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Abstract

This study focused on the evolution of rubber utilization in an experimental
research process. The steps were divided into sections based on the objectives: 1) to improve
and develop raw materials derived from para rubber that are suitable to produce rubber
products- to enhance the properties of fresh rubber latex to make it suitable for latex
processing, and increase strength by incorporating natural fibers; 2) to investigate the
properties of rubber materials for product design by testing the amount of dry rubber
content and hardness to determine the suitable formulation for future applications; and
3) to apply the design of products to the creative industries. Analysis of statistical values
via the hierarchical decision-making process of the Analytic Hierarchy Process (AHP) was
used in the selection of safety products.

The results showed that the creaming method was successful in improving the
properties of rubber latex. The dry rubber content of the concentrated latex obtained
from the POCMC formulation was 61.7%, and the hardness properties were increased by
blending with natural fibers. The suitable fibers from the selection were cotton, kapok,
and banana fibers, and the hardness value determined the appropriate formula for use
from the CKB4, with the highest hardness at 73.93+3.80. For the design of safety
products, statistical analysis results via a hierarchical decision-making process for safety
products indicated that the environmental safety product had the highest suitability
value (0.465). Four prototypes were replicated with a 3D printer using a creation inspired
by the shape of a rubber fruit and a fiber composite surface, along with instructions for
reducing and preventing coastal erosion.

Keywords: Rubber, Natural fibers, Safety products, Analytic Hierarchy Process (AHP)
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loun 1) and@vesdan 2) nsvuumsudn 3) Usglevdldase auddiv dmiunisesnuuy
NanAaTEIuAIUaDa T aLduThuUSeuTisuseUssiulaeinnsTrimdn 5 @
PNRAVDINTNT 4 eTildLanasanisnsd 5

A5197 4 N15IATIENUINUNVDIUFLNANTUNTAALADNHNANA UNATINENNITIHALLEULE

. guUR aseuu | Usylewd A4 A1 NATAU ﬂ"]LQ?iIEJ

o Y293En | NISKER a0 #2897 AINU wwaueu | wwin
auURAvesian 0.480 0.672 0.462 0.250 0.296 2.160 0.432
NIZUIUNTTNER 0.120 0.168 0.308 0.313 0.296 1.205 0.241
Uselowildaoy 0.160 0.084 0.154 0.250 0.296 0.944 0.189
ANEAIBIY 0.120 0.034 0.038 0.063 0.037 0.292 0.058
AIUAINU 0.120 0.042 0.038 0.125 0.074 0.400 0.080
HATILRUIRG 1.000 1.000 1.000 1.000 1.000 5.000 1.000
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A5199 5 NN5IATIZINITINAINUNINADN UNITARLADNNARN U9

o GEQIL nszuau | Uszlewd | Adw AU ﬂ;’nﬂfﬂiﬂ

voulan | nswan | Idaew | edeew | awu | Wwdin
pulaensiusedindon 0.180 0.107 0.117 0.014 0.048 0.465
ANUUABANUHDNITATNNT 0.198 0.093 0.042 0.032 0.010 0.376
ANUUARANUADINNNY 0.055 0.041 0.029 0.012 0.022 0.159

NasIuALRagUvEn  1.000

(%

NANISNAFDUAIANANIUNTEUIUNNTAAEUTD A8ATEUIUNITIATIZAANUSIAUTU
MnAdild wudn Sudu 1 fe wdnfariaulasndesoiauindey Sanadstmtninniig
(0.465) DUAU 2 AB WARNUIAIUUADANEADN15TI1T (0.376) WATOUAU 3 AD NN
anulasnfenasianie (0.159) nnszuiunisiadulaiilddfinnumunzanlunisiily
Wawndundnfasirmiudasnsoredsnndo

2) HANTITNITOBNUUUAUKUUEAAINNTINASINETIA A1uAINYasAiufeanIs

inlUlguselev

FivelsvhmsAnuiseuasafosedunnden Tnesadiundagmasdamy
smsJijwLasuaaUszL%ﬂlmadamaﬂizmm@mu denu wagdnTin Tun1svifanssuveuyyd
Tnsuumslumseenuuunandusigaduluiisrasndauadu annansznuiiinain
dunzia Ingvhnisesnuuulaeisdanasivg 5 1 Foemwdidu liun audfivesian
nsvUIuMsWan Usslovlldans AnuAmy wasmEsny SnveauTRvesnanndildain
msfnwiludusiu esensnsudledieuturuneuninaunsatieduusansawn anmdsnuaa
LAENTLANYWAIIU (Energy dissipation) fAnarnaauYn (Suwannarat et al, 2020)
antadeideddunisiinenulivasadomy msanuazdostumsiamzainadunsia

fdedlddnnsunswestagnenantdluniseonuuluadell $1umu 2 guuy
ienisldeusuilddindnuwuain n1seenkuuliin1suusmsegadundeuaad
MAnaneau fdnuldnuiuuunatedu waznseensuuundutestumeianiofag
2 ULUY TnofluurAnnisuanieonisdneva A8 9N Izve sy duly
Dudruuszneulnenisinluldeuasdusuian snavildlneifuskuadeuuundaiu
yassilanagianialavesaninuindeuuiianisil ndusnisadisiunuy 3 T4
NANITOBNWUULAAIRININT 7 wazn1531a09n1sIAdeUULRiTILURLasf108190159 1884
sl ruanianInd 8
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AN 7 AULUU 3 TR

(n)
MW 8 (n) NsneaesAfausTINaNdEulsuwTanBuuA (U, A) N13Tnaeen s Ul

5. dgUuasn1senusiena

NNuIAnluNITeTmeans Inguganmsesiruiiazuinnssuiteusulgatan
Tvsiiiloifingan Tneuiuligfiaulaanunsatineinsyuiunismeassdilsiunusuld saufunis
ﬁWLLuaﬁmé’mmiaaﬂLLuuLLaJLSi’i’mﬂIuIa@ﬁmmvﬁmma%ﬁaaiiﬁmﬁmﬁmsﬁ thlgmssiasen
wanfausinersnslugdioudy q dvannvansinniu asukanside dil

)ﬂ’]’i‘Ui‘U‘UNLLau‘WG),JL!’]’JGmﬂUﬁ]’]ﬂU']EJNWTi’Wmﬂ’J’mL‘mﬂ gudusunsudsgy

mﬂmﬁﬂm:nmimmmﬂ‘wniwaﬂ runszuanUiuUsansRvesineamsnan de3inns
yhiestunuuaiuils Ssanunsamlddensruiunmshidudou insmsnauazguruaise
wnszuaunsainaluldauld wazannisdadeniduleanuansduly wduleie yu
waznAedlmnumnzanlunsiastarUTu RandRvesen s

2) mavnaevaNTAvesAgAuEeNIS en1seenuuuREnsTe tensuuuuaduds
21Ngns POCMC tensduiildduiiuiunanionnsegiisonas 61.70 uazlunszuiunis
dinanuudeusadae dulefhe Wulsdu uasdulonds wudiawisatusuiduiuny
firmnsgy Tnemswaudulofoifudadelunsifinanuudusdiiuenms deaenndos
AUNANITANYIVDS Ayar et.al, 2021; Roy et.al, 2021; Sivasubramanian et.al, 2020 and
Zhao et.al, 2022. gnsimnzaslumstiludszyndldanuldungns ckea ludadiunisna
10 phr Ingfiansanandimiuudenngail 73.93:3.80 arnuasanananunsntiiluyszend
dn1seanuuuRansduelalunainraie gy
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3) n15UsEynAgnITeRnLUUNEndudignannssuasieassaniunluUaensds
nszUIuNIsThTIsaud ity arunsndundssgndldlunisdadenndn s
fiflanumnzauiuenmi Tnsndnfusiauuaondordedauindou fanadotinin
ol dudrfyuiniign (0.465) Faldeanuuundnfusiiuiuluidwindeunimeia
TngorfuautAnisgadundsiuvessrsmsnileieuiiisufunsldjursuniauuuids
Tngfaneramnmannsoaandanuvesndungiald Wisudisuldananisnszanendsay
(Energy dissipation, AE%) fl9Wan13@N¥1989 Suwannarat et al, 2020 dasuludunou
mseonuuuansaeeniuylfifuaesduie duifldnuldfing 2 sUuuu pnussiuaala
vonondnwalzunsswasHasmns uazduiflinumiiond 2 suuuu Tnsnisuansoonds
fufivesususwminansdnvazveadulonauilaaiu VNeaANUAAULUUANTA
uazuansdnuuznsldaufiatunsauszyndgnngaaivnssulunisuanassdueuian
diegldnusnAmnssulest meils uavdawandon

Mnuanmsideluadaiinudt uaznsliusslomionniieonsnsiiu dosinaifiuad
Trfugnanns Wesaniienmnsantuldanmisafiaziunldselowdlévud nswaun
audfvenisrmduiefugaduduresnmstaumEnsuslluzduuulv uenaining
fnunantAsedulosssuyadunsiiuanuudusdifuenamis dwadenisannisld
JanduasrgvineliAauanulviudwndon lnsaunsaussgndldidutanlunisuds
flanunsaufuAsusuiuundn fasinunnudiosnsidegnamainvats mnsinisluwun
Tudwndvdazdumaifindomansaienelaliungiaulasoly
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