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Welding Process for Carbon Steel, 22 mm Thickness
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Abstract

This research is to study the microstructure and mechanical properties of the ASTM A516 Gr.60 carbon
steel welding rod with a thickness of 22 millimeters, using TIG welding, using ER-70S-6 standard welding
wire using 115 amperes and electric welding. Using welding wire according to E7016 standard, using 155
Ampere current, the workpiece has the dimension of 650x300x22 mm, notching 35 degrees, amount 2
pieces. Welding workpiece to the flat post. After the welding is done, the x-ray test will show that the
whole quantity is acceptable. After that, the workpieces will be divided into 2 conditions. First, the
workpieces are heated to 610 C ° for 1 hour. The result is the microstructure in pearl and ferrite phase.
Hardness at the base metal 139.66 HV at the HAZ 183.41 HV at the Weld metal 169.31 HV with tensile
strength 504 MPa. The specimen that is broken in the HAZ area because it is the most stiff. Second
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condition. The result, the microstructure is in phase Pearl Lite and Ferrite Hardness at the base metal
199.75 HV at HAZ 208.98 HV at Weld metal 200.53 HV. Tensile strength 529 MPa. Test specimen fracture at

HAZ due to being the most stiff area. The test results show that both conditions are within acceptable

criteria according to the standard of ASME SECTION IX.

Keywords: Carbon steel, Heat affected area, Steel
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3.1 Flow chart (n15a1134911)

[ }

START
JOINT DETAILS & GROOVE

h 4

WELDING PROCESS

PWHT PROCESS

A 4

TENSILE TEST
BENDING TEST
MICROSTRUCTURE TEST
HARDNESS TEST

A4

[ RECORD & REPORT J

JUN 2 sUamuanstuneu Msinliunuwasagey

nuiteduvseandudunaudia 9 Tuns@nen
autAiana nsdweanuaten uaz lassaiiagania
Wanna1A15uaY ASTM A516 Gr.60 Aa8nssuisnis
o TIG uag T il

nseeNUULIiENITMAA

nadeutiunude TIG uay Tk

nsoUTuNLT 610 C° w1 Falus

MsATREBULLL BN IEMIIENLSE

M3naeUlAIIEs19an TN NAFOUAULTILIIRS
Lag nAaaun1Tan Lundeudiviinismaasuniy
U1M9371U4 ASME SECTION X

507

70
- -~
_“—.;\ 6 o [ " WA,
N A 4 /
A\ £
2N /
R
\ ’/
LR Sl ~__\_§\ At R NN e
[}
e S

Groove Design of Test Coupon
JUT 3 sUnmuanauusesderlunIvageu

dmannatAsueu ASTM A516 Gr.60 uvinlvlgvunn
650x300x22 AR5 $1WI 2 FurMsiAseusesse
FrenszurunsUiantisaeades Milling WWusesuin
kUU Single V-Groove yusa8uIn 70 89N

Mo TIG waz Tih

¥insiden TIG Tudu ROOT PASS waz Weuliinly
%y’umawuaﬂ HOT PASS , FILL PASS ag COVER PASS
IﬁLﬁmLmLau

3
U



msUszyadvnsudanssudulanssuuazinalulagiveiasygiauasdenu a3 3
e onrerence on Innovation t£ngineering an ecnhnolo Oor cconomy an ocle
The 3™ Confi I tion Engineering and Technology for E y and Soci
Tuil 29 fiunau 2563 a unIngrdeinsutugn Ingnvasund

LONTLTINDATIVFDULUILTON LALDUTUIUN
610 C° U 1 T2la9

JUT 6 JUnmFununeuiiniseu 610 C w1 Falug

Funuivhnmsnageu

Fuauiifia Post weld heat treatment waz i
13/l Post weld heat treatment tlonT19d0UAY
UANASVDIlATIATS

4.n15NAFAULAZNN5OAUSIENE
ANSNAABDULASIAS 1IN ATA Macrostructure
Investigation

& A Y v calal

Junsnaaeunenmeninvselinaeganssaiid
MAeN8AINIT 10 WNAUTEAIAT0INITATIAABULID
AAMHANYTAVDINTOU AUUANAIIFUTIVBINY
WaU NISLULIATUYBITOBLYBN NISUABNEAN AINNAING

YoauTilasuanuiou naonudnuUEIAUNNTO
#1199 MUUARNLNINTIZIU ASTM E304

Weldment

Heat effect zone

Base material

JUN 7 sUnamman1snageuMacrostructure

N15m3599a8UlASIA5191199a01A  Microstructure
Investigation ~ nsgvinlaeldnaesganssAud
8998188937 10 1911 wagndundoiilduasann
waealWliigwenglaiiu 2,000 W uidndundesd
Iddwasdiannseuszaiunsavesligadi 100,000 i
yiFewnniiil gaUsyasdfentsnmaaoy Manszaned
wardnwazvounsulasadieusinauuiion 1o
Svsnadilaanmaiudou HAZ wazudalansiiu BM
mﬁL@%ﬂM%quuLﬁawmaauiﬂim%ﬁqqamﬂ MrUAR
11931974 ASTM E407

NIINAABULTIAY Tensile Testing

nageuLsiAlubuInIneIveniieden Al Weld
Metal Tnel¥iuaunndevuuuanvuin odeudes
WisnNNUdeLReTUIUsTAsATIN SNAdE ULE VY
A1AULT IS 9esudoY Strength of Weld waz

508



n1sUsEYNIVINTUIANTINAUIAINTIULAIMALUlaBINaLATHERAUAZHIAN AN 3
e onrerence on Innovation Engineering an echnolo Oor economy an ocie
The 3 Conf | tion Engineering and Technology for E y and Soci
Jui 29 fiunAu 2563 ol WANINGIABINBUTAAN MeYATUNED

audAnianasiudu 9 mmu%miqﬁﬁmmm Yield
Strength Wasiiunn13dnsa Percent Elongation N1$
Lm%u%uwumummwgm AWS D1.1/D1.1 M:2006
ffﬁ‘mﬁ‘wmaammﬁ%’aﬁmummwgm ASTM E8

JUN 9 gUnmn1svaaey Hardness Testing

AMsNAFBUAINLTS Hardness Testing
n1staanuudsieiinamysidnvasiugy
fisefingrudmasy faredinaviigu 136 e u
181 5 - 10 3wit awnsataranuwdddsoudlans
Wodluunn Afidanuudadszann 5 kef/em? WWauds
Iamﬁﬁmmu%qmm Useun 1,500 kgf/cm? Il
FoaUasutine Wasuawizusinamtiy nsm3ey
%yumuLLas’iﬁmswﬂaauﬁmummumm@im ASTM E92

A19197 2 Naﬂ’ﬁ‘ﬂﬂﬁEJ‘Uﬂ’J’]lILL%QU%L’JQJLLU’JL%EJQJ

Hardness Value

sample NO. 656-62-1 HV

Test Location Point

No.

Point

Line 1 Line 2

1453 1498

Base metal of Left Side 150.1 151.5

1514 155.0

2354 1709

Heat Affected Zone (HAZ)
Left Side

268.2 180.9

289.7 200.3

198.7 196.2

Weld Metal 202.7 103.1

2102 1923

2325 190.5

Heat Affected Zone (HAZ)
Right Side

1955 180.9

188.2 1749

1489 151.6

Base metal of Right Side 1483 151.8

146.9 150.6
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