416-407 o e 9 o Lol 15 095 1394 23T (RIS Sl (S Sdye Alxo

9 3s rale dslinle =
—5; =

< . -EI. F—

OV o0 S0 (Swiigeo = & =

=L1\=

mme.modares.ac.ir T s

SVed Ayl I g SBAY (0B (bl DYl il yo
1.25Cr0.5Mo

" Boul yaleaans 5T Sl guny St calgi Las g 03 9

525 25 o8l (Sl uotige Loty =1

f vakili@tabrizu.ac.ir 5166614766 o g9sis 3 p5 *

bSs Jlis Sl

By gy cnl 2 0y lofag el el Jbw Jobs jlis cod o3Y 8 sladlg dgr eV Lail 855 )8, (o) 1?:}; f @1*; 9% Als
(BM) (ol solo (54L& gz Jome ol 48,8 )15 o) 2 3,90 1.25CTOEMO (62¥5s (sl o g Jlail (o35 e

1 “ae - - K . 1394 .)‘.)).A 03 'u.:)_,,\,:
OYolee culyps cunl odel Cundds 4l o 55 awlel SYdlke s g s (WM) v abg (HAZ) Oyl 33l cod dalaie 1304 35, 31 el s )

il galye 0 dr o bl 5 s Sluype deS gy SaSa 5 0)pmecSs (535 slapiilejl gl edlatal b 4l o sl ol 55l 45
50 540 35 30 (olo i > 0)57ecST 555 o oK 3l odlizl b o yiuloj] siloss dulie sl oas &1l K> clasUT () Shge = pg S b 3 g8 U
5 ol sloglé 5] aione ©ypoy (inloj] (sladiges Cal 0k plowl 3Kl 4> 800 5 750 725 700 670 (claled 5 JiSuibiSe 5,
EYoleo olpd s sy gy o (Koo HAZ 5l 5l jg0 dlal b diges ags o8 ol 51 olord s 6y mdle Shg)ar g ST
olia 5 e cpl S odbdbme oolul CVsls ol dumlia b (dlotiny Lba) Cono sl odd Sl dilate oyl ool elel ¥oleo ol

ol oY 1l a8 wnd o L omis e 5 (3,55 )5ee clinlie .ol 015 a0l s 36 sl Lo s ol saelcusey e

o i odgame 3 a8 M o S gl )b ol ).ub Il 33 (85,8 Fy g el OY0lee colps ) yol ol g atily cgles
sl HAZ sdilaio 5,5 5 5 0090 i HAZ silie 3 5 & 35 (58 65 J) oo 38 8l (35 G855 59 oy
ol it 4l 38 51 0l

Obtaining the creep constitutive parameters for the layers of butt-welded
1.25Cr0.5Mo pipe

Farid Vakili-Tahami®*, Akbar Rasouliani, Arash Mohammad Alizadeh Fard:

1- Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran.
*P.0.B. 5166614766 Tabriz, Iran, f vakili@tabrizu.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Creep behavior of butt-welded joints in pressurized steel pipes operating at high temperature is
Received 04 July 2015 one of the major concerns in industry. The creep behavior of 1.25Cr0.5Mo weldment has been
Accepted 25 July 2015

investigated in this paper. Three different layers: Base Metal (BM), Heat Affected Zone (HAZ) and
Weld Metal (WM) have been considered and the creep behavior of each layer has been modeled
using constitutive equations. Constitutive parameters have been determined using the results of
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Keywords: .Y .

Cr_y\,(vﬂo Steel Alloy uniaxial constant load creep tests. A numerical approach based on least square method has been
Creep Behavior used to calculate optimum values of the constitutive parameters. The results have been compared
Experimental Investigation with those provided in the literature for different alloys and good agreement has been observed.

Constitutive Parameters

Creep tests have been carried out at 30, 35, 40 and 50 MPa and temperature levels of 670, 700,
Heat Affected Zone

725, 750 and 800 °C. Specimens have been machined out from Base and Weld Metal. Since
machining specimens with appropriate size from HAZ is impossible, a method is proposed to
obtain constitutive parameters for this layer. This method is validated by comparing the
constitutive parameters that have been calculated for WM with those obtained using creep tests.
Micrographical and microhardness tests show that there are significant differences in the
microstructure of the layers. Consequently, the creep behavior of layers is different. The results
show that steady state creep strain rate for WM is higher than the rates for BM and HAZ; also, at
low stress levels, creep strain rate of HAZ is larger than BM.
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4- Rupture Ductility
5- Post Weld Heat Treatment
6- Type IV
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3- Heat Affected Zone
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4- Recrystallization

5- Gas Tungsten Arc Welding
6- Fusion Weldings

7- Contact tube
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1- Base Metal or Parent Metal
2- Weld Metal
3- Norton
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1- Welding procedure specification
2- American Welding Society
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S s 4l 5 gl L85 Glaile] 5l el e s 4 Jeus
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