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Original Research Paper Usage in low temperatures causes embrittlement of many structures; consequently, selection of
Received 30 September 2014 welding parameters for maintaining the toughness of welded structures is crucial. In this paper,
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Avalable Online 03 January 2015 effects of arc heat input and welding speed on the cryogenic impact strength of type 304L

austenitic stainless steel weld metal are investigated. For this purpose, 304L austenitic stainless

Keywords: steel sheet with 5 mm thickness was welded with gas tungsten arc welding process and by

Arc Heat Input changing the parameters of arc heat input and welding speed, the effect of these parameters on
Welding Speed the microstructure, weld metal ferrite content and low temperature, charpy impact energy of
Cryogenic Impact Strength samples was determined. The arc heat input range applied was between 1.04 and 3.23 kW, and

Austenitic Stainless Steel

Gas Tungsten Arc Weldin the welding speed varied between 30 and 240 mm/min. It was found that increasing arc heat

input can reduce weld metal ferrite content, which improves low temperature impact strength,
but on the other hand, slow cooling due to increasing heat input results in coarser dendritic
structures in the weld metal, and can adversely affect impact strength. Changes of welding speed
can also affect the amount of ferrite and microstructure and thus have an influence on the impact
strength. Finally, having carried out the numerous tests, optimum impact properties at low
temperature were obtained at 1.67 kW arc heat input and 120 mm/min welding speed.

Please cite this article using: S lod o3liw! Jo3 @yl 5l s opl @ gl (sl
M. Karimi Manesh, |. Sattari Far, H. Omidvar, Effects of Arc Heat Input and Welding Speed on the Cryogenic Impact Strength of Type 304L Austenitic Stainless'Steel Weld
Metal, Modares Mechanical Engineering, Vol. 15, No. 2, pp. 205-213, 2015 (In Persian)



UL 9 Yo 7055 5340

L304 isiianT 33555 SVgd Y92 3B b Lod &y s wwglie 3 I g e yuw 9 Yw9d (53909 -_‘)I)A).uia

11 wlos 5 555 [B] Sk 5 o 5o il 5 sl S
6 69959 Ol Slii 098 5ol b B L LS 5 03 4z
) ez 5B 50 Ca b e 2 Sl

Sl Pls> o) laale oy p 5o [6] (ol 5 Lokl lias,
Sk e sl slag i oS waew; S5 (nl @ (il lasYs
850 oxile Bl Cuyd Gl o Az o g eoly ralS 1) cossn]
S353 Suaglie 5 (Kajiz cay p shie S G| ol 5 0ad Gy
oS 5aS slezml lagy a5 wols s play) cies Canl anils
gl oo Sl JYL 639,95 D)L= 5 b B ez et p alanilsa,
3 Sz 3l s 00,8 2l aake 1) Bl a8 sols Sguge | conl bk
Pl Glp shie HeSl G aS ead Co b Ll ad Sy o

9 LSl p Wl oo Grizren (St Sy g (958 (53959 sl
oyl 56 [7] Gl San g 0y, ol il JOC RO LR
0Py Vg o s el g ey 3 JSO ) S 3 259 5999
b oS win,S )55 bl 50,5 oy ol slalos 5o 316L o
slaced slad GV 63559 s> abnlyay ob 3w g5 alS
Pl Azl jo g amdl ol coiul ae jo dils Fge ojlail 5 (2 jais
ol a8l 20l gy Lo ay

Sl sl (PS5 Vs e 0 oy B bl plai o
Bl ol oo loo )5 sl cnlpls oud Slids jhe 4,0 Cueglia
b LEalS e s 0 5 cplsle Kl a8 L]

owbeyl s> lb g 8lge =2
085 00g oS pg ) il (35555 slaoYgh | eolinl 000 (35
OpS; oVsd 4y a5 a3 S 18 SA240 09,5 Lo [8] ASME sjlaleu
5 olbond oS5 weai i 2 51 Jolax 0gh o aslis 304L ]
oads plowil LiiS Cond g (6 yegilsS ioles] 5l ode] Cowsa S ply>
Qoo ol ool 5y diged

Sl (5,5 Sher Ly g g8 (6395 Dyl el o e b
5 Slimel 53 S b Gogd 3509 > o sl Cusody S Aigad
Obey S b o8 o s i b S M9 S 3 S
eSS 05 S (gsd (s anlE e e Jsb 0 99l (55

b ooe 91-11/7 oo 14 | 140
JONJEIRVY /[ J—
120
2,41 § 2,32 Cub oo 4/3-6/3 === I
X,
L INY 100
] R )
3 1,6{ N\ 81,32 - 80 .
& XY 5
Y 1,2 i~ ol 60
—~ 1119 1,06 54 il
% 0,8 50 L 40 /}
1o 0,68 =
0,4 - 20

+20 4120 -196 -196 -120 +20
(ogndas) Lo
[4] s sloles 55 pose blail 5 41,0 olss 5 b 5l 1 U

2 opleis 15 055 1394 sl (e Suille wiie

doudie -1
050 Ol s (slad I8 55 00,28 g0y il (55 slasYsd
5 J8 5 Jo> alex 5l plao )5 (sl las¥ed (ol 8 pS (o0 )13 ool
S0 9 Bl el g s @ by Sligad cmle iS55l
5 1 6,le%S 5o aised slp wls (Foys Caeglie 4 5l a5 Slabe
el bt jlmr 2l aeS Wb Jyame (Sogll & (Vgame S0
Lo 5loa,)l5 gl 00,8 Spgots &5 el _elsl 5 S 304L g5
098Il (o wnld b 6,5 s bl (psma 5 ead eolinal Gl
Ao s o ialS Les a5 o ceslyls [ 5 il b (s
Dol 55 e (o oS o 5o il Gl il slos¥gd
B b e il ey il 550555 cslas¥sh ke e 3L VL
ol slabes 5 calaly 4l 55 @ oy 31 JUil (sles 1y 05
555 e ol slales 3 8, STl S e Lo 1, 555 s g IS
i Seyiz g o el o ol g ead laejle I gl
sl eyl 530 a8 Conl 5L Gulply s ol Les slao )57 0 956
iz las Jaibiul el (o ol oo )3 Pl 2l 2 S e
b ek 0138 1y % oo bl aieS ol |y a0 Cunglis
Ol Loo sl 555 055 32 b il )l 400 (551 At sl
[2] wlas 5 ks 10 -196°C sles b

Ssr s 5 (69959 &)l 55 a5 [3] L iSen 5 ISGLey )55
P BIOL ol (35555 o¥s gz 5l (Sl plgs 5 3l )
Sk Sl a5 033,S (B)155 S sy 633 05 6B Sher B
o as Ple dsrte o (ol B 0 i 535y Syl b S
a1y Slyss ol olinl ical oo 316L amu] 555 oVed s
Comd Sl PS8 s g Laails o3l ece 8 (liae bt oS 5
sals

5 o 398 Dol 6 i syl RSt s alie ol e
0PFSSy Vgd her B ml Lo ays Cuglie S Aer Sy
lo el 3l 092w oy (sl & 8, )15 4z g5 350 30AL il
5 JS8 g Jtben) p oyl ol Seys (olos poadol 5,5 e
Lol 48,5 5 ey 3)50 i B Gl

S e 5 Vg Gir 3 e s e Jabe 5 S
a8 3 Oliee )5 by slaled )3 455 Cuaglie 3 (lodinS (pad 25
Wo canl opbgy Jol5 poboay 1 IS5 50 a8 jobolon el jlislgs; 5o
el xSl pope Blal 5 4y 55l » ook 3l o
Slales ;3 (635 aw 055 3;-3. S S L3l Lo 5l cnlo )l
4 ol ool (e a5 Lo b oyl o b polie azti 8 5 0ad ol
g 3l Geed ol glales o ) sl (Sajiiz B ol andls
o Cl Gysp0 05 S5 GxSslr lp casd W gl oS polie
[4] wlasls 55956 S92 30 ,01,3 4@)-‘5 Sas lie arpeS Dlaiod

Oliee 2 i oo olozsl 55 5 () Giszr S s (58 (5399 )l >
[B] ssiliKon 5 jlSohan 8 il ansls b Sher B e cays i
Slioe ooy Slass 2al5 5 59,5 S G L s S 35S
al 5B L Ml il a ) ol oS adl, Gials ady; glagwly )0 <o

1- Face Centered Cubic (FCC)
2- Lateral expansion

3- Body Centered Cubic (BCC)
4- Ferrite Number (FN)
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2- Undercut
3- Lack of Side Wall Fusion
4- Underfill
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