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duURldeanavasviannanliatiueadnuiin AlSI309
Influence of Shielded metal arc welding current on microstructure and

mechanical properties of Austennitic stainless steel AISI309
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UNANED
ATl Usrasdiiofnwdrdnanszuaifouluihuuuaadeuriundng (SMAW) selassaiiagania
warvauTRdnavesmannalsaduseanudfin AISI 309 Tnevinisisunszualnidon 85uauwds, 100ueuuls uas
110ueuuUs usssulnga 220 v Tdanualumsiiuuudon 200388 URASABUIN, 2500aaLUnARUNT way 300
fiodumssioud Taeldaniden £310-16 vuim 2.6 mm Funuarilassadganmeadiefudulasadseeamulug
LLazﬂﬁzﬂaUMé”mmaﬁwLW@ﬂiﬂizmaﬁ’;a@uLLmL%"au auudsusnauudeudinuud afiudununseual
ﬂizLLa"LWﬁﬁmmLL%W%nmLLmL%mqaqmﬁa nszualal 110A vzaamasmau’%nmmu%mﬁﬂﬁqm JArAnuudauun

\Jouadugegadl 232.5 HY

AdAsy : nsoulni (SMAW) , widnnanlSadueeamudsin AISI309

Abstract
The objective of this research was to study the influence of flux-clad welding electrodes (SMAW)
on the microstructure and mechanical properties of AlSI 309.austenitic stainless steels. Consisting of welding
currents 85A, 100A and 110A Volt 220V and welding speed of 200mm. /min, 250mm/min and 300 mm/min
by using E310-16 wire of 2.6 mm. The results of the experiment were summarized as follows. By examining
the microstructures and Hardness at 110A of current provides the most complete and deep melted welds.

The highest average weld hardness is 232.5 HV.

Keywords: Shielded Metal Arc Welding (SMAW) , Stainless Steel AISI309

434




N

- B
AN Y

{)TI:TMI

Thai Cutting Tools Manufacturers ,“CECNH'FW_ICE

msUszyudvnisuasuansilnssan1sseaved nuananssuuasyianssumaluladgnisdugiimeiouianaiugadiy

ARANUSTY UATYFAIWOLNES AT 4 (SEITS2022) 5-6 NOASNIEY 2565 AMSIAINTIUAIEAT UNIVINGISENYTMTN NFUNNT

1.uni1 (Introduction)

Jagduneguingau (Preheater) lun1snan
YuduuadinisldTanmanndnlFatulunsvimndamnmn
wazweguingiu duainuaiainse wmdnnailsaiues
amuidfninga Asl 309 1undslutanidouidenld

o a

Funeumsguingvlunisiyudunsdudnglien
SoufumgAunazandeaanuesuingauludanun 3
ibAan1snszunnuazidendssnindgnulivaae
gu il aveguinnisdnuseuarsesunndniiu
lassaislunszuiunswinyudiuud (1]
anmdgmlunszuiunmsiiinnisnszunnuay
\Fendszninsdgnulidundanogy insldnansiaei
wanndnlfady esanimdnndlFaduddnuas
Aawiiuanarsndandu 1wy daudiunusonisin
nseuldd anunsaldnunmeldoamgiae fanuuduay
willey Snvagiiasnuiasanvaty daudfinimmu
somstuaty [2] ieifisuiulaveuieTaguindudiede
naudouuarnsdusuiailindnndliadn 1luony
QAAIMINT T BREIMNTINDIMT L5abnifinlssnu Al
ganunssuunfudlaned Fefuunlduiuduodag

foLiad

v 4

mMnne AuLule

undy
" Solid Fuel Cootaze
Fumssvuden L 18
unnasdaalduly
Liquid Fuel
_Solid Fuel
Snafiuininany

Riser Pipe
e
Snrden

Preheating Tower

Rotary Cement Kiln temp 1 450°C

= a =~ s
AN 1 ﬂ'ﬁzuaumiwaﬁli‘jwmum

nsWewmeaInausiundnd (Shielded Metal -
Arc Welding %38 SMAW) #38138n31 N15i3eunlegy
Woau nsvuiun s eunvuilanuisadeulaidlane

wian (Ferrous) wazlanzlalyindn (Non Ferrous)
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v ¢

nsensasevinmadond Indnduegfudunu 3
aufouInNITednaznasuazatsUatsalniden
wazd uaufiviinuvovaoy aanid eududusuay
sausriuduuundon Inefindndazvimiiaiisngy
fineg warauwand uunaguuuad euil etlestuniaiiin
98T AT UIINUITEINANUDNT B UF AT 9z
n19.9 ou [3] P.S.Gowthaman wazay 1o @nwn
NANTENUYBINTTUIUNIILE ouadaid eufundnd
(Shielded Metal Arc Welding #58 SMAW) 11annan
5@ty AISI304 adauRsIAs AT wazlaseadg
98M1A YosnszUILuN R euLuUseTy nduTonazyi
T nauTinsuseisanas dranuudsinindueu
Mugiuuazanunsanusuksnszunnlddndnd uay
‘Wyugm (4]

nsnnziIdeliingUszasdios@nuidninanes
nszualdeuvesnisid oudisadnid euluinsiundnd
(Shielded Metal — Arc Welding #38 SMAW) lunns
W ommdnnanlyadu ASi 309 Tnenisusulaiiiy
USinunszualden 3 sedU wariiasigdianuuandng
y94uuLd ouannmarslaseaiiegania nedaoy
ANNAINNTOTNNG Uagiansannisiinlasdeuaislugd
arnvesnsuluudiiunansenus ou (Heat
Affected Zone) ¥8auuaLd ox 1l o570 T udeya
§1a8dlunud emndnndlfatdunguesamuidin
AISI309

235115938 (Methodology)
2.1 MIATIVFRUHIUNANNIAY

2.1.1 MIATIE@RUEIUNANNINATYIINTNAFRY
fhuA3es Spectrolab Ju Lavm12
2.2 nnsraseulasiaireganianoudon

2.2.1 MInsIaeulaTeaieganIAviinIsngeu
#181A5 89 Inverted Microscope Tester (ZEISS) a3

UIRNTZU ASM HANDBOOK Volume9 a533daun31y
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aztden 20 luaseu 50 luaseu 100 luaseu 200
lunsou

2.2.2 A519@0UAINLTIMUUTNINGS 590 A2
|30 STRUERS/Duramin-5 1 0565242

2.2.3 as19aeulasiainegania/dudsenaunis
LA SEM/EDM s a8ias 84 Scanning Electron
Microscope 35U Hitachi SU3500 Wazia3 04 Energy
Dispersive Spectroscopy i;u Ametex E2041-C2B
2.3 NSYUILNTAZBUTUIY

2.3.1 Wousionszuiunisifeusiainideusum
&nd (SMAW) faead oad eulfuuuAlternating
current (AC) 838 WELPRO Ju Welarc200 1#aanidon
Yawata A1011015514 ASW : A5.4 E310-16 U1 2.6
1. drunauaatuszneumelasuden25-28 auniia
20-22.5 [5]

232 fuanseualnfildlunisidon 3 a1 Ao 85,
100, waz 110 waud(A) anusslunsiudon 300 250
Waz200 Jaduasaoudl (mm/min)

233 wssudusumdnna|Zatueeamuiin AlS
309 YUIN 65x80 U, WU 3 W3l ﬁwmsmﬂqw“uyumu
30 9IA1 AIULINTFIU AWS D1.IM : 2600

2.3.4 fudatunuieliiunulidase Fuanud

SEELYIINY 1 1Y, NBUYINNISLYaY

AT 2 LEAASENWIENITTNTUNUNDULT DY

2.3.5 PP UNUNGUT UG g 08 MIUNIMNIFIY DIN
50351 wusduauesndu 5 Tu Juunnasun 2 waz
4 dhlunagaunssia Jununaasun 3 Yrlunsideu

lpssasnganakaznadouaURTwILAING 3
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AN 3 ANWULNITHATUNUNAFDU

2.4 nMansavdeulasiaieganiavdadon

2.4.1 manseaeulaniaiganiauinauuLdey
fauias 89 Inverted Microscope Tester ( ZEISS)
asaeuALaiduni 50luaseu 100luATeU UAL200
Tuasouta 3 nszuadou

2.4.2 n51aeulasIaieganIamendeganssel
81anm50U Scanning Electron Microscope (SEM) §ve
Hitachi SU3500 #579@0UA218azL88a7 1 mm 100

Tuaseu 300 lupsau

110A

Al 4 JunuesivaeulasiaiinaniaLazAuLds

2.5 ﬂﬂiﬂi?’ﬂﬁa‘l.lﬂ'a"lllLLﬁ\iﬂé’s‘iﬂ’]iL‘%aﬁJ

2.5.1 113053980 UANULTILULANINGS 9 90 fae
\3pmndey STRUERS/Duramin-5 Type 0565242 f1u
UnIgIu JIS Z 2241-2009
2.6 msma‘«aﬁaummﬁm&aﬁa

2.6.1 MIATINABULTIIH8LA309 Universal Testing
Machine Model : AG-100KNI M2 913131195574 DIN
50351 $1uau 5 Fusle 1 nszud




OSTCTM

=
Thai Cutting Tools Manufacturers =sCUEE 8 =

msUszyudvnisuasuansilnssan1sseaved nuananssuuasyianssumaluladgnisdugiimeiouianaiugadiy

ARANUSTY UATYFAIWOLNES AT 4 (SEITS2022) 5-6 NOASNIEY 2565 AMSIAINTIUAIEAT UNIVINGISENYTMTN NFUNNT

3.2 ALKRUINISLANTAN

3.2.1 ﬂ?i%@ﬁ@Uﬂ’NNLL%QLLiQaQ

AN 4 S NBUETUNUA NS UNAADULTIA

3.4aN15338 (Result)
3.1 daunaumaniiuazlasiaisganianeaudon

32.1.1 @uNaunIaAineuLyay

A15197 1 1USHUMIBUAIUNANVDIVUINULATTUIIUY

UM [6]

Composition (wt.%)
Element NIATFIU HanIIadaU

AISI309 149

C 0.1 0.25
Cr 23.4 20.25
Mn 1.8 0.53
Ni 13.1 10.18
Si 0.6 1.7
P - 0.02
S - 0.14
Mo - 0.11
Al - 0.05

Cu - 0.1
Ti - 0.02
v - 0.06
- 0.06

ﬂ@LLWﬂMﬂLLu’JL”ﬂBﬂJﬂ‘i“LLH 85 A

() %CﬂLLﬁﬂMﬂLLu’JL‘ﬁBMﬂ'ﬁ”LLﬁ 100 A

J—-

(A) YAUANVINLUITBNNSTLEA 110 A

AN 5 SUUINITUANTN

INNINT 5 HANITNAFDULSIAITUITUNTELE 85A,
100A, 110A FUUVIAATIVTIANTOTAANT 3 NTELA
MNEAIMUINTTRUTAULTILINNINTUIY

3.3 SzEzNT1SARUAZAUAN

AT 6 FBE1NTTITNITNAONATANEVDIUUNT DL

INNINT 6 NMTAATIENTTHENABNALAIVBIUUY
BN NI TEEEANUYL ANUNAIT karANANTuNIS
viaaNazany 19 3nTeud Yusgiundenuauieunly

Tunsiveu
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3.4 lasea¥1egania (M) TnseasneanIALLILTaNNTELE 85 A
3.4.1 lpseaineganinnoulionaNNaoegansse (@) TassainaganAluIleunseua 100 A
WU (A) lassaineganALuITRINTELA 110 A

A 8 1A59ai9anIAYeILLIENIN OM

@

Aa9v81e 100 Win

3.4.3 NM130533aUlATIET 199N IALUITBNINNG DY

Bannsau (SEM)

AN 7 ananelasiasnegania

i 7 laseatraganiavoundnndnliady
oonufiAn 1nsn 309 flassadreiugrudueeany
Luvi wazfivwaduneslsdnszaneseyluseamulug 4
svuunAnYu Face Centered Cubic (FCO) fiffundniy
Tasidleumslud (7]

3.4.2 Tasaaisganauuadenannndesganssatiuuy

bt

n) Tassasnaganiauuaiennszua 85 A
%) TasaasegamAuuiLdeunseua 100 A
A) Tassainsganiauuadounszua 110 A

a il 9 TnssainsganiAveauuILdenann SEM

Aa9e1e 100 N

1N 8 WAz (n), (), uae(n) lassainagann
Uhauudendinszualn 85A,100A uagl10A nuind
fundadulasdouanslud futananieslsvinszae
fhoglutaosaunilust fluusnaveuinsusarlunsy

wardouialady duavildeinuudsusanuiid ey

RTHEIVIZRbY
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3.5 ATULTS

nsrdeumILletunundaden v 9 9
ATIABUTANINAULATEY 1 30 USImuULIToN 3 99
USIMHAZ 1 99 waziileTan 4 9n vin1sasiaaeuns
U 11 Tnsusiazqaiinsivaeuiiszozvineduy 1 uy.

auudsaguldnunini 11

77
N

2md 10 MsesvdeuANLLdLUUInnes

amudundiuinaig

2801

4758

210
525
| nI’ | |

1008 104

0 25 DEN

267
1984 |
o I
854

= < a =
AN 11 AINULVIRAENINAINLUILYDY,

35 BEE

]

g

g

E

mlraby mank sHZ o fihg

WWBY, HAZL e Tan

A 11 Furdanuudaededwuniey,
wwadou, HAZ LLaSLﬁai’aq aszualnl 85A fiauuds
\28 BRIUEIRU 198.4 HY, 216.7 HV, 236.6 HV way
238.25 HV nszualy 100A Taruuds 218.6HY,
224.2HV, 280.1HV wag 247.9HV Aszualn 110A daw
LL%&LQ?EJ 202HV, 232.5HV, 235.4HV wag241.65HV
3.6AULTIUTIA (Tensile Strength)

ASVRERUWSIAT (Tensile Strength) azidontusnud
fuvadeuiianysaldiuom 5 u AmsunnaeULIIAS

AUNIMNTZIU DIN 50351 %39 JSI Z 2241-2011

2

P = Y = =
AINN 12 ﬂ’]iLWEJiJ‘UW’]ULWEﬂU@]TJ?JﬂEJULLNGN

ANUMUMUUIIAIGITA
MPa o a
300
260.85 282,72

250

200 187.83
150
100
50
0

85A 100A 110A

nazua'lshFon

AT 13 ANULTIIRURASVBITUIU

9nand 15 nszualil 85 A farauudauseds
‘i 260.85 Mpa nszualn 100A fa1auudiusads
Ay 242.72 Mpa nszuall 110A fa1mnuudaused
\aie 187.83 Mpa

4. nM38aUsY

4.1AULTINTIA (Tensile Strength)
FunaldturmsanssuinanieTanagulah

Furuunauuideuansafuusaisldinnmiuio

\dloYan nasnanaaudeludusumdnndldata ik

miﬁ‘ﬁugﬂﬁwﬁﬁmwéa Julumumgud (8]

4.2 Was9uAuioau (Heat Input)
nadeuiinspualisazhlivonasunsadusiu

vaeuazaelaidn viliinssunauudeniinnuyugs

nimsdenitlinszuags msideuiilinszualigeazii

Tilevaeutunuiinisazansfnuazgavasuiiszoyning

YULAANUYUVBILUIITOUILA1A [9]
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4.3 Auude (Hardness)
nsvualiinanoautfifinavesd uau ol old
ﬂizLLﬁ"LW@‘??WWU%LMA Best Welding 9ilm311ud9
LT umundauauden (Heat Input) vihlsf Best
Welding frnuudaiintununszudlniluyihnsdde
4.4 1A593199a01A (microstructure)
Tassasisganmiauinanuiioussnuinaduilos
Isvinsgneieglulassasieoamulun uasusianvey
insuasiitundudulasflonaslud nMsideuiinssualy
qaﬁﬂﬁ’u%wmuum%auﬁmiuma&'ﬂLﬂ/\laﬂiﬁﬁﬁmum
g u msziAnnnisldnszualigailivilive
nasuazanudn1unI1g dwaliiinisnefiveunsuy
wadeslsy wavasdsiuruunndununseualnily

31U

5. agu

1) nszualwiilirnanuudsusnanuniongean
Ao nszualil 110 A arnandalunisiduid ou 200
mm/min 232.5 HY

2) nswudlsiaaunszuaiiouuddlndidostu ua
Tassadrsmanandieiu aunsodluldomlunindon

19719 3 nSzua

6. NOANIINUIZNA
MAeilasunisauayun aneivdanssuen
AN AMEAAINTSUAARS UNINYIBLLNYUU RN

ANEKRITHVDVOUAM FA.AT UTHYT 43UNT WAz WALy

P
o

W 4AITIU DNNTENUTNIITeATl
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SHAUNAIU SEITS 61

answavasnszualiveanlunszuiunsvaniin falaseaieganiauazauyn
WWenaveunannanliatusedmuiiin AlSI309
Influence of Tig Welding Current on Microstructure and Mechanical

Properties of AISI309 Austenitic Stainless Steel

v

uATUNS Neyguwus?, lasaw Annuul, dumfesi wimal

v

Ui yassa?, Usees guns’®

! E1UIYIAINTTUOAAINNNT ANEIAINTINATERT UMNINIRBINwUTTR
? 919158U52 NN IVNIAINTINGAAIMNNT ANLIMINTTUAERNT UMNINeIFeINwuTdin ; ie.engineer@kbu.ac.th

? 91913danEImnIsuAans aantuwmalulagunuiu

UNANED

NUATY

N o

nnUszasALflofnudnswaveanszualnideslunszuiunsidondin delassaiiaganiauas
aulifidenaveandnnélFaduseamudin AISI309 Weudonszualul 3 sedufl 100 wenuy$ , 120 uewuys , 140
wouuds Ingldanidon ER308L vun 2.4 fiadluns wazufaorsnewduniaUna Tassadaganmanuiiaesany
luduaznisnszaedvesaadimeslsduinamunden muuduuniongean 216.67 HY nuiinszudlvidon 100
weuuys

Addsy: NsiBewdin , wdnnanlfady |, lassadiegania , audfidena

Abstract
This research aims to study the influence of welding current in TIG welding process. To the
microstructure and mechanical properties of AISI309 austenitic stainless steels, AISI309 was welded with
three currents at 100, 120, and 140 A using 2.4 mm ER308L electrode and argon gas as a shielding gas. The
microstructure showed austenite phase and delta ferrite distribution at the weld line. A maximum weld

hardness of 216.67 HV was found at a welding current of 100 A.

Keywords: TIG welding, stainless steel, microstructure, mechanical properties
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1.1 (Introduction)

lunszuiuniseanyuduudaninuveguingdu
(Preheater) finslddanmannanlsadulunisvionids
WY HaInuanenIn Lastuannalsadueeamuisn
in3a AISI 309 iunilduianfideudonitlunszuiunis
guingdu dnshianuseuduingiukaznisaiiies
fagAvannueguluduniin (Rotary Kin) sludunou
nsandesingau vinliiAansnszunnuazidendsening
dgnulbiiundivegu vnlinlmeguiindynises
uandnidulassaidlunsyuiunisuanyudiuud s
thysfnnnsdsunimeguiusiuniowdsuived
Funugs osnidumeunisdsd et udrulvivtanun
uarldszsrnalumasidunulumsings 15-30 Jusio
wisviogu ieanduyulunisirssnm Jaihnsfne
wazwniadenlud euendnifeanu (Tungsten Inert
Gas Arc Welding : TIG) [1] LquﬂﬁLﬂgau‘T}Iudmﬂgﬂ%u

anmilymlunszuiunsiiansnssunnuaziden
Azt gnulidundavegu 7 3msldudnfwi
wannél¥adu esnimdnndlfatuddnuas i
Aupndnaaintandu danudunusenisianseuldd
ansaldauneldgumgiigs dauudazmien
Snuaginmeny faudfmamusemstuadudedion
fulavegvidotanuindu eden1sdeunarnstugy 39
ilimanndlsady Tlunugnamnssusng q wu
9naIMNIIN0 M3 Laslninlssnuadanainnssy
dsudlenafifudy Seduulifulunsldmdnndals
afufivtuetisiaios [2]

‘. 5

N

Crusher vndn
[ p— S Solid Fuel Costasst
Famsvorhad n
o dunastailfuby
Bissr Pine Liquid Fusl
Srpholenes _Solid Fuel
drhaben Erefhesnam

Preheating Tower

Rotary Cement Kiln temp 1 450°C

AT 1 NTEUIUNTNERYUTUA

1wl 2555 m3Luns Beduiusiasaiazaug laanw
dnSwaveansenali@anlunssuiunisiteuiiniiluase

Nudenwdnnanlsaiuinse AISI 201 Ineldainiday
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ER308L uazufaenineuduufaunagu nszualidon
UsuRarndl 60,70,80,90 uar100 wonuls faeguuuy
mMadeunuudetinsudliinsandut uaznszualings
Hanss 1nnTieneilassadagameuansliiiuiily
Uinansgnuieu arwiouresiunuiiidouuuudedn
nszualinssdanssdinannaznouveslandouaslug
wnnhmadeunuusedanszudlinsenduds ansa
agulddmndendunumdnndldadu insa 201 7
nszualnl 60 wouuUilagldnsdeuuvudodanseua

&

Insstansadunmefmnzanian iesintunud
nsdudnii finsanpznouveslandouasludiosly
UShunsenuiou uazilmanuauussags (3] Tofves
nsdewdin lideddudnddaliiRalaymidosauanisly
s veaundesuarUevaoulidaau T
Yougauariiusnuuidouuay liflaiadenluuim
wden [4]
manmziIdeiiingUszasdfios@nurdninaves
nszualiid eulunszuiunisid euers nifeaiau
(Tungsten Inert Gas Arc Welding : TIG) 3tAs1iA1M
wansguekuad anainama1elassainegania
nageuANannIaileng iteidudoyaiionsanlunis
GonnszudlnBoninyan lunisteuthysiuduie
ougu Mvianaintanmdnndiliaduinsa AlSI 309
anusadluilunwimanisdentigedmsugaanunssuy

Wik tugamnTsuRanYuTuudsdely

2.25m 508U (Methodology)

2.1 MInTRsIUBuURaunsdou

2.1.1 N13R3I9E0UAIUNAUNIUATIIN1INAGDUA Y
130 Spectrolab i;u Lav M12

2.1.2 M3953988UlATIAT199aN1AYIIN TR UA Y
ﬂa”awqa‘w 557U (OM) Inverted Microscope Tester
(ZEISS)

2.2 NSLATIUTUITULALNIHYON
2.2.1 Furudwndnndnldady AISI 309 Yua 65 x

80 x 3 1. ﬁﬂmsmﬂ%umummmmyu AWS D1.1M :
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2600 BNTUNUTDUTAUSLIURININ18VITDUA DA FLWEL

TATUIU AUNWEAILUNINA 2

AN 2 SNWENISEATUIUNBULYBY

2.2.2 favuanszualiidon 3 seduAe 100 A, 120 A,
uaz 140 A anmidion AWS A5.9 : ER308L vuim 2.4 mm
THufaonsnouainuuiand 99.99 % Wuufaunaga
wuaden Snsimslvaufatnagu 10 dns/und

2.2.3 \pRoadenensnou e WELPRO Ju WELTIG200P
AC/DC

AN 3 LATRYBUDISNEU

2.2.4 aandeuiin ER308L daunaunianil C 0.02%, Si
0.78%, Mn 2.25%, Cr 19.79%, Ni 10.24%, Mo 0.014%,

2.3 MSIFIUTUIIUNAINTSLTBU

AT 4 FN¥UENTAATUIIUNAADU
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2.3.1 asraaovlassadriganiauund oudendeg
ﬁ;awﬁﬂ‘leL‘UULLaﬂ (OM) Inverted Microscope Tester
(ZEISS)

2.3.2 asraaevlassadiganiauund oudendeg
qammﬁﬁlﬁﬂmau Scanning Electron Microscope
(SEM) Bvfe Hitachi SU3500

2.3.3 n13ns19aauAIuLt i 18iAs eannaay
STRUERS/ Duramin-5 Type 0565242 e g1y JIS Z
2241-2009

2.6.1 NMINTIVAOULIIFIAI8LAS 09 Universal Testing
Machine Model: AG-100KNI M2 #13u1%5574 DIN
50351

AN 5 VUNRTUNUFIASUNAADULS IR

3.4aN15338 (Result)
3.1 daunaumaniiuazlasiaireganianeudon

3.1.1 drunaumaaineuoy

P d = | N & Y VY a
MN199N 2 LiJ'ﬁEJUW]EJUa'J‘UNﬁQJVHQLﬂNL‘Waﬂﬂa'ﬂﬁﬁull

NIALIRFIU AISI 309 wazTanililumsveaeu

AIUNANNTG M
. AIS| 309 Fuau
1Al (%)

C 0.20 0.25

Si 1.00 1.70

Mn 2.00 0.53

S 0.03 0.02

P 0.045 0.02

Cr 23.00 20.25

Ni 14.00 10.18

Mo - 0.11

Al - 0.05

Cu - 0.10

Ti - 0.02

\ - 0.06

- 0.06




)€ TCTM &7

Thai Cutting Tools Manufacturers CREATE

MECHATROMCE

H:4005
snpiT B g @ w 3

msUszyudvnisuasuansilnssan1sseaved nuananssuuasyianssumaluladgnisdugiimeiouianaiugadiy

P a o & o a a s a o @ o
ﬁ7&lWﬁﬂUﬁ"lf§y’7lﬂ§'UjﬂﬂWmWEl\1 AT 4 (SEITS2022) 5-6 WgAIN18U 2565 AMZIAINTIUAIENT UR1INYI1LNBUUAIN AFINNT

3.1.2 lassasaganiamanndnliaduinse AISI 309 neu NN 8 N5TLATIEN TEEETUTNTDLWLY X
o WU T2YLANUYUVDUUATONI 3 NTZU Taumneng
_ iy lnefinszuadon 140 A wuienasdaruauysal
. A ) Py =
Vign NANNTI 9 1. AUYY 1 1Y, UasANEN 3 u.
|
S8 —rerrite | 3.4 1n5965199801AYBIUUILYON
12, 3.4.1 1a59a9193801A 31NN150539d0ULANE B3

FANTIAULVUULES OM

mwii 6 lassasaganiamanndnliadunsn AISI 309
Masveny 100 Wi
zl' v v =3 Y VY a
N9 6 lassasnasianiamannaliaiiy

WNSA AISI 309 nawdisy Usenausmewavasasanulug

3.2 ALRUINISLANTINVBITUIU

. Austenite 5

—ferrite

Austenite .

ANA 7 2INYAFIBEIRULINTUANTINYD AU

INAMNTA 7 AITNAFBUANULT ILTIA T WU

Fuanuarveivinnuiledan M 3 nsvua

n) TnssadaganiauuaLdeunssua 100 A
3.3 SEyEFUANVILUILTON %) lnssasaganialuadounssua 120 A

) nszua 100 A _ A) Tassanagamauuildeunseua 140 A
{ / AW 9 Iﬂiqa%'mgaﬂ'mﬁuw,t,ml,%au NNd0s OM
Aa9vEne 100 11

3.4.2 1A53a5193801A 91NN150539d0UlAENE B9

) NIsuE 120 A

fa & ]
FANIIAUBLANATDULUUEBDININ SEM

A) NTzuE 140 A

AN 8 NMYARIeENTYEE NN ILWILYEN

446




KASEM
BUNDIT

u‘a'

OGTCTM

Thai Cutting Tools Manufacturers ,“Cgﬁmm,“

msUszyudvnisuasuansilnssan1sseaved nuananssuuasyianssumaluladgnisdugiimeiouianaiugadiy

aumAnNUSvy wAsHgAonaies AT 4 (SEITS2022) 56 WOASNIEY 2565 ez 3Aanssumans um3neraeinsavasin ngamme

" 8 —ferrite

Austenite |

g 4 | Austenite o
G e g -_-___—__—".-W;j
i-".ﬁf 7 @fm it
bl 8 —ferrite
e S e
i

ﬂ) Iﬂiﬂﬁi’]ﬂfﬂaﬂ’]ﬂLL‘L&’JL’U@&Jﬂi”LLﬁ 100 A
%) InssasaganialuaLdounszua 120 A
A) InssasaganiauuaLdounszua 140 A
nwil 10 Tassa¥agamaveuuidon 9NndeaSEM
Mgy 1000 Wi
NAMA 9 uaE 10 1),%),A) Iﬂsqa%ﬁq@amﬂu'%mm
wud eud nszuala 100 A 120 Auay 140 A
Usenaumie wawmadneslsdnszarediegluiase
amulud Aeluvinameuinsy warlunsu Tnswlana
mlaslsiazdanvaziluwiaduuazyads dunaes
awlufeddnuunduiugaden  Wensuudliiien
dindudmarlianadineslsdansag

<
3.5 HaN1INAFBUAIMULLYY

PN ° ' I3
AN 11 ALNUINITNAFABUAINULYL 9 0

aa7

MINAFDUATINUDY

0 III III III

120A 10A

H

g

g

g

whmodey muodes menr m deien

= ' A 2 a =t
NINN 12 ﬂi’]‘V\lLLﬁﬁNﬂ’]LQaEJﬂ’J']lILL‘U\‘l‘UiL’JﬂAQﬂﬂQﬂaN

WUTRY, WUITRN,HAZ UaviiloTan

nand 12 inszualiidey 100 A Fusuildn
anuudausnafnatuunion wundeu , HAZ uax
Lﬁai’aqagjﬁ 226.40 HV, 216.67 HV, 258.20 HV, 238.82
HV anudsy Ainszudlwidon 120 A Fumuiiaia
wausnafnanwundey, wundey, HAZ LLaxLﬁai’aQ
aqﬁ 206.00 HV, 197.70 HV, 243.10 HV, 239.00 HV
audy uasnszualiden 120 A Funuiidnuuds

Uinafananawuadey, wuadey , HAZ LLaSL“ﬁEﬁﬂQE}Q
‘1/1d| 213.00 HV, 200.23 HV, 274.80 HV, 236.32 HV
AIUAIAU

3.6 NAN1INAFDUAIAULTIUTIR

280

206

24

mrizua 1004 iz 120 A Tea 140 A

weniadormandsusifa (Mpa) P zzrss 20100

= ' a 3 =
AN 13 NINLAAIAILRRYAMNULTILIIAG

MM 13 N15VadeUARE sA LT 1T IR
WU Sunuiideudenssudlil 100 A fidedsany
ufausafiageaadl 252.89 Mpa §usuil i endag
nszualiin 120 A uaz 140 A SAnadsnuudauseis
227.95 Mpa Wag 201.06 Mpa #14a19U
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4 n58AUs18 (Discussion)
4.1 1A39815199801AYDIUUIYRN (Microstructure)
15983719980 1AUS NRLAT DN IE NN TEUALT BY

nuamaiuneslsinszanefeglulassaingania

=

YeaFuUAL ( Matrix ) SaUsznoudewlaooamulus
wazUsamaunsuasifundadulandouadlud nns
\Bouiinszualwgailivinauuideuiinsunadmes
sviiifumnelna/tou
4.2 ANULT9UIIRS (Tensile strength)
é’qmmié’d’]%umu%mﬂmw’%nmmfa’iaa flesan
anmdeuianauuduseiis 580 Mpa Fannnitaanu
LLGTNLLNEW@@L?Z@"’J’M 515 MPa [5] [6]
4.3 nMsnadauaunds (Vickers Hardness Test)
finszualaidou 100 A azfidrmnuudausnamun
Hougeani 216,67 HY Bedinasnaniainasiuoslad
nszefeguinauuTousnniy nszualwiden 120
A uaz 140 A fiflenanundausnauundedlndifissiu

71 197.70 HV way 200.23 HV LAY (7]

5. @3Una (Conclusion)

1) nszuaidenilimnnuudainauuiiongean
Ao nazudln 100 A fimnuuds 216,67 HY

2) nszudliisanunssuailasiadnsnaniaadieiu

aunsathlUlganulunsweulane 3 nseua

6.00RNSSUUSZNA

vauAuANznunliaLsuiowav e mienuy

Wuedamnaannisaniulassudde A5udunii du

guassAsng q auUigainusaduuiladeauysal

v
=1

anhetl voupuAuAMNATesNI T lAsIuaTyTl
ust 9o ansan Aldeusudsaou wazdumdslalieded
PaeATUATDINTET A slaUsEANs Ussainivaaug
vovauAnidouiisio una uaztenansithanldly

N1591984luN59MIATIY SIUVIVBVDUAMNUIL Y

%
ady

waryaradnvane 9 vihwnldldisewsld w nilde
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