u!{! Uo?;; . o r;"
71—80 W 51400 al:-»-jUJ)LQ Llﬂ)w grm Jl.w gb‘ﬁ‘ 6)&..;}? 6)}\.'\3_’ t}lﬁ 4.1,:.;

Y8 %64 A@‘HSLA'].OO DY‘,.% U’:’J’: QYW‘ f‘?ﬁdaﬁ)ﬁ QJUP- J.;SU WSSy
SMAW 15 &

1 .. . - 1, . *2,1 L1 .
6}“‘.9”“;15.9“'*’)"\“"“&)|JLS.9'L°L“’J'\3‘“ elers Lo, CHe & ol e
Ol Glaal Glaal Ol ez dugd o8 (pwdige 0 a1 3l gn wdige 03 S -1
Ol Gl Glaal Ol jarr dages o215 3V g3 Sl S 0 =2

(1400/06/10 :dlis 5 .0 €1400/05/21 :atis s 5)

oS>

S5 s 3550 HSLA-100 5Y 55 by VLl SUle ol 5 slitlusy 2 SMAW sl b 35,5 <ol 5l Jtagsy cnl s
Lo s A oLl E12018 55 Sl 5l eslined b e koo o J555k8 1392 5 1/176 07820 (55,5 oyl 4 L (s )SKi 2 123 8
latsasl by b VLl SO ol s S el SEM sy Su 8l s o5 sl sSes S Sl el b gt b
S am sl 53 S5 S b Ol (93555 Sl SRl L a8 sl OLES (bl sy sla s 038 Gl o ) 5 4
53 Y S e (2555 Sl SRl L aS s S asiie Sl s S ea s Bl g sk 5 g s o b gl 5 Sl
Sl il B L g s Sl sy 53 S e Rl s 4ol 4l sl (lails oy e 5 a5l il 3l HAZ 4 b
5 b B 5 a3 Ol S8 W 93555 ol il S ol OLE s Ll S w5551 5 e ke (53555
ol il L a8 4s 8 asia el 03 S mly ol s e L2l sl s Sodys Sl Sl e e U s Slpe, S5
52 J5532 0 0182 (s55,5 &l 3 5545 5) 297 Olim any (oo 53 (sl a i (5350 (3w Su b Ol SRalS s 4 s350s
G313 i b b w555 a3 el pled 534S s S pskne ol il 2alS (e ke 2 Js5sks 1392 (o555 )l ~

ol g SlE 4 S

oo I (Sl Cab sl e (65 (s ol SMAW Lol LHSLA-J.OOA'Yjé:d.\.:lS Slds

| nvestigation of the effect of heat input on the propertiesof HSLA 100
steel weld joints produced by SM AW process

M. Asle Taghipour’, R. Dehmolaei’®’, S. R. Alavi Zaree',

M. R. Tavakoli Shoushtari?

1-Department of Materials Science and Engineering, Faculty of Engineering, Shahid Chamran University of Ahvaz,
Ahvaz, Iran

2-Sted Research Center, Shahid Chamran University of Ahvaz, Ahvaz, Iran
(Received 12 August 2021 ; Accepted 1 September 2021)

dehmolael @scu.ac.ir & S s 2SI S o s oukinw 5


mailto:dehmolaei@scu.ac.ir

71-80W 41400 Ob’m—:lﬁ})\.@. 414)\.«;..3 gr.b'kk JL“ g&‘ﬁ‘ ‘5)&’5‘99.- ‘5)‘9\:5‘9 f*"\; 4..1‘,;.1' g&)‘)&k‘;)x‘;ﬁ JJ‘ 6.&.@.& 72

Abstract

The microstructureand mechanical properties of HSLA-100 steel weld joints was investigated. Welding with three heat
input of 0.820, 1.176 and 1.392 kJ / mm was performed using E12018 electrode. Microstructural studies were
performed using scanning electron and optical microscopes. The mechanical properties of welded joints were evaluated
by impact and microhardness tests. Microstructural studies showed that with increasing the heat input, the amount of
acicular ferrite in the weld metal decreased and the amount of polyhedral and quasi-polygonal ferrite increased. It was
found that with increasing the heat input, the amount of layered bainite in the heat affected zone increased and the
amount of granular bainite decreased. Due to the decrease in the amount of acicular ferrite in the weld metal
microstructure with increasing inlet temperature, the amount of hardness and impact energy decreased. The results
showed that theincreasein heat input due to the reduction of the acicular ferrite of theweld metal and the dissolution of
precipitates in the coarse grain heat affected zone has caused a decrease in hardness in these zones. It was found that
with increasing the heat input due to decreasing the acicular ferrite, the impact energy of the weld metal decreased by
29% (from 45 joules at an heat input of 0.82 to 32 joules at an heat input of 1.392 kJ/ mm). It was found that at all heat

inputs, the impact energy of the base metal is greater than the impact energy of the weld metal.

K eywor ds: HSLA-100 sted, SMAW process, heat input, impact energy, acicular ferrite, weld metal.
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