Mmoo m

: Uygun degil

MALZEMELERIN KiMYASAL DAYANIMI

Dékme Demir

Malzeme

Paslanmaz Celik

Bronz

Monel

EPDM

NBR

Viton

Dogal Lastik

Kalsiyum Karbonat

m

m

m

Kalsiyum Klorit

Kalsiyum Klorit Gozeltisi

Kalsiyum Silfat

Karbondioksit

m

Karbonik Asit

Kerosen

Laktik Asit

Metan

Metil Alkol

Meyve Sulari

Magnezyum Kilorit

Mineral Su

m|im|<|m|m|CcC|m

Mineral Yag

MmO mMmmMm|{mMm|@(mMm|@(m]|m|m|m

Nitrik Asit

Oksijen 200" F

Oksijen 300' F

Petrol

Potasyum Nitrt

m| M| m|C|C

Olo|m|lc|c

m|lclm|jclc|lcm|m|®|m|C

mim|[m]|m|m|m

m|CcC|[m|CcC|C|C

Potasyum Siilfat

Propan

Sitrik Asit

Sodyum Karbonat

Sodyum Kilorit

mi|mj|{m|m

Sodyum Nitrat

Silfirik Asit %10

Silfirik Asit %50

Stlfirik Asit %90, 70' F

cl|lclclo|m|@|m|m

clclc|lo|lm|m|®

Sut

mi|im|m|m

mljc|Cc|m|(o|m|m|C

Sarap ve Viski

[0}

Tath Su

mimm|jCc|lCc|@m|mm|m|m|m|mMm|&®|m|C

Tuzlu Su-Deniz Suyu

Yaglama Yagi

mlfclm|jc|jCc|jlc|j]Cc|jCc|lCc|CcjCc|j]Cc|m|Cc|m|jcm|Cc|Cc|m|m|m|Cc|Cc|Cc|c| m|Cc|[m|T|™T

m|@|m|m

clmimim|mMm|CcC|m|m|mj|m|mj|m|C

mim|o@mmlc|lc|lc|lo|mm|[@|m|m(m|m|o|jlc|lclm|o|m|(ad|l@|m|m|m|m|Od|m|m
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Elastite . . . .
o Rijitlik modiilii G, Poisson sayisi Yogunluk p,
Malzeme modiilii E,
GPa v Mg/m?
GPa

Aliminyum

. 71.0 26.2 0.334 2.71
(tim alasimlar)
Berilyum bakiri 124.0 48.3 0.285 8.22
Piring 106.0 40.1 0.324 8.55
Karbon celigi 207.0 79.3 0.292 7.81
Kir dékme demir 100.0 414 0.211 720
Bakir 119.0 44.7 0.326 8.91
Douglas fir 11.0 41 0.33 0.44
Cam 46.2 18.6 0.245 2.60
Inconel alagimi 214.0 75.8 0.290 8.90
Kursun 36.5 13.1 0.425 11.38
Magnezyum 44.8 16.5 0.350 1.80
Molibdenyum 331.0 117.0 0.307 10.19
Monel alagimi 179.0 65.5 0.320 8.83
Nikel gimusu 127.0 48.3 0.322 8.75
Nikel celigi 207.0 79.3 0.291 775
Fosfor tuncu 111.0 41.4 0.349 8.17
Paslanmaz gelik

190.0 731 0.305 775

(18-8)

Alfa
Beta
Gama
Delta
Epsilon
Zeta
Eta

@ T N m > o w »

Teta
Yota

—

Kapa

Lamda

z > =

Ma

o
p
v
S

D =3 ux M

~

a

NG

Ksi
Omikron
Pi

Ro
Sigma
To
ipsilon
Fi

Hi

Psi

Omega

N

0O € X e = 4 M T O O

YUNAN ALFABESI

v

g

(0]

e € R =
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INCH - MIiLIMETRE KARSILIKLARI
Ondalik ve Milimetre Esdegerleri

ONDALIK MiLiMIgTRE ONDALIK MiLiM@TRE
KARSILIGI ESDEGERI KARSILIGI ESDEGERI
1/2 —1/4 ve 1/8 1/64
e 0125 3.175 1/64 0,015 625 0,397
1 0250 6‘350 3/64 0,046 875 1,191
e 0.375 9‘525 5/64 0,078 125 1,984
1/2 0,500 ’
S T T O Bl s
4 0750 1\:’222 11/64 0,171 875 4,366
7/8 0,875 ’
22,225 13/64 0,203 125 5,159
116 15/64 0,234 375 5,953
17/64 0,265 625 6,474
1/16 0,0625 19/64 0,296 875 7,541
3/16 0,1875 1,588 21/64 0,328 125 8,334
5/16 0,3125 4,763 23/64 0,359 375 9,128
7/16 0,4375 7,938 25/64 0,390 625 9,922
9/16 0,5625 11,113 27/64 0,421 875 10,716
11/16 0,6875 14,288 29/64 0,453 125 11,509
13/16 0,8125 17,463 31/64 0,484 375 12,308
15/16 0,9375 20,638 33/64 0,515 625 13,097
23,813 35/64 0,546 875 13,891
132 37/64 0,578 125 14,684
39/64 0,609 375 15,478
1/32 0,031 25 41/64 0,640 625 16,272
3/32 0,093 75 0,794 43/64 0,671 875 17,066
5/32 0,156 25 2,381 45/64 0,703 125 17,859
7130 028175 3,969 47/64 0,734 375 18,653
/32 021875 5,556 49/64 0,765 625 19,447
11/32 0343 75 7,144 51/64 0,796 875 20,241
13/32 0,406 25 8,731 53/64 0,828 125 21,034
15/32 0,468 75 10,319 55/64 0,859 375 21,828
17/32 0531 25 11,906 57/64 0,890 625 22,622
19/32 059375 13,494 59/64 0,921 875 23,416
21/32 0,656 25 15,081 61/64 0,953 125 24,209
23/32 0718 75 16,669 63/64 0,984 375 25,003
25/32 078125 18,256 63/64 1,000 000 25,400
27/32 0,843 75 16,844
20/32 0,906 25 21431
31/32 0,968 75 23,019
24,606
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ULUSLARARASI MAL TESLiM SEKILLERI

Belirtilen Yerde,
isyerinde, Magazada
Teslim

EXW

=

r
ori
3'!-
”

Belirtilen
Yikleme Limaninda,
Gemi Yaninda Teslim

FAS

orl
H ™
| 4

orl
1l

o
H
H
=

Belirtilen
Yerde
Tastyiciya Teslim

FCA

=

Belirtilen Yukleme
Limaninda, Gemi
Glvertesinde Teslim

FOB

r|
!

Belirtilen Varig Limaninda,
Mal Bedeli ve Navlunu
Odenmis Olarak Teslim

CFR

5'.-[
ye

Belirtilen Varis Yerine
Kadar, Navlunu Odenmis Olarak Teslim

CPT

1
r\

Belirtilen Varig Limaninda,
Mal Bedeli, Sigorta ve Navlunu Odenmig
Olarak Teslim

CIF

Belirtilen Varis Yerine
Navlun ve Sigorta Primi Odenmis
Olarak Teslim

CIP

Belirtilen
Sinirda
Teslim

DAF

Belirtilen
Varig Limaninda
Gemide Teslim

DES

HI B
HL

rl

Belirtilen
Vans Limaninda
Rihtimda Teslim

DEQ

HI B
L

rl

Belirtilen Varig Yerinde,
Gimrik Vergisi
Odenmeksizin Teslim

DDU

Belirtilen Varis Yerinde,
Gimrik Vergisi
Odenmis olarak Teslim

DDP
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ULUSLARARASI NAKLIYE ARAG EBATLARI

v:88 m?
E L:13.6m
NORMAL TIR S W245m
v:100 m?
g L:13.6m
MAXIMA TIR 2 w:2,45m
total v: 112 m?
= T8m £ L75m
KAMYON I vi56m*| | v: 56 m?
= = w: 2,45 c 1245 m®
rovoRK ~~00 O O
Vi 97 m?
13,6 m
JUMBO TIR cL4m w245m L9,6m
iC EBATLAR
Uzuniuk | Genislik | Yiksekiik | M&¥MUM |\t Hacim
s Yitkseklik
20 FT Konteyner 5,89 m 2,34 m 2,37 m 24,850 kg 33 md
40 FT Konteyner 11,90 m 2,34 m 2,38 m 28,800 kg 67 md
40 FT High Cube 11,90 m 2,34m 2,67m 30,200 kg 76 m3
45 FT High Cube 13,00 m 2,34m 2,67m 27820 kg 86 m3
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ALAN VE CEVRE HESAPLARI

ALAN CEVRE

i= - =i

A
UGGEN h c b A:%.a_h U=a+b+c
BA—; C
b
YAMUK (Trapez) C d A=%-h U=a+b+c+d
d
DIKDORTGEN b A=a.b U=2@+b)
a
bor o o
) L A=—Z=—5=r1°1
DAIRE DiLiMi 2 180 U=2r+b
b=rn%yay boyu
YARIM DAIRE A =%.n.r2 U=r2+m) =514 .r
DAIRE d? U=2r.r=x.d

DAIRE HALKASI
DiLiMi

U=2(R-nN+B+b

180
B

YARIM DAIRE < t o U=2@-0=B+b

> _T _ = -nN=B+
HALKASI bS5 A =)

’p \'/
DAIRE HALKASI A=n.(R2-r?) U=2n(R+1)
ELiPS CEMBERI A= &d.D u=2ath
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HACIM VE ALAN HESAPLARI

HACIM ALAN

DIKDORTGEN
PRIZMA C V=a.b.c A=2(a.+a.c+b.c)
b
a
a 3
KUP Y V=a®=50 A=6.a%=3d
T 'a
d
U = Altigen gevresi
A, = Altigen ylize
. A=A, .h ! __g y, y
PRiZMA A - 2503 h = Yiikseklik
=2, .a
! A=U.h+2A,
A, =2,598.a
2 2
hb=\/h2+aTL=\/hbzaT
: : h _1
PIRAMIT A=z.F.h A=F+6(hb2xa)
F = 2,598.a°
N
. h S 1 A =m.r.s+mr?
KON v M Azg-Foh S=/nisr?
F
I
T A=(R S +n(R%+r?)
KESiK KONi h S Ve (RPsr? Rr)Lh =(R+r).t.S+n(R*+r
v =\ Hr 4R S=4yh2+(R-rp
[RT<F
o 44
KURE N V=g3.mr A=4.7.r2
w V =4,189.r° A=r. d2
y V =0,5236.d°
rn_
KESIK KURE Y v =% rd A=3m.r2




24 www.kar-el.com.tr

HACIM VE ALAN HESAPLARI

HACIM J\W.\\
KURE PARCASI hj: @ 1 a=2m.rhin(2.rh-+?)
\ _ 2 s
/ V=mh (r ~3 h) A=rh(4r-h)

F
o h
KESIK SILINDIR V=m? Dih A=rr.(heh,)+F 4t
h, ‘
F

— I
SILINDIR h V=r.r2.h A=2r.rh+2m.r2
I
h
iCi BOS SILINDIR - //\\T\ V =1.h(R2-r?) A=2.1.h(R+n)+27.(R?—r2)
U
d ﬁ@j:@
SILINDIRIM HALKA ’ V="'sz.n. D A=rdrD
4 - )
GUNCEL

TESISAT MALZEME FiYATLARI
(www.kar-el.com.tr)de

Not: Her fiyat sayfasinin altinda iskontomuzu gérebilirsiniz. iskon-
tomuzu goérebilmek igin en alt satirin altini segerek tarayiniz.

Adres : Aski Arkasi Hamit Kaplan Sokak No: 1/A Ulus - ANKARA
Tel :(0312) 311 24 44 (pbx) Fax: (0312) 311 74 31

\
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A =Alan

| = Ak? = Atalet Momenti
J = Polar Atalet Momenti
Z = Mukavemet Momenti
k = Dénme Yaricapi

y =Agirhk Merkezi Uzakhgi

T

KESITLERIN OZELLIKLERI

A =bh k=0.28h
" : - bn’ y=2
l y 12 2
— bh?
p—! Z="6"
A_bh k =0.236 h
=2
- h
| bh® =3
=736
_ bh?
=24
d — 2 4
4 d
_TE_ k:—
I="54 4
3 - d
Z=EC21 y=§
_T(g2_ 42 (g4
A_4(d d?) _32(d d
= 5o(d* - df) o[ d2xd
16
Z==2(d*-df
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ACISAL FONKSIYONLAR

MISAL: sin 120 = <

180° .... 270°

270° .... 360°

sin +sino +sin(180—a) | —cos(270°-a) | —sin(360°—0)
+cos(90°—a) | +cos(a—90°) | —sin(°*—180°) —co0s(°—270°)
e +COoSs0L —cos(180°—a) [ —sin(270°-a) | +cos(360°—a)
+sin(90°—0y) —sin(0—90°) —cos(°-180°) | +sin(0—270°)
tan +tano —tan(180°-a) | +cot(270°-a) | —tan(360°—a)
+cot(90°—ay) —cot(180°-a) | +tan(c—180°) | —cot(0—270°)
. +coto —cot(180°-0) | +tan(270°-0) | —cot(360°—c)

+tan(90°—a)

—tan(0—90°)

+cot(o—180°)

—tan(0—270°)

+ sin (180 — o) = + sin 60 = + 0,866
+ cos (o —90) = + cos 30 = + 0,866

tan 320 = <

—tan (360 — o) =—tan 40 =—-0,8391
—cot (a.—270) =—cot 50 = - 0,8391

ACISAL FONKSIYONUN UCGENLERDEKi HESABI

BiR ACIDA FONKSIYONLARIN KARSILIKLI DURUMU

A 5 | PISAGORA GORE _ KarsiKenar |, _ Yandikkenar
£ L, , tan = o Dik Kenar Karsi dik kenar tan o.. cot o = 1
sin? + cos? = 1 tan o= sin o cota = coso,
€0S cos a sino.

sin(o.+ b)=sino . cosP + cosa . sinf
tano + tanf

cos(ou+B)=coso.cosP+sino. sinf
coto. cotf+1

tan(eB) =7 Gng tanp cot(e=B)="gota+ cotp
2. tana . ! -
sin20,=2. sina.. cosa tanZQ:m sino= %(1 - cos2a)  cosoxsina=v1xsin2o
. /1—cos2o
= cos2a — sin? 20— =
cos20, = cos?o. - sino, CO'[20L=% cosa = %(1 +C0s201) tana 1+cos2a

ONEMLI ACISAL FONKSIYONLAR

0° 30° 45° 60° 90° 0° 30° 45° 60° 90°
sin | 0 % =05 %/E -0,707 %/E -o86| ! |[fan]| O %ﬁ -0,577| 1 V321,732 o
cos | 1 %/5 - 0,866 %fz - 0,707 %fz =o707| O |cot| e |y3=1732]| 1 %ﬁ =0577 | O
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GENIiS AGILI UCGENLERDE AGISAL FONKSIYONLAR

SiNUS DEGERI

a:b:c=sina:sinB:siny

KOSIiNUS DEGERI

a? =Db? + c® - 2bc . coso

a b c

b2 = a2 + ¢ —2ac . cosP

c?=a?+b?-2ab.cosy

SiNUS VE KOSINUSUN KULLANIMI

KENAR HESABI ACI HESABI YUZEY HESABI
_b.sina _c.sina . a.sinf _a.siny b2 +c2-2a? _a.b.siny
“7sinp ~ siny sino.= T ¢ COS®="5p¢c A= 2
_a.sinf _c.sinB - o_b.sino _b.siny _a2+c2+b2 _b.c.sina
“Tsino. sy snp=—F—="7%— cosp=""oac - A= 2
_a.sina_b.siny . c.sino_c.sinp _a’+b%-¢? _a.c.sinf
=“sina = snp siny= = CosY=""52p A=—7

C B ACISINA GORE KENAR FONKSiIYONLARI HESABI

a
cosB:%. cosB:%.tanB:% . cotB:%
b
a=c.sina b=c.sina R a=c.cosP b=c.sinf b

=b.tana __a " sina _ b =a.tanp C_sin|3

b ~tana __b ~ tanP a __a
= cota =a.cota cosa =b.cotp = cota ~ cosP

SINUSSEL iSARETLERIN DONUSTURME GARPANLARI
BILINEN ORTALAMA RMS TEPE TEPEDEN TEPEYE

ORTALAMA 1.0 1.1 1.57 3.14

R.M.S. 0.9 1.0 1414 2.828

TEPE 0.637 0.707 1.0 2.0

TEPEDEN TEPEYE 0.32 0.535 0.5 1.0
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TRIGONOMETRI
Sina = Kargl Kenar _a tao = Karsi Dik Kenar _ a ‘
N ¢ = Hipotenis ~ ¢ 9% ="Van Dk Kenar ~ b
©
_YanKenar _b _ Yan Dik Kenar _ b b
Cos o= Hipoteniis ~ ¢ Cotga = Karsi Dik Kenar ~ a

ACILARIN TRIGONOMETRIK FONKSIYONLARI

DERECE
Sina 0 0,5 0,707 0,866 1 0 -1 0
Coso 1 0,866 0,707 0,5 0 -1 0 1
tgo 0 0,577 1 1,732 oo 0 o0 0
Cotga oo 1,732 1 0,577 0 oo 0 oo

YUNAN (GREEK) ALFABESI

alfa A o A o nu N Y N Y

beta B B B B ksi E € E e

gama r % r Y omikron O [ o} [

delta A ) A ) pi b o b b0

epsilon E €, € E €, € ro P p P p

zeta Z g Z g sigma z o z o

eta H | H n tau T T T T

teta 0 v,0 0 v,0 upsilon T \Y T Y

ita | ! | 1 fi [ D, O O] D, O

kaba K X% K K X% K ki X X X X

lamda A A A A i ¥ ¥ v b4

znu M u M u Q () Q ®
(n) DEGERININ UST KATLARI (n) DEGERININ ALT KATLARI

Exa (E) = 10" = 1.000.000.000.000.000.000 Dezi (d = 10" = 01

Peta (P) = 10" = 1.000.000.000.000.000 Zenti () = 102 = 0,01

Tera (T) = 102 = 1.000.000.000.000 Mili  (m) = 10° = 0,001

Giga (G) = 10° = 1.000.000.000 Mikro (M) = 10® = 0,000.001

Mega (M) = 108 = 1.000.000 Nano (n) = 10° = 0,000.000.001

Kilo (K) = 10® = 1.000 Pico (p) = 1072 = 0,000.000.000.001

Hekto (h) = 102 = 100 Femto (f) = 107" = 0.000.000.000.000.001

Deka (D) = 10" = 10 Atto (a) = 107 = 0.000.000.000.000.000.001
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ViZKOZITE SINIFLANDIRMALARININ KARSILASTIRMASI
850 42
775 40
700 38
625 36
550 34
450 460 30
400 7 28
365 26
315 320 24 ©
$) )
o
? 280 6 22 T
® ®
B 240 20 4
50
220
205 oW 18
5
175 16
150 40
140
4 650 N 14
115 85W 12
85 [ 3 — 10
60 68 iT'— sow 300 N 8
40 46 Il— 20 200N
E—T 75W oW °
20 22 100 N 4
5w
10 2
> > > > >
ISO AGMA SAE SAE Common
VG Lubricant Gear Viscosity Base Oil
No. Viscosity No. Nomenclature

No.
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HIDROLIK SiLINDIR FORMULLERI

V = Strok hacmi [ It ]

. A.h
Strok hacmi V= 10000 [It] t = Strok siresi[s]
h = Strok [ mm ]
Strok siiresi f=A:N.6 [s]
Q. 1000

Duz borularda basing kayiplar

2
Ap=A. Ipd+10 [bar] Dp = Diz borudaki basing kaybi (Katmanli veya tedirgin akis)
Katmanl akista boru surtinme katsayisi  p = Yogunluk k—% -~ 0.89
dm
64 A
Akat = R A = Boru slrtinme katsayisi
=

= Boru boyu [ m ]

Tedirgin akista boru surtlinme katsayisi v = Borudaki akis hizi [%]

liog = 0,316
ed =
%Re
d =Boruigcapli [ mm]
Reynolds sayisi
v.d .3 . o mm?
Re .10 v = Kinematik viskozite [ cSt ] veya
%
Q = Borudaki yag debisi ['—t]
dak
Akis hizi
v 02
6.02.°
4

Piston halka ylzeyi =

Piston yUzeyi . piston kolu yuzeyi

(d3.d%).0,785 o

m?]
100

AR =
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Silindirdeki kuvvetler
—
Basing kuvveti p.d?.0,785 —> |
Fpo=——"—"—""— [kN
F, °= o000 V] B —’—‘ —>
Cekme kuvveti p.(d?.d3).0,785 rulll
Fr= [kN] <
F, 10 000 < |
Piston kolu kuvveti |
2 hizlandinlmis devredeki 2 0 =
( $ dev Fo_P.d2.0,785 [kN] — ~
basing kuvveti) 10 000 = =

FS

Hidrolik silindirlerin verimi yaklasik 0,85 - 0,95dir.

Kuvvet F=p.A
Basing Pin %
Strok hizi = h
t. 1000
Q
V=——r
A.6
Gerekli debi O, =A.v.6
Q, % 60
q. G
T]vol

[daN ]

<l
5]

it
dak

o
dak

e
dak

F = Kuvvet [ daN ]

daN

cm

p = Calisma basinci [ bar ] veya

A = Etkili ylizey [ cm? ]

Py, = Strtinme kayiplarinin dikkate alinmadig

teorik basing
v = Strok hizi [m]
s
Q = Sizinti kayiplarinin dikkate alindigi debi [ﬁ]

Nyo = Sizinti kayiplarinin dikkate alindigi volumetrik
verim [ ~0,95]
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ALUMINYUM LEVHALAR

TRAPEZ ALUMINYUM LEVHALARIN TEKNIK OZELLIKLERI
UZUNLUK: Min. 1.7 m. - Max. 12.0 m

LEVHA GENIiSLiGi: 932 mm

FAYDALI GENiSLIK: 888 mm

LEVHA KALINLIGI (mm) 1.20 1.00 0.90 0.70 0.60 0.56 0.50
BOY AGIRLIGI (Kg/m) 3.89 3.24 2.92 2.27 1.95 1.81 1.62
HESAP AGIRLIGI (Kg/m?) 4.36 3.65 3.29 2.56 2.20 2.04 1.82
ATALET MOMENTI (cm*/m) 42.0 33.5 29.3 20.8 16.6 14.9 12.4

ARASINDA CAM YUNU iZOLASYON MALZEMESi BULUNAN
iKi KAT ALUMINYUM CATI ORTUSUNUN ISI iLETIM KATSAYILARI

IZOLASYON
“ cm 0 2 25 3 4 5 6 7 8 9 10 12 [125) 15 | 20 | 25 | 30
KALINLIGI
ISIILETIM keal
52 (131 110 [ 0.95] 0.75 [ 0.62 | 0.52 | 0.46 | 0.40 | 0.36 | 0.33 | 0.28 | 0.27 [ 0.22 | 0.17 [ 0.14 | 0.11
KAT SAYISI m.Ch

OLUKLU LEVHALARIN CESITLi EGIMLERDEKi YUZEYLERDE
BiNDIRME PAYLARI VE YARARLI ALANLARI

N 'g 5 Standart Boy Standart Boy Standart Boy Standart Boy
;% 5 2500 mm 2000 mm 1600 mm 1250 mm
i Ai L=zm
PROFIL 6 EGIM ‘o Asik Yararli Asik Yararli Asik Yararli Asik Yararli
Arasl Alan Arasl Alan Arasl Alan Arasl Alan
mm m m2 m m2 m m2 m m2
8.57den kiigik 250 1125 2.36 0.875 1.84 1.35 142 1.00 1.05
(15 %'den klgUk)
8.5-15°
GATI (15 % - 27 %) 200 115 2.42 0.90 1.89 1.40 1.47 1.05 1.10
15°den biyik
(27 %'den bliyik) | 150 1.175 247 0.925 1.94 1.45 152 110 1.16
CEPHE 75° - 90° 100 1.20 2.52 0.95 2.00 150 1.58 115 1.21

ELYAFLI CIMENTODAN OLUKLU LEVHALAR

STANDART STANDART BiR LEVHA YARARLI YARARLI STANDART Agirhk
BOY GENiSLIK ALANI GENiSLIK ALANI KALINLIK (Yaklasik)
mm mm m? mm m? mm kg Levha

2500 + 12 1097 + 6 2.74 1050 2.42 6+0.4 36.0
2000 + 10 1097 + 6 2.19 1050 1.89 6+0.4 29.0
1600 + 8 1097 + 6 1.76 1050 1.47 6+0.4 23.0
1250 + 6 1097 + 6 1.37 1050 1.10 6+0.4 18.0
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GALVANIZLi SACLAR
TRAPEZ GALVANIZLi SACLAR
ASIK ET KALINLIGINA GORE TASIYABILECEGi YAYILI YUK (Kg/m?)
AR:nL)IGI 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 1.00
mm mm mm mm mm mm mm mm mm mm mm mm mm mm
1.00 296 352 400 440 480 530 584 630 680 724 768 816 864 940
1.10 245 290 330 365 400 440 480 520 560 595 630 670 710 775
1.20 206 243 276 305 334 370 405 437 470 500 530 565 600 650
1.40 152 180 204 225 245 373 300 322 345 366 388 415 443 480
1.50 132 155 178 196 213 236 260 280 300 320 340 361 383 419
1.80 92 108 124 136 148 164 180 195 210 223 236 252 268 290
2.00 74 87 100 110 120 133 146 158 170 181 192 204 216 230
2.20 60 7 83 91 100 110 120 130 140 149 158 168 178 192
2.40 51 60 69 76 83 91 100 109 118 124 130 140 150 164
2.50 47 55 64 70 77 86 94 101 108 116 123 130 138 150
2.80 38 45 52 56 61 68 75 80 86 92 98 104 110 120
3.00 33 38 44 48 53 59 65 70 75 80 85 90 96 104
Emniyet gerilmesi 1200 Kg/cm? Hesaplar tek agiklikli basit kirige gore yapilmistir.
OLUKLU GALVANIZLi SACLAR
ASIK ET KALINLIGINA GORE TASIYABILECEGi YAYILI YUK (Kg/m?)
AR(’:')IGI 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 1.00 1.20 1.50
mm mm mm mm mm mm mm mm mm mm mm mm mm
1.00 165 188 21 231 254 275 296 318 343 361 452 535 665
1.10 136 155 174 191 210 277 245 263 283 298 374 442 550
1.20 116 131 146 160 176 191 205 221 238 251 314 371 462
1.40 85 96 108 118 130 140 151 162 175 184 230 273 339
1.50 74 84 94 103 113 122 132 141 152 160 201 238 296
1.80 51 58 65 71 78 85 91 98 106 111 140 165 205
2.00 47 53 58 63 69 74 79 86 90 13 134 166
2.20 48 52 57 61 66 71 75 93 110 137
2.40 48 51 55 60 63 78 93 115
2.50 51 55 58 72 86 106
2.80 44 46 58 68 85
3.00 50 59 74
Emniyet gerilmesi 1200 Kg/cm? Hesaplar tek agiklikl basit kirise gore yapilmistir.
STANDART URETIM OLCULERI
o . . Kainlik | Agirlik buz Oluklu Trapez Sor
875 (oluklanmadan 6nceki alinan genislik 1000°dir) o kgt galvanizlisag | galvanizlisag | galvanizlisag | galvanizli
mm mm mm sac mm
0.30 25
0.35 275
o} 0.40 3.1
- Oluklu galvanizli saglar T ggg gg - 8 8 8
. I o A N I B T I
, 870, , 0.65 2.95 § i i i
: : ! : 0.70 5.35 = 8 = 8
| | ! | 0.75 57 g x x x
0 T T ! T 0.80 6.1 - 2 g g
Rf | ! i i ' i ! s 1.00 75
Trapez galvanizli saglar o }gg ?175
2.00 14.5
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4.75 mm. KALINLIGINA KADARKI GELiK LEVHA AGIRLIKLARI
(Orta ve ince levhalan) DIN 1541/42 Orta Sac: 3 + 4.75 mm kalinlik. ince Sac = 3 mm’den asagi kalinlikta

Levha Olgiileri mm. Levha Olcileri mm.
< £ o) < £ o)
@ E = %) = S =
I = & = 1000 | 1250 | 1500 o = & = 800 1000 | 1250 | 1500
5 G 1SS 5 G £ o
g 4 - g N4 -
2 2000 2500 3000 2 1600 2000 2500 3000
mm kg kg kg kg mm kg kg kg kg kg
3 4.5 36 72 12 7% 162 15 15 12 15.36 24 37 V2 54
4 4.25 34 68 106 153 16 1.375 1 14.08 22 34 V2 -
5 4 32 64 100 144 17 1.25 10 12.8 20 31 % -
6 3.75 30 60 93 % 135 18 1.13 9 11.52 18 28 -
7 3.5 28 56 87 V2 126 19 1 8 10.24 16 25 -
8 3.25 26 52 81 % 117 20 0.875 7 8.96 14 21 3% -
9 3 24 48 75 108 21 0.75 6 7.68 12 18 % -
10 2.75 22 44 68 3% 99 22 0.625 5 6.40 10 15 % -
1 2.5 20 40 62 V2 90 23 0.562 4% 5.76 9 14 -
12 2.25 18 36 56 % 81 24 0.50 4 5.12 8 12 7% -
13 2.0 16 32 50 72 25 0.438 3% 4.48 7 - -
14 1.75 14 28 43 % 63 26 0.375 3 3.84 6 - -
Yukaridaki agirlik galvanizlenmis, kursunlanmis veya kalaylanmis levhalar iginde gegerlidir.
KALIN QELiK LEVHA AGIRLIKLARI
5 mm ve daha kalin (Kaba levha DIN 1543) kg
Kaba Sac Baklavall Sac
Levha 6lculeri (mm)
x £ S
= c O < .
% &E = 1000 1250 1500 Kalmljglm gori levha
3 E > agirhiklan (kg)
2000 2500 3000
mm kg kg kg kg Olguleri mm. 4 5 6 7 8 10
5 40 80 125 180 800 x 1600 48 58 68 78 - -
6 48 96 150 216
7 56 112 175 252
8 64 128 200 288 1000 x 2000 76 95 112 124 138 172
10 80 160 250 360
12 96 192 300 432
14 112 224 350 504 1250 x 2500 120 150 175 195 220 -
15 120 240 375 540
16 128 256 400 576
18 144 288 450 648 1500 x 3000 171 207 241 - 315 387
20 160 320 500 720
22 176 352 550 792 Yumrulu Sac
25 200 400 625 900 Kalinlik
30 240 480 750 1080 1 m2sinin 4 |5 ]16 [7 [8 |9 [10]1[12]14mm
40 320 640 1000 1440 agirgi 32 | 42|50 |57 |65 |73(80]87(|93] 113kg




www.kar-el.com.tr 35

MUHTELIF MADENI LEVHALARIN BiR METRE KARESININ
KG OLARAK AGIRLIKLARI

Kalinlik mm Kursun Aliiminyum
0,2 1,56 1,78 1,71 2,27 0,51 1,44
0,5 3,90 4,45 4,27 5,68 1,28 3,60
1 7,80 8,90 8,55 11,37 2,56 7,20
2 15,60 17,80 17,10 23,74 5,12 14,40
3 23,40 26,70 26,65 34,11 7,63 21,60
4 31,20 35,60 34,20 45,48 10,25 28,80
5 39,00 44,50 42,75 56,85 12,80 36,00
6 46,80 53,40 51,30 68,22 15,30 43,20
7 51,60 62,30 59,85 79,59 17,85 50,40
8 62,40 71,20 68,40 90,96 20,40 57,60
9 70,20 80,10 76,95 102,33 22,95 64,60
10 78,00 89,00 86,50 113,70 25,60 72,00
11 85,80 97,90 94,05 125,07 28,16 79,20
12 93,60 106,80 102,60 136,44 30,60 86,40
13 101,40 115,70 111,15 147,81 35,15 93,60
14 109,20 124,60 119,70 159,18 35,70 100,80
15 117,00 133,50 128,25 170,55 33,40 108,00
16 124,80 142,40 136,80 181,92 40,90 115,20

BiR METRE BOYUNDAKI SEKILLi DEMiR CUBUKLARIN AGIRLIGI

< O
e d |

SN

S

Kalinlik Dort Kose Alti Kése Yuvarlak

d mm Kg/m Kg/m Kg/m
5 0,196 0,170 0,154
6 0,283 0,245 0,222
7 0,385 0,333 0,302
8 0,502 0,438 0,395
9 0,636 0,551 0,499
10 0,785 0,680 0,617
11 0,950 0,823 0,746
12 1,130 0,979 0,888
13 1,327 1,149 1,042
14 1,539 1,332 1,208
15 1,766 1,530 1,387
16 2,010 1,740 1,578
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CUBUKLAR LAMALAR
DiN: 1767 Norm DiN: 1768 Norm
Pirin¢ Brass Kg/m. Ebat Piring Bass Bakir Copper Alu.
Bakir mm.  Kg/m. Kg/m. Al. Kg/m.

Copper
@ <:> [:] Kg/m. 2x10 0,170 0,177 0,054
15 0,255 0,266 0,081
30 0.060 3,066 0.076 0,063 20 0,340 0,355 0,108
25 0,425 0,444 0,135
4,0 0,106 0,117 0,136 0,112 30 0,510 0,533 0,162
3x10 0,255 0,266 0,081

5,0 0,167 0,184 0,212 0,175
15 0,382 0,400 0,121
6,0 0,240 0,265 0,306 0,252 20 0,510 0,533 0,152
6,5 0,282 0,311 0,359 0,296 25 0,687 0,666 0,202
30 0,705 0,800 0,243
7,0 0,327 0,361 0,416 0,343 40 1,020 1,066 0,324
8,0 0,428 0,481 0,544 0,448 50 1,275 1,335 0,405
4x15 0,510 0,533 0,162
9,0 0,542 0,596 0,688 0,567 20 0,680 0,711 0,216
9,5 0,604 0,664 0,766 0,632 25 0,850 0,889 0,270
30 1,020 1,006 0,324
10,0 0,669 0,736 0,849 0,700 40 1,300 1,422 0,432
11,0 0,809 0,890 1,027 0,847 2l 11708 LofT1E Ol
60 2,550 2,670 0,810
12,0 0,963 1,062 1,224 1,008 80 3,400 3,556 1,080
12,5 1,043 1,152 1,328 1,024 100 4,250 4,445 1,350
5x10 0,425 0,444 0,135
13,0 1,128 1,245 1,437 1,183 15 0,637 0,666 0,202
14,0 1,308 1,444 1,666 1,372 20 0 U 0270
25 1,062 1,111 0,338
15,0 1,502 1,656 1,912 1,575 30 1,275 1,333 0,405
16,0 1,709 1,886 2,177 1,792 35 1,488 1,555 0,473
40 1,700 1,778 0,540
17,0 1,929 2,128 2,456 2,023 50 2,125 2000 0,675
18,0 2,163 2,387 2,754 2,268 6x20 1,020 1,066 0,324
25 1,275 1,333 0,405
19,0 2,410 2,660 3,070 2,527 30 1,530 1,600 0,486
20,0 2,670 2,946 3,400 2,800 40 2,040 2,133 0,648
50 2,550 2,667 0,810
22,0 3,231 3,565 4,114 3,388 60 3,060 3,200 0,972
23,0 3,532 3,897 4,497 3,503 X0 IE260 1,422 Ot
25 1,700 1,778 0,540
24,0 3,845 4,243 4,897 4,032 30 2,040 2,133 0,648
25,0 4,173 4,603 5,313 4,275 40 2,720 2,844 0,864
50 3,400 3,556 1,080
26,0 4,513 4,978 5,745 4,732 60 4,080 4,267 1,296
27,0 4,867 5,370 6,196 5,103 OXI5 1273 15555 0805
20 1,700 1,778 0,540
28,0 5,234 5,750 6,663 5,488 25 2.125 2022 0.675
30,0 6,009 6,630 7,652 6,300 30 2,550 2,660 0,810
40 3,400 3,556 1,080
32,0 6,835 7,529 8,703 7,168 50 4.250 2,440 1.350
35,0 8,178 9,020 10,420 8,575 60 5,100 5,330 1,640
75 6,375 6,667 2,025
Lamalar; 80 6,800 7,112 2,160
1. Piyasaya 2-6 m. arasinda degisen uzunluklarda satihlar diz- 100 8,500 8,890 2,710
gun, kenarlari keskin kdseli giplak boylar halinde arz olunur. 120 10,20 10,668 3,240
2. 30-20 mm. kalinlikta, ayni dlgtilerde imal edilir. 150 12,750 13,336 4,050
Cubuklar ambalaj 1-6 uzunlugunda c¢iplak boylar halindedir. 160 13,600 14,224 4,320
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ORGULU BAKIRTELLER KURSUN LEVHA
DiN: 48201 Norm

. . Asgari Azami KALINLIK 2
KesLt Tel Adedi Tel Capi Standart Minimum  Maximum — Kg/m
mm: 1 kg

kg kg
1,00 11,000
10 7 1,32 89,5 84 99 1.50 16,500
16 7 1,7 142,5 136 155 2,00 22,000
2,50 27,500
25 7 2,12 218 208 236
3,00 33,000
35 7 25 309 298 332 350 38.500
50 7 3 440 428 467 4,00 44,000
4,50 49,500
60 19 1,8 440 416 471
5,00 55,000
70 19 2,12 600 565 642 5,50 60,500
95 19 25 850 808 902 6,00 66,000
7,00 77,000
120 19 2,8 1050 1019 1126
8,00 88,000
Ambalaj: Ortalama 100 kg kangallar halindedir. 1000 m/kg 000 A0I000

TS-380

PiRINC VE BAKIRDAN MAMUL BORULARIN Kg/m. AGIRLIKLAR

Dia & Wall Brass Dia & Wall Brass Cooper Dia & Wall Brass Cooper
Kutur ve et Piring Kutur ve et Piring Bakir Kutur ve et Pirin¢ Bakir
mm Kg/m mm Kg/m Kg/m mm Kg/m Kg/m
6x10 0,133 0,140 11x1,0 0,267 0,279 15x1,0 0,374 0,391
1,5 0,180 0,188 1,5 0,380 0,398 1,5 0,541 0,565
2,0 - 0,223 2,0 0,41 0,502 2,0 0,694 0,726
7x1,0 0,160 0,168 2,5 0,567 0,594 2,5 0,834 0,873
1,5 0,220 0,230 3,0 - 0,670 3,8 0,961 1,004
2,0 _ 0,279 12x10 0,294 0,308 16x1,0 0,400 0,419
8x1.0 0.187 0.195 1,5 0,420 0,440 1,5 0,581 0,607
15 0.260 0.272 2,0 0,534 0,558 2,0 0,748 0,782
20 0.320 0.335 2,5 0,634 0,663 2,5 0,901 0,942
25 _ 0.384 3,0 - 0,754 3,0 1,050 1,089
9x1,0 0214 0223 13x1,0 0,320 0,335 17x1,0 0,427 0,447
105 0.300 0314 1,5 0,461 0,482 1,5 0,621 0,649
2.0 0,374 0,391 2,0 0,587 0,615 2,0 0,801 0,838
25 B 0,454 25 0,701 0,733 2,5 0,968 1,012
- 1,121 1,17
10x1,0 | 0240 0,251 30 0,838 3.0 ' 178
14x1,0 0,347 0,363 18x1,0 0,454 0,475
1,5 0,340 0,356
1,5 0,501 0,524 1,5 0,662 0,692
2,0 0,427 0,447
2,0 0,641 0,670 2,0 0,854 0,892
2,5 - 0,524
2,5 0,768 0,804 2,5 1,035 1,081
3,0 - 0,586
3,0 - 0,921 3,0 1,202 1,57
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PiRINC VE BAKIRDAN MAMUL BORULARIN kg/m AGIRLIKLARI

Dia & Wall Brass Dia & Wall Brass Cooper Dia & Wall Brass
Kutur ve et Piring Kutur ve et Pirin¢g Bakir Kutur ve et Pirin¢
mm Kg/m mm Kg/m Kg/m mm Kg/m
19x1,0 0,481 0,502 28x1,0 0,721 0,753 60x1,0 1,575 1,647
1,5 0,701 0,732 1,5 1,061 1,111 1,5 2,343 2,450
2,0 0,908 0,949 2,0 1,389 1,452 2,0 3,097 3,239
2,5 1,101 1,152 2,5 1,702 1,780 2,5 3,839 4,015
3,0 1,282 1,341 3,0 2,003 2,095 3,0 4,566 4,776
20x1,0 0,507 0,531 30x1,0 0,774 0,809 65x1,0 1,709 1,788
1,5 0,741 0,776 1,5 1,140 1,192 1,5 2,544 2,660
2,0 0,961 1,005 2,0 1,495 1,564 2,0 3,364 3,519
2,5 1,168 1,222 2,5 1,836 1,920 2,5 4,173 4,364
3,0 1,362 1,424 3,0 2,163 2,262 3,0 4,967 5,195
21x1,0 0,534 0,559 35x1,0 0,908 0,950 70x1,0 1,842 1,926
1,5 0,781 0,817 1,5 1,342 1,403 1,5 2,744 2,870
2,0 1,015 1,061 2,0 1,762 1,843 2,0 3,631 3,798
2,5 1,235 1,291 2,5 2,170 2,268 2,5 4,505 4,712
3,0 1,442 1,508 3,0 2,563 2,681 3,0 5,367 3,613
22x1,0 0,561 0,587 40x1,0 1,041 1,089 80x1,0 2,108 2,206
1,5 0,821 0,860 1,5 1,542 1,613 1,5 3,144 3,288
2,0 1,068 1,117 2,0 2,029 2,122 2,0 4,166 4,357
2,5 1,300 1,360 2,5 2,503 2,618 2,5 5,174 5,411
3,0 1,522 1,591 3,0 2,964 3,100 3,0 6,168 6,451
24x1,0 0,614 0,642 45x1,0 1,175 1,228 90x1,5 3,544 3,707
1,5 0,901 0,943 1,5 1,742 1,822 2,0 4,700 4,915
2,0 1,175 1,229 2,0 2,301 2,402 2,5 5,841 6,109
2,5 1,435 1,501 2,5 2,837 2,967 3,0 6,970 7,290
3,0 1,682 1,760 3,0 3,364 3,519 10x1,5 3,945 4,129
25x1,0 0,641 0,670 50x1,0 1,309 1,369 2,0 5,233 5,473
1,5 0,941 0,984 1,5 1,943 2,032 25 6,508 6,807
2,0 1,228 1,285 2,0 2,564 2,681 3,0 7,771 8,127
2,5 1,502 1,571 2,5 3,171 3,317
3,0 1,762 1,843 3,0 3,765 3,939
26x1,0 0,668 0,698 55x1,0 1,442 1,509
1,5 0,981 1,026 1,5 2,143 2,241
2,0 1,282 1,340 2,0 2,830 2,960
2,5 1,569 1,641 2,5 3,504 3,665
3,0 1,842 1,927 3,0 4,166 4,357
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SILME - LAMA

LEVHA - SAC

ESITKENAR
KOSEBENTLER

KALINLIK LCT] KALINLIK Kg/m KALINLIK Kg/m

16x3 0,384 0,30 mm 2,355 20x20x3 0,880
20x3 0,470 0,40 mm 3,140 25x25x3 1,120
20x5 0,785 0,50 mm 3,980 30x30x3 1,330
25x5 0,981 0,80 mm 6,280 30x30x4 1,780
30x3 0,700 1 mm 7,850 35x35x4 2,100
30x5 1,180 1,25 mm 9,810 40x40x4 2,420
35x5 1,375 1,50 mm 11,800 50x50%5 3,770
40x5 1,570 2 mm 15,700 65x65%7 6,830
50x5 1,963 2,50 mm 19,600 65x65%9 8,620
60x5 2,355 3 mm 23,600 60x60x6 5,240
70x5 2,747 3,50 mm 27,500 70x70x7 7,380
80x5 3,140 4 mm 31,400 80x80x8 9,660
100x5 3,925 5 mm 39,250 80x80x10 11,900
20x10 1,570 6 mm 47,100 100x100x10 15,100
25x10 1,960 7 mm 54,300 120x120x11 19,900
30x10 2,360 8 mm 62,800 150x150x15 31,600
35x10 2,750 9 mm 70,650

40x10 3,140 10 mm 78,500 :

40x12 3,770 11 mm 86,300 PRATIK

45x10 3,530 12 mm 94,200 NOT: DEMIR MALZEMEDE
45x12 4,240 13 mm 102,000 AMPIRIK OLARAK AGIRLIK
50x10 3,925 14 mm 109,900 . HESA?'

50x12 4,710 15 mm 117,700 KITLE = HACIM x 8'dir.
50x16 6,280 16 mm 125,600

50x20 7,850 17 mm 133,400

60x10 4,170 18 mm 141,300

75x10 5,890 19 mm 149,100

100x10 7,850 20 mm 157,000

110x10 8,640 21 mm 164,800

115x10 9,030 22 mm 172,700

120x10 9,420 23 mm 180,500

120x12 11,305

125x10 9,810
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NP | DEMIRI NP U DEMIRI ORTA AGIRLIKTAKi BORULAR

Lo L

Parmak Cap . Agirhk Kg/m
KALINLIK Kg/m KALINLIK Kg/m inch mm Dis Cap Et Kalinhgi ami——

80x42 5,950 30x15 2,000 1/8" 6 10,2 2,0 0,410
100x50 8,320 40x20 2,700 1/4" 8 13,5 2,35 0,654
120x58 11,200 50x25 4,320 3/8 10 17,2 2,35 0,858
140x66 14,370 50x38 5,590 172 15 21,3 2,65 1,23
160x74 | 17,900 60x30 5,070 3/4 20 26,9 2,65 1,59
180x82 | 21,900 65x42 7,090 ] :/4 gg ig'z g;g g":s
200x90 26,300 80x45 8,640 e 20 483 325 365
220x98 31,100 100x50 10,600 5 50 60.3 365 517

240x106 | 36,200 120x55 13,400 210 65 761 3.65 6.63
260x13 41,900 140x60 16,000 3 80 88,9 4,05 8,64

300x125 54,250 160x65 18,800 4 100 114,3 45 12,4

380x149 | 84,000 180x70 22,000 5 125 139,7 4,85 16,7

200x75 25,300 6 150 165,1 485 19,8
220x80 29,400 8" 200 219 4,5 23,7
240x90 33,200 L .
260x90 37.900 DIKDORTGEN PROFIL
280x95 41,800
300x100 | 46,200 .

KARE PROFIL

SPIRAL BORU

ET
KALINLIGI

Kg/m

AGIRLIGI

S 5
& % z £ 1,2 0,705
4 g X 15| 25 1,5 0,870
X < 2.0 1,130
3 5 12 | 0,320 1.2 0,911
= | £ DENEY 10 | 15 | 0,390 30 1,5 1,130
zZo Ze g% BASINCI 2,0 | 0,500 20 2,0 1,480
3¢ SE o g3 1,2 | 0526 1,5 1,34
z o T kg 7 e 15 | 1,5 | 0647 40 2,0 2,60
w cm? Kg/em 2,0 0,838 3,0 2,78
> 1,2 0,705 35 1,5 1,610
AR
’ ’ 20 | 1,130 0 15 1,610
300 323,9 5,6 43,8 28 44 12 0011 30 2,0 2,120
350 | 3556 | 56 | 482 25 40 25 | 15 | 1130 2.0 2.425
400 | 406 63 | 624 25 39 20 | 1480 50 3,0 3,650
450 | 4572 | 63 | 70,3 22 35 15 | 1350 35 4,100
500 | 508 | 63 | 782 | 20 31 30 1 2% | 1800 2,0 275
550 | 5588 | 63 | 861 | 18 29 15 | 1820 el gg 2'38
600 | 609,8 | 63 | 94,1 16 26 40 | 20 | 2425 2’0 3’06
650 | 6604 | 7,1 115 17 27 30 | 3,650 60 A pres
700 | 7112 | 74 124 16 25 2,0 3,06 40 35 520
750 | 762,0 | 8,0 148 17 27 50 3,0 4,50 2.0 3.68
800 | 8124 | 80 | 158 | 16 25 35 | 520 80 3.0 5,40
900 | 9144 | 9,0 200 16 25 60 2,8 2’23 85 6,20
1000 [1016,0| 10,0 | 248 16 25 e P 100 2:g 1%,5,800
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SANAYi BORULARI KARE PROFILLER
X
R |
/S ;
I
I

a al A____ N _

ET KALINLIGI mm <

) 1 E ‘E 5 5 o

! 2 15 1.8 2.0 £ =
: E = ° § 2 = E£5
AGIRLIK Kg/m E & u ¥ = g 2 -
= S c o o 24 0o =

=] ] £ = >
8 0.173 = c = x o ] T 5
£ 8 2 £ £ > XE
9.3 | 0.197 S o @ ) - k] 2o
= & < < 3 = E

10 | 0222 | 0.260 | 0.314 TR E b
13 | 0296 | 0.349 | 0425 10 |10 2] o036 | 028 | 005 | 010 | 037
16 | 0.370 | 0.438 | 0.536 | 0.630 | 0.690 10| 2| 056 | 044 | 018 | 024 | 057
172 | 0395 | 0.486 | 0573 | 0.675 | 0.740 15 | 12| 2] 066 | 052 | 021 | 028 1 056
10 | oasa | 0527 | osar | 0763 | 0838 15| 3| 081 | 064 | 025 | 033 | 055
: : : : : 10| 2| 076 | 060 | 046 | 046 | 078
21 0.493 | 0.586 | 0.721 0.852 | 0.937 20 1.2 2 0.90 0.71 0.53 0.53 0.77
22 | 0518 | 0.616 | 0.758 | 0.891 | 0.986 15| 3 [ 111 | 087 [ 064 | 064 | 076
25 | 0592 | 0.704 | 0.869 | 1.030 | 1.134 20 | 3 | 144 | 113 | 079 | 079 | 0.4
10| 2| 09 | 075 | 092 | 074 | 098
286 | 0.666 | 0.793 | 0.980 | 1163 | 1.282 2l 2] 1124 | 090 | 108 | 08s | 097
30 | 0715 | 0.852 | 1.054 | 1252 | 1.381 25 | 15 | 3 | 141 | 111 130 | 104 | 0.96
32 | 0764 | 0911 | 1128 | 1341 | 1480 20| 3 | 184 | 144 | 163 | 130 | 094
10| 2] 116 | 091 | 163 | 109 | 119
35 | 0.838 | 1.000 | 1239 | 1474 | 1628 2|2l 138 | 108 | 191 | 127 | 118
38 | 0.912 | 1089 | 1.350 | 1.607 | 1.776 30 | 15| 3| 171 | 134 | 232 | 155 | 116
40 | 0.962 | 1148 | 1424 | 1696 | 1874 20| 3 | 224 | 176 | 294 | 196 | 114
12| 3| 186 | 146 | 468 | 234 | 159
42 1207 | 14 ) :

0 98 | 1784 | 1973 15| 3| 231 | 181 | 572 | 286 | 157
45 1296 | 1609 | 1918 | 2.121 40 | 20| 3 | 304 | 239 | 734 | 367 | 155
48 1.385 | 1720 | 2.051 | 2.269 26| 4| 375 | 294 | 883 | 441 | 153
50 1242 | 1794 | 2140 | 2367 32| 5 | 444 | 349 | 1020 | 510 | 151
15| 3 | 2901 | 228 | 1142 | 457 | 198
51 1474 | 1831 | 2.184 | 2.417 20| 3 | 384 | 302 | 1477 | 591 | 196
55 1592 | 1.979 | 2.361 | 2.614 50 | 26| 4 | 475 | 373 | 1791 | 716 | 194
60 1740 | 2.164 | 2583 | 2.861 32| 5 | 564 | 443 | 2085 | 834 | 192
o a2 20| 3| 464 | 364 | 2604 | 868 | 237
: 2275 | 2717 | 3.009 60 | 26 | 4 | 575 | 451 | 3174 | 1058 | 2.35
70 2.534 | 3.027 | 3.354 32| 5| 684 | 537 | 3714 | 1238 | 2.33
76 2756 | 3.294 | 3.650 26 | 4 | 675 | 5.30 51.33 | 14.66 2.76
80 p90s | 3471 | 3847 70 | 32| 5 | 804 | 631 | 6027 | 1722 | 274
40| 5 | 931 | 731 | 6881 | 1966 | 272
89 3.871 | 4.291 25| 4| 775 | 6.08 | 7766 | 19.41 | 3.16
90 3.915 | 4.340 80 | 32| 5| 924 | 725 | 9144 | 2286 | 3.14
100 4833 40 | 5 | 1071 | 841 | 104.68 | 26.17 | 3.12
32| 5 | 1044 | 820 | 13186 | 29.30 | 3.55
1o 5.327 00 | 40| 5 | 1211 | 951 | 15126 | 33.61 | 354
114 5.600 42 | 6 | 1376 | 10.80 | 169.98 | 3777 | 352
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ESIT KOLLU KOSEBENTLER

Olgiiler (mm)

20-20-3 3 1,42 | 088 80-80-8 8 12,3 | 9,65
20-20-4 20 4 35 2 1,45 | 1,14 0077 80-80-10 80 10 10 5 15,1 11,9 0.31
80-80-12 12 179 | 141 ’
25.25.3 3 1,42 1,12 80-80-14 14 20,6 16,1
25-25-4 25 4 35 2 1,85 | 1,45 | 0,097
25-25-5 5 226 | 1,77 90-90-9 9 155 [ 12,2
90-90-11 1 18,7 | 147
30-30-3 3 1,74 | 1,36 o013 | s | % | ap | 1 | 0%
30304 | 30 [ 4| 5 25 | 227 | 1,78 | 0,116 90-90-16 16 264 | 20,7
30-30-5 5 2,78 | 2,18
100-100-10 10 19,2 | 151
35-35-4 4 267 | 2,10 100-100-12 100 12 12 6 22,7 178 0.39
35355 | 35 |5 5 25 | 328 | 257 | 0,136 100-100-14 14 262 | 206 | 7
35-35-6 6 387 | 3,04 100-100-16 16 296 | 232
40-40-4 4 3,08 | 242 110-110-10 10 212 | 16,6
40-40-5 40 5 6 3 379 | 2,97 | 0,155 110-110-12 | 110 | 12 [ 12 6 25,1 19,7 | 0,430
40-40-6 6 448 | 352 110-110-14 14 290 | 228
45-45-5 5 430 | 3,38 120-120-11 1 254 | 199
was7 | |7 | T | % | ses a0 | O] 1m0 | o8| o | e | 297 | 288 | o4
120-120-15 15 ’ 339 | 266 ’
50505 5 480 | 377 120-120-17 17 381 | 29,9
50-50-6 6 569 | 447
50-50-7 50 7 7 35 6,96 5,15 0,194 130-130-12 12 30,0 | 23,6
50-50-9 9 824 | 6,47 130-130-14 | 130 | 14 | 14 7 34,7 272 | 0,508
130-130-16 16 39,3 | 309
55-55-6 6 6,31 | 4,95
55-55-8 55 8 8 4 823 [ 646 | 0,213 140-140-13 13 350 [ 275
55-55-10 10 10,1 7.90 140-140-15 | 140 | 15| 15 75 40,0 | 31,4 | 0,547
140-140-17 17 450 | 353
60-60-6 6 6,91 | 542
60-60-8 10 8 8 4 9,03 | 709 | 0,233 150-150-14 14 403 | 31,6
60-60-10 10 1,1 | 8,69 150-150-16 | 150 | 16 | 16 8 457 | 359 | 0,586
150-150-18 18 51,0 | 40,1
65-65-7 7 870 | 6,83
65-65-9 65 9 9 45 11,0 | 862 [ 0,252 160-160-15 15 46,1 | 36,2
65-65-11 1 13,20 | 10,30 160-160-17 | 160 | 17 | 17 8,5 51,8 | 40,7 | 0,625
160-160-19 19 575 | 451
70-70-7 7 9,40 | 730
70-70-9 70 9 9 45 | 11,9 [ 9,34 | 0272 180-180-16 16 554 | 435
70-70-11 1 14,30 | 11,20 180-180-18 | 180 | 18 | 18 9 61,9 | 486 | 0,705
180-180-20 20 684 | 537
75-75-7 7 10,1 7,94
75-75-8 75 8 10 5 15 | 9,03 0.991 200-200-16 16 61,8 | 485
75-75-10 10 14,1 11,1 ’ 200-200-18 | 200 | 18 | 18 9 69,1 | 543 | 0,785
75-75-12 12 16,7 | 13,1 200-200-20 20 76,40 | 59,9
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ESIT OLMAYAN KOLLU KOSEBENTLER

Olgiiler (mm)
b d
30-20-3 3 142 | 1,11
s020a | 20| 3| 4 [35] 2 | {5 | qus | 0097
40-20-3 3 1,72 | 1,35
40-20-4 20 40 4 35 2 225 | 1,77 o117
40-30-4 4 2,87 | 2,25
40-30-5 80| 4 5 4 2 3,53 | 2,77 0.146
50-40-3 3 2,63 | 2,06
50-40-4 | 40 | 50 4 4 2 346 | 2,71 | 0,177
50-40-5 5 427 | 3,35
60-30-5 5 429 | 3,37
60-30-7 30| & 7 6 8 585 | 4,59 0.175
60-40-5 5 4,79 | 3,76
60-40-6 | 40 | 60 6 6 3 568 | 4,46 | 0,195
60-40-7 7 6,55 | 5,14
65-50-5 5 554 | 4,35
65-50-7 | 50 | 65 7 6,5 | 35| 760 | 597 | 0,224
65-50-9 9 9,58 | 752
75-55-5 5 6,30 | 4,95
75-55-7 | 55 | 75 7 7 3,5 | 866 | 680 | 0,254
75-55-9 9 10,9 | 8,59
75656 6 81 | 637
75-65-8 | 65 | 75 8 8 4 10,6 | 8,34 | 0,273
75-65-10 10 13,1 | 10,3
80-40-6 6 6,89 | 541
80-40-8 40 | 80 8 7 3,5 9.01 707 0,234
80-65-6 6 8,41 | 6,60
80-65-8 8 1,0 | 8,66
80-65-10 65 | 8 10 8 4 13,6 | 10,7 0.283
80-65-12 16,0 | 12,6
90-60-6 6 8,69 | 6,82
90-60-8 | 60 | 90 8 7 | 35| 11,4 | 896 | 0,294
90-60-10 10 1411 11,0
90-75-7 7 1,1 8,74
90-75-9 | 75 | 90 9 85 | 45 | 141 1,1 | 0,322
90-75-10 1 170 | 134

b r
100-50-6 6 8,73 | 6,85
100-50-6 50 | 100 [ 8 9 45| 11,5 | 899 | 0,292
100-50-6 10 141 11
100-65-7 7 1,2 | 877
100-65-9 65 | 100 [ 9 10 5 142 | 11,1 | 0,321
100-65-11 1 171 13,4
100-75-7 7 1,9 | 9,32
100759 | 75 {100 | 9 [ 10 | 5 [ 151 | 11,8 | 0,341
100-75-11 1 182 | 143
115-65-8 8 13,8 | 10,9
115-65-10 65 | 1 10 8 4 171 13,4 0.3
120-80-8 8 155 | 12,2
120-80-10 10 19,1 | 15,0
1208042 | 8| 2 {2 | M [55] 227 | 178 | O%°
120-80-14 14 262 | 20,5
130-65-8 8 151 | 11,9
130-65-10 | 65 | 130 | 10 | 11 | 55| 18,6 | 146 | 0,381
130-65-12 12 22,1 173
130-75-8 8 159 | 125
130-75-10 | 75 [ 130 [ 10 | 105 | 55 | 19,6 | 154 | 0,401
130-75-12 12 233 | 183
130-90-10 10 21,2 | 16,6
130-90-12 | 90 [ 130 [ 12 | 12 6 | 251 | 19,7 [ 0,430
130-90-14 14 29,0 | 22,8
150-75-9 9 195 | 153
150-75-11 75 1150 [ 11 [ 10,5 | 55| 23,6 | 18,6 | 0,441
150-75-13 13 277 | 21,7
150-100-10 10 242 | 19,0
150-100-12 | 100 | 150 | 12 | 13 | 6,5 | 28,7 | 226 | 0,489
150-100-14 14 332 | 26,1
160-80-10 10 232 | 182
160-80-12 | 80 [ 160 | 12 | 13 | 65| 275 | 21,6 | 0,469
160-80-14 14 31,8 | 25,0
200-100-10 10 292 | 23,0
200-100-12 12 348 | 273
200-100-14 100 | 20 14 15175 40,3 | 31,6 0.58
200-100-16 16 457 | 359
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T PROFILLER

@) 20 20 3 15 1 1.12 0.88 0.075
21/2 25 25 35 2 1 1.64 1.29 0.094
3 30 30 4 2 1 2.26 177 0.114
(31/2) 35 35 45 25 1 2.97 2.33 0.133
4 40 40 5 25 1 3.77 2.96 0.153
(41/2) 45 45 55 3 15 4.67 3.67 0.171
5 50 50 6 3 15 5.66 4.44 0.191
6 60 60 7 3.5 2 794 6.23 0.229
7 70 70 8 4 2 10.6 8.32 0.268
8 80 80 9 45 2 13.6 10.7 0.307
9) 90 90 10 5 2.5 171 13.4 0.345
10 100 100 1 5.5 3 20.9 16.4 0.383
12 120 120 13 6.5 3 29.6 23.2 0.459
14 140 140 15 75 4 39.9 313 0.537
y

Boyutlar
mm

6-3 60 30 5.5 3 1.5 4.64 3.64 0.171
(7-3 12) 70 35 6 3 1.5 5.94 4.66 0.201
8-4 80 40 7 35 2 791 6.21 0.233
(9-4 12) 90 45 8 4 2 10.2 8.01 0.258
10.5 100 50 8.5 4.5 2 12.0 9.42 0.287
12.8 120 60 10 5 25 17.0 13.4 0.345
(14.7) 140 70 1.5 6 3 22.8 17.9 0.402
(16.8)" 160 80 13 6.5 3.5 29.5 23.2 0.460
(18.9) 180 90 14.5 75 3.5 370 29.1 0.518
(20.10)") 200 100 16 8 4 45.4 35.6 0.576
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NPI PROFILLER

Boyutlar mm

12 120 58 5.1 7.7 3.1 14.2 11.2 0.439
y 14 140 66 5.7 8.6 3.4 18.3 14.4 0.502
b 16 160 74 6.3 9.5 3.8 22.8 179 0.575
T e 18 180 82 6.9 10.4 4.1 279 21.9 0.640
t) 20 200 90 75 1.3 4.5 33.5 26.3 0.709
: 22 220 98 8.1 12.2 4.9 39.6 31.1 0.775
! 24 240 106 8.7 13.1 5.2 46.1 36.2 0.844
Coxe— 1L _S_X_ N 26 260 113 9.4 14.1 5.6 53.4 41.9 0.906
| (28) 280 119 10.1 15.2 6.1 61.1 48.0 0.966
—fif<t 30 300 125 10.8 16.2 6.5 69.1 54.2 1.030
: (32) 320 131 1.5 17.3 6.9 778 61.1 1.091
i 34 340 138 12.2 18.3 7.3 86.8 68.1 1.152
X d{: 36 360 143 13.0 19.5 78 971 76.2 1.208
! 38* 380 149 13.7 20.5 8.2 107 84.0 1.266
;'/ 40 400 155 14.4 21.6 8.6 118 92.6 1.330
422 425 163 15.3 23.0 9.2 132 104 1.407
45 450 170 16.2 243 9.7 147 115 1.478
47 V2 475 178 171 25.6 10.3 163 128 1.550
50 500 185 18.0 270 10.8 180 141 1.626
55 550 200 19.0 30.0 11.0 213 167 1.797
60 600 215 21.6 324 13.0 254 199 1.924

isaret Boyutlar mm F G u
§ h b d t 7 cm? kg/m m2m
18%) 180 180 9 14 14 65.8 51.6 1.038
20* 200 200 10 16 15 82.7 64.9 1.154
22%) 220 220 10 16 15 91.1 71.5 1274
24 240 240 11 18 17 111 874 1.389
26 260 260 11 18 17 121 94.8 1.509
28 280 280 12 20 18 144 113 1.623
30 300 300 12 20 18 154 121 1.745
23%) 320 300 13 22 20 171 135 1.780
34%) 340 300 13 22 20 174 137 1.820
36%) 360 300 14 24 21 192 150 1.856
38%) 380 300 14 24 21 194 153 1.896
40%) 400 300 14 26 21 209 164 1.936
(42%2*) | 425 300 14 26 21 212 166 1.986
45%) 450 300 15 28 23 232 182 2.031
47 2%) 475 300 15 28 23 235 185 2.081
50%) 500 300 16 30 24 255 200 2127
55%) 550 300 16 30 24 263 207 2.227
60%) 600 300 17 32 26 289 227 2.321
65%) 650 300 17 32 26 297 234 2.421
70%) 700 300 18 34 27 324 254 2.517
75%) 750 300 18 34 27 333 261 2.637
80%) 800 300 18 34 27 342 268 2.717
90%) 900 300 19 36 30 381 299 291
100%) 1000 300 19 36 30 400 314 3.111

| Flaslarin i¢ ylizi %9 egimli profiller

10.10 100 100 75 10.25 10 26.8 21.0 0.556
12.12 120 120 8 1 1 34.6 272 0.665
14.14 140 140 8 12 12 43.3 34.0 0.780
16.16 160 160 9 14 14 574 45.0 0.888
18.18%) 180 180 9 14 14 64.7 50.8 1.018
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U PROFILLER

y
dole

y
Boyutlar mm
b d
8 80 45 6 8 4 11.0 8.64 0.312
10 100 50 6 8.5 45 13.5 10.6 0.372
12 120 55 7 9 45 17.0 13.4 0.434
14 140 60 7 10 5 20.4 16.0 0.489
16 160 65 75 10.5 55 24.0 18.8 0.546
18 180 70 8 11 55 28.0 22.0 0.611
20 200 75 85 1.5 6 32.2 25.3 0.661
22 220 80 9 12.5 6.5 374 29.4 0.718
24 240 85 9.5 13 6.5 423 33.2 0.775
26 260 90 10 14 7 48.3 379 0.834
28 280 95 10 15 75 53.3 418 0.890
30 300 100 10 16 8 58.8 46.2 0.950
32 320 100 14 175 8.75 75.8 59.5 0.982
35 350 100 14 16 8 773 60.6 1.047
Kazan Borulari Masonlar

Kazan, buhar ve esanjor borular agagidaki
normlara uygun olarak imal edilirler.

Boyutlar: TS 416, DIN 2458, ASTMA 178'e gore, d

Malzeme: DIN 17100, St 33, St 37 veya St 42

Ticari ve Ozel kalitelerde imal edilebilen batin Do

kazan borularinin, i¢ kapaklari alinir, tavlanir ve
ayri ayri kontrole tabi tutulur |

KAZAN BUHAR VE ESANJOR BORULARININ

LELLLELL L L EL L L

Dis Cap Et Kalinhigi Agirhk ANMA OLCUSU Dis Cap d Uzunluk |
mm mm kg/m ing mm mm
21,3 2 0,952 8 1/4 175 25+2

25 2 1,130 10 3/8 21,5 26+2
31,8 2,5 1,81 15 1/2 27 34+3
38 2,5 2,19 20 3/4 33,5 36+3
445 25 2,59 25 1 40,5 43+3
51 3 355 32 11/4 50 48+3
o7 3 400 50 s 7 564

+

6;365 g :’32 65 21/2 86 65+4
76.0 3 5'40 80 3 100 71+4
’ ’ 100 4 126 83+6
82,5 3,2 6,26 125 5 152 92+6
88,9 3.2 6,76 150 6 180 92+6
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Boru Caplarina Gére Basingli Hava Kapasitesi (dm?3/s)

Hiz m/s 15 20 25 32 40 50 65 80 100 125 150 200
3.0 0.6 11 17 3.0 4.1 6.5 10.9 15.1 25.7 39.2 56.2 98.5
3.5 0.7 13 2.0 3.5 4.7 7.6 12.7 17.6 30.0 45.7 65.5 115.0
4.0 0.8 14 2.3 4.0 5.4 8.7 14.6 20.1 34.2 52.2 74.9 131.0
45 0.9 16 2.6 4.5 6.1 9.8 16.4 22.6 38.5 58.8 84.2 1470
5.0 1.0 18 2.8 5.0 6.8 10.8 18.2 251 42.8 65.4 93.6 164.0
55 11 2.0 3.1 55 7.4 1.9 20.0 276 4741 71.9 103.0 181.0
6.0 12 2.1 3.4 6.0 8.1 13.0 218 30.1 513 78.5 112.0 197.0
6.5 1.3 23 3.7 6.5 8.8 141 23.7 32.6 55.6 85.0 122.0 213.0
7.0 14 2.5 4.0 7.0 9.5 15.1 255 35.1 59.9 915 131.0 230.0
7.5 15 27 4.3 7.5 10.1 16.2 27.3 376 64.2 98.0 140.0 246.0
8.0 16 2.8 4.5 8.0 10.8 17.3 29.1 40.1 68.5 105.0 150.0 263.0
8.5 17 3.0 4.8 8.5 1.5 18.4 31.0 42.6 72.8 111.0 159.0 278.0
9.0 18 3.2 51 9.0 12.2 19.5 32.8 451 771 118.0 169.0 296.0

Serbest Havanin Basing Altindaki Hacim Degerleri

Serbest Hava Hacmi Basingli Hava Hacmi (dm?)
dm? 4 bar 5 bar 7 bar
5 1.01 0.84 0.63
10 2.02 1.68 1.26
15 3.038 2.52 1.90
20 4.04 3.37 2.53
25 5.05 4.21 3.16
30 6.06 5.05 3.79
35 7.07 5.89 4.42
40 8.08 6.73 5.06
50 10.1 8.42 6.32
60 12.1 10.1 758
70 141 11.8 8.85
80 16.2 13.5 10.1
90 18.2 15.1 1.4
100 20.2 16.8 12.6
125 25.2 21.0 15.8
150 30.3 25.2 19.0
175 35.3 29.5 221
200 40.4 33.7 25.3
225 45.4 379 28.4
250 50.5 42.1 31.6
275 55.5 46.3 34.8
300 60.6 50.5 379
350 70.7 58.9 442
400 80.8 67.3 50.6
500 101.0 84.2 63.2
750 151.0 126.0 95.0
1000 202.0 168.0 126.0
1250 252.0 210.0 158.0
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TESiISAT BORULARI
v GALVANiZ
ORD BORU
AGIRLIGI ALY
ol AGIRLIGI
kg/m
12" 15 213 2.65 121 1,22
34" 20 26.9 265 156 157
1" 25 33.7 325 2.41 2,43
%" 32 224 325 3.10 3,13
%" 40 483 325 3.56 3,60
2" 50 60.3 3.65 5.03 5,10
25" 65 76.1 365 6.42 6,54
3" 80 88.9 4.05 8.36 8,53
4" 100 1143 450 122 12,5
5" 125 139.7 485 16.6 171
6" 150 165.1 4.85 198 204
8" 200 219.0 4.50 237 24,0
10" 250 273.0 5.00 33.0 34,0
12" 300 3239 5.60 438 44,5

SANAYi BORULARI

Uretim Tablosu
Et Kalinhgi 1,00 1,20
Dis S mm
Cap mm Et Kalinhgi Toleransi =% 10
oD Tolerans Birim Agirhk Kg/mt

47 0,070

6 0,091 0,102

8 0,126 0,142 0,173

9 0,148 0,162 0,197

10 +0,12 0,161 0,182 0,222

13 0,212 0,240 0,296 0,349 0,425

16 0,300 0,370 0,438 0,536

17 0,320 0,394 0,468 0,573 0,740
19 0,359 0,444 0,527 0,647 0,838
21 0,398 0,493 0,586 0,721 0,937
22 0,418 0,518 0,616 0,758 0,986
25 0,477 0,592 0,704 0,869 1,134
25,4 =015 0,485 0,602 0,716 0,884 1,154
28 0,537 0,666 0,743 0,980 1,282
28,6 0,548 0,680 0,811 1,002 1,312
32 0,615 0,764 0,911 1,128 1,480
35 + 020 0.838 1,000 1,239 1,628
38 : 0.912 1,089 1,350 1,776
40 1,148 1,424 1,874
42 1,207 1,498 1,973
45 1,296 1,609 2,121
48 +0,30 1,385 1,720 2,269
51 1,474 1,831 2,417
57 1,651 2,053 2,713
60 1,740 2,164 2,861
63,5 +0,40 1,829 2,275 3,009
76 2,756 3,650




