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Wear Behavior of between Block on Ring by ASTM G77 Standard

A Aanaee’ Usyan aidnena’ najny wasdsn’ gossn Aanye” Leda udlane? uay U1ds Fond!
v ivimnssugeavmskasladaind drdndundmnssueansuasuinnsy
unnMneasaluladssusnans usen
UNNTE A5 ¥ays 20110
Zé’dﬁ'ﬂawﬁmﬂﬁuqma’mwﬁ AMEIFINTTUAERNT :uviﬁ'mmavaLWﬂIuIaﬁﬁwmmaﬂ?ﬁmW
YauMLae @M NN 10120
Supat Silaloy' Parinya Srisattayakul” Panudet Saengseedam’ Sutham Siwawut? Oris Maneesai”and Panithee Rungsri’
1Department of Industrial Engineering and Logistics, School of Engineering and Inovation,
Rajamangala University of Technology Tawan-ok,
Bang Phra, Sriracha, Chonburi, 20110
2Depar’tment of Industrial Engineering, Faculty of Engineering,
Rajamangala University of Technology Krungthep,
Thungmahamek, Sathormn, Bangkok, 10120
Corresponding author Email: supat_si@rmutto.ac.th’
(Received: August 11, 2023; Revise: December 6, 2023; Accepted: December 7, 2023)
UNANED

v
aw o

ATedunsd@nwingfnssunisdnuseseninamindulaud onuuLnIuRINNInTgIN ASTM G77 Tuns
yAEOUNISANTTE MTUAATILEITEUTINMINAZEY 530 rpm. anfilivadou 20 it wasthwiinildvaasy 600 n3u
Tnsinanouauedunsnuifudminvestunumeaeuiigydel Fununeasudutaguanniliaiy 316 auia 16
x 40 x 4 wy. uazwmutadurudutanudnndrafuounaa sa5¢ indouans 2 wia Taun Tnmdoululasuas
Tnndeunifueululng vuin 0D26 x ID16 x 20 wx. HanIANYINUINTUUNAREU adAfULILTIAG BUAs
Tnndeslulasiinns@nvsesnniian Qiﬁf\ﬂﬂﬂlWﬂf’mﬁﬂﬁﬁﬁgﬁﬂ‘ﬂm%ﬁ%ﬂm’mLLazLLﬂﬁ’Ju%’G]Wi']ﬁ’U 0.03655, 0.10598 N3y
PRy dauFuanumageuiidaiuumumdnndin1fusuinga sasC dnsinusetiossosawn gldainaimind
qwﬁmaaﬁgﬁmmuasLLmuﬂivahﬁ’U 0.0070, 0.02208 ASY MIUARU LardununaasuiidafuwutaiAdauas
Tnndsuansveululnsinisinusedesiian iesannudenisdnuseuvudndgldnnaiminfigydevedunuuay
uwnudnwiniu 0.01804, 0.0016 niu mus iy uandiifuiinmmeaeudansiadeulnmiiuansueululasasnusiens

dnnseunniign

o °o o a = I3 v Y a 3 v s 3
AdnARY: WeRnIsUN1IENUIe Wannanlially wdnndnasusu SA5C UABAULUMI

Journal of Manufacturing and Management Technology (JMMT) Vol 2, No. 2, 2023 (July — December)



_— N3asneluladnsuankanIsIANIg
\.\. o o o o
NERR L U9 2 auudl 2 nsngimu - 5UIAN 2566
Abstract

This research study investigated the behavior of wear during block-on-ring sliding contact according to
ASTM G77 standard test. The testing was performed at a rotational speed of 530 rpm, for a duration of 20
minutes, and with a testing load of 600 grams. The response variable studied was the weight loss of the test
specimen. The test specimen was a non-corrosive stainless steel 316 of size 16 x 40 x 4 mm, and the ring was
made of S45C grad Medium-carbon steel coated with two types of materials: Titanium Nitride (TiN) and Titanium
Carbonitride (TiCN). The size of the ring was OD26 x ID16 x 20 mm. The study found that the test specimen had
the highest wear when sliding against the ring coated with Titanium Nitride, as evidenced by the weight loss
values of both the test specimen and the ring (0.03655 and 0.10598 grams, respectively). On the other hand,
the test specimen that slid against the ring made of carbon steel S45C had a lower wear rate, as shown by the
weight loss values (0.0070 and 0.02208 grams, respectively). Lastly, the test specimen that slid against the ring
coated with Titanium Carbonitride had the least wear due to its resistance to wear, as seen from the weight
loss values (0.01804 and 0.0016 grams, respectively). This test demonstrated that Titanium Carbonitride coating

had the highest wear resistance.
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AumuUNNsaNuIaRUUYRg (Abrasive Wear) sUluunilimuunnsgiu ASTM G77 gnihantsluniugnainnssusieg [1-
2] uen Nt FalinsuszendldvdnnmegeundnnsenIuanIgIu ASTM G77 Wiefinwingnssuainuaansaly
nsiunuMsanuIevesTanlviiiunsinieumemalulaginde vl ddimnssuuLuuieg (3] MNUARARIN&aT)
Tutdedu a3deiidunsfinvingAnssunisdnnseseninamhdudauionuuumununinsgiu ASTM G77 Asgui 1
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2. WnsuassudeudFide

fuunsaiaaiemadey [4] Msdnuseniuinggiu ASTM G77 fauandluzuil 2 Taeifunismaaeuiiie
Anwmginssunisiadsenieinduiatuiununeaey lummeseuasfunsisufieuumudatunuanminnd,
MsUBuNIA S45C dsuansimienlulas (TiN) wazindevanstmmifeunsueululng (TICN) wansfaguil 3 uaztan
wiEnnd 5a5C lalsumsguiiauds naaeusmifuiunumaaey (Specimen) Yagimdnndnliadu (Stainless Steel) insn
316 WU 16 x 40 x 4 mm. Fanpaeu MIFnuseuuuTadauNIATEIU ASTM G77 meldiannznismaaeu Ae fmun

ANALTITOUVDININABU 530 rpm. afildvaedey 20 W#l wagduwindldnageu 600 NsU AUEIAU
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JUN 3 uwnutnFuay

Toyaiienfuintnvestununaaeugadsly (Weight Loss) Mendin1snaaeumuunsgiu ASTM G77
TENINTUNUMENNAL S TR LUTAMANNAT SA5C WaAIFINITIN 1 58NINTUNUNENNA LS ATULALLIUTR
wiannan SasC wdsumelmmdouasuaululag (TICN) wanadannsned 2 wagseninduanumvanndildaiy wazuwmiu

Jondnnan SasC wnaausglmnieululns (TiN) wanasiamisned 3

= H o o =~ < < YWY o 19 I3
M1919N 1 umuﬂmjiyl,awadmamwmaau%umumaﬂﬂmliauu WagLIUYALAN SA5C

® unaudn (Wan S45C) Fuaw (wannd1¥aiu)
wuq']u 0 o/ o 3 0 o/ o o 3
nauYn (g) “a9uA (g) Han9 (g) nauYn (g) “a9uA (g) Han9 (g)

1 48.5264 48.5044 0.0220 14.0441 14.0368 0.0073
2 48.5263 48.5045 0.0218 14.0437 14.0368 0.0069
3 48.5269 48.5043 0.0226 14.0439 14.0370 0.0069
q 48.5261 48.5041 0.0220 14.0440 14.0368 0.0072
5 48.5265 48.5045 0.0220 14.0436 14.0369 0.0067

= H o o = s I3 Y Yy a o I3 & o = s
M99 2 u']ﬁuﬂ‘l’]ijmvLaEJ‘UENNaﬂ'ﬁ‘V]ﬂaE]‘U‘UUQ']uLVIﬂﬂﬂa'ﬂﬁﬁull WAZLLAIUALKAN SA5C Lﬂa@Uﬂ'JEJ‘lWLWLUEJlIﬂqﬁUE]u
Lulws (TICN)

P WRUTALARBU (TICN) Fuay (wdnnd1Zadu)
auuq’]u 0 o o o 1 1 s o o 1
faun (g) %897a (g) Wan19 (g) naudn (g) na9un (g) Has9 (g)

1 51.4330 51.4312 0.0018 13.9437 13.9264 0.0173
2 51.4329 51.4311 0.0018 13.9435 13.9261 0.0174
3 51.4330 51.4313 0.0017 13.9439 13.9266 0.0173
q 51.4332 51.4315 0.0017 13.9483 13.9268 0.0215
5 51.4326 51.4316 0.0010 13.9434 13.9267 0.0167
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A13197 3 uminfigadsvemanisnaaeuiunumannailiaidy waswmudaman s45C wmdeudslnnitlenlulas
(TiN)

P unudaaay (TiN) Fuaw (wdnnarlZaiy)
qjuqqu 0 o/ o 3 0 o/ o 3
nauYn (g) “a9uA (g) Han9 (g) nauYn (g) “a9uA (g) Han9 (g)

1 50.7892 50.6833 0.1059 14.2385 14.2016 0.0369
2 50.7892 50.6834 0.1058 14.2382 14.2017 0.0365
3 50.7891 50.6829 0.1062 14.2382 14.2021 0.0361
4 50.7892 50.6830 0.1062 14.2383 14.2014 0.0369
5 50.7891 50.6833 0.1058 14.2382 14.2019 0.0363
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WHIINNTVAFBUNTANTTENINLINTEIU ASTM G77 Ladedudaihdeyaminedeveswmudaduanunleun
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lHseuiisugainudnnsevesiaquaaruladwsnd 4 wuiwnudaduanuedoulmndeuaisueulules (TICN)
geysdeunintesiian 0.00160 ¢ wIUTATWITY (S45C) 0.02208 ¢ kazwniudadunuadeulnmdeululas (TiN)

goydetmiinuniige 0.10598 ¢ uazthdeyauminedvestununageundaiuwmudausazyiaiuisuiisugainy
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AnnsevolunNuUMAaRURInITIA 5 Wiwidunureasufidaduunudaduau (5450) gadetmintesign(0.00700
¢.) Fununageuntanuwmudadusuefsulnidouasveululas (TICN) 0.01804 g uarTuNUNAERUATANULAIU

Tagunuadoulninienlulas (TiN) gadeumidnuiniian 0.03655 g

M19199 4 Yoyaumitniaduvewutnu

WLt AUy fiauda () wasn (g) Wari9 (g)
S45C 48.52644 48.50436 0.02208
wAgeU (TICN) 51.43294 51.43134 0.00160
\maau (TiN) 50.78160 50.68318 0.10598

M19199 5 Peyaumninafvesiuaunageuy

wuTATuY nauda () A (g) Nasi1g (g)
Sa5C 14.04386 14.03686 0.00700
wAdou (TICN) 13.94369 13.92652 0.01804
deu (TiN) 14.24228 14.20174 0.03655
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4. dyuna

wnutedunudiefinisindevaisazynliiinnisdnusevestunusiieiu Aetununaasudiedniuumui
wdovarsimimionlulasuaiaziinnisdnusesnn Qlﬁmﬂmﬁmﬁfﬂﬁq@L?mmmﬁu’nﬁ“uyumml,axl,l,mu%’mwhﬁ'u 0.03655,
0.10598 g MUANY dndununageuitnfuwmutaminngs S45C ansdnvsesesan Qlé’fmﬂmﬂfmﬁﬂﬁqzytﬁa
PDIITUNULAE LI U ALY 0.0070, 0.02208 g AIUAIAY Lardununagsuiidafuwudaindeuas o
asueululas ssinnsnusetosiflesannuseonsdnvsouwuutng Qlﬁmﬂmﬂ}mﬁﬂﬁg_jfyl,?imm%umw,ammu%’m
Wi 0.01804, 0.0016 ¢ AUAIRU Fam151971 6 LLamlﬁd']msmmaa‘ug‘uLLUUﬁmsmﬁaulwwlLﬁsJaJm%Uaululmasm

Aon1sanNueNINIan

M13199 6 ToyauminafeNgay e Ve TUNUNAZO VLALLM IUTATLIY

umitiniigeyideiade

wiudntusy dhwinfigandeads () 2
YIYUUNAFIU (g)
S45C 0.02208 0.00700
TiCN 0.00160 0.01804
TiN 0.10598 0.03655
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