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Wear Resistance of 13% Chromium by Wire Arc Spray
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wdnfeuay 82.45 uwazuuaniladevay 0.73 szozviuld 3 szue loun 10 47 14 §2 was 18 7 audwiu Revlvves
nswu Ténssua 100 wonwdd usesalndlh 36 Thad anuduenia 5 U135 Sunudumsnndn Sa5C nansasI9dey
wuh Tnssadnsganirvesiaadeuita 3 sogwy Tuumnseiu Ussnoudewhuuudouiuiuduiu 9 Sadu wave
wiinoonlus (FeO) uarlnadousanled (Cro) figngu oonlys waveyniaiilivasy msfnusediszazuia 3 i

InalAsariu wae 0.00341 Tadnsu/wng
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Abstract

This research was to study the wear resistance of 13% chromium coating sprayed by the electric
arc spray process. The chemical composition of spray wire contained 12.61% chromium by weight of 3.68%
Oxygen, 0.29% Silicon, 82.45% Iron and 0.73% Manganese. There are 3 spraying distances, namely 10 inches,
14 inches and 18 inches respectively. Moreover, spraying conditions were using an electric current of 100
Ampere, a voltage of 36 Volts, air pressure of 5 Bar and the workpiece was S45C steel. The investigation
results revealed that The microstructures of the 3 spraying distances had no difference. It consisted of
overlapping splats, which were phases of Iron oxide (Fe0) and Chromium Oxide (Cr0), porosity and non-

melting particles. The wear at all 3 spraying distances had similar averaged, which was 0.00341 mg/m.

Keywords: Arc Spray Process; The Coating;
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1. Ui (Introduction)

msvhnurenaiesdnsnadlefinsldluu q dndl
nsdnnsenarnisianseuluaninuindeufi dudeu
\fosaniudiuveanissinsnainmsindeudiviodond
Fuduiwaiedesdns wieduthena nsdnuseves
Fusuiivilidonudeut udwlng Fununisuinae
sty mgouuentuduiiinisinuseld umadeniis
Tunsvilddununduanldanuldsnadat] nsvuaunis
wuwadsumsiUarnudeudunaluladfildgeuuay
drufifinsdnusednisldrusueg1aunswatesialan
Lﬁ'aqmﬂﬁmmmmﬂLLazﬁmﬂumsWumﬁaU"Lanqmﬂ
(2]
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wasumeUanasUnd nsnwadeulagnisanseiin
Jusu winsviuedounuuoniaasdiidunus (3]

NS UG oUKUUBNS AALUTELATIAT199a0A
lamellar ddnwazidugngu oenled soaunnszning
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ANNINYDIRIATOULITUNANTENUGAINAIMNTITNDS
LW UAINAUBINTA SEerWUaLUSE dns1n1sdeuain
Anustazauniinvaseynia SunuimdrAnlunis
ahindeunasszoriudulladondniidnaronmnn
YRIRLARDU [4]

Adaufildanainny 13% lasdlonazvusenis

dnnseuazdastunisiineen@induiigungiadlad (5]
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2. 35115338 (Methodology)
Fuaudmiumsnuedeuldindn sa5c sunadu
HIUANENA1 50 mm 813 30 mm 91U 15 Fu s
W3uAaldnnsBan3audinnuarenn ity NSy

WapUlNNS1TMeS FaR5197 1
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2.1 MINULARDUAIUNTBISARLUSE (Wire Arc Spray)

AN 2 LATEeARBULUUDNTARLUSE U TAFA 400

a a &
A15197 1 M5 Amesitelunisneass

aeudt WAmes A VVeld
UINIFIUY
1 Current 100 waud
2 Volt 35 16
3 Spray Distance | 10,14,18 ‘5?
4 Air pressure 5 1%

2.2 M3n5aeulasEsegania (Micro Structure)

Tuns@nuTiessilasiadiswesd unudiendos
qavssavivianas degniiuiadoudeain 13%Chrome
wazilUAnwlassadieganiadae SEM wag EDS 911
\A384 Hitachi Tabletop SEM 35U TM3030plus
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2.3 nsnvnaauaudugngu (Porosity Test)
msnsavaeuasLdugngwrilaensanenniiuiy
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ndwiufingulag dnsld Computer wag Wsunsy
image analysis IUﬂ’]iﬂﬂﬂ'%Qgﬂ‘ﬁuﬁéWEu%@dLLG]IEW
Fuay
2.4 MINAd@BUNISENUT (Pin On Dish)
msneaeunsanusenulaaluanzlasuasau
(dry sliding condition) nszvilngldia3eamaaaunuy
Pin on dish 33n15MAaaUd198911A5g I8 ASTM G99
DIAMETER BALL 6mm $#dl 3, 6, L8z 9 mm vagdou
aeldusana 2 9adu 5 92y uay 8 9w 1Ju
J2HEN19 848 m AIEITOU 300 rpm gaunnfivies 25

BNGE
3. Nan15798 (Results)

AN5197 2 dIUNENYDIAIANY 13%Chrome

O Fe Cr Si Mn C

3.68% | 82.45% | 12.61% | 0.29% | 0.73% | 0.24%

drunaunisaivesainnulsenaulaiesig
ANSUBY 0.24% 80NTLAU 3.68% TaMADU 0.29%
Tasuiloy 12.61% wian1ia 0.73%  wian 82.45%

3.1 lasaseqaniAuagaUNaNN 1ALl

Substrate

Coating and substrate

Between interface

27 3 SEeEn1sWul10 T2 310 SEM
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B Unmelted Paticle L
i 4 . ,. -

n"‘; 9”

=5

Coating and substrate

Between interface

TM4000 15kV 11.0mm x100 BSE M

AWH 5 Sregn1swu 18 17 910 SEM

500pum

Al 3,4,5 1Wndesganssad Sem 1y
1A39a3193801A Wasgoeiy 10 99, 14 11 way 18 19
nuilassaiieganialsenaumelHukuutauiuiu
Jutu q Fadunavedasdonesnles (Cro) uavia

ypawianaanlad (FeO) Mluiwmnenei

EDS Layered Image 1

A 6 SreEn1sWY 10 U7 910 EDS
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101N 6 HaadeuasUseznouludegngu
panbyd SRELAN LAXEUNIAT LUVABNTINAY N3
AATEsITUTIIaE wWsznauludesig Tasilley

10.72% 29n3LAU 3.86% Way Wian 76.48 %

M Spectrum 1

Al 7 ssogniswu 14 92 910 EDS
MR 7 AedeudsavUszneuludiegngy
oanled seuuAn LazeunIad livaeusINiY N9
AnsevisdsUiinadssenoulusaesy lasdey

9.7% 99NTLAU 7.6% FANDU 0.1% Way \Aan 82.5%

WA 8 Sragn1sWuY 18 U3 910 EDS

31N MN8 Anadoudsazdsenauludlsgniu
panbyd SREULAN LADUNIAT LUVAONTINAY N3
AT1sisBaUTunadsseneuluiiesig lasidey

11.1% 98nTHaU 8.3% Tanau 0.1% waz Wdn 80.4%

3.3 AMUAIUNIUNITANNTD

nymuaniFmsdnuie

0.004
0.0035
0.003
0.0025

0.002

oAy me/m

0.0015
0.001

0.0005

10ih 14in 1gih ey

AT 9 ANNISANNTDVBIRAFBUY
NAINTA9 NISNAABUNISANNTD V19 3 SE8y 115
LARIKA Srey 1017 49ms1n1sanuseseds 0.00245

me/m Sgeg 1417 d6n1n198nuselad e 0.00387

v
a a

mg/m S8y 18 U7 A9n91n158nusaLady 0.00392

mg/m

4. n158AUs1e (Discussion)

e dunaunnaniivesainnulsznauluiiese
ANSUBU 0.24% 80NTLIU 3.68% TAADUY
0.29% lasiden 12.61% uwuanida 0.73%
WIAN 82.45% duUNaNNIATveIdLAdoU
Usznausesinlasidley (Cr) windu 10.5%
20n913U (O) MU 6.6 % wazindn (Fe)

WInAU 79.8%

o lasaadieqaniana 3szeeviuldunnenadu
Uszneumeuwiuwuudeuriuiududu q Fadu
waveswanesnled (FeO) uag lasiflou
oonled (Cro) synaitlivasu (Splat) uKviu
uduiliAndeainefisngu uaz sosuAn 3

A0NAABINUIIWIFBVDY Davis, J [7]
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o USumgnyuvesszegyiuta 3 fanadogngu
Wity 7.5% Faflalslunnsneiu Janisnaaeu
Fanan wudtasszegnswudl 10 42 eglu
seovdu oymavasufoualn srernswy 14
i egluszefimngauilieynialivasy
wazaun1Awd (Splat) A svivauiuvilian
YOIINNITOINTUIIUIULIN UazTeey 18 i
oglusvoritlnasymadilinaoufivuiadniii
THiAngeadnandegniutos daunis
L‘U?{EJuLLtJawwzmiWuﬁiﬂasTTu%ﬁﬂ%mmg
wiui anas §eaenadeetuiuidoves

R.Lakhdari [8]

o SnsimsAnvsevesiadeuiisterniswuma 3
szay lalwansnety fanedswiafu 0.00341
mg/m n1sAnvsevesiiaaiey 13%Cr Juog
fulpssasnegania anuuds Snvazusadon
VU LATANITLINGEY Fedenndeiunuive

2949 Y.Mebdoua [9]

5. @3Una (Conclusion)
aguladnsseenume 3 svey duan1sdnvseriade

Talwmneinaiuy
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