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AISI 1045 2360320 IUMINOUUVUMANITIAUBIIA (Gas Tungsten Arc Welding : GTAW)

A Study factor Influence of Dilution and Mechanical Properties of
Medium-grade carbon steel AISI 1045by Gas Tungsten Arc Welding
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&n3nas 2 (Interaction Effect) szm"um:utm‘fauua:ﬂa:niﬁwadadm’nuuiadNi’nﬁ'uﬁ‘:ﬁ'mnm'rﬁﬁ"?i
32AU 01 uaza M iAT NS NaeYAn (Dilution) ¥8331u@0N WU N3N Titanium Oxide (Ti0,) 1
niswaeuAngaA 38.12 Wesiwud Loz Silica Oxide (5i0,) TWnismasudndrgati 1.44 nlesisud n1s
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Abstract

The objective of this research was to study penetration (Dilution) and mechanical properties of
medium-grade carbon steel S45C by Gas Tungsten Arc Welding : GTAW. The study consisted of three flux
with Titanium Oxide (TiO,) Silica Oxide (SiO,) and Aluminium Oxide (ALQ,) dissolved in acetone(Acetone)
in a ratio of I: 1 dilution and can be applied to the surface easily.In this research, it was found that flux affect
the mechanical properties and hardness. Statistically significant at the .01 level. And the interaction (Interaction
Effect) between the current and flux affect the strength of statistical significance at the .01 level. And analysis
of the penetration(Dilution) of the find that the Titanium Oxide (TiO,) the rate of penetration(Dilution) up to
38.12 percent and Silica Oxide (SiO,) and the rate of penetration(Dilution) as low as 1.44 percent of the flux
skin make-up welding the welding heat (Heat Input) higher. The width of the weld. And the effects of heat
(HAZ) and width. The hardness increases.

Key Words : Titanium Oxide (TiO,) / Silica Oxide (Si0,) / Aluminium Oxide (ALO,) / Dilution / Flux /
Medium-grade carbon steel AISI 1045
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flefuiidanadenisuaeudnuazauianenalunsidenTavsminndmfueutunan Alsi
1045n53UIMUMsIFoUIUUMSRdALOITA (Gas Tungsten Arc Welding : GTAW) Wan#i1dez
1l3zneuday Titanium Oxide (TiO, ) Silica Oxide (Si0;) U1aY Aluminium Oxide (ALO,) azaiwluesd Ty
(Acetone) Tusanidalszing 1: 1 ielWSenunzansomasuuiduan 8w Wéngazgmivy
FumFnufamideinadey udaiadeudasiinmdeudaniting Taoilgmmid lunsdeunns
nssumdeuiiusunadend 03t Und InehideudnTanzideuiidwadennlaounlasaudadna
uazeuiAma langimowinauuadestasuauiidenTaolddnd uas Fuaudonilild wanduas
nffsuisunantimaaesi 18 e Wiulah Wanddmiumaden Tanzminnér mveuthunar Alsi
1045 f9e hidanaidly Tumslamsialugaamnssy Wil edhuuuamalumsdnduladeniduiin
woaddnditmnzey auoiama TuTadmadenldaty wazthhhlszgndinuafugaamnssunts
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2. 3Ensdutiuninnasy

Wnsndimadeunuumeianiauetin (Gas Tungsten Arc Welding : GTAW) Tauldindndr
miventinaa AIst 1045 Shiduanmanes Taeddiumsnaaes Aese il

2.1 smsouiledvanglunisnaasss sy #ail mdnndmdueuthunate AlsI 1045 vun 75
U, X 70 110, X 10 1§14 9 Fu wazmTougunsalindeadeunin Yfumidaus i Aanndalums
Fou nzuaMiFopniadon anudalunsfleuandey sasinsnaveudminaqy #i 20 dny/
gnnafauazsvezersn 2 fiadwnsdaguit 1 uazgilit 2

22 wivundng 3 ¥iln Ao Titanium Oxide (Ti0, ) Silica Oxide (SiO,) A Aluminium Oxide
(AL0,) aza1wluesd Tau(Acetone) Tudasiamlszina 1:1

23 hmmazern vinaRmhiumud e Tau(Acetone) Heviniadaanilsnesnain
fmthaw

24 hanuFunudeunaznmEndduamudernuadend 1 Fufl 1 Faondnd Titanium Oxide
(Tio2 )ﬁc;ﬂﬁ‘ 3

25 doudurmTaousiumewanlsznudnmdsiua Tnodudernnuiudasuam inniin
oAUt WA lumsiden 100 mm/min nazueidon 185 ueniludd 200 weniuf
wa 215 wewdld yuiudey 90° Sasms Twavesufminaqu 7 20 Ans/gaundve uazszozerin 2
findluns Aegilil 4

26 davuaudeuminnfimiueurlunans Alst 1045 #auinTes wire-cut 118v1A 10 x 75 x

» & 2 o a
10 TadwAs $1U 9 FU UAZYUIALO X 75 x 10 adAs S 18 Fu 390 27 Fu Al 5
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2.10 Jafnmuudls AunTeanadeundmuiauny Vickers (MATSUZAWA Model MMT-X7B)
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Vickers
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Tests of Between-Subjects Effects
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Dependent Variable:HV
Type 111 Sum of
Source daf Mean Square F Sig.
Squares
Corrected Model 5081.884" 11 461.989 3.888 .003]
[Intercept 9461873.407, 1 9461873.407 7.962E4 .000
Amp 31.989 2 15.994 .135 .875
FFInx 2102.262 3 700.754/ 5.897 004*
Mmp * Flux 2947.633 [ 491272 4.134) 005%
WError 2851.947 24 118.831
Total 9469807.238 36,
Corrected Total 7933.831 35
a. R Squared = .641 (Adjusted R Squared = 476)
* P-Value < .01
Estimated Marginal Means of HV
5400004 Flux
—Ti02
— sio2
ARO2
530,000 —— NorFRx
-
[
-
o
Z 520.000]
[ 4
3 A\
A 510.000-]
=
o
.
g 500.000]
®
w
4900001
4500001
T T T
185 200 215

o ° - e > & o P é d
INNBNATBUAUYAANIHAUIATIEH ANOVA  Armduiutvemsiitaes nisi¥en 1ie

& . b I 4 « L 3 S ¢ L. N
Jinsimaundosn i fszausmuina¥ey 100 MU ANT WUl FuaTuiim Wand Aluminium Oxide

(A03) seWrundvamudagega Ainszualv 200 ueunly Taolismmuudandoriiy 535,572 HY uaz

Amp
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Titanium Oxide (Ti02) 9z WAnnAvauiaiidiga # nszua 200 wewnl? Taomauudandoiiy
482,661 HV unzuamai hinmand s Wennavamudandugaganiiy s12.402 HY

32 wanisAnumilsfomsideuiidawanentwaeuin (Dilution) vesamuden
wannilessmsideuiidwarents nasyan (Dilution) ¥83Mudel W31 N13M Titanium Oxide (Tio,) ¥
msvasudnindugegadi 38.12 nlefisud uaz Siica Oxide (5i0) IWnismasudnindvdigad 1.44
nledisud nsmvdng iliuuaden Tarmandouluamudey (Heat Ipuy gadu dewal¥szdums
waeudAniuuIndu Wdnawnhevesuuaden vindu nazifuinansznuieu @Az

a ' 4 4 4
uf 'J']Nﬂg'ullﬂ: AR NVUYINUUINYU

) UAAIFUI UM Titanium Oxide (TiO,) %) HARIFUITLTIM Silica Oxide (SiO,)
Wnsnasudnindsgegad 38.12 nlesivud Wniswaendnindodigaf 144

nlesisud
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4 4
a1f 2 nSsuifsunswasuazawdnnasveunaiFeusnmanndmiueutunata AISI 1045 vinms
4 z D

woulauléanduaz hildvand

- o nsmasNazawan (M) Wiy | Aedudedidud
siiaveanlany - v
wanddng | hidtdng (1) (%)

Titanium Oxide (TiO,) 185 wenuyly 2.052 1786 0.266 12.97
Titanium Oxide (TIO,) 200 uesnls 3.189 1.885 1.304 40.80%*
Titanium Oxide (Ti0,) 215 upnualy 3.757 2.325 1432 38.12
Silica Oxide (Si0;) 185 uauny 3.164 2.764 0399 12.62
Silica Oxide (Si0;) 200 ueu{ 2.541 2393 0.148 5.83
Silica Oxide (S10,) 215 a3 2.818 2771 0.041 144
Aluminium Oxide(ALO,) 185 ueunyy 2403 2.034 0370 1539
Aluminium Oxide(A1,0,) 200 gl 2.529 2078 0.450 17.81
Aluminium Oxide(A1,0,) 215 upuul§ 2450 2.139 0311 12.69

* fisasnsdudngega

«figasmnsdudnd e

apuanside

nsanuiledviidinadentsnaeudnuazaunianianalunisideonTanzmannfmisueutu
nane AISI 1045 &20n321uUMsFeuUYMeRaAUBITA (Gas Tungsten Arc Welding : GTAW) 3%t
mumongUna Rl

WanddawadermuiAimanadunamuds pdnifudwgnundanszdy 01 uaz Sninasay
(Interaction Effect) szuiuns:um#auun:ﬂgns'tiwnviar-imamu‘i’uadnﬂﬁumﬁ’qnunﬁﬁﬁs:é‘u 01
1029 INMIAATIZHNISMADUAN (Dilution) ¥OIIMIFBY WUT1 MIM Titanium Oxide  (Tio) 1
msnaeudngaqait 38.12 nlefisus uaz Silica Oxide (5i0,) Tmsnasudndiqaii 1.44 nledioud s
nvind vintuadentimmaudeu tuaniden (Heat Input) gaitu denaTiszAumIMasuAniNAY
MWrinunhavesuadesuindu nazi lfuTnanssnuden HAz)  fanwuniiauay
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