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iISLETME SICAKLIGI

SERVICE TEMPERATURE

Yiiksek Sicaklikta Calisan Kazan Borularinin Ulke Standartlan
National Standards for High Temperature Boiler Pipes

EN DIN BS NFA UNI CSN, STN GOST PN-H ASTM A/ASME SA JIs
Avrupa Almanya Birlesik Krallik Fransa italya Cekya Rusya Polonya ABD Japonya
Europe Germany (V].¢ France Italy Czech Rep. (Czechia) Russia Poland USA Japan
10216-2 17175 3059/1,2 49-21 5462 42 0251 8731 74252 A 106, A192 G3456 9329-2
3602-1 49-213 TU14-3-19 | (84024) A 209,A210 G3458
3604-1 TU14-3-460 A 213,A335 G3461
4543.20072 G3462

Ulke Standartlari ve Kalitelerine Gére Karsilastirma Tablosu
Comparison of Materials acc. to Other National Standards

bieme EN DIN ASTM | ASME JIS
Ter?-:‘;revrig&re Avrupa / Europe Almanya / Germany ABD / USA Japonya / Japan
300°C 10216-2 17175 vdTOv materialdata | A/SA106 | A/SA192 | A/SA209 | A/SA210 A%%f;g* e | 38
S?OF P235GH St358 Gra  |dskhabonu/ STB340 | STPT370
P265GH St4s8 GrB Gr.Al STB410 | STPT410
17Mn4 Gr.c Gr.c STB510 | STPT480
20MnNb6 19Mn5
16Mo3 15M03
8MOB5-4 16Mo5 TIT1A Pl STBA12 | STPAI2
15NICUMOND5-6-4 15NICUMOND5 (WB36) T36/P36
T2/P2 | STBA20 | STBA20
10CrMo5-5 TPN | STBA23 | STBA23
13CrMod-5 13CrMo44 TI2/P12 | STBA22 | STBA22
10CrMog-10 | 10CrMo9-10 T22/P22 | STBA24 | STBA24
1AMOV6-3 14MoV6-3
ZCMOVTIBI0-10 7CrMoVTiB10-10 T24Draft P24
7CrWVMOoND9-6 T23/P23
TS X12CrMo9-1 TOP9 | STBA26 | STBA26
X10CTMOVNES-1 X10CrMoVNb9-1 TOUPO1 | STBA28 | STBA28
X20CrMoV11-1 X20CrMoV121
v SHCAMOVNDST X11CrMoWVNb911 (E911) TON/PON
?l25%°°?: X10CrWMOVND9-2 T92/P92 STBA29 | STBA29

*A/SA 213 standarti (T)ube, A/SA 335 standarti (P)ipe olarak belirtilir. / A/SA 213 is referred to as (T)ube, A/SA 335 as (P)ipe.
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DIN NORMU

DIN NORM

Kimyasal Kompozisyon / Chemical Composition

Standart

Standard

Kalite
Grade

DIN 17175

DIN 17175

DIN 17175

DIN 17175

DIN 17175

DIN 17175

DIN 17175

DIN 17175

DIN 17175

St35.8

St45.8

17Mn4

19Mn5

15M03

13CrMo44

10CrMo910

14M0OV63

X20CrMoV121

=017

=021

014-0.20

017-0.22

012-0.20

010-018

008-015

010-018

017-0.23

0.40-0.80

0.40-120

0.90-120

100-130

0.40-0.80

0.40-0.70

0.40-0.70

0.40-0.70

0.40-0.70

010-0.35

010-0.35

0.20-0.40

0.30-060

010-0.35

010-0.35

=0.50

010-0.35

=050

<0040

<0040

=0040

<0040

<0035

=0035

<0035

<0035

=0030

Mekanik Ozellikler / Mechanical Properties

Standart
Standard

DIN 17175

DIN 17175

DIN 17175

DIN 17175

DIN 17175

DIN 17175

DIN 17175

DIN 17175

DIN 17175

<0040

<0040

=0.040

<0040

<0035

=0035

<0035

<0035

=0.030

Akma Noktasi Re Min.(MPa)

Kalite Isil iglem Yield Strength (MPa)
Grade Heat
Treatment t40-65mm
St 35.8 U N 235 225 215
St 45.8 U N 258 245 235
17Mn4 275
19Mn5 8il5
=<10: 285
15M03 U N 10 - 16 270 270 260
=10: 305
13CrMo44 z 10 - 16: 290 290 280
10CrMo910 z 280 280 270
14MOV63 z 320 320 310
K20CrMoV121 490 490

E Sertlestirilmis ve Temperlenmis / Quenched and tempered

Isil Islemsiz / Without Heat Treatment

m Normalize Edilmis / Normalized

<0030

<0030

0.70-110

200-250

0.30-0.60

0.30-0.80 10.00-12.50

0.25-0.35

0.45-065

0.90-120

0.50-0.70

0.80-1.20

Kopma Dayanimi| Uzama A5
Rm (Mpa) Min (%)
Tensile Strength | Elangation A5
(Mpa) Min (%)
360 - 480 25
410 - 530 21
460 - 580
510 - 610
450 - 600 22
440 - 590 22
450 - 600 20
460 - 610 20
690 - 850

0.22-032

0.25-0.35

Darbe
Enerjisi (J)

Impact
Energy (J)

T=34;L=48

T=27: L=41

T-34;L=48
T-34; =48
T=34;L=48

T-41; L=55

Uygulama
Sicakhigi (°C)

Temperature of
Application (°C)

475

475

500
560
600

600
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EN NORMU

EN NORM

Kimyasal Kompozisyon / Chemical Composition

Standart Kalite

Standard Grade

EN10216-2 P195GH =013 =070 =035 [=0025(=0.020[=<030| =030 | =0.30 =008 =002 |=0020 Cr+Cu+Mo+Ni=07
EN 10216-2 P235GH =016 =120 =035 [=0.025(=0.020(=<030| =030 | =0.30 =008 =002 |=0020 Cr+Cu+Mo+Ni=07
EN10216-2 P265GH =020 <140 <040 [=0025(=0020[=<030| =030 | =030 <008 =002 |=0.020 Cr+Cu+Mo+Ni=07
EN10216-2 16Mo3 012-0.20(0.40-090| =035 [=0025|<0020|=030|=030| =030 |025-0.35 0.040

EN 10216-2 13CrMo4-5 010-017 |040-070| =035 [=<0025(<0020(<0.30 | =030 <115 <065 0.040

EN10216-2 10CrMo9-10 | 0.08-014|0.30-0.70| =0.50 |=0.025|<0020|=0.30| =030 | 20-25 |0.90-110 <0020

EN 10216-2 11CrMo9-10 0.08-015(0.40- 080 =0.50 [=0.025|=<0020(=<030| =030 | 20-25 |0.90-110 =0.020

EN 10216-2 | X10CrMoVNb9-1 | 0.08 - 012|0.30 - 0.60|0.20 - 0.50| 0.025 [=0.010| =<0.30 | =0.40 | 80-9.50 [0.85-105|018-0.25| 0.40 | 0.03-0.07 Nb 006-010

EN 10216-2 14MoV6-3 010-015]0.40-0.70{015-0.35 [= 0.025|=< 0.020| <0.30 | =0.30 |0.30-0.60(0.50-0.70|0.22 - 0.28

EN 10216-2 20MnNb6 =022 |[100-150|015-035| 0025 |=0.020| =0.30 060 Nb0015-010
EN 10216-2 10CrMo5-5 <015 [030-060|0.50-10 | 0025 |=<0.020| <030 | =030 | 10-150 |0.45-065 0.40

EN10216-2 [15NiCuMoNb5-6-4| <017 |0.80-120(0.25-0.50| 0.025 |<0.020( 0.50- [10-130] 030 [0.55-0.50 0.50 Nb 0015-0045
EN 10216-2 25CrMo4 0.22-0.29/060-0.20| 040 0025 |=0.020| 080 | =030 [0.90-1.20|015-0.30 0.40

EN 10216-2 X10CrWMOVNb9-2| 0.07 - 013 |0.30-060| 0.50 0.020 |=0010{ =030 | =0.30 |850-950(0.30-060|015-0.25| 0.40 [0.030-0.070] Nb004-009

Mekanik Ozellikler / Mechanical Properties

. Akma Noktasi Re Min.(MPa) Kopma Dayanimi| Uzama A5 Darbe Uygulama
Standart Isil Islem Yield Strength (MPa) Rm (Mpa) Min (%) Enerjisi (J) Sicakhigi (°C)
Standard Heat Tensile Strength | Elangation Impact
Treatment (Mpa) A5 Min (%) Energy (J)
195

EN 10216-2 P195GH U N 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 U N 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 z 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 1CrMo9-10 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 z 320 320 310 460 - 610 20 T=27 (20°C); L=40 (20°C)
EN 10216-2 20MnNb6 z B55 345 335 500 - 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)
EN 10216-2 | 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 |X10CrWMOVNb9-2 z 440 440 440 620 - 850 19 T=27 (20°C); L=40 (20°C)

E Sertlegtirilmis ve Temperlenmis / Quenched and tempered m Isil islemsiz / Without Heat Treatment m Normalize Edilmig / Normalized

04/ayd\’nboru.com



ASTM NORMU

ASTM NORM

Kimyasal Kompozisyon / Chemical Composition

Standart Kalite

S e P Max. S Max. Cu Ni

ASTMA335| P1 |010-0.20{0.30-0.80|010-0.50| = 0.025| = 0.025 0.44-065

ASTMA335| P2 |010-0.20|0.30-0.61/0.10 - 0.30| = 0.025 | = 0.025 0.50-081 (0.44-0.65

ASTMA335| P5 =015 |030-060[ =050 |=0.025|=0.025 400-6.00 |0.44-065

ASTMA335| P11 |0.05-015|0.30-0.60(0.50 - 1.00| = 0.025 | = 0.025 100-150 (0.44-0.65

ASTMA335| P12 |0.05-015|0.30-0.61| =050 |=0.025|=0.025 080-125 |0.44-065

ASTM A335| P22 |0.05-015|0.30-0.60 =050 |=0.025|=0.025 190-260 | 087-113

ASTM A335| P91 |0.08-012|0.30 - 0.60(0.20 - 0.50| = 0.020 | = 0.010 <040 | 800-9.50 | 0.85-105 [018-0.25| <0.02 [0.030-0.070 Ti=0.010
ASTM A335| P92 |0.07-013|0.30-0.60 =050 |=0.020|=<0.010 =040 | 850-9.50 |0.30-0.60[015-0.25|= 0.040(0.030-0.070 B\%ﬂog: g 88 6
ASTM A335| P122 |0.07-014| =0.70 <050 |=0.020|=0.010 |030-170 | =0.50 |10.00-12.50|0.25-0.60 015 - 0.30|= 0.040(0.040-0:100 B(\?\{?ESZ%{%%)O °

Mekanik Ozellikler /| Mechanical Properties

. Akma Noktasi Re Min.(MPa) Kopma Dayanimi| Uzama A5 Darbe Uygulama
Standart Isil Islem Yield Strength (MPa) Rm (Mpa) Min (%) Enerjisi (J) Sicakhg (°C)
Standard Heat Tensile Strength | ElI. ti I t
16 - 40 g langation mpac
freatment MM (Mpa) ASMin (%) Energy (J)
205 205 205

ASTM A335 P1 N =380 30 530
ASTM A335 P2 z 205 205 205 > 380 30 560
ASTM A335 P5 z 205 205 205 = 415 30 600
ASTM A335 P11 z 205 205 205 = 415 30 560
ASTM A335 P12 z 220 220 220 =415 30 560
ASTM A335 P22 z 205 205 205 = 415 30 560
ASTM A335 PI1 z 415 415 415 > 585 20 250 650
ASTM A335 P92 z 440 440 440 =620 20 250 650
ASTM A335 P122 z 400 400 400 =620 20 650
E Sertlestiriimis ve Temperlenmis / Quenched and tempered Isil Islemsiz / Without Heat Treatment m Normalize Edilmis / Normalized
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/A\ AYDIN BORU

KAZAN BORULARI

BOILER TUBES

DIN ve EN Standart Karsilastirmasi / DIN and EN Standard Comparison

DIN 17175 EN 10216-2

St3581+1Il P235GHTC1+TC2 EN Standardina Gore Acilim Designation According to EN Standard
St 45,81 + Il P265GHTC1+TC2 Alasimsiz Celikler Non-Alloy Steel
15 Mo3 1603 P: Basing Amagclh Celikler P: Steel for Pressure Purposes

235: N/mm? Olarak Akma Dayanimi 235: Minimum Yield Strength in N/mm?

13 CrMo44 13 CrMo 4-5 GH: Yiiksek Sicakliklardaki Test Ozellikleri | GH: Tested Properties at Higher Temperatures

10 CrMo910 10 CrMo 9-10 *A{ayn“fl{ Celikler Kimyasal Bilesime Gére *Alloy St.e.el Designed According to Chemical
Gosterilir. Composition.

14MoV63 14MoV6-3
X20CrMo V121 X20CrMo V11-1

Test Karsilagtirma / Testing Comparison

DIN 17175 EN 10216-2
Grade TC1
Grade Il TC2

Ic kusurlari tespit etmek igin uygulanan Ultrasonik Test Yén- Ultrasonic testing method is applied to detect internal defects by
temi frekansi 0,1-15 MHz arasinda degisen ok kisa darbeli ses sending very short pulse sound waves in frequency range of 0.1 to
dalgalari malzeme icine gonderilerek yapilir. Bu yontem test 15 MHz to the material. This method is used to determine the thick-
nesnesinin kalinigini, malzeme icindeki gatlaklar belirlemek ness of the object, cracks in the material or to monitor corrosion in
veya boru igindeki korozyonu izlemek igin kullanilir. Ultrasonik the pipe. As a non-destructive testing method, ultrasonic testing
test; havacilik, otomotiv ve diger ulasim sektorleri de dahil olmak is used in many industries like aerospace, automotive and other
lizere birgok endUstride kullanilan tahribatsiz muayene seklidir. transportation sectors.
Avantajlari: Advantages:

1. Derin kusurlarin algilanmasini saglar. 1. Allows the detection of deep flaws.

Allows the detection of small defects.

Only one surface needs to be accessible.

More accurate than other non-destructive methods.
Shows the size and shape of defects more precisely.

Kuguk kusurlarin tespitine izin verir.

Bir ylizeyin erisilebilir olmasi yeterlidir.

Diger tahribatsiz yontemlere gore daha dogru sonug verir.
Kusurlarin boyutu ve sekillerini daha hassas gdsterir.
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FARKLI KALITELERE GORE GEGCERLI CALISMA BASINCI

ADMISSIBLE WORKING PRESSURE USING DIFFERENT STEEL GRADES

Olciiler / Dimension 219,1 mm x 10,0 mm

100 200 300 400 500 600

500 I X 20 CrMo V/ 121/X 20 CrMo V11 -1 500
X 10 CrMo VNb 9-1/X 10 CrMo VNb 9 -1

[ 13 CrMo 44/13 CrMo 4 -5

I 70 CrMo 910/10 CrMo 9-10

400 I st 358111/ P235 GH TC2 400

I 75 Mo 3/16 Mo 3

300 300

En yliksek calisma basinci (bar) / Maximum working pressure (bar)
En yuksek galisma basinci (bar) / Maximum working pressure (bar)

200 200
100 100
50 50

Sicaklik (°C) / Temperature (°C)
100 200 300 400 500 600

Hesaplama DIN 2413 kapsam II'ye gore yapilmistir. (Korozyon faktérl olmadan) / Calculation based on DIN 2413 application Il (Without corrosion factor)

O'k;l'jler [ Dimension 60,3 mm x 5,0 mm

100 200 300 400 500 600

500 I X 20 CrMo V/ 121/X 20 CrMo V11 -1 500
X 10 CrMo VNb 9 -1/X 10 CrMo VNb 9 -1

[ 13 CrMo 44/13 CrMo 4 -5

I 70 CrMio 910/10 CrMo 9-10

400 I st 35811/ P235 GH TC2 400

I 15 Mo 3/16 Mo 3

300 300

200 200
100 100
50 50

Sicaklik (°C) / Temperature (°C)
100 200 300 400

En yliksek galisma basinci (bar) / Maximum working pressure (bar)
En ylksek galisma basinci (bar) / Maximum working pressure (bar)

Hesaplama DIN 2413 kapsam Il'ye gore yapiimistir. (Korozyon faktorii oimadan) / Calculation based on DIN 2413 application Il (Without corrosion factor)
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