Research Article

Pathumwan Academic Journal Vol.13 ® No.36 « January - April 2023

NANSZNUVDINIFEADNNADAMUATUNIUNITANNTD
YBIUUINYDUNINRILVINA Y TU

Effect of Dilution Ratio on Wear Resistance

in Multi-Layer Hard-Facing Weldments

Y & 1* o a o L1 ayv o a ¢l
BII0NT IUNITUS WU ATEIFN NITY dNANNY
Y aa 2
WS LIV LWNIIUAT
1* . I . .1
Atthakorn Chanchana , Manus Srisawat , Rittichai Sangkatip

and Jesada Kaevvwichit2

Received: 5 May 2022
Revised: 4 February 2023
Accepted: 10 April 2023

UNAnga

ATl gUsrasdiflednuinanssnuresnindernsonudiuniunsdnnseveauin
Heumenfaudmaneduuumdnndiasuewnsa Al 1045 fenszurunsidensiinlansufiangu
Tnsnshnsiziutsoondy 2 diw duuwsnidunisnmaseunruanysaivonieiden (Sound
welds) dndrunadonauardiunaumaailudodouvesiuneniouds dwdtasadunimaaey
authimenaUszneuseaauudsnuiununisinuse wamsmaassannsnagulddsdluns
Feusoumenfudstenmseninlaveufanquamsdenfisstuieddisnsniniensiuasnu
nadoumanetudssadesuiuuiinusglasidsusarddeeuludodouneniudeivnlduanag
wagyhlvdanudumunsinvseanad

3 v

ANENATY: IMANNAIANTUBY LUTaUNENRIMTMANETY 8RTIN15LE8919 AUFIUNIUNNTENATE

"wdngmsimnssunsian anrimnssuaans anrtumaluladunuiu njamme Ussmalng 10330

lDepar‘cment of Manufacturing Engineering, Faculty of Engineering, Pathumwan Institute of Technology, Bangkok, Thailand, 10330
“animnssugnamns anzATmMARTaREMNsIL i ineidemaluladsvunagissaugdl anssans UssAlneg 72130

“Industrial Engineering, Faculty of Technical Education, Rajamangala University of Technology Suvarnabhumi, Suphanburi, Thailand, 72130

* Q’ﬁwuﬁﬂ‘szmumu (Corresponding author) e-mail: Atthakorn_mfg@pit.ac.th



Research Article

Pathumwan Academic Journal Vol.13 ® No.36 - January - April 2023

ABSTRACT

This research aimed to investigate the effects of the dilution ratio on wear resistance
in multi-layer, hard-facing weldments made of carbon steel grade AISI 1045. The specimen
was welded using the gas metal arc welding process (GMAW). This analysis was divided into
two parts. The first part analyzed the hard-facing sound weld, dilution ratios, and chemical
composition of each layer of hard facing, while the second part involved testing the
mechanical properties, including hardness and resistance to wear. The test results can be
summarized as follows: Welding repairs should only be welded in one layer to provide a
low dilution ratio when hard surface deposits are made with the metal arc. Additionally, it
was discovered that multilayer welding tends to decrease the amount of silicon and

chromium elements, thereby reducing wear resistance.
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Table 1 dunaumaivasianuarainoy (Seualagniin)

. CREIAGEY
VANNAADY :
! C Si Mn P S Cr Fe CE
WANNAIAISUBLLNTA AISI 1045 045 0.18 065 0.04 0.04 - Bal. 0.566
mm%amwaﬂﬁmﬁq MSG 6 GZ-60-S  0.45 3.0 0.4 0.03 - 9.2 - 2.523
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Figure 2 TumauMaWsENTUNULAZAARIaUNTAl (A) N13daRIAUATIVRDNLYA (B) Funumaaes
(Q) mfanagunsal

p o . Mn Si Ni Cr Mo V
A UOUABUWN(%) = C+—t— 4 —+ — 4 —+ — 1)
6 24 40 5 4 14

2 fumpunsmagey

%umul,%auwaﬂﬁaLLsﬁqgﬂﬁ’mmNU'%nmﬁmaNmmmwaaLLmL%amﬂ"av‘hmﬁLﬁmzﬁ
2 daudiuiInnIssRAeUANLAYaiveniaiden (Sound welds) Shsmsideaauasdiuna
maafludofouudardunoninudidiuiidemaaevandinisnadusanuudnnuduniunig
Frmsetunuideuneniudefigniauiaiuiununrageudiunsngnindensznunaedousiues
320 - 1,200 mnﬁu%’mﬁwﬁ”wmasgﬁﬂw (Aluminum powder) YUIM0.5 Um Lazfansntuses
Amthiunuseasazaieuszneusnensaluna (Nital) 5% a1uanasgiu ASTM 407 Litauandiva
LLaBS’]EJaSLaﬁlﬂ‘lﬁLﬁmL‘ﬁaL%E]MWJJGTWLLWLJW]S%M@UV‘Qﬂﬁﬁwumi’gﬁﬂ‘g‘d‘ﬁ4 A Tunsnageuauuds
¥ nnaeunuulilasininesnamaaoum LT UASTM E 92 Fildusena100 n3unalunisnauy
10 unfilnedissozieseningann0s Tadwnsnanagouanfiniiduuugavesdunaniouds
aufislanizgu (Base metal) LLamﬁ’ﬁgﬂﬁcl (B)
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Volume loss, mm”~ = ——————— x 1000 (3)
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a a 3
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. ' 3
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LLaGNGNS‘U'VI 9 A) uagB) amﬂiﬂmumimaﬁ]aaﬂmaﬁmwaﬂmmaaLuamauwaﬂmLLszmmmu 1,2
waE 3 u wuhwnsusvedasiaiganialdnvarlndfvsiuegedaiau yonanigamuses
AsuandvMEseu [12] auiadnseninunsunulasiildnwuraisuandiniuveauinsu
(Intergranutar cracklng) UaZNISLANIIIILATY (Transgranular Cracking) LLammsﬂw 9 Q) D) uay
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AT uTesunniNfeNTIATEANTE 18#909519 (Mapping  Analysis) wuhuSaiuilng
fuwnisseaunnindnisnsyanedivessinlasidlen (Cr) azauegidunquedisdmaudadunsau
Awdoalugud 10 B) luvafimanszefwessindus Ao Faaou (S) Tfa (N) wazusanida (Mn)
ﬁmiﬂismafﬁha&haaﬁnauaé’hgﬂﬁ 10 Q), D) wag E) mﬁmmzﬁﬂ%mmﬁmL%w%mmﬁv%nm
TndiAsatusesunnd1n o suntsanaiugedl 1 wuindiudinavessindaney 3.88 % eavlesa
0.07 % lasiey 13.53 %uaguuaniila 0.45 % S’?qqqn’jw [13, 14] @'hLmﬂqmimaﬁ]aauamﬂm%’mm’?i
2 Vsnaiiuiilassadransimuled 8] é’fﬂgﬂﬁ 11 nansinsIzdesAUsEneumaaiivadlimsiuin
GTWLmﬂqﬁﬁmSLme%ﬁameﬂ%mmiﬂnﬁ&mgnLLazLflumLmﬁv‘fﬂﬁtﬁmmumm%’nﬂuﬁaﬁauwmﬂa
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