[ Downloaded from jwsti.iut.ac.ir on 2025-07-19 ]

O U’AZ;’ U il r}“
93—104 e 51398QL'.'~..3U K] )Lg.: 51 e)La..f(c gr’.:'.; de wlﬁl d)m}? L;)‘,L'.é K] r}\.ﬁ 4.1,.2.4

Jlsl L APl X70 YL €&.>=:.w| 5UT rS N B b a,o uCuylin s s
rebbirey 2SI 55 )

Sole felowl o oeas Lo, Ladl dhao
Shaal Glaal Ol jam degd ol&iSls ( widige 0 dSES1s 03l g0 wdige 05,5
(1397/06/24 = dlas 5 0 « 1396/10/03 @ dlis il ,3)

0 S>

. e

Lol dn S s p AP XT0 5V 55 s 515 w0 0 Canslie 5 slisla sy eabolidn s iS00 25 ) Jlast 36 sy ol 2
Sty oo bl s xS31 550 Olos oa Jlesl s ER309L 5 ERBOS-G oS 3 55 53 b 5 515 = oS8 w8 (S s
Sl (S jim b s s S 5 o8l Sy S Sleslinad b har 5wl Sl Skl s S pleil 35 0-30
0 st Jasl Ly sls 0L o 385 Sn sls 2 38 0t (il 0 O35l Ja s —20°C 5 0°C clas glalos 5 2pr
i Bl oz S ls, 5 55 St pSS (SAS|y 5l s 55 (MIA) aoxal= 2555k sl 5 5 iy b ERBOSG b 5l kL
sanb ,2als8/01 uma 18/19 pmil Lo 56 js s coyls o316l Javgze 5 55, ERB0OL 5> 5l jlesle 55 ) Jlesl 1 3 oS s
O Coaslie 35 el Jlasl 253 SRl3l S sl LS w s Ol Sl Bl a5 13 s sus 5t 6y 3 Ol
S s Caslie 4G sk a4 el oty 530 31 o 55 Jlesl 3l ml el 03 S g I 53 8 a0
=20 °C 5 L >s glales ;3 ERBOIL g 5L sl 5 403536 529 B3 lse & i 5 4 =20°C 5 0°C (lames slales ;5 ERB0SG

3l Gl as3 5 518 Ol 4 o w

APL-XT0 5N 5 ¢ g o2 MIA Ll i 40 Canslis (uabline s S 55 ) L gdS SoladS

| mprovement of | mpact Toughness of API-X70 Steed Weld Metalswith
Electromagnetic Vibration

M. Afzali, R. Dehmolaei*, E. Hajjari

Department of materials science and engineering, faculty of engineering, Shahid Chairman University of Ahvaz,

Ahvaz,Iran
(Received 24 December 2017 ; Accepted 15 September 2018)

Dehmolaei @scu.ac.ir | S5 2SI s o shams s 55



mailto:Dehmolaei@scu.ac.ir
http://jwsti.iut.ac.ir/article-1-259-fa.html

[ Downloaded from jwsti.iut.ac.ir on 2025-07-19 ]

93'104425«0 ‘1398&:“.\: I )Le clb)u cr’ﬁi dLﬁ cd‘ﬁ‘ 6)&.&"?'- 6)}\15 I c_’l.ﬁ A?.j':". 3 Q‘)K@A I é.é#‘ &h@ 94

Abstract

The effect of electromagnetic vibration on the microstructure and impact toughness of API-X70 steel weld metal was
investigated. The welding was carried out by gas tungsten arc welding process and using filler metals including
ER80S-G and ER309L. Electromagnetic vibration under voltages 0- 30 volts concurrent with welding was applied. The
microstructure of the base and weld metals using optical microscope and SEM was studied. The impact energy of weld
metals at TR, 0°C and -20°C using charpy impact test was measured. Microstructural investigations revealed that
applying e ectromagnetic vibration have caused the finer and more uniform of Martensitic-Austenitic (MA) idands in
the ER80S-G weld metal . The results showed that, due to electromagnetic vibration, the microstructure became finer
and the average size of dendritesin the ER309L weld metal decreased from 18.19 to 8.01 um.. The impact test result,
illustrated that the applied vibration cause improvement of impact energy of weld metals at different temperature (TR,
0°C and -20°C). It was found that with vibration under 30V, impact energy of ER80S-D weld metal in TR, 0°C and -
20°C wasincreased equal to 53, 29 and 36 percents, respectively. Besides for ER309L weld metal, the impact energy in

TR and -20°C was increased equal to 18 and 5 percents, respectively. (TR= Room Temperature).

K eywords:. Electromagnetic Vibration, Toughness, MA Islands, Acicular Ferrite, API-X70 Stedl.
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