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Experimental design of various types of alloys to analyze factors affecting mechanical
program in statistics
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NUENeRnLUUNTRaRsnudeuielanzasriafietin szt fifinadeaudRidnaselusunsunisada
nszviumaderldnsidonuuuiin awndeuainuiaa Speedarc308 Lsi*1.2mm nszualiidon 112A anudndey
2 m/s uwiaUnaquuuaden 013neu 80% + Asusilaeenled 20 % nsvedeuUszNEUMENITHTIVARULATIATS
amn Iikavnauielansifu (Base Metal) voundnndnldadu sUS308 Usznouselasadeeamuifn uaz
wadwlaslss wianansuau SS400 Uszneuselnsadns vaunawaslss was Wisalad usadildsunansenuain
AMUTIU (Heat-Affected Zone HAZ) wpawmdnnanliaty Usznaumielasiadtsesamuilin wadnaslsd was
Tassadaiulasy wasusnaildsunansenuainainuiou (Heat-Affected Zone HAZ) vaawdnndinisuey
Usznaugielaseadne wiulese tnsunenureasieslsduindy uaziidaladunsdiy Usnaiesenideu (Weld
Metal) Usznousae Tassadaiulasyi wadueslsd azideavuituvesesamluy msvageuauudsannsgu
ASTM E384-11 lérnanuudaeds 166.23 HV mamaseuanuufusifouaznisdaléswnsgiu ASME Section IX
Iganuudauseiaade 262.25 MPa nsdinldsnuinunuldanunsasuussialdsld nsTnsizsidnelusunsumig
adf Worhmuadn o fiewwindu 0.05 finnsandunsizenainan P-Value Strength Téivinfu 0.884 wagAAuLda

Iaa a '

Hardness o 0.227 nsveaesiauaiissduanuietiuegn 95% inlin1sveaesnsilluiiidvinadenanis
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AdARy: mAnnaAIsuDY SSA00 , widnnanl3aly SUS304 , maidendin , TUsUNsuMNSEDA
ABSTRACT

This research is about experiment of welding between different type of metal to analyze the factors that

affect the mechanical properties with statistical tools, MIG welding processes, stainless welding wire
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Speedarc308 Lsi*1.2 mm, welding electricity 112A, welding speed at 2 m/s, shielding gas Argon 80% +
Carbon dioxide 20%. The testing of microstructure has shown that the base metal of stainless metal
SUS304 is consisted of austenitic and delta ferrite structure while steel carbon SS400 is consisted of
phosphorite and pearlite. The Heat Affected Zone (HAZ) of stainless steel is consisted of austenitic, delta
ferrite and dendrite structure. The Heat Affected Zone (HAZ) of steel carbon is consisted of dendrite and
rough grain of needle ferrite structure and partial of pearlite. The welded metal area is consisted of
dendrite structure, soft grain of delta ferrite. The ASTM E384-11 standard average hardness was 166.23
HV. The ASME Section IX standard average stiffness and edge cutting was 262.25 MPa. It was found that
the object could not resist edge cutting. When analyzing with statistical program, given that Ol is equal to
0.05, when consider the interaction from P-Value strength will be equal to 0.884 and the hardness is
equal to 0.227. From all of the experiment, the confidence interval of the experiment is equal to 95%
which made the result of this experiment does not provide any significant effect.

Keyword: Carbon steel SS400, Stainless steel SUS304, MIG welding, statistical program.
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nsgiiiiegludisiiseniuld madenlaseaiied vhmsinniadeiinaderuuduseis fudedeid
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3) Mmaduinveunulseslifushluomands
\Feuade anadouses ouseasumsndy

4) NAFBUAILIIAY (Tension Test) AMULATIIY
ASME Section IX : 2017

5) NAABUAIANNLTY (Vickers Micro Hardness
Testing) 19015207 100 ¢f. MUNIAIFIU ASTM
E384-11

6) NAABUAINIIARALAY (Bend Test) AUNIATFIY
ASME Section IX : 2017

7) nsaaeulaswEinegania (Metallurgical
Examination) a3u1%13g11U ASM Handbook Vol.9-
20

8) Tl UshNIUNEDALUNITATUIUNIAIAM
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wisld ddrumaunisafiniuuinsgiu ASTM  A53
drunaumIsuau(Carbon Max) 0.30, wuen1dd
(Manganese) 1.20, Waaneda (Phosphorus Max)
0.05, Max
(Copper) Max 0.40, fniia (Nickel) Max 0.40,

0.40,

Az (Sulphur) 0.05, 7DAY

lAstiigy (Chromium)  Max luauAty
(Molybdenum) Max 0.15, MUMALN (Vanadium)

Max 0.08 [9]
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wiannguesanuidiinaziiA1nufiumULFige
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A31N (Yield Strength) IndiAesiurasnguinessan
UAYZIAIAMUAIUNIULTIAS (Tensile Strength) waz
fAudn (Elongation) genindsanunsaiugula
u1n [10]

mMaden MIG uriunsidenfithumauwny
mMadeuseandeuunandiannsaidenlangeing
q lavangviin Insanizeaiillonviun Metal Inert
Gas (MIG) uazwuiun1sidon MG Hldwaunldegas
lingadainlFaunsadeuliimiafinruaunindey
fhedle wagdeszuudaludd Buruiunisdend
1§5uainudauainnisensnsenineainidos
(consumable electrode) fuFusu dnsuanidey
Pl duandendosudeiidelouatnasiaiiladluss
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N15ATIEUeya C. Montgomery: Sixth edition
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(Type | error) wagtduaanuiiaziduniaisening
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0 89 1 A1 Alpha 3undnToniiedn Arsedutiadl
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(Significance level) @1 OL aggNAMUATUNDUNTT

= = 1Y 1

aszinazihunldseudisuiuan Pvalue Lite
vendnauladeseuiifuddry [14]
1) 7@ P-Value fimtioaninvsalvniu A1 o 9y
MINsUasauNAgILLazE U UALNAIUNIBERN
2) 87A1 P-Value daunnin an o Tildanunse

UfLasauufgIunanys s oS UaNURgIUMAN

Probability Plot of Hi-Bottom
Normal
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A7 1 udnedn P-Value 7idiAnannndn 0.05 [14]
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A1 o salvazldindu 0.05 Tudnsy

lenalunisiinanuianainlunisugiasauugiu
nanuutesaslusie uninA1 Alpha Betloy Bevinli
Tondlunisnsiaetladeiiddndwaderneuauss

JULBEAY BIUNLINNITATIVEDU (Power) Upyad

3.MAN15NNADY

HanvnaesENTRidinaLaslasEinganiAves
WANAAIANSUBU SSA00 wazwannantiaily SUS304
157 (Austenitic) Tinagist

3.1 m'imwaa‘uumL%aﬂ,ﬂmamiﬁwmmasmm
W udideumiuthenumsndu SKD-S2 Auundes
warliienseufisen SKC- SP2 fuuaden udild
AUARTIABUNTAITUNINTUFLATUDDNNIRN

IYRTE REOLERIRY

DN 2 AIRTIVFBULUITBUMBAITENTNTL

3.2 FUNUNAABUNSNAFDULSIRILaNSHATAS

PBunuiildanmadedldiingg Milling
Tlduunamumasgiu ASME IX: 2017 Tastusiuas
wsmanegeuldu 2 wwin ABIWIANIINA@RUNNS

FALAY LATUVUINNITNAFDULSIA

AN 3 FUNUATENATNAGDU

1) AT 1 NANIINAFDULTIAS

ltem 1 2 3 4 5 6 7
Load(kN) | 33.38 | 25.69 | 27.30 | 38.14 | 23.53 | 31.30 | 42.07
Strength | 273.2 | 219.9 | 229.7 | 315.6 | 189.3 | 264.6 | 343.1
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2) A15799 2 HAANITNARBUNITAR LAY

[tem 1 2 3
Test No. Face Bend Face Bend Face Bend
Inclication Broken Broken Broken

3) NMSVAFBUANULTILUUINLNDS(HVE)UBA
\MBNSSA00+SUS304mu6mm aaumginadey 22.8
psAngaLdoa AnuTuduing 60% AUUINTFIY
ASTM E384-11

DN 3 WERSAT LLWﬂJﬂ’]iﬂﬁﬂﬂﬁ@Uﬂ’]’mLL‘i\‘iLL‘U‘U%ﬂLﬂ’O%

(HV5)ueUmranSSA00+SUS304%un 6mm

A19971 3 LEASALSINALUUINIBS (HV)UBaUAaY

AU

Item | 1 2 3 4 5 6 7

Wa 142 | 140 | 147 | 150 | 172 | 158 | 156

Item | 8 9 10 11 12 13

Wa 155 | 169 | 175 | 185 | 206 | 206

4) MinvaeulasiEsegania

n1snslvaaulassainegania
(Metallurgical ~ Examination) #14u107§1U ASM
Handbook Vol.9-2004 Kan1snaaesadUfldnauay
lassadnsganiavaamnanndinisuoy SS400 waz

wiannal$atusus3od 1nse (Austenitic) xagatl

O-ferrite

Austenite

~200X
Al 4 uansusnlansiiuuessUs304

Usznaumelasasniseaamulusi(Austenite) way

waswaslsa (O-ferrite)dusnluluiauniswens

Dendrite

Austenite

O-ferrite

A9 5 USnailésuransemuannAuseusUS304
Usenaumeinsunenuvaseadaulud(Austenite)
waswaslsd (O-ferrite) Unediu wazlasaadiaiu

@59 (Dendrite)

Dendrite

O-ferrite

Austenite

~200X

29 6 Ushialleaalteu

Usznaumelassasianulasi (Dendrite)nadn
woslsi(O-ferrite)azidunuuniuvatooamulus
(Austenite)
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(Pealite)unsgiu

Pearlite

Ferrite

~200X

N9 8 UShaulaneuueessa00
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Wisalad (Pealite) LAniine

5) MIBATIERTBYaA Strength wavA?
ANULTIMUUINNDS (Vickers HV5) Y89508d0u6e
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Probability Plot of Strength
Normal
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the Strength
finnsunisnszdnedivesdeyailuidunss
Wesandeyadiasnda 30 67 91501 Normal

Probability Plot of the Strength AWl 9 4w

1% =]
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uaﬂLé’uﬁﬂﬁlﬂﬁuiﬂumimzmamavﬁauua 210
Forvun Alpha o = 0.05 MnnTildadeauy p-
Value = 0.884 @1 standard deviation = 54.2788
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Probability Plot of hv
Normal

Men %62
SDav 2206
N 13

P-Value 0227

Percent
w3 SEELTAE LW

0 0 140 180 180 200 220

Al 10 nsmluanssaiaIsan Normal Probability Plot of
the HV

finrsunisnszdnedivesdeyailuidunss
\lesanndeyaiidosndn 30 #2 Feflansanann
Normal Probability Plot of the HV 9N 10
sziiudndoyaidnwuzidudunse udiuiaga
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Joya A1nderivua Alpha oL = 0.05 3nngwleen
LﬁSNL‘UiJ P-Value = 0.227 @1 standard deviation =

22.0611 N = 13 hlviideyaatvayuliindeyad
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[11] nszurumsilendin. [eeulati] wWhildldan
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[13] Welding and Brazing Qualification, ASME
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