/\\ AYDIN BORU

GENEL

URUN
KATALOGU

Petrol Hat Borulari

Gaz Hat Borulari

Kazan Borulari

Esanjér Borulari

Mekanik Celik Cekme Borular
Celik Konstriiksiyon Borulari
Biiyiik Capli Diiz Dikisli Borular

aydinboru.com



/A AYDIN BORU

ViZYONUMUZ

Celik Cekme Boru sektoriinde ¢ozum ve hizmetleriyle, fark yaratan uzmanliklariyla, Turkiye'de lider, uluslararasi
pazarda s6z sahibi olmak.

MiSYONUMUZ

Celik Cekme Boru sektoriinde musterilerimizin ihtiyaclarini karsilamak icin deneyimli ve yetkin ekibimizle en
uygun ¢6zim ve destedi saglamak.

Kariyer firsatlarina agik, keyifle ¢alisilan ve galismak igin tercih edilen bir firma olmak. Dogru ve agik iletisim
yaklasimimizla given duyulan ve izlenen ¢dzim ortagdi olmak.

DEGERLERIMIZ

Guvenilirlik: Durist galisma anlayisina uygun davranarak beklentilere zamaninda yanit vermek, gtivene dayall
iliskiler gelistirmek ve verdigimiz s6zl yerine getirmek.

Miisteri Odakhhk: Etkin, gergekgi ve uygulanabilir gozlimler sunarak, sadece is ortakligindan dogan
yukumlllUkleri yerine getirmenin 6tesinde, yapici tutumlar sergileyerek, musterilerimizin memnuniyetinde
surekliligi saglamak.

Aciklik (Seffaflik): iletisimde ve uygulamalarimizda agik davranmak.

Coziim Odaklilik: Profesyonel anlayis ve ekip galismasina inancimiz ile etkin ve hizli hizmetler sunmak, 6nerilen
ve alinan kararlara sagduyu ile yaklagsmak.

Esneklik: Yonetimimizin 6nyargisiz yaklasima verdidi dnem ile mesleki ve kurumsal degerlerden 6diin
vermeden, galisanlarimizin ¢dzume odakli dneriler geligtirmesi.
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KISALTMALAR

MAmerika Ulusal Standartlar Enstittisti (American National Standards Institute)

ingiliz Standartlari (British Standards)

Cek Devlet Standardi (Czech State Norm)

m Alman Standartlar Enstitiisi (Deutsches Institute fir Normung)

MAvrupa Standardi (European Norm)

[cloRYHll Rus Devlet Standardi (Gosudarstvennyj Standart )

Uluslararasi Standartlar Organizasyonu (International Standardization Organization)
Japon Endustriyel Standardi (Japanese Insdutrial Standards)

LA\ (0134 Fransa Devlet Standardi (Association Frangaise de Normalisation)

Turk Standartlari Enstitlist (Turkish Standards Institute)

MAmerikan Petrol Enstitlisti (American Petroleum Institute)

MAmerikan Makine Mihendisleri Birligi (American Society of Mechanical Engineers)
Amerikan Test ve Malzemeler Dernegi (Amercan Society of Testing and Materials)
Avrupa Uygunluk Belgesi (Conformite Europeenne)

Ureticiler Standardizasyon Dernegi (Manufacturers Standardization Society)
Korozyon Miihendisleri Ulusal Birligi (National Association of Corrosion Engineers)
m Otomotiv Mihendisleri Dernegi (Society of Automotive Engineers)

m Nominal Boru Boyutu (Nominal Pipe Size)

m Dis Cap (Outside Diameter)
Et Kalinligi (Wall Thickness)

m Tahribatsiz Muayene (Non Destructive Examination)

Elektrik Flzyon Kaynag: (Electric Fusion Welding)

Elektrik indiksiyon Kaynag (Electric Induction Welding)

Elektrik Dire¢ Kaynagi (Electric Resisstance Welding)

Kaynak Oncesi Isil islemler (Post Weld Heat Treatment Services)
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/A AYDIN BORU

URETIM AKIS SEMASI

Celik Uretimi

v

A

Elektrik Ark Firini Pota Firini Siirekli DOkiim

Sicak Cekim Boru Uretimi

— - - ==
ﬁ Y Ve~

Kiitiiklerin Kesilmesi Doner Firin Boyutlandirma Merdanesi Kabuk Soyma

Delici Pres Uzatma Merdanesi Sikistirma Tezgahi Cekim Merdanesi

Uglarin Kesimi Isitma Firini Gerilim Azaltma Merdanesi Sogutma Yatag
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URETIM AKIS SEMASI
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Kesim Dogrultma Tahribatsiz Muayene Son Boyutlama

AYAAAN
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P
SN
Hidrostatik Test Uriin Markalamasi Paketleme Sevk

Hassas Soguk Cekim Boru Uretimi

-

Boru Uglarini Gekime Hazirlama Kimyasal Hazirlik: Asitleme, Fosfatlama, Yaglama Soguk Cekim

Isil islem Dogrultma Kesim Yiizey Kontrol

Tahribatsiz Muayene Yiizey Koruyucu Uygulamasi Paketleme
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/A AYDIN BORU

PETROL, GAZ VE HAT BORULARI - ASTM A106 VE
ASTM A53 BORULAR

Kullanim Alanlari

Buhar, su, gaz ve hava hatlarinin yani sira genel amagl kullanilir.

Kimyasal Kompozisyon

Standart Kalite (o3

ASTMAS3 | Gr.A | =0.25 =095 - <0050 | =0.045| =0.40 =<0.40 =<0.40 =015 =<0.080
ASTMAS3 | Gr.B =0.30 =120 = <0050 | =0.045| =040 =040 =040 =015 < 0.080
ASTMA106| Gr.A | =025 [0.27-093| =010 <0035 |=0035| =040 <040 <040 <015 =0.080
ASTMA106 | Gr.B =030 [029-106| =010 <0035 [ <0035 =040 =<0.40 =<0.40 =015 =0.080

ASTMA106| Gr.C | =035 [0.29-106| =010 =0035 | =0035| =040 =040 <040 | =015 =0.080

Mekanik Ozellikler

Akma Noktasi Re Min.(MPa)

Standart Kalite Isil islem Kopma Dayanimi Uzama A5 Darbe Uygulama
t0-16mm t16-40mm t40-65mm Rm (Mpa) Min (%) Enerijisi (J) Sicakhgi (°C)
ASTM A53 Gr.A UN 205 205 205 =330 20
ASTM A53 Gr.B U N 240 240 240 2 415 20
ASTMA106 | Gr.A N 205 205 205 =330 35 475
ASTM A106 Gr.B N 240 240 240 > 415 30 475
ASTM A106 Gr.C N 275 275 275 = 485 30 20

Toleranslar / Tolerances

ASTM A53

ASTM A106

izin Verilen Dis Cap Toleransi

I BTN

izin Verilen Dis Gap Toleransi

483 -114.3 (dahil) +08 -08 63 mm ve Ustu Dis Gap Igin fzin 1%
Verilen Tolerans Agirligi
114.3 - 219.1 (dahil) +16 -08 izin Verilen Et Kalinigi Toleransi -12.5%
) - . . Agirliklar ASME B36 10M'ye gére
21911 - 457 (dahil) +24 -08 1zin Verilen Agirlik Toleransi +10'u gegemezler.
izin Verilen Et Kalinligi Toleransi -12.5%
izin Verilen Agirlik Toleransi +10% [/ -3.5%
Et Kalinhgi Isil slem Gérmemis m Normalize Edilmigs

OG/ayd\'nboru.com



aydinboru.cory 07



/A AYDIN BORU

PETROL, GAZ VE HAT BORULARI - API 5L

Kimyasal Kompozisyon

Standart

Kalite

Al |

Nb,Ti,B,As,W

API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L

API Spec. 5L

A (L210) PSL1

B (L245) PSL1

BR (L245R) PSL 2

X42 (L290) PSL 1

X42N (L290N) PSL 2

X46(L320) PSL 1

X46N (L320N) PSL 2

X52 (L360) PSL 1

X52N (L360N) PSL 2

X56 (L390) PSL 1

X56N (L390N) PSL 2

X60 (L415) PSL1

XB0ON (L415N) PSL 2

X65 (L450) PSL 1

X65Q (L450Q) PSL 2

=0.22

=028

=024

=028

<024

<0.28

<024

<0.28

<024

<0.28

<024

<028

<0.24

=028

=018

Mekanik Ozellikler

Standart

Kalite

=0.90

=120

=120

=130

<120

=140

<140

=140

<140

<140

<140

=140

<140

=140

<170

Isil islem

=0.030
=0.030
=0.40 | =0.025
=0.030
<040 | =0.025
=0.030
=040 | =0.025
=0.030
=040 | =0.025
=0.030
=045 | =0.025
=0.030
=045 | =0.025
=0.030

=045 | =0.025

=0.030

=0.030

=0.015

=0.030

=<0.015

=<0.030

=<0.015

=0.030

<0015

=0.030

=<0.015

=0.030

=0.015

=0.030

=0.015

=0.50

=0.50

=0.50

=0.50

=0.50

=<0.50

=<0.50

=0.50

=050

=0.50

=0.50

=0.50

=0.50

=0.50

=0.50

Akma Noktasi Re Min.(MPa)

=0.50

=0.50

=0.30

=0.50

=<0.30

=<0.50

=<0.30

=0.50

=<0.50

=0.50

=030

=0.50

=0.50

=0.50

=<0.50

Kopma Dayanimi
t40-65mm

=0.50

=0.50

=0.30

=<0.50

=<0.30

=<0.50

<0.30

=<0.50

=<0.50

=0.50

=030

=0.50

=0.50

=0.50

=0.50

Rm (Mpa)

<015

=015

=015

=015

<015

<015

<015

<015

<015

<015

<015

<015

=0.50

=015

=0.50

Uzama A5
Min (%)

=0.060

=<0.070

=0.010

=0.010

=0.010

=0.010

Darbe Enerijisi (J)

Nb+V = 0.06
Nb+V+Ti < 015
Ti<0.04
Nb+V = 0.06

Nb+V+Ti = 015

Nb = 0.05
Ti<0.04

Nb+V+Ti < 015
Nb = 0.05

Ti= 004
Nb+V+Ti = 015

Nb+V+Ti < 015

Nb = 0.05
Ti< 004
Nb+V+Ti = 015

Nb+V+Ti = 015

Nb = 0.05
Ti=0.04
Nb+V+Ti = 015

Nb+V+Ti <. 015
Nb = 0.05

Ti=0.04
Nb+V+Ti = 015

Nb+V+Ti < 015

Nb = 0.05
Ti< 004
Nb+V+Ti = 015

Uygulama
Sicakhg (°C)

API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L
API Spec. 5L

API Spec. 5L
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A (L210) PSL 1
B (L245) PSL1
BR (L245R) PSL 2
X42 (L290) PSL 1
X42N (L290N) PSL 2
X46(1.320) PSL 1
X46N (L320N) PSL 2
X52 (L360) PSL 1
X52N (L360N) PSL 2
X56 (L390) PSL 1
X56N (L390N) PSL 2
X60 (L415) PSL 1
X60N (L415N) PSL 2
X65 (L450) PSL 1

X65Q (L450Q) PSL 2

UN
UN
UN
UN
UN
UN
UN
UN
UN
UN
UN
UN
UN
UN

UN

t0-16mm  t16-40mm
210 210
245 245
245 -450 245 - 450
290 290
290 - 495 290 - 496
320 320
320-525 320-525
360 360
360 - 530 360 - 531
390 390
390 - 545 390 - 545
415 415
415 - 565 415 - 565
450 450
450 - 600 450 - 600

210

245

290

320

360

390

415

450

=335

=415

415-760

= 415

415-760

=435

435 -760

= 460

460 - 760

=490

490 - 760

=520

520-760

=535

535-760

T =27(0°C);
L = 41(0°C)

T=27(0°C);
L = 41(0°C)

T=27(0°C);
L =41(0°C)

T=27(0°C);
L =41(0°C)

T=27(0°C);
L = 41(0°C)

T =27 (0°C);
L =41(0°C)

T =27 (0°C);
L =41(0°C)




PETROL, GAZ VE HAT BORULARI - API 5L

Kullanim Alanlari

Su, buhar, yag, akaryakit, petrol, dogalgaz ve kimyasal sivi nakliyelerinde kullanilir.

API 5L Karsilastirma Tablosu

APIS5L /ISO ISO 3183 DNV OS F101 ASTM 106 ASTM 333
GrB. L245N SMLS 245 CGr.B Gr.6
Gr.C
X 42 L290N SMLS 290
X 46
X 52 L360N / 360Q SMLS 360
X 56
X 60 L415Q SMLS 415
X 65 L450Q SMLS 450
X70 L485Q SMLS 485
X 80 L555Q SMLS 555
X 90 L625Q
X100 L690Q

Kalitelerine Gore Celiklerin isletme Sicakligi ve Gekme Dayanimlari

Sicakhk

+600°C

-450C

A
+1100°F P91/P92

Akma Dayanimi (MPa)

x70_J_xeo |
X52 mod.
m . H,S (Hidrojen Siilfiir gegisi iin uygundur)

>

-49°F

aydinboru.con/ 09



/A AYDIN BORU

PETROL, GAZ VE HAT BORULARI
ASTM A 333 BORULAR

Kullanim Alanlari

insaat, petrol tesisleri, dogal gaz ve kimya tesislerinde kullanilir.

Kimyasal Kompozisyon

Standart Kalite (o]

ASTM A333| Gr.1 =030 [0.40-106 =01 <0025 | =0.025

ASTM A333| Gr.3 <019 [0.31-064 |018-0.37 | =0.025 | =0.025 318-3.82

ASTMA333| Gr.4 <012 [0.50-105|018-0.37| =0.025 | =0.025| 0.40-0.75|0.47 -0.75 | 0.44 - 1.01 0.040-0.30

ASTMA333| Gr.6 | =030 |0.29-106 201 =<0.025 | =0.025

ASTMA333| Gr.7 =019 =090 [013-0.32| =0.025 | =0.025 2.03-257
ASTMA333| Cr.8 =013 =090 [013-0.32| =0.025 | =0.025 8.40 - 9.60
ASTMA333| Gr.9 | =020 |0.40-106 =<0.025 | =0.025| 0.75-1.25 | 160 - 2.24

ASTMA333| Gr.10 | =020 | 115-150 [013-0.32| <0.03 [ <0.015| =0.015 <025 <015 [=050(=012| =0.060

ASTMA333| Gr.M =010 <06 =035 | =0.025 | =0.025 350-370| =050 [=0.50

Mekanik Ozellikler

Akma Noktasi Re Min.(MPa)

Standart Kalite Isil islem Kopma Dayanimi Uzama A5 Darbe Uygulama
t0-16mm t16-40mm t40-65mm Rm (Mpa) Min (%) Enerijisi (J) Sicakligi (°C)
ASTM A333 Gr.1 U N 205 205 205 =380 35 L =18 (-45°C) -50
ASTM A333 Cr.3 = 240 > 450 = 30
ASTM A333 Cr. 4 =240 =415 =30
ASTM A333 Cr.6 U N 240 240 240 = 415 30 L =18 (-45°C) -50
ASTM A333 Gr.7 =240 =450 =30
ASTM A333 Gr.8 > 515 = 690 =28
ASTM A333 Gr.9 =315 =435 =28
ASTM A333| Gr.10 > 450 = 550 222
ASTM A333| Gr.M =240 =450 =18
Et Kalinhgi Isil Islem Gérmemis m Normalize Edilmig
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KARBON GELIKLERIN MEKANIK
OZELLIKLERI

EN 10216-2

EN 10216-3

EN10216-4
(2007 / 2022)

ASTM A 106 - 06a

ASTM A 333-05

API 5L /1SO 3183 (PSL2) (2008)

P 235 GH (10216-2)
YS 235/ TS 350 - 500

P 265 GH (10216-2)
YS 265/ TS 410 - 570

P 265 NL (10216-4)
YS 265/ TS 410 - 570

P 275 (10216-3)
YS 275/ 390 - 530

P 355 (10216-3)
YS 355/ TS 490 - 650

P 460 (10216-3)
YS 460/ TS 560 - 730

P 620 (10216-3)
YS 620/ TS 740 - 930

P 690 (10216-3)
YS 690/ TS 770 - 960

Gr.A
YS 205/ TS 330

Gr.B
YS 240/ TS 415

Gr.C
YS 275/ TS 485

Akma Dayanimi Kopma Dayanimi ﬂ Haddelenmis

Gr1 (KV -45°C)
YS205/TS 380

Gr6 (KV -45°C)
YS 240/ TS 415

Gr.4 (KV -100°C)
YS240/TS 415

Gr.7 (KV -75°C)
YS 240/ TS 450

Gr.3 (KV -100°C)
YS 240/ TS 450

Gr.9 (KV -75°C)
YS 315/ TS 435

Gr10 (KV -60°C)
YS 450/ TS 550

Gr.8 (KV -60°C)
YS 515/ TS 690

L245R veya BR
YS 245 - 450/ TS 415 - 750

L290R veya X42BR
YS 245 -450/TS 415 - 760

L320R veya X46BR
YS 320 - 525/ TS 435 - 760

L360N veya X52N
YS 360 - 530/ TS 450 - 760

L390N veya X56N
YS 390 - 545/ TS 450 - 760

L415Q veya X60Q
YS 415 - 565/ TS 520 - 760

L415Q veya X65Q
YS 450 - 600/ TS 535 - 760

L4850 veya X70Q
YS 485 - 635/ TS 570 - 760

L555Q veya X800
YS 555-705/TS 625 - 825

m Normalize Edilmig Sertlegtirilmis ve Temperienmis

aydinboru.con/ 1



/A AYDIN BORU

API 5L / ASTM A106 Gr. B veya A333 Gr. 6'ya gore
Dikissiz Hat Borulari Olgileri

Mm Cinsinden Et Kalinigi, kg/m Olarak Agirlik

SeriDig1
XS
231 3.20 231 3.20
3/8 10 71 084 110 084 110
277 373 478 277 373 747
/2 15 23 127 162 195 127 162 255
. ) . 287 391 5.56 287 391 782
3/ 0 6. 169 2.20 2.90 169 2.20 364
| ) . 338 455 635 | 338 | 455 2.09
2 33. 250 3.24 4.24 250 3.24 545
356 485 635 | 356 | 485 970
1174 32 422 339 4.47 561 339 4.47 777
s . . 368 5.08 714 368 | 508 | 1015
/ 0 8.3 405 5.41 725 405 5.41 955
391 5.54 874 391 554 | 1107
2 50 60.3 5.44 7.48 1M 5.44 7.48 13.44
516 701 953 516 701 14.02
2112 65 73 863 11.41 1492 | 863 11.41 2039
5.49 762 113 | 549 762 | 1524
3 80 88.9 1129 15.27 2135 | 129 | 1527 | 2768
574 8.08 574 8.08
3112 90 1016 13.57 18,64 1357 | 1864
6.02 856 113 1349 | 602 | 856 1712
4 100 4.3 16.08 2232 28.32 3354 | 1608 | 2232 | 4103
6.55 953 1270 1588 | 655 | 953 | 1905
5 125 1413 2177 3097 4028 4012 | 2177 | 3097 | 5743
m 10.97 14.27 18.26 m 1097 | 2195
6 150 168.3 28.26 4256 54.21 6757 | 2826 | 4256 | 79.22
6.35 704 818 | 1031 | 1270 | 1509 | 1826 | 2062 | 2301 | 818 | 1270 | 2223
8 200 2191 | 333> | 3682 | 4255 | 5300 | e464 | 7592 | 9044 | 10093 | 11127 | 4255 | 6464 | 10793
6.35 7.80 927 | 1270 | 1509 | 1826 | 2144 | 2540 | 2858 | 927 | 1270 | 25.40
10 250 273 m76 | 5101 | 6029 | 8153 | 9598 | M471 | 13301 | 15510 | 12727 | 6029 | 8153 | 15510
635 | 838 | 1031 | 1427 | 1748 | 2144 | 2540 | 2858 | 3332 | 953 | 1270 | 25.40
12 300 | 3238 | 4971 | 6519 | 7971 | 10893 | 13205 | 15987 | 18692 | 20808 | 23869 | 7386 | 9744 | 18692
792 953 | 113 | 1509 | 1905 | 2383 | 2779 | 3175 | 3571 | 953 | 1270
14 350 3556 | g7091 | 8133 | 9455 | 12672 | 1581 | 19498 | 22466 | 25358 | 28172 | 8133 | 10740
792 953 | 1270 | 1666 | 2144 | 2619 | 3096 | 3653 | 4049 | 953 | 1270
16 400 | 4064 | 7783 | 9327 | 12331 | 16013 | 20354 | 24557 | 28666 | 33321 | 36538 | 9327 | 12331
792 113 | 1427 | 1905 | 2383 | 2036 | 3493 | 3967 | 4524 | 953 | 1270
18 450 457 8171 | 12238 | 15581 | 20575 | 25457 | 30964 | 36358 | 40828 | 45939 | 10517 | 13916
953 | 1270 | 1509 | 2062 | 2619 | 3254 | 3810 | 4445 | 5001 | 953 | 1270
20 500 508 1715 | 15513 | 18343 | 24784 | 3119 | 38155 | 44152 | 50815 | 56485 | 1715 | 15513
953 | 1270 2223 | 2858 | 3493 | 4128 | 4763 | 5398 | 953 | 1270
22 550 559 | 12014 | 17110 20427 | 37385 | 45145 | 52705 | 60067 | 67230 | 12914 | 17110
953 | 1427 | 1748 | 2461 | 3096 | 3889 | 4602 | 5237 | 5954 | 953 | 1270
24 600 610 14112 | 20965 | 25543 | 35528 | 44211 | 54774 | 64007 | 72019 | 80827 | 14112 | 18707
1270 953 | 1270
26 650 660 | 20274 152.88 | 20274
1270 | 1588 953 | 1270
28 700 m 21871 | 27223 16486 | 21871

Boyutlar ve agirlik ASME B36.10m-2000'e uygundur.

DGR (Nominal Boru Boyutu): Alisilmus birimler béliminde énceki ing

nominal boyut teriminin yerine kullanilan boyutsuz bir tanimlayicidir. SLIR] Standart

m (Nominal Cap): Sl (metrik) sistemde boru boyutunu tanimlamak igin I.:_kstra guelu
kullanilan boyutsuz bir géstergedir. Iki kat ekstra gticlii
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/A AYDIN BORU

KAZAN BORULARI
Kullanim Alanlari

Yuksek sicakliklarda ve yiiksek basing altindaki kazanlarda, firinlarda, hatlarda ve tanklarda kullanilir.

Kimyasal Kompozisyon

Standart i i Nb, Ti, B, As, W
EN 10216-2 P195GH =013 <070 <035 [=0.025|=0020| =030 | =030 | =0.30 <008 <002 <0020 Cr+Cu+Mo+Ni= 0.7
EN10216-2 P235GH =016 <120 | =035 [=0025|=0020| <030 | =030 | =030 <008 =002 <0020 Cr+Cu+Mo+Ni= 0.7
EN10216-2 P265GH =020 =140 <040 [=0025(=0020| =030 | =030 | =030 =0.08 =002 =0.020 Cr+Cu+Mo+Ni< 0,7
EN 10216-2 16Mo3 012-0.20/0.40-0.90 =0.35 [=0.025|=<0020( =030 | =030 [ =030 | 0.25-0.35 0.040

EN10216-2 13CrMo4-5 010-017|0.40-070| =035 [=<0025(=0020| =030 | =030 | =0.30 <065 0.040

EN10216-2 10CrMo9-10 008-014|030-070( =050 |=0025[(<0020| <030 | =030 [ <030 | 090-110 <0020

EN10216-2 11CrMo9-10 0.08-015/0.40-080| =050 |=0.025|=<0020( <030 | =030 | =030 | 090-110 =0.020

EN 10216-2 X10CrMoVNb9-1 |[0.08-012|0.30-060|0.20-0.50| 0.025 [=0010| =030 | =040 | =040 | 085-105 | 018-0.25 0.40 003-0.07 Nb 0.06-0:10
EN10216-2 14MoV6-3 010-015|0.40-0.70| 015-0.35 | = 0.025| < 0.020| =030 | =030 | =030 | 0.50-0.70 | 0.22-0.28

EN10216-2 20MnNb6 =022 |[100-150 | 015-0.35| 0.025 |=<0.020( =030 060 Nb 0.015-010
EN10216-2 10CrMo5-5 =015 |030-060| 0.50-10 | 0025 |=<0020( <030 | =030 [ =030 | 0.45-065 0.40

EN10216-2 | 15NiCuMoNb5-6-4 =017 |080-1.20 (0.25-0.50| 0.025 | =0.020(0.50-0.80| 1.0-1.30 | 1.0-1.30 | 0.55-0.50 0.50 Nb 0.015-0.045
EN10216-2 25CrMo4 0.22-0.29/060-090| 0.40 0025 [=0.020| =030 | =030 | =030 | 015-0.30 0.40

EN10216-2 | X10CrWMOVNb9-2 |0.07-013(0.30-060| 0.50 0020 | =0.010 =030 | =030 | 0.30-060 | 015-0.25 0.40 0.030-0.070 Nb 0.04-0.09

Mekanik Ozellikler

Akma Noktasi Re Min.(MPa) Kopma Dayanami Uzama A5

Standart Kalite Isil

Darbe Enerjisi (J)

islem t0-16mm  t16-40mm  t40-65mm Rm (Mpa) Min (%)
EN 10216-2 P195GH U N 195 320 -440 27 T-27 (0°C); L=40 (0°C)
EN 10216-2 P235GH UN 235 225 215 360 - 500 25 T=27 (0°C); L=40 (0°C)
EN 10216-2 P265GH UN 265 255 245 410 - 570 23 T-27 (0°C); L=40 (0°C)
EN 10216-2 16Mo3 N 280 270 260 450 - 600 22 T=27 (20°C); L=40 (20°C)
EN 10216-2 13CrMo4-5 A 290 290 280 440 - 590 22 T=27 (20°C); L=40 (20°C)
EN 10216-2 10CrMo9-10 z 280 280 270 480 - 630 22 T=27 (20°C); L=40 (20°C)
EN 10216-2 11CrMo09-10 z 355 355 355 540 - 680 20 T=27 (20°C); L=40 (20°C)
EN 10216-2 X10CrMoVNb9-1 z 450 450 450 630 - 830 19 T-27 (20°C); L=40 (20°C)
EN 10216-2 14MoV6-3 A 320 320 310 460 - 610 20 T=27 (20°C); L=40 (20°C)
EN 10216-2 20MnNb6 z 355 345 885 500 - 650 22 T=27 (0°C); L=40 (0°C)
EN 10216-2 10CrMo5-5 z 275 275 265 410 - 560 22 T=27 (20°C); L=40 (20°C)
EN10216-2 | 15NiCuMoNb5-6-4 z 440 440 440 610 - 780 19 T=27 (20°C); L=40 (20°C)
EN 10216-2 25CrMo4 z 345 345 345 540 - 690 18 T=27 (20°C); L=40 (20°C)
EN 10216-2 X10CrWMOVNDb9-2 z 440 440 440 620 - 850 19 T=27 (20°C); L=40 (20°C)
Et Kalinhgi Isil Islem Gérmemis m Normalize Edilmig
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ISLETME SICAKLIGI
KARSILASTIRMA TABLOSU

En Yiiksek

isletme
Sicaklig

EN 10216-2

Avrupa

ASTM

Amerika

DIN 17175

Almanya

BS 3059 -
36013602 -
3603 3604 -

3606

ingiltere

AFNOR
NF A 49 - 213
NF A 49 - 215

Fransa

JIS
G 3456
G 3458
G 3461
G 3462

Japonya

-100°C A334Gr.3 503LT TU1ON 14
-40°C A334Gr. 145 430LT TU 42 BT
A 1A - A ST 358 320 TU37C STPT 38
06 Cr. : 360 STB 35
A192
A106 Gr.B STPT 42
475°C P265GH ST 458 430 TU42C
A 210 Gr. A1 STB 42
A106 Gr.C
17Mn4 440 TU48C STPT 49
A210Gr.C
19Mn5 500 Nb TUS2C STB52
16M03 15Mo3 243 TU15D3
500°C STBA12
A209T1 16Mo5
16Mo3 © 245 STPA 12
A335P1 (VD TOV) STBA 13
A213T2 STBA 20
SRS A335P12 TU15CD205 STPA 20
i A213T2 STBA 22
560 °C 13CrMo4-5 A2t P12 13CrMo44 620 - 460 TU13CD 404 P,
i A213T1 STBA 22
560 °C U 621 TU10CD 505 J,
A213T5 STBA 25
X11CrMo5 A335P5 12CrMo195 625 vz 1(2’ gD 85'85 STPA 25
600 °C 10CrMo9-10 A213722 10CrMo910 622 - 490 TUZ12CD 0505 STBA 24
A335P22 TU10C910 STPA 24
14MoV63
i A213T9 X12CrMo91 629 - 470 STBA 26
625°C T1CrMog-10 A335P9 (VD TOV) 629 - 490 TUZ10€D09 STPA 26
i A213TO1 TU Z 10 CDVNb 09.01
650 °C X10CrMoVNb9-1 52e b X10CrMoVNb9-1 010 CDNOY 0002
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/A AYDIN BORU

KAZAN BORULARI - DIN 17175 BORULAR

Kimyasal Kompozisyon

Standart Kalite

DIN 17175 St358 <017 |0.40-0.80|010-0.35 | =<0.040 | =0.040

DIN 17175 St458 =021 |040-120|010-0.35 | =0.040 | =0.040

DIN17175 17Mn4 014-0.20|0.90-1.20(0.20- 0.40| =0.040 | =0.040 =0.030

DIN 17175 19Mn5 017-0.22 [ 1.00-1.30 |0.30-0.60| <0.040 | =0.040 <0030

DIN 17175 15M03 012-0.20|0.40-0.80{010-0.35| =0.035 | =0.035 0.25-0.35

DIN 17175 13CrMo44 | 010-018 |0.40-0.70{010-0.35| =0.035 | =0.035 0.70-110 | 0.45-065

DIN17175 | 10CrMo910 |0.08-015|040-0.70| =050 |=0.035| <0035 200-250 | 0.90-120

DIN 17175 14MOV63 010-018 [0.40-0.70|010-0.35| <0035 | =0.035 0.30-060 | 0.50-0.70 |0.22-0.32
DIN17175 | X20CrMoV121 |017-0.23 [0.40-0.70| =050 |=0.030 | =0.030 0.30-0.80(10.00-12.50| 0.80-120 |0.25-0.35

Mekanik Ozellikler

Akma Noktasi Re Min.(MPa)

Standart Kalite Kopma Dayanimi Uze!ma A5 Uygulama
t0-16mm t16-40mm t40-65mm Rm (Mpa) Min (%) HEB Max. Sicakligi

DIN 17175 St 35.8 U N 235 225 215 360 - 480 25 475
DIN 17175 St45.8 U N 255 245 235 410 - 530 21 475
DIN 17175 17Mn4 275 460 - 580

DIN 17175 19Mn5 315 510 - 610

=<10: 285
DIN 17175 15M03 U N 10 - 16: 270 270 260 450 - 600 22 500
DIN 17175 13CrMo44 Z =10: 305 290 280 440 - 590 22 560
rvio 10 - 16: 290 i

DIN 17175 10CrMo910 z 280 280 270 450 - 600 20 600
DIN 17175 14M0V63 z 320 320 310 460 - 610 20 600
DIN 17175 K20CrMoV121 490 490 690 - 850

E Sertlestirilmis ve Temperlenmis Isil Islem Gérmemis m Normalize Edilmis
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ASTM A 335 BORULAR

Kullanim Alanlari

Yuksek sicakliklarda, yuksek basin¢l hizmetler igin farkl enddstrilerde kullanilir.

Kimyasal Kompozisyon

Standart

Kalite

(o

ASTM A335

ASTM A335

ASTM A335

ASTM A335

ASTM A335

ASTM A335

ASTM A335

ASTM A335

ASTM A335

P1

P2

PS

P11

P12

P22

P91

P92

P122

010-0.20

010-0.20

=015

0.05-015

0.05-015

0.05-015

0.08-012

007-013

007-014

0.30-0.80

0.30-061

0.30-0.60

0.30-0.60

0.30-061

0.30-0.60

0.30-0.60

0.30-0.60

=070

Mekanik Ozellikler

Standart

010-0.50

010-0.30

<050

0.50 - 1.00

=0.50

<050

0.20-0.50

=0.50

<050

=<0.025

=0.025

=<0.025

=0.025

=<0.025

< 0.025

=<0.020

=0.020

=<0.020

=<0.025

=0.025

=<0.025

=0.025

=<0.025

<0.025

<0.010

=0.010

=<0.010

0.30-170

Akma Noktasi Re Min.(MPa)

t0-16mm t16-40mm t40-65mm

0.50-0.81

4.00-6.00

1.00-1.50

0.80-1.25

1.90-2.60

=<0.40 | 800-9.50

=0.40 | 850-950

= 0.50 [10.00-12.50

0.44 -0.65

0.44 - 0.65

0.44 - 0.65

0.44 - 0.65

0.44 - 0.65

0.87-113

0.85-1.05

0.30-0.60

0.25-0.60

018-0.25

015-0.25

015-0.30

[DET{ )

Enerjisi (J)

=0.02 [0.030-0070| Ti=0.010

B 0.001-0.006

<0.040|0.030-0.070| \ 1.5-2.00

B0.0005-0005

<0.040{0.040-0100| W150-250

Cb004-010

Uygulama
Sicakhgi (°C)

ASTM A335
ASTM A335
ASTM A335
ASTM A335
ASTM A335
ASTM A335
ASTM A335
ASTM A335

ASTM A335

Et Kalinhgi

Kalite Isil islem
P1 N
P2 z
P5 z
P11 z
P12 z
P22 z
PI1 z
P92 z
P122 z

Isil Islem Gérmemis

205 205
205 205
205 205
205 205
220 220
205 205
415 415
440 440
400 400
m Normalize Edilmig

205

205

205

205

220

205

415

440

Kopma Dayanimi  Uzama A5
Rm (Mpa) Min (%)
=380 30
=380 30
= 415 30
=415 30
=415 30
=415 30
=585 20
=620 20
=620 20

400

250

250

530
560
600
560
560
560
650
650

650
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/A AYDIN BORU

DIN 2448 DiKi$SiZ CELIK CEKME BORU BOYUT VE AGIRLIKLARI

1.6 18 2 23 2.6 2.9 3.2 3.6 4 4.5 5 5.6 6.3 71 8 8.8 10 n 12.5
0.063 0.071 0.079 0.091 0.102 0114 0126 0142 0157 0177 0.197 0.22 0.248 0.28 0.315 0.346 0.394 0.433 0.492

13.5 1.8 ---
16 1.8
17.2 1.8
19 2
20 2
213 2
25 2
25.4 2
26.9 2
30 2.3
318 2.3
337 2.3
38 2.6
42.4 2.6
445 2.3
48.3 2.6
51 26
54 2.6
57 29
60.3 2.9
63.5 2.9
70 2.9
73 29
761 29
82.5 29
88.9 3.2
101.6 3.6
108 3.6
143 3.6
127 4
133 4
139.7 4
152.4 | 45
159 4.5
168.3 4.5
177.8 5
193.7 5.6
2191 6.3
2445 | 63
273 6.3
323.9 71
355.6 8
406.4 | 88
457 10
508 "
559 12.5
610 12.5
660 14.2
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16 17.5 20 28 30 32 36 45 50 55 60 65 70 75 80 85 920 100
0.559 063 0689 0.787 0.874 0.984 1102 1181 126 1417 1172 1969 2165 2.362 2.5597 2.745 2.953 3.15 3.346 3.543 3.937

+17.5%
-12.5%

15.0 16.2

161 17.5 18.5

17.3 18.7 (SIS

19.5 213 227 | 247

206 | 225 | 240 26.1

217 237 | 253 277
239 | 262 281 308 | 33.0
262 | 288 | 308 [ 340 | 365 | 394
306 | 338 | 363 | 402 | 435 | 472 | 50.8 | 53.0 | 549
328 | 36.3 &l 43.4 | 470 52 5512 577 | 600 | 63.9

351 388 | 418 | 465 | 504 | 555 | 59.6 | 62.7 | 649 | 695
395 | 438 | 473 | 528 | 574 | 629 | 684 | 718 | 750 | 80.8 | 858

115

121 128
132 148 148

71.8

806 149 159 168
108 519 | 552

437 466 493 519 544 567 590 630
513 547 581 613 644 674 702 756
587 628 668 707 744 780 815 880
663 710 756 801 844 887 928 | 1006
738 792 844 895 945 994 | 1041 | 1132
814 874 932 990 | 1046 | 1101 | 1154 | 1258
888 954 | 1019 | 1082 | 1144 | 1205 | 1265 | 1381

120 134 146
137 154 168
155 174 170
173 194 212
191 214 234
209 234 256
226 254 277
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/A AYDIN BORU

ORTA KARBONLU KAZAN VE ESANJOR BORULARI

Kullanim Alanlari

Kazan, 1si esanjorl ve kondenserlerde kullanilir.

Kimyasal Kompozisyon

Standart Kalite (o}

ASTMA210 | A1l <027 =<0.93 2010 |=0.035|<0.035
ASME A210 C =035 |029-106| =010 |=0.035(=0.035
ASTMAS56| A2 <018 |0.27-063 =<0.035|=0.035

ASTMAS56| B2 <027 |029-093| =010 ([=0.035|=<0.035

ASTMAS56| C2 <030 |029-106| =010 |[=0.035|=0.035

Mekanik Ozellikler

Akma Noktasi Re Min.(MPa)

Standart Kalite Isil islem Kopma Dayanimi Uzama AS Darbe Uygulama
t0-16mm t16-40mm t40-65mm Rm (Mpa) Min (%) Enerjisi (J) Sicakhgi (°C)
ASTM A210 Al > 255 2 415 30
ASME A210 C > 275 > 485 30
ASTM A556 A2 =180 > 320 35
ASTM A556 B2 > 260 > 410 30
ASTM A556 C2 > 280 > 480 30

Uluslararasi Standart Karsilastirma Tablosu

ASTM BS DIN NFA JIS
ASTM A210 3602 Pt1 17175 A 49215/9 G 3461
ASME A210 St 430 Cat2 St458/1 T442b/F StB 410
ASTM A556 3606 17175
ASTM A556 St 440 Cat2 17 Mn 4
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DUSUK KARBONLU KAZAN VE ESANJOR BORULARI

Kullanim Alanlari

Kazanlar, 1s1 esanjorleri ve kondenserlerde kullanilir.

Kimyasal Kompozisyon

Standart

ASTMAT179 | Dikigsiz |006-018| 0.27-0.63 <0035 | <0035
ASTM A214 ERW =018 0.27-0.63 <0035 | =0.035
ASTM A192 Dikigsiz  |0.06-018| 0.27-0.63 <025 <0035 | =0.035
ASTM A226 ERW 006-018| 0.27-0.63 <025 =<0.035 | =0.035

Mekanik Ozellikler

Akma Noktasi Re Min.(MPa)

Kopma Dayanimi

Uzama A5 Darbe

Min (%) Enerjisi (J)

Uygulama
Sicakhgi (°C)

Standart Kalite Isil islem
t0-16mm t16-40mm t40-65mm Rm (Mpa)
ASTM A179 | Dikissiz =180 =325
ASTM A214 ERW =180 = 325
ASTM A192 | Dikissiz =180 = 325
ASTM A226 ERW =180 = 325

Uluslararasi Standart Karsilastirma Tablosu

ASTM BS DIN
17175 3602 Pt1
ASTM A179
ST358/1 3059 Pt2 St 360
CAT2
17175 3602 Pt1
STz ST 3581 3059 Pt2 ST
360 CAT2
17177 BS 3059 Pt2 3602 Ptl
ASTM A192
ST378/1 ERW 360 CAT2
BS 3059 Pt2
17177
ASTM A226 BS 3602 Pt1
ST378/1
ERW 360 CAT2

35
89
35

89

NFA

A 49215
TU37C

A 49215
TU 37C

A 49242
A 49245
TS 37C

A 49242
A 49245
TS 37C

JIS
G 3461
STB 340

JIS
G 3461
STB 340

G 3461
STB 340

G 3461
STB 340
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/A AYDIN BORU

ALASIMLI KAZAN VE ESANJOR BORULARI

Kullanim Alanlari

Kazanlar, 1s1 esanjorleri ve kondenserlerde kullanilir.

Kimyasal Kompozisyon

Standart Kalite ©

ASTMA209( T1 |010-0.20{0.30-0.80|0.10-0.50 | 0.025 | 0.025 0.44 - 0.65
ASTMA209| T1a |015-0.25(0.30-0.80|0.10-0.50 | 0.025 | 0.025 0.44 - 0.65
ASTM A209| T1b <014 |0.30-080|010-0.50| 0.025 | 0.025 0.44 - 0.65

Mekanik Ozellikler

Akma Noktasi Re Min.(MPa)

Standart Kalite Isil islem Kopma Dayanimi Uzama AS Darbe Uygulama
t0-16mm t16-40mm t40-65mm Rm (Mpa) Min (%) Enerjisi (J) Sicaklidi (°C)
ASTM A209 T =205 > 380 30
ASTM A209 Tla =220 =415 30
ASTM A209 T1b =195 > 365 30

ASTM A213

Kimyasal Kompozisyon

Element  UNS

Kalite Designation

T2 | K1547 |010-0.20 |0.30-061|0025[0.0258(010-030| - | 0.50-0.81 |0.44-065| - - - - - - -
T5 | k41545 | 015 |0.30-060|0025|0025| 050 - | 400-600|045-065 - - - - - - -
T5b | K51545 | 015 |0.30-060|0025|0025[010-200] - | 400-600|0.45-065 - - - - - - -
Ti

Tsc | K41245 | 012 |030-060|0025|0025| 050 - | 400-600|045-065 - - - - - - |aco70
To | k90941 | 015 |0.30-060|0025|0025[025-100] - |800-1000| 090-110| - - - - - - -
T1 | K1597 | 0.05-015 |0.30-060| 0025|0025 [050-100] - | 100-150 |0.44-065| - - - - - - -
712 | K11562 | 005-015 | 0.30-061| 0.025|0.025¢| 050 - | 080125 |0.44-065| - - - - - - -
117 | K12047 | 015-0.25 | 0.30-061| 0025|0025 |015-035] - | 080-125| - 015 - - - - - -
721 | K31545 | 005-015 |0.30-060| 0025|0025 [050-100] - | 265-335|080-106| - - - - - - -
722 | K21590 | 0.05-015 |0.30-060|0.025|0025| 050 - | 190260 087-123| - - - - - - -

00005 | 002

123 | K40712 | 0.04-010 | 010-060 | 0030|0010 | 050 - | 190260 |0.05-030(0.20-030| *5p0a | -ong | 003 | 0030 [145175| -
00015 | Ti

T24 | K30736 | 0.05-010 |0.30-070 | 0.020| 0010 [015-045| - | 2:20-260 | 0.90-110 [0.20-030| S0 0012 | 002 | - {50800
| o015 Cu

T36 | K21001 | 010-017 |080-120|0030|0.025 [0.25-050[100-130| 030 |0.25-050| 002 20| 002 [00s0| - | s eo
i 006 | 0.030 Ti0.01

T91 | K90901 | 0.07-014 |0.30-0.60| 0.020| 0.010 [0.20-050| 0.40 | 800-950 | 0.85-105|018-0.25 00 | O 002 | - | oo
0001 | 004 | 0030 Ti0.01

T92 | K92460 | 0.07-013 |0.30-060( 0020|0010 | 050 | 040 |800-950(030-060|015-025| (000 | S0 | by | 002 [150-200( 71020
Cu

1122 | k91271 | 007-014| 070 |0020[{0010| 050 | 050 [10.00-1150]0.25-060|015-030| 20005 [ 004 | 0040 | 445 |56 5 50| o3G0
-0.005 | -010 -0.100 Zr 0.01

0.0003 0.06 0.040 Ti0.01

TON | K91061 | 0.09-013|0.30-060| 0.020| 0,010 |010-050| 040 | 850-9.50 | 0.90-110{ 018025 | %5008 | T | neo | 002 [0.90-110| J10¢]
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Mekanik Ozellikler

Kalite

Low Alloy Steels

UNS Unvani

Cekme Direnci
(MPa)

Akma Noktasi Min.
(MPa)

Elongationin 2 in
or 50mm min %"

Brinell / Vickers

Rockwell

T5b

T9

T12

T23

T24
T36 Class 1
T36 Class 2

T91

T92

T122

TN

All other low
alloy grades

K51545

K90941

K11562

K40712

K30736

K21001

K21001

K90901

K92460

K91271

K91061

415

415

415

510

585

620

660

585

620

620

620

415

205

205

220

400

415

440

460

415

440

400

440

205

30

30

30

20

20

15

15

20

20

20

20

30

179 HBW/190 HV
179 HBW/190 HV
163 HBW/170 HV
220 HBW/230 HV
250 HBW/265 HV
250 HBW/265 HV
250 HBW/265 HV
250 HBW/265 HV
250 HBW/265 HV
250 HBW/265 HV
250 HBW/265 HV

163 HBW/170 HV

89 HRB

89 HRB

85 HRB

97 HRB

25 HRC

25 HRC

25 HRC

25 HRC

25 HRC

25 HRC

25 HRC

85 HRB

Austenitic Stainless Steels

TP201
TP202
XM -19

TP304
TP304L

TP304H

TP304N

TP304LN

TP309S
TP309H

TP309Cb

TP309HCb

TP310S

TP310H

S$20100

S$20200

S20910

S21500

$25700
S30400

S30403

S30409

S30432

S30434

S30451

S30453

S30615

S30815
S30908

S30909

S$30940

S30941

S$31002

S31008

S31009

655

620

690

540

540
515

485

515

590

500

550

515

620

600
515

515

515

oS

500

515

515

260

310

380

230

240
205

170

205

235

205

240

205

275

310
205

205

205

205

205

205

205

35

35

35

35

50
35

85

35

35

35

85

35

85

40
35

35

35

35

35

S5

35

219 HBW/230 HV
219 HBW/230 HV
250 HBW/265 HV

192 HBW/200 HV

217 HBW
192 HBW/200 HV

192 HBW/200 HV
192 HBW/200 HV
219 HBW/230 HV
192 HBW/200 HV
192 HBW/200 HV
192 HBW/200 HV

192 HBW/200 HV

217 HBW
192 HBW/200 HV

192 HBW/200 HV
192 HBW/200 HV
192 HBW/200 HV
192 HBW/200 HV
192 HBW/200 HV

192 HBW/200 HV

95 HRB
95 HRB
25 HRC

90 HRB

95 HRB
90 HRB

90 HRB
90 HRB
95 HRB
90 HRB
90 HRB
90 HRB

90 HRB

95 HRB
90 HRB

90 HRB
90 HRB
90 HRB
90 HRB
90 HRB

90 HRB
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ISWG ISWG BWG BWG ISWG ISWG BWG BWG ISWG ISWG BWG BWG ISWG ISWG BWG BWG ISWG ISWG BWG BWG ISWG ISWG BWG BWG ISWG ISWG BWG ISWG ISWG BWG BWG ISWG ISWG BWG
M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W M/W
mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm

25 25 25 25 23 23 23 23 22 22 22 22 2 2 2 21 20 20 20 20 19 19 19 19 18 18 18 1B 16 16 1B 15 1B 15
0,508 0,508 0,507 0,507 0610 0610 0,634 0634 0711 0711 0761 0761 0813 0813 0812 0812 0914 0914 0,889 0,889 1016 1016 1086 1086 1219 1213 1244 1626 1626 1651 1651 1829 1829 1828

5/8"
15,88 mm

3/4"
19,05 mm

7/8"
22,2 mm

i
254 mm

nne"
26,99 mm

/8"
28,58 mm
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ALASIMLI CELIKLERIN MEKANIK OZELLIKLERI

islem Sicakhgi EN 10216-2+A2 2007 ASTM A213-08 ASTM A335-06 ASTM'ye Gore Isil islem ASTM A213'e Gore
350°C 16M03 P1 T> 650°C veya
(662°F) YS 280/TS 450-600 - YS 205/TS 380 T: 650°C-705°C -
N 890°C-950°C
570°C 2 P2 T> 650°C-730°C(A213) C0100.20
(1058°F) - YS 205/TS 415 163 YS 205/TS 380 T: 650°C-705°C(A335) Cr 0.50-0.81
HB (85HRB) veya > 675°C (A335) Mo 0.44 -0.65
10CrMo5-5 ™
570°C YS 275/TS 410-560 P T es0ec €0100.20
(1058°F) N 900-960 °C YS 205/TS 415163 YS 205/TS 415 Cr0.50-0.81
T 650-750 °C HB (85HRB) Mo 0.44 -0.65
13CrMo4-5 —
570°C VS 290/TS 440- P12 T> 650°C - 730°C(A213) € 0.05-015
1058°F) NG ce | TSR AT T YS 220/TS 415 T: 650°C-705°C (A335) Cr0.80-1.25
T 660-730 °C HB (85HRB) veya >650°C (A335) Mo 0.44 -0.65
10CrMo9-10 T22
570°C YS 280/TS 480-630 P22 T2 675°C € 0.05-015
(1058°F) N 900-960 °C YS 205/TS 415163 YS 205/TS 415 Cr0.90 -2.60
T 680-750 °C HB (85HRB) Mo 0.87-113
E70°C = P5 . cols
(1058°F) - YS205/TS 415163 | Ys 205/TS 415 1> 675°%C Cr4.0-60
HB (85HRB) Mo 0.45-0.65
7CrWVMoNb9-6 723 € 0.04-010
570°C YS 400/TS 510-740 VS 400/TS 510 220 P23 N: 1040°C-1080°C 5;%%%266300
(1058°F) N 1040-1080°C ¥S 400/TS 510 T:730°C -800°C V020030
T 7300-780 °C HB (97HRB) W 1.45-1.75
7CrWVMoNb10-10 . C 0.05-010
o - Cr 2.20-2.60
570°C YS 450/TS 565-840 N: 980°C -1080°C
. YS 415/TS 585 250 Mo 0.90-110
(1058°F) N 980-1020 °C T:730°C-800°C V0.200.30
. X11CrMo9-1+1 T9 PY COo15
(1058°F) YS 210/TS 460-640 | YS 205/TS 415179 VS 205/TS 415 T> 675°C Cr8.0-100
11950-980 °C HB (89HRB) Mo 0.90-110
X10CrMoVNb9-1 - bo C0.07-014
1130°5) N TET50 O YS 415/TS 585 250 YS 415/TS 585 T:730°C-800°C I\<I/ooo1.§561é%5
T 730-780 °C HB (25HRB) 250HB (25HRC) Nb 6.06 6.10
X10CrWMOVNb9-2 192 P92 C€0.07-013
610°C YS 440/TS 620-850 N: 1040°C-1080°C MCFOSé%-%% .
o N 1040 1090 °C YS 440/TS 620 250 YS 440/TS 620 T730°C-800°C \70-15 00
T 730-780 °C HB (25HRC) 250HB (25HRC) W 1.5-2.00
Akma Dayanimi
Kopma Dayanimi
m Haddelenmis
m Normalize Edilmig

Sertlestirilimis ve Temperlenmis
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KARBON CELIKLERIN MEKANIK OZELLIKLERI

API Specification

ASTM A106-06a

ASTM A335-05

EN 10216-2/10216-3 10216-4

CSA Z 2451-07

1/1S0 3183 (PSL2) (2008)

L245 veya BR
YS 245-450/TS 415-760

L290R veya X42R
YS 290-495 /TS 415-760

L320R veya X46R
YS 320-525 /TS 435-760

L360N veya X52R
YS 360-530/TS 460-760

L390N veya X56N
YS 390-545/TS 490-760

L4150 veya X600
YS 415-565 /TS 520-760

L4500 veya X650
YS 450-600/TS 535-760

L4850 veya X70Q
YS 485-635 /TS 570-760

L555Q veya X800
YS 555-705 /TS 625-825

Akma Dayanimi
Kopma Dayanimi

m Haddelenmis
m Normalize Edilmig

Sertlestirilimis ve Temperlenmis

Gr. A
YS 205/ TS 330

Gr.B
YS 240/ TS 415

Gr.C
YS 275/ TS 485

Gr.1 (KV-45°C)
YS 205/TS 380

Cr.6 (KV -45°C)
YS 240/TS 415

Gr.4 (KV-100°C)
YS 240/TS 415

Gr.7 (KV-75°C)
YS 240/TS 415

Gr.3 (KV-100°C)
YS 240/TS 450

Gr.9 (KV-75°C)
YS 315/TS 435

Gr10 (KV-60°C)
YS 450/TS 550

Gr.8 (KV-195°C)
YS 515/TS 690

(2007-2002)

P 235 GH (10216-2)
YS 235/TS 350-500

P 265 GH (10216-2)
YS 265/TS 410-570

P 265 NI (10216-4)
YS 265/TS 410-570

P 275 (10216-3)
YS 275/TS 390-530

P 355 (10216-3)
YS 355/TS 490-650

P 460 (10216-3)*
YS 460/TS 560-730

P 620 (10216-3)
YS 620/TS 740-930

P 690 (10216-3)
YS 690/TS 770-960

Gr.241
YS 241-495/TS 414-760

Gr.290
YS 290-495/TS 414-760

Gr.359
YS 359-530/TS 455-760

Gr.386
YS 386-540/TS 490-760

Gr.414
YS 414-565/TS 517-760

Gr.448
YS 448-600/TS 531-760

Gr.483
YS 483-620/TS 565-760

Gr.550
YS 550-690/TS 620-830

Gr.620
YS 620-760 /TS 690 - 900

Gr.690
YS 690-825/TS 760-970

Gr.825
YS 825-1050/TS 915-1145
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MEKANIK UYGULAMALAR iCiN CELIK CEKME BORULAR

Kullanim Alanlari

Makine imalati, boru hatlari, tank yapimi ve bunlarin parcalarinin Gretimi, otomotiv sanayi, hidrolik sistemler, vagon imalat
sanayi ve zirai aletler sanayinde kullanilir.

Kimyasal Pozisyon

Standart Kalite C i i Nb, Ti, B, As ve W
DIN1629 | St370 |=017 <0.040 | = 0.040 0.009 - 0.014
DIN1629 | St440 |=0.21 <0.040 | = 0.040 0.009 - 0.014
DIN1629 | St520 |=022| =160 | =055 |=0040|=0035 <0.020| 0.009 - 0.014

EN 10216-1 | P195TR1 [ =<0.13| =070 | =0.35 [ =0.025|=<0.020| =0.30|=0.30|=<0.30|=0.08 |=0.020

EN10216-1 | P195TR2 | =013 | =<0.70 | =0.35 [=0.025|=<0.020| =0.30|=<0.30|=0.30|=0.08|= 0.020|= 0.020

=Nb = 0.010.Ti - 0.04
Cr+Cu+Mo+Ni=<0.7

=Nb =0.010.Ti - 0.04
Cr+Cu+Mo+Ni=<07

=Nb = 0.010.Ti - 0.04
Cr+Cu+Mo+Ni=<0.7

EN10216-1| P265TR2 |<0.20| =1.40 | =0.40 [=<0.025|=0020 | =030|=030|=030|=008|<0020|< 0020 Sl

EN10216-1 | P235TR1 | =016 | =120 | =0.35 [=0.025|=<0.020| =030(=<0.30|=<0.30|=0.08|=<0.020

EN10216-1 | P235TR2 | =016 | =120 | =0.35|=0.025|=<0.020|=<0.30{=<0.30|=<0.30(=0.08|=<0.020|= 0.020

EN 10216-1 | P265TR1 [=<0.20| =140 | =0.40 [=0.025|=<0.020| =0.30|=0.30|{=<0.30|=0.08 = 0.020

EN10216-3| P355N [=0.20|0.90-1.70 | =0.50 | =0.025|=<0.020 | =0.30(=0.50(=<0.30|=<0.08| =010 |=<0.020 = 0.020 Nb +Ti +V = 012

Mekanik Ozellikler

Akma Dayanimi Re Min.

Kopma Dayanimi  Uzama A5 Uygulama Sicakhdi

Standart Kalite Isilislem

Darbe Enerijisi (J)

t0-16mm t16-40mm t40-65mm Rm (Mpa) Min (%) (°C)

DIN1629 | St370 UN 235 225 215 350 - 480 25 300
DIN1629 | St44.0 UN 275 265 225 420 - 550 21 300
DIN1629 | St520 UN 355 345 335 500 - 650 21 300

EN10216-1 | P195TR1 U,N 195 185 175

EN10216-1 | P195TR2 UN 195 185 175 320 - 440 27

EN10216-1 | P235TR1 UN 235 225 215 360 - 500 25

EN10216-1 | P235TR2 U,N 235 225 215 360 - 500 25 KV = 27 (0°C)

EN 10216-1 | P265TR1 U,N 265 255 245 410 - 570 21

EN10216-1 | P265TR2 UN 265 255 245 410 - 570 21 KV = 27 (0°C)

EN10216-3 | P355N u 355 345t 335 490 - 650 22 KV = 27 (-20°C)
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CELIK KONTRUKSIYON BORULARI

Kullanim Alanlari

Koprl ve ving yapiminda, gati gibi yiksek mukavemet gerektiren yapilarda, yer altinda ve temellerde kullanilir.

Kimyasal Kompozisyon

Standart  Kalite i ] Cr MoV Al N  Nb,TiB,AsW

DIN 1630 St 37.4 <017 | 2035 | =035 | <0040 | <0040 >0.020

DIN 1630 St444 | =020 | =040 | =035 | <0040 | =0040 >0.020

DIN 1630 St52.4 <022 | =160 | =055 | <0040 | <0350 >0.020

DIN 17121 St 37.2 <017 <0050 | =0050 0.009

DIN 17121 St 373 <017 <0040 | =0040 >0.020

DIN 17121 St44.2 <0.21 <0050 | =0050 0.009

DIN 17121 St44.3 <0.20 <0040 | =0040 >0.020

DIN 17121 St52.3 <022 | =160 | =055 | <0040 | <0040 >0.020
EN10210-1 | S235JRH | =017 | =140 <0040 | <0040 <0.009
EN10210-1 | S275J0H | =020 | =150 <0035 | <0035 <0.009
EN10210-1 | S275J2H | =020 | =150 <0030 | =0030 >0.020
EN10210-1 | S355J0H | =022 | =160 | =055 | <0035 | =0.035 <0.009
EN10210-1 | S355J2H | =022 | =160 | =055 | <0030 | <0030 >0.020
EN10210-1 | S355K2H | =022 | =160 | =055 | <0030 | <0030 | 030 0.30 0.30

Mekanik Ozellikler

Standart Kalite Isilislem ‘0~ 12:1:a IZ:?;/ ?:(;::nRet Z:I_nés - K°p£‘nf gj‘g:;“m' U:Aﬁ?g/o‘;s ) Uygu'a"(lg)s'cak"g'
DIN1630 | St374 UN 235 225 215 350 - 480 25 T=27(0°C) 300
DIN1630 | St44.4 UN 275 265 225 420-550 21 T=127(0°C) 300
DIN1630 | St52.4 UN 335 345 335 500 - 650 21 T=27(0°C) 300
DIN17121 | St372 UN 235 225 215 340-470 26 KV = 27 300
DIN17121 | St373 UN 235 225 215 340-470 26 KV = 27 (-20°C) 300
DIN17121 | St442 UN 275 265 255 410-540 ) KV =27 300
DIN17121 | St443 UN 275 265 255 410-540 22 KV = 27 (-20°C) 300
DIN17121 | St523 UN 355 345 335 490-630 22 KV = 27 (-20°C) 300

EN10210-1 | S2350RH |  U,N 235 225 215 360-510 26 L=27 20

EN10210-1 | S275J0H |  U,N 275 265 255 410-560 23 L =27 (0°C) 20

EN10210-1 | S27502H | U,N 275 265 255 410-560 23 L = 27 (-20°C) 300

EN10210-1 | S355J0H |  U,N 355 345 335 470-630 22 L =27 (0°C) 20

EN10210-1 | S35502H |  U,N 355 345 335 470-630 22 L= 27 (-20°C) 300

EN10210-1 | $355k2H | U,N 355 345 335 470-630 ) L= 27 (-20°C) 300
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KARSILASTIRMA TABLOSU (GOST 8731 - 8732 VE
DIN 17121,1629,1630)

Kimyasal Kompozisyon

Celik Kalitesi Kimyasal Kompozisyon (% olarak)
GOST ]\ Si P ) Cr
0.07 - 014 0.35-0.65 017 -0.37 <0.035 <0.040 <015 <0.008
St 37.0 <017 - - <0.040 <0.040 - <0.009 -
10 St 37.2 <017 - - <0.050 <0.050 - <0.009 -
St 37.3 <017 - - <0.040 <0.040 - - > 0.020
St37.4 <017 > 0.35 <035 =0.040 <0.040 - - = 0.020
0.07-0.24 | 0.35-065 017- 0.37 <0.035 <0.040 <0.25 <0.008
St 44.0 <021 - - <0.040 <0.040 - <0.009 -
20 St44.2 <0.21 - - < 0.050 < 0.050 - <0.009 -
St44.3 <0.20 - - < 0.040 <0.040 - - 2 0.020
St44.4 <0.20 > 0.40 <035 < 0.040 <0.040 - - > 0.020
35 0.32-0.40 | 0.50-0.80 017 -0.37 <0.035 <0.040 0.25 <0.008
0.42-050 | 0.50-0.80 017 -0.37 <0.035 <0.04 <0.25 <0.008 -
20 St52.0 <022 <16 <055 <0.040 <0.035 - - = 0.020
St52.3 <022 <16 <055 < 0.040 <0.040 - - = 0.020
St52.4 <0.22 <16 <055 <0.040 <0.035 - - 2 0.020

Mekanik Ozellikler

Celik Kalitesi Cekme Dayanimi Rm Akma Dayanimi Re Min.
GOST ]\ (Mpa) t=16mm 16 st= 40 t>40
=353 > 206 <0.035 <0.040 24
St 37.0 350 - 480 =235 < 0.040 < 0.040 25 23
10 St 37.2 340 - 470 =235 <0.050 <0.050 26 24
St 37.3 340 - 470 > 235 <0.040 < 0.040 26 24
St37.4 350 - 480 > 235 <0.040 <0.040 25 23
> 412 > 245 <0.035 < 0.040 21
St44.0 420 - 550 > 275 <0.040 <0.040 21 19
20 St 44.2 410 - 540 > 275 < 0.050 <0.050 22 20
St44.3 410 - 540 = 275 <0.040 <0.040 22 20
St44.4 420 - 550 > 275 <0.040 <0.040 21 19
35 = 510 =204 > 204 > 294 17
= 588 =323 = 323 = 323 14
20 St52.0 500 - 650 > 355 =345 >335 21 19
St52.3 490 - 630 = 355 = 345 =335 22 20
St52.4 500 - 650 = 355 =345 >335 21 19
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CASING, API5CT ISO 11960

Kullanim Alanlan
Petrol, dogdalgaz, sicak su ve buhar sondajlarinda kullanilir.

Etiket Agirhk
elik Kaliteleri Boru Uglari
Inch Lb/ft oS &P -

4-1/2" 09.50 114.3 1414 5.21 H40, J55, K55
4-1/2" 10.50 114.3 15.63 5.69 J55, K55 P,S,B
4-1/2" 11.60 114.3 17.26 6.35 J55,K55, L80, N80, C90, T95, P110 PSLB
4-1/2" 13.50 114.3 20.09 7.37 80, N80, C90, T95, P110 PLB
5" 11.50 127 71 5.59 J55,K55 P, S
Ox 13.00 127 19.35 6.43 J55, K55 P,S LB
5" 15.00 127 22.32 752 J55, K55, L80, N80, C90,T95, P110 P,S, LB
Sh 18.00 127 26.79 919 .80, N80, C90, T95, P110 P, LB
5-1/2" 14.00 139.7 20.83 6.2 H40, J55, K55 PSS
5-1/2" 15.50 139.7 23.07 6.98 J55, K55 P,S L B
5-1/2" 17.00 139.7 253 772 J55, K55, L80, N80, C90,T95, P110 P, S LB
12" 29.50 139.7 29.76 917 .80, N80, C90,T95, P110 P,S LB
6-5/8" 20.00 168.28 29.76 7.32 H40, J55,K55 P,S LB
6-5/8" 24.00 168.28 35.72 8.94 J55, K55, L80, N80, C90,T95, P110 P,S LB
7" 23.00 1778 34.23 8.05 J55, K55, L80, N80, C90,T95 P, S LB
7" 26.00 1778 38.69 ehke J55, K55, L80, N80, C90,T95, P110 P,S L B
7" 29.00 1778 4316 10.36 .80, N80, C90,T95, P110 P, LB
7" 32.00 177.8 4762 11.51 .80, N80, C90,T95, P110 P LB
7-5/8" 26.40 193.68 39.29 8.33 J55, K55, L80, N80, C90,T95 P,S, LB
7-5/8" 29.70 193.68 44.2 9.52 .80, N80, C90,T95, P110 P, LB
7-5/8" 33.70 193.68 50.15 10.92 .80, N80, C90,T95, P110 P LB
8-5/8" 28.00 219.08 4167 772 H40 ERS
8-5/8" 32.00 219.08 4767 8.94 H40, J55, K55 P, S
8-5/8" 36.00 219.08 53.57 1016 J55, K55, L80, N80, C90,T95 P,S LB
8-5/8" 40.00 219.08 59.53 11.43 80, N80, C90,T95, P110 P,S LB
9-5/8" 36.00 244.48 53.57 8.94 H40, J55, K55 P,S LB
9-5/8" 40.00 244.48 59.53 10.03 J55, K55, L80, N80, C90,T95 P, S LB
9-5/8" 43.50 244.48 64.73 11.05 80, N80, C90,T95, P110 P, LB
9-5/8" 47.00 244.48 69.94 11.99 .80, N80, C90,T95, P110 P, LB
10-3/4" 40.50 273.05 60.27 8.89 H40, J55, K55 P, S, B
10-3/4" 45.50 273.05 67.71 1016 J55, K55 P,S,B
10-3/4" 51.00 273.05 75.9 11.43 J55, K55, L80, N80, C90,T95, P110 P,S,B
11-3/4" 42.00 298.45 69.94 9.53 J55,K55 P,S,B
11-3/4" 4700 298.45 80.36 11.05 J55, K55 P, S, B
13-3/8" 54.50 339.72 811 9.65 J55,K55 P,S,B
13-3/8" 61.00 339.72 90.78 10.92 J55, K55 P, S, B
13-3/8" 68.00 339.72 10119 1219 J55, K55, L80, N80, C90,T95, P110 P,S,B
13-3/8" 72.00 339.72 10715 13.06 .80, N80, C90,T95, P110 P,S,B
16" 75.00 406.4 M.61 113 J55,K55 P, S
16" 84.00 406.4 125.01 12.57 J55, K55 P, S, B
18-5/8" 87.50 473.08 130.21 11.05 H40, J55, K55 P,S,B
20" 94.00 508 139.89 113 H40, J55, K55 P,S LB
20" 106.50 508 158.49 127 J55,K55 P,S LB
Kisaltmalar]
m Diiz uglu Dig Cap tolerans araligi Range-1: 20- 24 feet (6,10 - 7,32 m)

Upsetsiz, Digli-Mangonlu Tubing Et Kalinligi tolerans araligi Range-2: 28- 32 feet (8,53- 9,75 m)

E8A Disa-Upseti Disli-Mansonlu Tubing
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TUBING, API5CT ISO 11960

Kullanim Alanlari

Petrol, dogalgaz, sicak su ve buhar sondajlarinda kullanilir.

Tubing Boru Ebatlari ve Birim Agirliklan

B e v o

1.900" 2.40 - 4826 - 318 H40, J55 P
1.900" 275 2.90 48.26 4,09 432 368 e é5950', L N80, P,N,U
1.900" 365 373 4826 543 555 508 H4(?éé?'5ré|%,8%1 I PU
1.900" 4.42 - 4826 6.58 - 6.35 L80, C90, T95 P
2-3/8" 4,00 - 60.32 595 - 4.24 H40, é%%, L0 e, PN
2-3/8" 460 470 60.32 685 6.99 483 H4gé‘é?5f9§f§%%8°' PNU
2-3/8" 580 580 60.32 863 885 6.45 L8, ng% 1%90' 95, PNU
2-7/8" 6.40 650 73.02 952 967 551 H‘c‘%gfs%éom’}‘go' PN,U
2-7/8" 780 7.90 73.02 1161 176 701 L8O, N80, 1%90' 95, PNU
2-7/8" 860 870 73.02 1280 | 1295 7.82 LED, nga 10090' e PN,U
2-7/8" 9.35 9.45 73.02 1391 | 1406 8.64 L80, N80, C90, T95 PU
3-1/2" 770 - 88.90 1146 - 5.49 H4°ré59%}$gé“8°' PN
3-1/2" 9.20 930 88.90 1369 13.84 6.45 Hi%é?'srg_soﬁn’\:go' PN,U
3-1/2" 10.20 - 88.90 1518 - 734 H4°ré%%',L$85N8°' PN
3-1/2" 1270 | 12.95 88.90 1890 | 19.27 9.52 Hé%bjé%ss,oﬁﬁgo' PNU
4 9.50 - 10160 1414 - 5.74 H4°'é59%',L$géN80' PN
4 1070 | 1100 10160 - 16.37 665 H4°'é%%,L$géN8°' PU
4" 13.20 - 10160 19.64 - 8.38 L80,C90,T95 P
4-1/2" 1260 | 1275 114.30 1875 18.97 6.88 H4°'é59%}$8'&_)“80' PN,U
4-1/2" 15.20 - 114.30 2262 - 8.56 L80,C90,T95 P
4-1/2" 1700 - 114.30 25.30 - 965 L80,C90,T95 P
4-1/2" 18.90 - 114.30 2813 - 10.92 L80,C90,T95 P

aydinboru.con/ 33



/A AYDIN BORU

Casing ve Tubing Kimyasal Komposizyon Gereksinimleri

H40 - - - - - - - - - - - 0030 | 0030 -
J55 - - - - - - - - - - - 0030 | 0030 -
] K55 - - - - - - - - - - - 0030 | 0030 -
N80 1 - - - - - - - - - - 0030 | 0030 -
N80 Q - - - - - - - - - - 0030 | 0030 -
R95 - - 045C - 190 - - - - - - 0030 | 0030 | 045
M65 - - - - - - - - - - - 0030 | 0030 -
L8o 1 - 043 - 190 - - - - 025 | 035 | 0030 | 0030 | 054
L8o oCr - 015 030 | 060 | 090 110 800 | 1000 | 050 | 025 | 0020 | 0020 | 100
2 L8o | 13cr | 015 022 | 025 1.00 - - 1200 | 1400 | 050 | 025 | 0020 | 0020 | 100
C90 1 - 035 - 120 | 025b | 085 150 099 - 0020 | 0020 -
T95 1 - 035 - 120 | 025d | 085 | 040 150 0.99 - 0020 | 0020 -
c11o - - 035 - 120 0.25 100 0.40 150 0.99 - 0020 | 0020 -
3 P110 e - - - - - - - - - - 003e | 003e -
4 Q125 1 - 035 135 0.85 150 0.99 - 0020 | 0020 -

A: Uriine yagda su verilmis ise,L80 igin karbon igerigi max 0,50%'e kadar artirilabilir.

B: Et kalinhigi 17,78 mm'den daha az ise C90 Tip-1 igin kalite igin molibden igerigi icin minimum limit tolerans yoktur.
C: Uriine yagda su verilmis ise,R95 igin karbon igerigi max 0,55%'e kadar artirilabilir.

D: Et kalinligi 17,78 mm'den daha az ise T95 Tip-1 i¢in kalite icin molibden igerigi 0,15% minimuma kadar indirilebilir.
E: EW Kalite P110 igin, fosfor igerigi maksimum 0,020 % ve kiiktirt igerigi maksimum 0,010 % olacaktir.

Casing ve Tubing Mekanik Ozellikleri

Akma Mukavemeti

Min, Gekme Mukavemeti Uzama

H40 40000/276 80000/552 60000/414 28
4SS, 55000/ 379 80000/ 552 75000/ 517 23
K55 55000/ 379 80000/ 552 95000/ 655 19
N80 80000/ 552 110000/ 758 100000/ 689 18
L80-1 80000/ 552 95000/ 655 95000/ 655 19
C90 90000/ 621 105000/ 724 100000/ 689 18
T95 95000/ 655 110000/ 758 105000/ 724 17
P110 110000/758 140000/ 965 125000/ 862 15
Q125 125000/862 150000/1034 135000/931 14
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Tij borusu Govde Dis Cap Toleranslari

Etiket Toleranslar

Boru Govdesi

<4 +0,79 mm
>4 +1% Ddp
-0,5%
>2-3/8to = 3-1/2 +2,38% [ -0,79 mm
>3-1/2to <5 +2,78 [ -0,75% Ddp
>5to=6-5/8 +3,18 /-0,75% Ddp

Tij borusu Boylari

Aralik 1 Aralik 2 Aralik 3

Boylar, dahil
6,10 -7,01 8,84-9,75 12,19- 13,72

Siparis miktarinin %95'i icin sinirlama

Maksimum degisim 0.61 - -
Minimum boy 6.40 = =
Siparis miktarinin %90'i igin sinirlama
Maksimum degisim - 0.91 0.91
Minimum boy = 914 1219

Tij Borusu Kimyasal Komposizyon Gereksinimleri

. Fosfor Kiikurt
Boylar, dahil
Maximum % Maximum %

Boru gbvdesi Kalite E 0.030 0.020
Boru gdvdesi Kalite X, G ve S 0.020 0.015
Baglanti baslidi 0.020 0.015

API 5DP Tij Borusu Mekanik Ozellikleri

Akma dayanimi (Mpa) Gekme Dayanimi Uzama / Elongation, %
Tij borusu gévdesi in. . Min. Max.
Kalite E 517 724 689 19
Kalite X 655 862 724 18
Kalite G 724 931 793 16
Kalite S 931 1138 1000 13
Baglanti Bashg 827 1138 965 13
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API 5DP Sondaj Tij Borulari, Ana Boyutlar ve Agirliklar

Boru
nimlar Gévde Et Kaynak Tak'm Kafalan RSC Konik Ag|r||k
Dis¢ kalinhk boynu Disgap iccap Dg?;)z(ap Gap ka/m

dp kg/m

14.00 NC40 101.6 8.38 106.4 1334 68.3 1778 254 127.4 22.76

4" 14.00 G U NC40 101.6 8.38 106.4 139.7 61.9 1778 254 127.4 2361
4-1/2" 13.75 E U NC46 14.3 6.88 1191 152.4 857 1778 254 145.26 225
2-3/8" 6.65 E EU NC26 60.32 YAl 651 857 445 1778 203.2 82.95 10.45
2-3/8" 6.65 X, G EU NC26 60.32 YAl 651 857 445 1778 203.2 82.95 10.58
2-7/8" 10.40 E EU NC31 73.02 @il 81 104.8 54 1778 2286 100.41 16.25
2-7/8" 10.40 X, G EU NC31 73.02 919 81 104.8 50.8 1778 2286 100.41 16.5
2-7/8" 10.40 S EU NC31 73.02 919 81 ma 41.3 1778 2286 100.41 1719
3-1/2" 13.30 E EU NC38 88.9 9.35 98.4 1207 68.3 203.2 266.7 116.28 20.77
3-1/2" 13.30 X EU NC38 88.9 O%85 98.4 127 6511 203.2 266.7 116.28 2176
3-1/2" 13.30 G EU NC38 88.9 9.35 98.4 127 619 203.2 266.7 116.28 219
3-1/2" 13.30 S EU NC38 88.9 G5! 98.4 127 54 203.2 266.7 116.28 2222
4 14.00 X EU NC46 101.6 8.38 14.3 152.4 82.6 1778 254 145.26 2412
4 14.00 G EU NC46 101.6 8.38 1143 152.4 76.2 1778 254 145.26 24.46
4-1/2" 16.60 E EU NC50 14.3 8.56 127 168.3 953 1778 254 153.99 2751
4-1/2" 16.60 X, G EU NC50 1143 8.56 127 168.3 95 1778 254 58199 28.07
4-1/2" 16.60 S EU NC50 14.3 8.56 127 168.3 88.9 1778 254 153.99 2847
4-1/2" 20.00 E EU NC50 114.3 10.92 127 168.3 821 1778 254 153.99 32.93
4-1/2" 20.00 X, G EU NC50 14.3 10.92 127 168.3 88.9 1778 254 153.99 33.63
4-1/2" 16.60 X, G IEU NC46 114.3 8.56 191 158.8 76.2 1778 254 145.26 2773
4-1/2" 16.60 S IEU NC46 14.3 8.56 1191 158.8 69.9 1778 254 145.26 28.04
® 19.50 G IEU NC50 127 ©ie) 130.2 168.3 82.6 1778 254 (58185 32.95

5 19.50 S IEU NC50 127 919 130.2 168.3 69.9 1778 254 153.99 336
5 19.50 E IEU 51/2FH 127 G 130.2 1778 5% 203.2 254 170.66 33.22

5 19.50 X, G IEU 51/2FH 127 919 130.2 1778 95.3 203.2 254 170.66 33.61
o) 19.50 S IEU 51/2FH 127 919 130.2 184.2 88.9 203.2 254 170.66 34.89
5-1/2" 21.90 X IEU 51/2FH 139.7 917 144.5 1778 953 203.2 254 170.66 36.36
5-1/2" 21.90 G IEU 51/2FH 139.7 S 144.5 184.2 88.9 203.2 254 170.66 3761
5-1/2" 21.90 S IEU 51/2FH 139.7 917 144.5 190.5 76.2 203.2 254 180.18 39.27
5-1/2" 24.70 E IEU 51/2FH 139.7 10.54 144.5 177.8 101.6 203.2 254 170.66 Sl
6-5/8" 25.20 E IEU 65/8FH | 168.28 8.38 176.2 203.2 127 203.2 279.4 195.66 41.03
6-5/8" 25.20 X IEU 65/8FH | 168.28 8.38 176.2 203.2 127 203.2 279.4 195.66 4103
6-5/8" 25.20 G IEU 65/8FH | 168.28 8.38 176.2 209.6 1207 203.2 279.4 195.66 426
6-5/8" 25.20 S IEU 65/8FH | 168.28 838 176.2 2159 108 203.2 279.4 195.66 4473

Tanimlar siparis sirasinda tanimlayici olmasi amaciyla gésterilmistir.

REIOM NI RSC Tipi, ilgili déner omuz baglantisinin boyutunu ve stilini gésterir.
m I¢ Capta Upsetli m Dis Capta Upsetli Ige ve Disa Upsetli
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BUYUK CAPLI DUZ DiKiSLi BORULAR

ST 37.00
ST 44.0
ST 52.0

DIN 1626-84
(EN 10217-1)

0.20

in
Et Kalinhg
mm |5.00

CAP

0.25
6.35

0.28 | 0.31
71 | 792

ASTM A 671 Sinif 10 Sinif 43

Boru Kalitesi

CA 55 [ASTM A 285 Grade C
CC 60 |ASTM A 516 Grade 60
CC 65|ASTM A 285 Grade C
CC 70 |[ASTM A 285 Grade C
CD 70 [ASTM A 285 Grade C

0.38 (0.43 [0.50 | 0.56
953 [ 11 (127 | 142

0.63
15.88

ASTM A 672 Sinif 10 Sinif 43

Boru Kalitesi

A 45
A 50
A55
C55
ce60
Cc65
Cc70
D70

0.75
19

ASTM A 285 Grade A
ASTM A 285 Grade B
ASTM A 285 Grade C
ASTM A 516 Grade 55
ASTM A 516 Grade 60
ASTM A 516 Grade 65
ASTM A 516 Grade 70
ASTM A 537 Grade 1

0.87 | 100 | 113 | 118
22 (254 (286 | 30

API Standart / DIN EN
ISO 3183

Boru Kalitesi

API5 L Grade B/ L 245
API5LX42/L290
API5LX46/L 320
API5LX52/L 360
API5LX56/L 390
API5LX60/L415
API5LX65/L 450
API5SLX70/L 485

138 | 157 | 177 | 197 | 217

40 | 45 [ 50 | S5

2.36

DIN EN- Malzeme Kaliteleri

S235AR-J2+N
S275JR+N

S355J2
S235J2W-S 355 J2W
P 235GH-P 355GH

P 275NH-P 460 NH
P275NL1-P460NL 2
16 Mo 3

13CrMo 4-5

10 CrMo 9-10
X12CrMo5

2.56 | 2.76 | 2.95 | 315
65 | 70 [ 75 | 80

DIN EN 10025-2

DIN EN 10025~

DIN EN 10025-2

DIN EN 10025-5(Corten)
DIN EN 10028-2

DIN EN 10028-3

DIN EN 10028-3

DIN EN 10028-2

DIN EN 10028-2

DIN EN 10028-2

DIN EN 10028-2

3.35 (354 (374 |3.94 | 413
85 | 90 [ 95 | 100 | 105
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DiKiSLi BORU URETIM AKISI
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ALASIMLI ELEMENTLERIN CELIKLERE ETKILERI

Maksimum %2,06 karbon igeren demir karbon alasimlari ¢elik olarak adlandirilir. Celikler halen ginimizde en yaygin
kullanilan malzeme grubunu olusturmaktadir. Celikler yalin karbonlu olabilecegdi gibi, .esitli 6zelliklerin gelistirilebilmesi igin bazi
alasim elementleri icerebilirler. Celik bunyesinde bulunan elementler; istenerek katilan alasim elementleri ve bunlarin yaninda
uzaklastirimak istenen, ézelliklere kdtl ydnde etkili elementlerdir. Celiklerin alasim elementleri ve etkileri sunlardir:

Karbon (C):

Celiklerin temel alasim elementi olan karbon, celiklerin Uretim islemleri sirasinda yapidaki yerini alir. Karbon miktari,
celiklerin mekanik 6zelliklerini en ¢ok etkileyen faktordir. Karbon, ¢eligin akma ve gekme mukavemetini arttirir, ylizde uzamayi,
sekillenebilirligi ve kaynak kabiliyetini azaltir. islenebilirligin 6n planda oldugu celiklerde karbon miiktari diisiik tutulmali, dayanim
degerlerinin ylksek olmasi gerektigi durumlarda ise geligin karbon igerigi ylksek olmalidir.

Disuk karbonlu yumusak geliklerin sekillendirilmesi sirasinda meydana gelebilecek en énemli problem mavi gevrekliktir.
Bu olay karbon (ve/veya azot) atomlarinin kiiclik ¢apli olmasi nedeniyle kolay yayinmalarindan kaynaklanir ve isleme sirasinda
kirilganlik yaratir. Mavi Gevreklik: yumusak celikler 270-350 °C arasinda sekillendirilirse kiigik ¢apli atomlar hizli bir sekilde
yayinir. Yayinan atomlar dislakasyonlari kilitleyerek malzemelerinin akma siniri noktasini ytkseltir. Dolayislyla malzeme daha
gevrek davranir. SozU edilen sivakliklar arasinda ¢eligin aldigi renk mavi oldugu igin bu olaya mavi gevreklik denir.

Mangan (Mn):

Mangan da karbon gibi Uretim islemlerinde gelik yapisinda yer alan bir elementtir ve geligin dayanimini arttiran etki gosterir.
Bunun yaninda sertlesebilme ve kaynak kabiliyetini de arttirir, stenir kararlastirici bir elementtir. Manganin en 6nemli 6zelligi
klkurtle MnS bilesigi yapmasi ve demir kikurt FeS bilesidi olusumunu engellemesidir. FeS sicak kirilganlida neden olur.

Silisyum (Si):

Silisyum oksijen giderici olarak kullanildigi igin gelik icinde yer alir. Celigin akma, ¢cekme dayanimini ve elastikiyetini arttirir.
Celik yapisindaki silisyum miktari azaldikga tufal yapma orani artar. Silisyum ucuz bir alagim elementidir, yaygin olarak yuksek
elastikiyet gerektiren yay celiklerinde kullanilir. Ayrica elektriksel akim zaiyatini 6nleyen bir elementtir. Silisyum miktari fazla olan
filmasinler ¢ok kiiguk ¢aplara indirilmeleri zordur. Clinkd silisyum, malzeme tel haline getirilen teli sertlestirir ve kopmalara neden
olur. Filmasinlerde bu ytzden dustk silisyum tercih ederler.

Fosfor (P):

Fosfor geligin akma ¢ekme dayanimini arttinr, yizde uzamayi ve egme 6zelliklerini ¢ok fazla kotulestirir, soguk kirilganlik
yaratir, talash sekillendirme kabiliyetini arttirnr. Fosfor ¢elik icinde Uretim islemlerinden kalan bir elementtir ve istenmeyen 6zellikleri
nedeniyle mimkin mertebe yapidan uzaklastirlir. Kaliteli islah geliklerinde maksimum fosfor miktari % 0,035'dir.

Kukurt (S):

Akma ve ¢ekme mukavemetine etkisi yok denecek kadar azdir. Fakat malzemenin ylzde uzamasina ve tokluguna etkisi
Gok fazladir. Kiikurt malzemenin toklugunu stinekligini dnemli dlglde azaltir. Ayrica kaynaklanabilirligi kot yonde etkiler. Kikdrt
demirle birleserek FeS fazini olusturur. Bu faz duslik ergime sicakligina sahip oldugu i¢in haddeleme sicakliginda ergiyerek sicak
kirilganliga sebep olur. Bu olumsuz etki kiikirdiin manganla birlesmesi sadlanarak dnlenir.

Kukurt gelik iginde c¢eligin Uretiminden kalan bir elementtir ve yukarida belirtilen istenmeyen 6zellikleri nedeniyle yapidan
mUmkuin mertebe uzaklastirilir. Sadece talasl sekillendirmeye uygun otomat celiklerinde kikurt miktari yiksek tutulur. Kaliteli
islah geliklerinde maksimum kukurt miktari % 0,045, asal islah geliklerinde ise % 0,035'dir.

Krom (Cr):

Krom paslanmaz celiklerin temel alasim elementidir. Krom, korozyon ve oksidasyon direnci sadlar. Sertlesebilme kabiliyetini
arttinr. Yuksek karbonlu geliklerde asinma direncini yikseltir. Krom karbon ile tane sinirlarindaki krom miktarini paslanmazlik siniri
olan %12'nin altina geker. Bu bilesik ylksek sicakliklarda karbon yayiniminin hizlanmasi ile kolayca meydana gelir ve kaynakl
paslanmaz celiklerde, kaynak dikisi yakinlarida kaynak bozulmalarina neden olur.
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Nikel (Ni):

Nikelin darbe toklugunu ve tavli geliklerde dayanimi arttirir. Nikel dstenitik paslanmaz ¢eliklerin kromdan sonra ikinci en dnemli
alasim elementidir. Ostenitik paslanmaz celiklerdeki nikel miktari %7-20 arasindadir. Nikel kararlastirici bir elementtir ve dstenitik
paslanmaz celiklerin, adinda da anlasilacadi gibi oda sicakliginda bile kafes yapisi KYM'dir. KYM kafes yapisi 6stenitik paslanmaz
celiklere ylksek sekillendirebilme 6zelligi kazandirir.

Molibden (Mo):

Tane buyumesini onler, sertlesebilme kabiliyetini arttirr. Menevis sicaklidindan yavas sogumalardan yavas sogumalarda bazi
alagimlarin tane sinirlarinda karbur ¢okelmesi meydana gelir, bu da kirllganiiga neden olur. Molibden bu olumsuz etkiyi ortadan
kaldirir. Ayrica molibden geliklerin stirinme dayancina ve asinma direncini ylkseltir. Alagimli takim c¢eliklerinde 6nemli bir alagim
elementidir. Paslanmaz celiklerde dzellikle oyuklanma korozyonunu engelledigi igin korozyon direncini Snemli 6lgtde artirir. Bazi
mikro alasimli ¢eliklerde nitriir veya karbonitrir olusturan alagsim elementi molibden kullanilir.

Kobalt (Co):

Alasimli takim geliklerinde kullanilan bir alagim elementidir. Takim ¢eliklerinin sicakta sertligini muhafaza etmesi igin kullanilir.

Tungsten (W):

Asinma direncini artiran, sicakta sertligin muhafazasini saglayan bir alasim elementidir. Ozellikle hiz geliklerinde olmak lizere
alasimli takim geliklerinde yaygin olarak kullanilan bir alagim elementidir.
Vanadyum (V):

Tane klgultme etkisi yaparak celiklerin akma ve ¢ekme dayanimlarini oldukga artirir. Ayrica sertlesebilme kabiliyetini,
menevisleme ve ikinci sertlesmede olumlu etkileri vardir. Alagimli takim geliklerinde kullanim yeri olan bir alasim elementidir.

Vanadyum, tane kdigultlict ve karbur yapici etkisi ile mikro alasimli geliklerde niyobyum ve titanyum ile birlikte kullanilan bir
mikro alasim elementidir. Mikro alasim ¢eliklerde alasim elementleri toplami % 0.25'i gegmez. Bu elementler tek, ikili ve Uglu
kompozisyonlar halinde mikro yapi igerisinde olusturduklari karbonitriir ¢okeltileri ile tane boyutunu inceltmelerinin yani sira
cOkelti sertlesmesi mekanizmasiyla dayanimi artirir.

Ozellik

Cekme Dayanimi ++ + + + + + + + + Vv
Esneme = \ = \Y + - 0 0 = £
Sertlesebilirlik ++ + 0 0 0 + 0 0 0 \Y
Sertlik ++ + + + + + + + + +
Isi Direnci + + + + + ++ ++ ++ + +
Korozyon Direnci - + + ++ ++ 0 + + + +
Déviilebilirlik - \ - 0 0 - - - 0 -
Soguk Sekillendirilebilme - - - - - - \Y; \Yj 0 0
islenebilirlik - - - - - - - - 0 -
Kaynak Yapabilme - \Y - \Y Vv 0 - - 0 +

Degisken

Cok arttiric

Arttirici

BN Hicbir etiisi yok

- Azaltici

H Cok azaltici
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Esdeger karbon igerigi (CE) farkli alagim elementlerinin geligin sertligi ve kaynak yapilabilirligini nasil etkiledigini anlamak igin
kullantlir.

CE =%C

Esdeger Karbon Kaynak Yapilabilirlik

<35
0,36-0,40
0,41-0,45
0,46-0,50

50 <

fiit (ft)
feet (ft)
inch (in)
inch (in)
yarda (yd)
yard (yd)
kara mili (USA)
mile (USA)
metre (m)
meter (m)
metre (m)
meter (m)
metre (m)

meter (m)

9/5x°C + 32
5/9x (°F - 32)

0,02832 metrekiip (m?)

feet kiip (ft3)
cubic feet (ft3)
inch kip (in®)
cubic inch (in%)
galon (ingiliz)
gallon (GB)
galon (USA)
gallon (USA)
metrekiip (m?3)
cubic meter (m?3)
litre (dmd).
liter (dm?)
litre (dm?3).
liter (dm3)
litre (dmd).

liter (dm?)

Varil Petrol (42 US Galon)
Barrel Petrol (42 US Gallon)

(%M + %Si)
+

Miikemmel
Cok iyi
lyi
Orta
Zayif

0,3048 metre (m)
meter (m)
25,4 milimetre (mm)
milimeter (mm)
0,9144 metre (m)
meter (m)
1.609 metre (m)
meter (m)
3,28 fit (ft)
feet (ft)
39,37 inch (in)
inch (in)
10.936 yarda (yd)
yard (yd)

°F (Fahrenheit)
°C (Celcius)

cubic meter (mq)

16.387 santimetre kiip (m®)

cubic centimeter (m3)
4.546 litre (dmd)
liter (dm®)
3.785 litre (dm?3)
liter (dm®)
35,31 feet kiip (ft3)
cubic feet (ft3)
61.024 inch kiip (in®)
cubic inch (in)
0,22 galon (ingiliz)
gallon (GB)
0,2642 galon (USA)
gallon (USA)
159 litre

liter

5

Pound veya Libre. (Ib.)
Pound or Libre (Ib.)
Io/fte
Ib/in?
kg/m?
kg/dm?
kg/dm?
Ib/galon (USA)
Ib/yarda kiip
ton, long (22.401 bs)
tonne, long (22.401 bs)
ton, short (20.000 lbs)

tonne, short (20.000 Ibs)

ton, metrik

tonne, metric

(%Cr + %Mo + %V) . (%Cu + %Ni)

15

0,4536 kg
kg
16,02 kg/m3
27680 kg/m?®
0,0624 Ib/ft3
62,4 Ib/ft3
0,036 Ib/in®
119,83 kg/m?
0,5933 kg/m?
1016 kg
kg
907,22 kg
kg
1.000 kg
kg

Kuvvet

Kilogramfors (kgf)
Kilogramforce (kgf)
Newton (N)
Newton (N)

9,81 Newton (N)
Newton (N)

0,102 Kilogramfors (kgf)

Kilogramforce (kgf)

Basing

Pascal (Pa)

Pascal (Pa)

Pascal (Pa)
kg/cm?
kg/cm?
kg/m?

ft/saniye 0,02832 m3/saniye
ft/second m?3/second
ft/saniye 1700 litre/dakika
ft/second liter/min

in /dak 2,73x10 mé/saniye
in3/min m?3/second

in /dak 2,73x10 litre/saniye
in®/min liter/second
m?3/saat 0,588 ft/dak (cfm)

m3h ft3/min (cfm)
m?3/saat 4.404 galon/dak (gpm),USA

m3h gallon/min (gpm), USA

1 (Newton/metrekare (N/m?2)
(Newton/squaremeter (N/m?)
0,001 kiloPascal (kPa)

98.066 kPa
9,81Pa
9,81Pa
100 Pa

0,0102 kg/cm?

feet kare (ft?)
square feet (ft)
inch kare (in?)
square inch (in)
yarda kare (yd?)
square yard (yd)
metre kare (Mm?)
square meter (m?)
metre kare (m?)
square meter (m?)
metre kare (Mm?)
square meter (m?)
Ar
Ar

0,0929 metre (m?)

square meter (m?)

0,0006451 metre kare (m?)

square meter (m?)
0,8361 metre kare (m?)
square meter (m?)
10,76 feet kare (ft?)
square feet (ft)
1550 inch kare (in?)
square inch (in)
1196 yarda kare (yd?)
square yard (yd?)
100 metre kare (m?)

square meter (m?)

kiloWattsaat (kKWs)
kilo Watthour (kWh)
BTU
Joule
Joule
Wattsaat (kWs)
Watthour (Wh)
Watt.saniye (W.s)
BTU
kalori (cal)
calorie (cal)
kalori (cal)
calorie (cal)
kilogrammetre (kgm)
kilogrammeter (kgm)
Joule/saniye (J/s)
Joule/second (J/s)
BTU/saat
BTUh
cal/saniye
cal/second
keal

keal

3.600 kjoule (kJ)
kjoule (kJ)
1.055 Joule (J)
0,24 kalori (cal)
calorie (cal)
3.600 Joule
Joule

1 Joule

0,252 kilocalorie (kcal)

419 Joule
Joule
0,427 kgm
kgm
9,81 Joule
Joule
1 Watt (W)
Watt (W)
0,293 Watt (W)
Watt (W)
41.868 Watt (W)
Watt (W)
1163 Watt (W)
Watt (W)
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TESTLER

Cekme Testi

Cekme testi malzemelerin mukavemeti hakkinda esas dizayn bilgilerini saptamak ve malzemelerin ozelliklerine goére
siniflandinimasini saglamak amaci ile genis gapta kullanilir. Cekme testi standartlara gére hazirlanmis numunesinin tek eksende,
belirli bir hizla ve sabit sicaklikta koparilincaya kadar ¢ekilmesidir. Test sirasinda, standart numuneye devamli olarak artan bir
¢ekme kuvveti uygulandiginda, ayni esnada da numunenin uzamasi kaydedilir.

Cekme testi sonucunda numunenin temsil ettigi malzemeye ait asagidaki mekanik 6zellikler bulunabilir.
Elastisite modulu

Elastik siniri

Akma gerilmesi

Cekme dayanimi

Tokluk

% uzama

% kesit daralmasi

Noos®wN S

Basma Testi

Basma testiislemitibariile gekme testinin tamamen tersidir. Basma testiile de malzemelerin mekanik 6zellikleri tespit edilebilir.
Basma testi bilhassa gevrek ve yari gevrek malzemelerin stinekligini 6igmede gok faydalidir, zira bu malzemelerin stinekligi gekme
testi ile hassas olarak 6lglilemez. Bu malzemelerin gekmede % uzama ve % kesit daralmasi deperleri hemen hemen sifirdir.

Basma testinin avantaji ok kiguk numunelerin kullanilabilmesidir. Bu avantaj, bilhassa ¢ok pahall malzemelerle galisiidiginda
veya ¢ok az miktarda malzeme bulundugu durumlarda gok faydalidir.

Sertlik Olgcme Testi

Malzemeler lzerinde yapilan en genel test, sertliginin dlgtimesidir. Bunun sebebi bir malzemenin sertligi ile diger mekanik
Ozellikleri arasinda paralel bir iliskinin bulunmasidir.

Sertlik izafi bir 6l¢l olup surtiinmeye, cizmeye, kesmeye ve plastik deformasyona karsi direng olarak tarif edilir.

Sertlik 6lgme genellikle, standart bir ucun malzemeye batiriimasia karsi malzemenin gosterdidi direnci 6lgmekten ibarettir.
Uygun olarak segilen sert ug, tatbik edilen bir ylk altinda malzemeye batirildiginda malzeme Uzerinde bir iz birakacaktir. Genel
deyimle malzemenin sertlidi, bu izin buyuklugu ile ters orantilidir.

GUnumuzde laboratuarlarda uygulanan sertlik dlgme yontemleri sunlardir:
1. Brinell sertlik 6lgme yontemi,

2. Rockwell sertlik 6lgme yontemi,

3. Vickers sertlik 6lgme yontemi,

4. Mikro - sertlik testi.

Ultrasonik Test

ic kusurlari tespit etmek igin uygulanan Ultrasonik Test Yontemi frekansi 0,1 - 15 MHz arasinda degisen cok kisa darbeli ses
dalgalari malzeme igine gonderilerek yapilir. Bu ydntem test nesnenin kalinigini, malzeme igindeki ¢atlaklar belirlemek veya boru
icindeki korozyonu izlemek icin kullanilir.

Ultrasonik test, genellikle gelik ve diger metaller ve alasimlar Uzerinde yapllir. Ultrasonik test havacilik, otomotiv ve diger
ulasim sektorleri de dahil olmak tzere birgok endUstride kullanilan tahribatsiz muayene seklidir.

Avantajlari;

Derin kusurlarin algilanmasini saglar.

KlcUk kusurlarin tespitine izin verir.

Biz yuzeyin erisilebilir olmasi yeterlidir.

Diger tahribatsiz ydntemlere gore daha dogru sonug verir.
Kusurlarin boyutu ve sekillerini daha hassas gosterir.
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