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ABSTRACT

Natural rubber is not only a key driver of Thailand’s economic development but also plays a significant
role in its social and rural economies, as it generates employment and strengthens community resilience.
Concurrently, Thailand is facing a critical environmental challenge from plastic waste, exceeding 2 million
tons annually. In response, this study proposes the development of anti-slip rubber flooring tiles incorporating
recycled plastic waste, aiming to reduce plastic waste through material reuse while enhancing product
value.The research focuses on the physical properties of rubber tiles blended with recycled polyethylene
terephthalate (PET), evaluated in accordance with ASTM standards. Key performance indicators include tensile
strength, tear strength, hardness, and slip resistance. PET particles were prepared in three sizes: 4.72 mm
(sieve No. 4), 3.01 mm (sieve No. 6), and 1.63 mm (sieve No. 10), to determine the optimal size for anti-slip
flooring applications.The results indicate that rubber tiles containing PET particles of 3.01 mm exhibited the
highest mechanical performance among all samples. Specifically, the tensile strength reached 13.72 MPa,
while the elongation at break exceeded ASTM standards (150-300%) for all samples, with a maximum value
of 713.91%. Similarly, the highest tear strength was recorded at 27.20 MPa for the same particle size. In terms
of hardness, ASTM specifies an optimal range of 65 + 5 Shore A. However, all tested samples fell outside this
range, indicating the need for further material formulation improvements.Regarding slip resistance, ASTM
standards require a minimum value of 36 PTV under wet conditions. The findings reveal that water significantly
reduces slip resistance performance. While all samples demonstrated high slip resistance under dry
conditions, their performance decreased substantially when tested on wet surfaces.n conclusion, the
incorporation of recycled PET, particularly at a particle size of 3.01 mm, shows strong potential for enhancing
the mechanical properties of rubber flooring tiles. However, further optimization is required to meet hardness
standards and improve slip resistance under wet conditions, ensuring suitability for practical applications.
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Tensile strength (MPa)

PET 4.72 mm. PET 3.01 mm. PET 1.63 mm.
YUINVDY PET

A 6 WANITNAFDUNITNUABLTIAY (Tensile strength )
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g .
% 600 A
]
5 I
% 400 A
c |
S | EEEm
S 200 4 AT
e
o
w

0
PET 4.72 mm. PET 3.01 mm. PET 1.63 mm.

YUV PET
AW 7 ANNTEAGIEaER a 9a97A (Elongation at break)

NIMAFBUANMENUANIITNUABLIIRNYA
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nmnegeuauanANusewsinunlagldlulindn tear ISO34-1/ASTM D624, Angle tear without nick lngvinin1s
MANNTNUABUSIENYIA (Tear strength) A81A3 04 Tensile §%a INSTRON 31 5965 sagdnsnialunisdia 500
mm/min Load cell 1 kN Tnsnaneaoutuagldtunuswau 5 funusegns udinhemilldumenadonnisng
VRNGHE)

w8 Tuilndm tear 15034-1/ASTM D624, Angle tear without nick
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Tear strength (MPa)
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o
1

PET 4.72 mm. PET 3.01 mm. PET 1.63 mm.
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: RO I
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AN 1
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fufuienouantudwhnsnedeuiiufiaden

2 12 Junuikgliunisnegaunisauloa

AN 13 mmaaumié“uiﬂaﬁwm%iaa British Pendulum Number (BPN)

nansvageunuITluvasiiuiuiinssdoendinaumaiafiniin awn 4.72 Tadwnes uay 1.63 Taduns
= wa o a v A A a PN & - a &
fauantilunstesdunisiuloaldduindes da1 PTV 1Au 36 vugiinszilesensiinaunatafdniiv auln 3.01
fiadns Felunsdesiunistuloaliunans wazlevihnismageulaemsvilinuiindenty auaudilunistesiu
nsdulaavesanageuisnuniiatanas lnenseiiesesinaunarafinineuin 1.63 fadwnsuudndanauds
lunislesiunisiuloaanasedraunnlaeian PTV wadgegil 20.8 FellAraninAmnsgiudlaiisuiua1annsgiuae
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1NNINVTBWINTU 36 PTV Nseilasgafinaunana@nin vum 4.72 fadwuss dainstesiunisauloatunans fe
25.6 PTV wauziinseiloaesinaunaad@iniin vuin 3.01 Jadwns darlunisdeatunisiulaasdeiian 19.8 PTV &4
NANSNAFDULAAIIUANTIN 2

A1574 2 audRnsauloa

ﬁmmaau ﬁuﬁ’; ﬂ%ﬂ‘ﬁl 1 ﬂ%’jﬂﬁl 2 ﬂ%ﬂ‘ﬁ 3 ﬂ%ﬂ‘ﬁl 4 ﬂ%ﬂ‘ﬁl 5 ﬂ'%aﬁlﬂ
(PTV) (PTV) (PTV) (PTV) (PTV) (PTV)
PET 9u1a WIAS 91 121 130 134 133 121
4.72 dadwms  WWen 33 20 16 25 34 25.6
PET 9u1a WIAS 49 20 29 31 26 31
3.01 afms  WJen 17 25 19 20 18 19.8
PET 9u1a WIAS 120 124 117 109 111 116.2
1.63 dadwuns  Jun 32 16 13 22 21 20.8
G

9

nsfnmanautinenmresnszdeswaussnanainifvinefinrsunanauausinsmeniwludiueg 1
inuauifnmudenseis ussdnuin anuudwestunuuazansinsauloa lnemsuiudsuruinvesmanadin
WIN(PET) 3 vuna kA aune 4.72 Tadiuns (umzunssues 4), 1uin 3.01 Tadluns (uazunseues 6) uazuuin
1.63 fiadiums Ghuszunsaves 10) emawaiimnsauiian dannaanisinwinudt nssdessnsiinaumanadin
Wiv awn 3.01 Jadiuns daaaudfnisnusoused qaﬁqmiuﬁi’wmu%umuﬁﬁmmmaaﬂmaﬁﬁmﬁmumLmﬁa
(Tensile strength) 13.72 MPa uazAfanandsgenindinuannsgiu ASTM fitmualilitesndn 8 MPa Arn1sBadh
gedn a 9mU1A (Elongation at break) nﬂ‘ﬁyumumaauﬁﬂ'wqaﬂ:hmmg'm ASTM @ srinwunl 150 - 300%
Taenszfossiinaunanafiniin aun 3.01 fediuns aunsodadildgeanil 713.91 % Ardunisnusieussdnan
gean (Tear strength) nﬂ%yumumaaus)”amﬁﬂ"]qqm'jwmmgm ASTM artmunly 10+2 MPa Tnensuidosensdine
wanaRnuiv wun 3.01 Sadues Serdunmsmusdeussdnuingagn (Tear strength) 27.20 MPa Barnviavmniing1oan
frefufte Anisnuseusaia An1sBaagean a 9aIaLasANIUReusEnIe wandiifiuiinssdeseeiinas
wanaRnuin aum 3.01 faduns awnsosesfuanudememniuiitrluyinmeedaldd dmsuaruudeduiily
\lsuonAmL- Lﬁmwﬁwmqmﬂﬁmﬁﬂﬂ < 60 Shore A nauilasillenavsdnvsaiimazvhanuazonldenvie
ynufaduly > 80 Shore A nssidaees gnIzanazgyideUseansainlun1sdainig (Grip) AuuInTgIu ASTM
faualdfl 6545 Shore A @dluidadinannsadomiunuiithumageudndiasnitdunnsgu feududosd
miﬂiuﬂiﬂwﬁaamamﬂ@EJmiﬂi‘uﬂa;ﬂmamiwﬂm&Jmsﬂiuqmamﬂﬂumqﬂmmsmamumu lun1snaaeu
nsduloatunnsgiu ASTM fwualdd 36 PTV Saduiidtmunnismeaeusmeiiuden Tasnanismaaeutuay
Aanuanuiniddiues1annlunisanauannsalunistestunisd uloalasnanisnaaouid o uwi sy
Arauausalunistestunisduloavesiununaasuiidhgaudifleviinmadeusas NuTssidand nanasegis
Tydnfiny dronfonimsuudurauveBuriesfunsesnuuuionsseuieiinsatuduldinndy Tasua
msnageuimuafisuiuamnsgulfiandlilumsned 3
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A3 3 AaANURNINUABLSIRY W3eNR LavAULTIYDITUII

Tensile 50% Tear Hardness Slip Slip
Elongation at
Dl strength Modulus strength (Shore A)  Resistance  Resistance
break (%)
(MPa) (MPa) (MPa) (PTV)DRY  (PTV) Wet
PET U@ 4.43+1.26  456.54+66.03 0.60+0.01 31.11+3.22 42+2 121 25.6
4.72 Ja8KINg
PET 2u1n 13.72+0.81  713.91+11.03 0.64+0.02 27.20+0.94 42+1 31 19.8
3.01 Jadkng
PET 2un 12.13+1.19  672.06+19.02 0.62+0.02 25.26+1.06 41+1 116.2 20.8
1.63 dadiuns
ﬁﬂm’\&ﬂig?u >8 150 - 300 1.5-3.0 10+2 65+5 - 36
ASTM
14 a
L@N&1991984
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