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Thesis Title Comparative Study of Impact Strength of AISI1015 Carbon Steel
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Shielded Metal Arc Welding Currents
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Academic Year 2014

ABSTRACT

Dissimilar metals butt joint is introduced in an automobile structure because this joint
could produce a flexible joint, decrease production cost and decrease gross weight of structure. So, a
preparation of dissimilar materials joint welding for producing a high strength joint is continuously
studied and developed. This research aimed to effect study of shielded metal arc welding (SMAW)
parameter on mechanical properties of AISI1015 carbon steel and AISI304 stainless steel butt joint.

Material plate used in this experiment was AISI1015 carbon steel and AISI304 stainless
steel. Materials plate dimension in rectangular dimension was 10 mm thick, 75 mm wide, and 150
mm, long. Material plate end was prepared to be a 60° of single V groove, 1 mm of root face, and
2.4 mm of root opening. A butt joint was welded by SMAW with 3 types of buffering electrode and
a welding current of 80-120 A. The welded joint was investigated for mechanical properties and
microstructure.

The summarized results are as follows. The non-buttering SMAW dissimilar metals butt
joint produced the higher impact strength than that of the buttering SMAW dissimilar metals butt
joint. Increase of the welding current affected to decrease the impact strength, decrease the weld
metal hardness and increase the secondary dendrite arm spacing of the weld metal. The optimized
welding parameter that showed the maximum impact strength of 112 J was the non-buttering
SMAW, the welding current of 100 A and E312 electrode. When compare the hardness along the
cross section of the joint, it was found that the weld metal showed the highest hardness and was

higher than that of AISI304 and AISI1015 base metal, respectively.

Keywords: low carbon steel, austenitic stainless steel, buttering
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Comparative of Impact Strength of Butt Joint between AISI1015 Carbon Steel and AISI304
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Abstract

Objective of this paper was to study the impact strength of butt joints between AISI1015 carbon steel and
AISI304 stainless steel that were welded by various welding current of shielded metal arc welding. Faying area of
the butt joint was machined 60° V-groove and the butter layer was produced using AWS E309 electrode with a
shielded metal arc welding at carbon steel side. AWS-E308 electrode was applied as a welding material to produce a
shielded weld arc weld between the 60° V-groove faying surfaces of the butt joint with a welding current of 50-120
A. Welded butt joint was prepared and investigated for macrostructure, impact strength, fracture characteristic and
hardness. The summarized results are as follows; 1} increasing the welding current affected to decreased the impact
strength. 2} optimum welding current that showed maximum impact strength of 92 J was at 100 A. 3) fractured
characteristic showed a small dimple pattern that affected to increase impact strength. 4) the hardness of weld metal

tended to be higher than that of the base metal.

Keywords: Low carbon steel, austenitic stainless steel,  buttering
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A ¥ P o
aanaaourouldvanndimiueu AISI
1015 uaziwannd 13 atiueoamuudn AISI 304 a
1 Tvuand1a 75 mm 819 150 mm ¥ 12 mm 19
A v o o A & A v

aareunuand £309 1¥ouT0 N LazIFOUAIY
adarudndg E308 vunauduiugudnaie 32 mm

autiamaniidansian 1

g9 i 4 .
1151990 1 @IUNauNINATUeIIae, adnlauIadiu E300

4
LAz TDY E308 (wi%)

518 AlS1 AlS1 E309 E308
WEY 1015 304

%C 0.17 0.03 0.06 0.03
%Si 023 0.65 0.70 0.70
%Mn 0.54 1.67 1.20 1.10
Yol 0.01 0.043 0.02 0.025
%S 0.05 0.025 0.012 -
%Cr % 18.84 24.2 18.9
%oNi z 8.74 # &
%Mo t 3 = -

%V \ ) - ;

1¥nszuruns¥euerinalafundnd
(Shielded Metal Arc Welding : SMAW) Tavthuiou
A A v oy A
frumsasudadiieninaaiuieuililonas
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o 702 Y 1 el

sZAUN 1 FouAenTZILd 80-120 A TavunToedyu
991 60 931 (Mosneaga et al., 2002) MNTIFOUT DY
¥ I
W (buttering) AavaA¥oUINENS E309 UuTan
MANNEIAIT VDY AISI 1015 A20nTZUAFDN 100 A

VA Y qgu & A &
uazInIeaddnasa )i ¥ouToaNUNUY 2 mm
v A v wa A v
arunsoanate Tuda Taelanugeveaniigu
(root face} 1 mm (Kagar and Baylan, 2004) i

' &
JLYTVINUDITOUNDF UM (root opening) 2.4 mm
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ARFIEHHAMI NAABLUTINTZUNANITNAADUAIIN
ufahmsdausunageudninfuiuadeiuas
Tanszaumsedadies 240-1200 UasNATDL
AMINATTL ASTM E 92 TaglfinS oamadeuuuy
TuTasimnednamaruiuiduas watauwaie
maduSaqmanndiniueu AISI 1015 duuFoe
seuFouumndnSagninnd ¥ aiivooamu

JUAN AISI 304 152821199095 9809 0.5 mm Tagld

(G2-054 final for ppt

104

TUi o WY & &

usalumsng 100 gf uagrarlunsnaus 10 Ui

19 317 3
Buttering
0.5
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240-1200 UAZHANFTUUIA | mm UazInTiania
TAs9a$19u%101A (macroetching) &roasaz o
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mzﬁmﬁu(l{p) U500 50 mL amuIATgIU
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17219 (Scanning Electron Microscope : SEM)
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