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Thesis Title An Influence of a Number of layers of the Flux-cored Arc Welding

Hardfacing on Weld Properties of the JIS S50C Carbon Steel

Name — Surname Mr.Nirun Promkesa
Program Manufacturing Engineering
Thesis Advisor Assistant Professor Kittipong Kimapong, Ph.D.
AcademicYear 2014
ABSTRACT

A hard-faced welding is an important method for improving a surface’s property of the
parent metal. This method is successfully introduced for repairing an agricultural part surface that is
deteriorated from a long service.However, theoptimizationof welding process parameters has not
been fully understood. This researchaimed to study an influence of alayer number of the flux-cored
arc welding hardfacing on the welded properties of the JIS S50C carbon steel.

This experiment used the JIS S50C carbon steel plate which was rectangular sized of 150
mm. length, 100 mm. width and 20 mm. thickness.The sample plate was flux-cored arc welded
(FCW) using the welding process parameters i.e. the welding current of 170-230 A. and a hard-
faced layers of 1-3 layers.The welded specimen was mechanically prepared and investigated for the
hardness, wear resistance and macro-microstructure of the weld.

The experimental results can be summarized as follows.Increasing of FCW welding
current affected to increase hardness and increase wear resistance of the material. The hard-faced
metal sample without the welded buffer layer showed higher hardness and higher wear resistance
than the one with welded buffer layer. It was found that the optimized welding parameters were the
welding current of 210 A, the welded without a buffer layer and the hard-faced layer of 3 layers.
This produced a hard-surfaced of 755 HV hardness, the weight loss of 0.02% and the absorbed
energy of 7 J. The increment of hardness and wear resistance was caused by increasing chromium

and vanadium amounts in the welded layer.

Keywords: carbon steel, flux-cored arc welding, hardfacing
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AISI-SAE |
Number % G % Mn % Si % Ni % Cr Others

1020 0.18-0.23 0.30-0.60
1040 0.37-044 0.60-0.90
1060 0.55-065 0.60-0.90
1080 0.75-0.88 0.60-0.90

1095 0.90-1.03 0.30-0.50

1140 0.37-044 0.70-1.00 0.08-0.13% S
4140 0.38-043 0.75-1.00 0.15-0.30 0.80-1.10 0.15-0.25% Mo
4340 0.38-043 060-080 0.15-030 1.65-2.00 0.70-090 0.20-0.300% Mo
4620 0.17-022 045-065 0.15-030 1.65-2.00 0.20—-0.30% Mo
52100 098-110 0.25-045 0.15-0.30 1.30-1.60

8620 0.18-0.23 0.70-0.90 0.15-0.30 0.40-0.70 0.40-060 0.15-0.25% Y
9260 056-064 0.75-1.00 1.80-2.20
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oY . daumaumanil (% Tagimiin)

adanval
C Si Mn P S

S 10C 0.08-0.13 0.15-0.35 0.30-0.60 | 0.030max. | 0.035 max.
S 12C 0.10-0.15 0.15-0.35 0.30-0.60 0.030 max. 0.035 max.
S 15C 0.13-0.18 0.15-0.35 0.30-0.60 0.030 max. 0.035 max.
S17C 0.15-0.20 0.15-0.35 0.30-0.60 0.030 max. 0.035 max.
S 20C 0.18-0.23 0.15-0.35 0.30-0.60 0.030 max. 0.035 max.
5 22C 0.20-0.25 0.15-0.35 0.30-0.60 | 0.030max. | 0.035 max.
5 25C 0.22-0.28 0.15-0.35 0.30-0.60 | 0.030 max. | 0.035 max.
S 28C 0.25-0.31 0.15-0.35 0.60-0.90 | 0.030 max. | 0.035 max.
S 30C 0.27-0.33 0.15-0.35 0.60-0.90 0.030 max. 0.035 max.
S 33C 0.30-0.36 0.15-0.35 0.60-0.90 0.030 max. 0.035 max.
S 35C 0.32-0.38 0.15-0.35 0.60-0.90 0.030 max. 0.035 max.
S 38C 0.35-0.41 0.15-0.35 0.60-0.90 0.030 max. 0.035 max.
S 40C 0.37-0.43 0.15-0.35 0.60-0.90 | 0.030 max. | 0.035 max.
S 43C 0.40-0.46 0.15-0.35 0.60-0.90 | 0.030 max. | 0.035 max.
S 45C 0.42-0.48 0.15-0.35 0.60-0.90 | 0.030 max. | 0.035 max.
S 48C 0.45-0.51 0.15-0.35 0.60-0.90 | 0.030 max. | 0.035 max.
S 50C 0.47-0.53 0.15-0.35 0.60-0.90 0.030 max. 0.035 max.
S 53C 0.50-0.56 0.15-0.35 0.60-0.90 0.030 max. 0.035 max.
S 55C 0.52-0.53 0.15-0.35 0.60-0.90 0.030 max. 0.035 max.
S 58C 0.55-0.61 0.15-0.35 0.60-0.90 | 0.030max. | 0.035 max.

S09CK | 0.07-0.12 0.10-0.35 0.30-0.60 | 0.025max. | 0.025 max.

SISCK | 0.13-0.18 0.10-0.35 0.30-0.60 | 0.025max. | 0.025 max.
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51 2.3 M3015nveINITFENILD GMAW [12]
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51 2.4 nsy LUuMsaouandnes lasldalniousiia Self Shielded [13]
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1) SRAUTAINGUUBITIANAY AR 1UAIIINN 2.3

M990 2.3 Yszinnues TanzAuaInrouIAT§I1UED 53U DIN 8555 [14]

a a a A A
Alloy Group %uﬂﬂleﬂammummuamu
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Influence of layer number hardfacing carbon steel JIS S50C on properties
flux cored arc weld

dfuas winwnw, q3o1 Uszaunes, Ananed dugwed
mMadndmnisugasmmInuzimnisumand wininedema Tuladiameaatas

oA

a A s A o ~ N
NMAIFIAINTINIAT TN M TIAUSATAAATIATINNTIN WW1INLD mmhiaaswwwaﬁwsmgm

3

a a a 7 a o o
NIAIFIAINTTUIATTHNITAUSIAINTTNAAN T uuIIneIdsmna Tu Tass1wuena Y] fﬁ’

uNAALe

= ey g A = a a o cg a <] =3 v o
47U Uuui}ﬂﬂﬁxﬁﬂﬂLWﬂ ANYIDNTUWAUVDINIUIUFUWDNHILVIUaNNAIMITUBU JIS S50C

'
= 1

LN A 9 A 4 Y 1o o b=} ¥ o
NaawanaduliAvowLIFey $20n3zVIUMIFEN 1T NaA TdWdnd nazdnuianuduiud
syninlassadgamanazauianenavadlansdion wanisnaasslaoagUfidsd nsy
o 3 a =] [ ' v o 4 ' g
fwaduneniiande danadedinrmudeves Tanzyeuiia gy manidvreulnseadegania

A o o o A A ) T o & o
wuuAamsnedveaaiimu lyd luTanziyen nazma Tasdonas luandarmoeda luiumdn
y & A & A . g Y -
nazamveuiniy TuTanzifenluduneniondah 2 uag 3 Awmnundagegamiiy 61 HRC wu lah

o ] y:f = :j a d A
ﬂ'lll‘l’illﬂ:lﬂﬁWUH’Jﬁll'é]ﬂ‘h"l—!WBf‘lN’JlﬁN‘l’l 3

o o o : < Y (o o A a g o P <
MmaAY: 1Weno1inada lddand, reuwanAiuile, Mannd 13 Loy

Abstract

This research work aims to study an effect of a JIS S50C steel hard facing layer number on the
weld properties using a Flux cored wire welding process and study the relation between microstructure
and mechanical properties of the weld metals. The summarized results are as follows. Increase of the
hard facing layer of steel afTected to increase the hardness of the weld metal. Microstructure examination
results showed the formation of a martensite phase in the weld metal and also showed the hard
chromium carbide phase in the matrix and the grain boundary in the weld metal of layer number 2 and
3.The maximum hardness of 61 HRC in this study was found at the area the weld metal that close the
surface of the hardfacing layer number 3.

Keywords : Flux cored arc welding, Welding hardfaceing, Carbon steel
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