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Paslanmaz cgeliklerin kimyasal 6zellikleri Chemical properties of stainless steel grades

S e P GO [ OTHERS

201 0.05 0.15 4 7 5 - Mn
301 0.10 0.04 5 i - -
304L 0.02 0.06 18.3 9.2 - -
304L 0.02 0.06 18.3 10.2 - -
304 0.04 0.06 18.3 8.7 - -
304LN 0.02 0.14 18.3 8.7 - --
321 0.04 0.01 17.3 9.2 - Ti
305 0.04 0.04 18.5 11.5 - --
316L 0.02 0.06 17.3 11 22 -
316 0.04 0.04 16.8 10.7 2.2 -
316LN 0.02 0.14 17.5 11 22 -
316Ti 0.04 0.01 il 11 22 Ti
316L 0.02 0.08 18.3 12.2 3.2 -
316L 0.02 0.06 17.3 12.7 2.7 -
316 0.04 0.06 17 11 2.7 =
317L 0.02 0.08 18.3 12.2 3.2 --
317LN 0.02 0.10 17 11 3.2

531726 0.02 0.14 17.3 12.7 42 -
NO8904 0.01 0.06 20 25 4.5 Cu
S31254 0.01 0.20 20 18 6.1 Cu
S32750 0.01 0.50 24 22 s Mn, Cu
532304 0.02 0.10 23 4.5 - -
S$31803 0.02 0.17 22 5.5 3 -
S32750 0.02 0.27 25 ¥ 4 -
409 0.02 - 12 - - Ti
4108 0.04 - 12 - - --
430 0.04 - 16.5 - - -
542010 0.20 - 15 - - -
420 0.30 - 12.5 - - -
- 0.03 0.04 16 5 1 -
304H 0.05 0.06 18.3 8.7 - -
321H 0.05 0.01 17.3 o - Ti
309S 0.06 0.08 22.5 12.5 - -
-- 0.04 0.04 20 12 - Si
3108 0.05 0.06 25 20 - --
530415 0.05 0.15 18.5 9.5 - Si, Ce
S30815 0.09 0.17 21 11 = Si, Ce

S35315 0.05 0.15 25 35 - Si, Ce
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Paslanmaz celik mekanik ozellikleri

Mechanical properties of stainless steel

Paslanmaz celik fiziksel ozellikleri Rp0.2 Rpl.0 Rm Rp0.2 Rm
Physical properties of stainless steel EN Nfmm® N/mm®* Nimm® | ASTM  Nimm® Rimm?
Densty  Modulus Thermal L | 14512 220 380 S40910 170 380
, Wulsply | wpAMonBTW || @ | ramon 230 400 541008 205 415
PKgidm® EKNimm® | ox107 C° || & | 14016 260 430 543000 205 450
EN RT RT _ 400°C| 100°C 400°C 1.4510 240 420 543035 205 415
L | 1512|717 220 185 | 105 120 o o
= . . R 1 . . - ’ =
5 | 140ts DT s qes || B[ 1o | s
“ | 14510 . . 105 105 = | 14018 680 840 } .
40211 17 218 160 | 108 120 1.4362 400 630 532304 400 60D
slige S E m)gume o @ oo
= 2 :
14018 200 10 jTe3 M6 S | 1.4410 530 730 332750 550 795
1.4362] 7.8 200 172 | 160 175
x| 1aum0l - ‘ ) ) ) 14372 350 380 750 320100 260 655
3 | 14462 . . . 14310 250 280 600 530100 205 515
3 | 14410 . : . 14307 200 240 500 530403 170 485
14301 210 250 520 530400 205 515
1.4372] 78 200 172 | 160 175 14311 270 310 550 530453 205 515
1.4310| 7.9 - - - - 14541 200 240 500 832100 205 515
1.4307| 7.9 200 172 | 1860 175 14306 200 240 500 530403 170 485
1.4301 | - - - - - 14303 220 250 500 330500 205 515
1.4311 . . . 1.4404 220 260 520 531603 170 485
14541 - : - - . 14401 220 260 520 531600 205 515
1.4306| 7.9 200 172 | 1860 175 14406 280 320 580 531653 205 515
1.4303] - . . . . o | 14571 220 280 520 531603 205 515
1.4404| 80 200 172 | 160 175 S| 14432 220 280 520 531603 170 485
1.4401 | - . ; : . % | 14436 220 260 30 531600 205 515
1.4406 . ; . 2| 14435 220 280 520 331603 170 485
1.4571| - - - - - 14438 220 260 520 531703 205 515
o | 14432 80 200 172 | 1860 175 14434 270 30 540 531753 240 550
£ | 1.4438| - - : 2 , 14438 270 310 580 531726 240 550
B | 1.4435) - - - - - 14539 220 260 520 NDS904 215 490
Z | 1.4438| 80 200 172 | 160 175 14547 300 340 650 §31254 300 650
1.4434 - . . . . 14652 430 470 750 832654 430 750
1.4433| 8.0 200 172 | 160 175 14948 180 230 510 530400 205 515
1.4539 ] - 195 166 | 160 170 14878 190 230 500 532109 205 515
1.4547 195 186 | 160 180 14818 200 330 60O 530416 200  BOD
1.4652 180 163 | 150 162 14833 210 250 500 $30908 205 515
s m wrclus wwo| |18 2 R B et
J:g;g ;g 60 18 135 _ 14845 210 250 500 331008 205 515
8T8 79 - - S, 14854 300 340 650 535315 270  B50
1.4833| 7.9 160 125 | 178 195
1.4828| 7.9 . . 178 195
1.4835| 7.8 - - 182 195
1.4845| 7.9 - . 173 190
1.4854| 7.9 - . 165  18.0
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afandard Finland | Sweden Country specific standards | Chemical values (%
2 Avesta 7 =
ASTM EN Polarit Sheffield DIN BS NF SS € Cr Ni Mo Diger
o _ .
= e | 14512 409HyForm | 1.4512 | d0es19]|  z3cTi2 “Nosal 2] - -] T
R
e 1.4003 3/12HyFab [1.4003| - - - 1slo4| - | -
$41050 0.02
853
1.4000 4108 | 1.4000 | 403817 8c1 301 pal e fae|
41035 4 4 z 2 8 0.04 2
430 1.4016 430 1.4016 | 430517 ZBC17 2320 0.04 1651 - - -
L= Z20C13 .
':':_; 542010 1.4021 420L 1.4021 | 420529 2303 090 13 - - -
~—
233C13
@ .40 4201 40 0s 304 gl o ||
@ s 28 M | 1.4028 | 420545 204( 112
(%
Lo Z6CND16-05-
1.4418 24gsv | 1.4a418] - 2387 wels 1] -
e : 01 0.03
> —
@ 14362 sAF2304 |148s2| - | FPCNB02 oaonloo2| 23 |as] - | -
= $32304
= 25CND27-05-
, o ; 4 ; o) & k -
a g | 14460 329 |1.4460 e 2324|002 25| 5 |15
sa1603 | 14462 $31803 | 1.4462 318813 |a o pom.0sas| 2377 | 002 | 22 |55 | 3 | -
§32750 14410 532750 - - Z3CND25-06A7 23281002 | 25 T 4 -
Z12CMNAT-
oo | 14972 17-5Mn . ‘ Shil - loos|17]s5]-] mn
710
201 14310 17-7T 1.4310 | 301521 Z11CN18-08 23311010 ) 17 T - -
o |14307| 710 18-8L - |zo4s11| zacnieo |2352| 002 |18.3] a2 :
304 14301 725 18-8 1.4301 | 304531 Z7CH18-09 2333| 0.04 118.3]| 8.7 -
14311 721 18-8LN | 1.4311 | 304861 | z3cN18-10A2 | 2371 | 0.02 |18.3] 87 1
304LNM
221 1.4541 731 18-10Ti 145771 | 321531 | Z6CNT18-10 | 2337 | 0.04 |[17.3] 9.2 Ti
1 T 8- . - 1 - 01
S | 4% 18-8Cu | 1.4567 23CND18-09FF oo1| 18] o Cu
soaL | 14308 720 19-11L | 1.4308 | 304511 | z3cn1s-10 |2352| 002 [18.:3]102 i
305 1.4303 18-12 1.4303 | 305519 ZICN18-10 - 002] 18 |11.5 -
ZICHD17-11-
e |14%04] 70 17-11-2L | 1.4404 | 316511 02 2348|002 [17.3] 11 |22] -
we | 14401 75 17-11-2 | 1.4401 | 316531 | z76ND17-11- | 2347 | 0.04 [16.8]107|22] -
02
1.4406 51 17-11-2LN | 1.4406 | 316561 - 0.02 |17.5] 11 |22 -
316LN ZICND17-11Az
ien | 14571 781 17-11-211 | 1.4571 | 320831 2350 004 | 17 | 11 |22]
16T ZECNDT17-12
Z3CND17-12-
oL 14432 782 | i7i22si | - |atesis o aas3| 002 17 [11.7]27] -
s |14498| 757 | 171225 |1.4496 | 316533 ZTCNDISA2" 12343 004 | 17 | 11 |27] -
sio, |14435| 752 | 1714280 |taass|test3) oo o, 2888 002 173002727 -
03
oL |14 184431 | 1.4438 | 3t7512| PNDIFIS |oge7| 002 |18.3f122[32] -
70
L 1711300 | - - Lscnpiatand2em3|002] 17| 1 [32] -
74436 744N | 14430 - ~ {00z [173[127]42] -
772 Z3CND18 14
05Az
s7srasse| 904l | 1.4539 | s04s13 2562|001 | 20 | 25 45| cu
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Paslanmaz celik teknik 6zellikleri Stainless steel technical properties

GRADE 304/S11 | 304/S15 | 304/S16 | 304/S31 | 316/S11 | 316/S31 | 316/S33
Proof stress 180 195 195 195 190 205 205

0.2%

(N/mm2)
Tensile 480 500 500 500 490 510 510
strength
Rp1.0

(N/mm2)
Elongation A 40 40 40 40 40 40 40
Min. alo
Hardness HV, 185 190 190 180 195 205 205
Max.
Condition Softened | Softened | Softened | Softened | Softened | Softened | Softened

MAX.
WORKING
STRESSES
Tension or
Compression 120 130 130 130 127 137 137
(N/mm2)
Shear 80 87 87 87 85 91 91

i' N/m m:?l

INTERNATIONAL STANDARDS ON CALCULATION PRINCIPLES
BS 970 Part 3 1991 Mechanical properties for stainless steel

ASTM A 276 Standard specification for stainless steel bars and shapes

AlISI 304 (A2) AISI 304 grade stainless steel

AlS] 316 (A4) AISI 316 grade stainless steel

Notes.
All information provided herein are for informative purposes only. While this document gives guidance relating to the use and nature of the
documents and applications, the ultimate respansibility for correct selection of a product finish for a specific application must lie with the customer.
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Can ve mal glvenligi icin elektrik tesisatlannin mutlaka topraklanmasi gerekir.

Ayni zamanda yildinmdan kerunmak ve yildinmin agabilecegi Snemli zararlan
asgariye Indirmek Igin de toprakiama sistemleri sarttir,

Geligen teknolojinin de yardimiyla paratoner, aktif paratoner ve benzeri

yakalama sistemleri gelistirilmistir. Tim bu sistemlerin yakaladidi zarar verici
enerjileri yakalayarak topraga desarj etmek suretiyle zararsiz hale getiren sisteme
topraklama sistemi diyoruz. Bu sistemde topraga gegis direng degerieri, akim tagima
kapasiteleri, ve es potansiyel baglantilar Snemli aynintiardir.

Gegis direncinin 2 chm' dan daha kiguk olmasi gerekir. Elektrod sayisi bu degere
gtire tespit edilmelidir. Topraklama iletkenlerinin milmkiin oldukga diizgiin veya diiz
bir hat tizerinde gitmesi saglanmalidir. Tim topraklama tesisatinda kullanilan
kiemenslerin yiizeyi iletken kesitinin iki misli olmasi saglanmaldir.

& ﬁ-—hﬁ:-

All electrical systems require to be earthed for our health and the safety of our environment.
Additionally, earthing systems are of highest importance not only because they provide protection
against lightning effects, but also they reduce the risks of lightning and surges efficiently. Today's
advanced technology enables the renovation of the conventional lightning protection systems. The
eventual outcome of these advancements are the state-of-the art surge amrestors, aclive paratoners
and like lightning protective systems. Earthing system is the discharging of such harmful energy to
soil by using all the components of these protective materials. In sail, the stored energy is converted
inlo a passive and non-harmful form. The important point here during discharge is the speed of the
collected energy conducted down to soil. The conduction resistance values, current transport

capacilies, and equal potential connections are of great importance. Conduction resistance value oy
is required to be below 2 ohm. Electrode quantity must be determined according to this value.

Earthing conductors must be on a linear route where no obstacles can change or block the e
discharge speed of the energy. W/

Topraklama, topraklama elemanlari ile yapilir.
Bunlar;

- Som bakir elektrodlar (gubuk)

- Galvanizli késebent / boru kaziklar

- Galvanizli levhalar e
- Bakir levhalar

Bu elemanlar topragin igine belli derinliklerde ve araliklarda gdbmualdr.
lletkenlerlede irtibatlanarak topraklama sistemi olusturulur.
Yildinmdan korunma ve enerji topraklamalan es potansiyel baralanyla
birlestirilerek topraklanmalidir.

Topraklama iletkenlerinin tek parca (yekpare) olmas! gerekmekiedir. Bu iletkenin

aldig elektrik enerjisini kesintisiz bir sekilde topraga desarj etmesini saglar. Bu sebeple iletkenin
hem yekpare hemde iletkenlik oram yiiksek bir malzeme olmasi gerekir. lletkende ek yapiima
zorunlulugunun oldugu sartlarda iletkene kaynak tozu kullamlarak ek yapiimaktadir. Kaynak tozu
sayesinde iletkendeki iletkenlik seviyesi optimum duzeyde tutularak enerji akiminin kagmamasi
saglanmaktadir.

Lightning conductors require to be formed of one piece. This enables the conductor discharge the
electrical energy with no interruption. The conductor also must be of a material with high conductivity
capacity. Weld powder must be used in joints and points of extensions. Connections with powder
weld brings high conductivity on the discharge line where also energy leakage is disabled
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|
:

o]
1
(PP |

Kaynak lozu Uygulamalan =
Kalci elektrik baglantilarn olusturmak amaciyla topraklama sisteminde kullanilan
malzemelerin (bakinn bakira veya bakinn gelige) birbirlerine kaynak

edilmesini saglar.Reaksiyonda bakir alasim elde edilerek Bir binada topraklanmasi gereken cihazlar:

iletkenler eritilir ve biten baglantiyl kaliplamak igin bu eriyik kullanilir.

Bdéylece ek bilgesi kesintisiz bir iletim yolu olusturur. Ayrica,

birlesme noktalannin bozulmasi séz konusu olmaz, bakim gerektirmez.
Uygulama ekipmani hafif ve kolay tasinabilir pargalardan olustugu

igin diger uygulamalara gére zaman kazandinr, ve ekonomiktir.

Weld Powder Applications:

FProvide permanent electrical fixings by interconnecting earthing material (copper
to copper, copper to steel). in the reaction, copper alloy is obtained and is used to
melt the conductars whereafter the solution is moulded. This creates a smooth
connection where it is also highly durable. The weld powder applecation
equipments are easy to carry and light in weight; moreover, it is simple,

time saving and economic.

- Ana ve tali tablolar

- Mekanik tesisattaki motor, boru ve hava kanallari,
- Celik konstruksiyon

- Dis cephe kaplamasi metal aksami

- Aydinlatma armatiirlerinin metal baglanti kutular
ltems that must be earthed in a building:

- main and substation panels,

- engine, piping, air channels in the mechanical
systems,

- steel construction,

- metal parts of facade cladding,

- metal connection boxes of lighting armatures
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Use of area: Solar energy healing systems, HVAC systems, Under floor heating systems, electronic components,
kitchenware, roof cladding, air conditioners (AC), cables, rack cabinets, earthing systems and more.

Advantages: Copper is a superfor conductor. Due to this property Copper, (Cu) is a preferred raw material where
conductivity is of greal imporfance.

RODS WIRE RODS
Nom. Dia 22,20,16,11 mm. Materizl: Oxygen Free and Tbt;_gh Pitch Electrolytic
Material Oxygen Free Electrolytic Copper Cu-OF Copper { Cu OF / Cu-ETP 3
Production Methode Outokumpu/upcast continuous casting Production Mathod: Southwire, Cantirod and Outkumpu
Chemical Composition - Copper/ Cu ; 99.98% {upcast) continuous casting.
- Oxygen / O2: max 10 ppm Chemical Composition: Copper / Cu : 99.95%
- Sulphur /8 : max 18 ppm Phys. & Electr. Conductivity: 58m/ohm mm2
Fhysical - Specific Gravity: 8.94 gricm3 Specific Gravity: 8.9 griem3
- Electrical Conductivity: min. 58m/ochm mm2 Standards: DINT787 ( 2.0060, 2 0065) - ASTM: B49 / 1036
Standard - DIN ;1787 ( 2.0040 ) BS: C 101 1433 - CSAETP ( CuNo 110 )

-BSA OF [ CuNo102)
-BS . C103-18861
-NF  :CuC1-A453/100
-ASTM: B1.B3

-UNI . Cu-OF 5649

TUBES
Material: Cu-DHP/C 12 200/ SF-Cu
FLAT BARS (BUS BARS Chemical Composition : Copper / Cu : min. % 99,9
- 8 ( )- Phosphorus /P : % 0,015-0,040
'RECTANGULAR SHAPED ETP COPPER BUSBARS Standards: DIN 1786/ DIN EN 1057 /ASTM B 280/
= | b Welght (g S ASTM B 68 ASTM B 75
i n | == ! e P - ____I__Illj_ R fa ickness . -
12120 12 120 14w | 8l S {mm) . sl
12x100 12 100 1.199 1067 R = | Pancake Hard
12:90 12 a 1079 9.6 M| e [ e ofed giey AL {m) )
12580 12 80 %8 | 854 & 050 1 |77 | 140 ';"fc';g 15100 2060
12370 12 70 a1 747
12460 12 &0 719 640 14635 048 1 |79 |10 | X5k 15100 2060
12:50 12 50 55 533 : — T Eg |
12x40 12 a0 7| 4% 7 03 L =L - it = =
Loy 12 2 C S| i NG 7 048 1 l1on| e | 15k 15100 206
102120 10 120 1199 1067 | A | sach &8p
10x100 10 10 9| | 8B 8 0 1 jwos/e =W 4500 2060
10x80 10 a0 0w 0.0 =SS &
10:80 10 a0 ™| 71 3B 95 048 1 21|z | Bk 15100 206D
1070 10 70 693 622 : ! e
10x60 10 B0 509 5m 10 050 1 133 282 aa:hg 15100 2060
10x50 10 L3 | | 4.4 7 125 kg
10x40 10 40 3% [ 355 1 __o-m_ 1 14 _2_30_ gach 15100 -2p5p
Bxl20 ] 120 98 | 854 12 0@ 1 161 208 : 1550 206D
i £ L] b £ 12 1270 048 1 1ga 37 | Ek 1550 206D
&0 8 =0 e | 640 e
B0 B &0 639 569 13 0= 1 s 33 'Efc? 1550 206D
8+70 ] 70 559 458 !
B0 B 50 473 4% 135 050 1 ez 0| 12N 1550 2060
50 3 - 35 _ — — e
Ex0 ) 0 318 264 M. B T 9| 383 | aen el A0E]
£x100 & 100 593 533 | I 125 by
590 5 C 4w 15 050 1 :203 1 sach 1550 206D
Al 2 I 5815 048 | 1 207 46| 'BM O gsm 206p
B0 3 70 TR 373
6460 6 80 I 32 16 os | 1 2w ae| ZN | se 2080
B0 & 50 299 266 g
e = T | = : 17 080 1 [ot|aer | 1N 1550 206D
590 5 an ws | 400 | 125 by
B = = = o _ 18 080 1 _215 475 Sech 1580 206D
5470 5 m 3w | an _ 19 08 15 260|734 'Sl 1525 206D
E450 [ 5 &0 2| 266 ! I
£50 -G 50 23| 27 an1aps 048 | 15 [249| 738 ’ic'r‘]ﬂ 1535 206D
* Sowrce: Sarkuysan A.5. web site. 125 kg
2 1 16 is3t|7rs [ 150 1525 206D
2 1 15 |67 @60 25k 1525 2060
a1 15 |s9| g | 20 .
27| 1 15 |e07 B 125k =

gach
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Threaded copperbond earth rods

Nominal  Length Thread Shank Weight
diameter diameter *B°  diameter ‘A" each
1/2" 1200mm 8/16" 12.Tmm 1.18kg
1127 1500 a/16” 12.Tmm 1.55kg
/2" 1800mm 8/16" 12.7mm 1.76kg
1/2° 2400mm o/16" 12.Tmm 2.36kg
5/8" 1200mm 5/8" 14.2mm 1.53kg
/8" 1500mm /8" 14.2mm 1.88kg
5/8" 1800mm 5/8" 14.2mm 2.29%g
5/8 2100mm 5/8 14.2mm 2.51kg
5/8" 2400mm 5/8" 14.2mm 2.00kg
5/8" 3000mm 5/8" 14.2mm 3.709kg
3/4" 1200mm 3/4" 17.2mm 2.19kg
/40 1500mm /40 17.2mm 2.73kg
e 1800mm e 17.2mm 3.2Tkg
a4 2400mm a4 17.2mm 4.35kg
347 3000mm 347 17.2mm 5.44kg

Weight of 1000 m. Lenght

Kesit Tel . Tel capr Standart | Asgari Azami
f adedi . i )
Section No Of. Vire@ Standard | Minimum | Maximum

mm?2 Cores mm kg kg. kg.
10 7 1.32 89.5 84 99
16 7 1.70 142.5 136 155
25 7 2.12 218 208 236
35 7 2.50 309 298 332
50 7 3.00 440 428 467
60 19 1.80 440 416 471
70 19 2.12 600 565 642
95 19 2.50 850 808 902
120 19 2.80 1050 1019 1126




