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Abstract

Composite sheets for indoor decoration from recycled thermoplastic waste reinforced by textile wastes
of loincloth are made using 4 kinds of packaging plastic, including HDPE, LDPE, PP, and PLA, which are
compressed by compression molding, which loincloth is reinforced. In the experiment, loincloth layers were
used with 3, 5, 7, and 9 layers. Thermoplastic layers and loincloth layers were stacked together, and they are
compressed with a ratio of thermoplastic layers and loincloth layers at 50:50, 40:60, and 30:70 wt%. The
compression conditions were set up at a pressure of 10.34 Bar, a forming temperature of 200 °C, and a forming
time of 10 minutes. A composite sheet size was 300 x 300 mm. After that, a composite sheet was prepared to
investigate with a tensile test and microstructure. The results showed that tensile strength increased with the
increase of the loincloth layer. Meanwhile, tensile strength decreased with the increase of thermoplastic layers.
The highest mechanical properties were using the loincloth of 9 layers and a ratio of thermoplastic layers and
loincloth layers at 50:50. All 4 kinds of thermoplastics, PP had the highest mechanical properties with a tensile
strength of 62.96 MPa and a tensile modulus of 1367.4 MPa. In addition, the microstructures were confirmed to
be the reason for the decrease and increase of mechanical properties. However, although PP has good
mechanical properties, it does not align with the concept of environmental sustainability. Therefore, PLA is
considered for its environmentally friendly degradability. In addition, PLA has a tensile strength value that is
only 13% lower than that of PP, but its tensile modulus is 11.5% higher. This makes PLA a suitable material for

producing composite panels for interior decoration, better aligning with future sustainability requirements.

Keywords: Composite sheet, Loincloth, Thermoplastic waste
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3.2 HamsnsdeulATIaTesERuanIA

lunrsnnasudenianmeulndniiasuusameinuinndonndiudmenatasin 50:50 NHTIWIUTUVEIRNT

a

duaneeiu wnsideulaswaineszaulania lesndnadwillviauds Tensile strength gaian

JUN 8 wanannlassadeseAuganaveuiuneulndanatain HDPE Nllgnsnaruseninainunsinseusuiidy

50:50, 40:60 @z 30:70 Aziiulaingedviadng Aedwiduduleaindivnngd diuiiufidyfefiufivesdu HOPE

'
a

ngUasiildtaidliodiudnndiuves HOPE ssozvieseninsturendulodintuisiusdulidlufiniiunisenineduy

vouduly usauifinisnalimsidswdniesiiosnnvsuadulovinfiuuazgnimuaanumunivingy 8adunns
fudunisanaesauifninaisadntes 9namlassasisszauganiaiinudenndssiuauise W. J. B. Grouve

and R. Akkerman [24] F98uduINuNdv1ItLANUNYewITU

1 mm
e —

3L/HDPE-50:50 3L/HDPE-40:60 3L/HDPE-30:70

5U# 8 laseaseseauganiavesusiupeslndananadin HDPE nildndiseninadvniiseusuiiauiunnsineiy

JUN 9 wansnmlassainaseiuganinvresunuaaulndanatadin HDPE Addwutuvesineii 3, 5, 7

g &

waz 9 Ju aziulailassadavesianpeulndaddviuvesduinandiiindunusuawresihvadiiiivue d39du
naguduisn1siinduluml Tensile modulus kag Tensile strength WDTMUIUTUYOIRNUVNITUANTU WONANTTUVDS

AvadhdainnuSsunsanniudeddwiuduiiiuintuieningndiduninumuil 3 mm.

I mm

1 mm
)

3L/HDPE-50:50 5L/HDPE-40:60 7L/HDPE-50:50 9L/HDPE-40:60
3UM 9 lassasnesgauganinvesusiupeslndananadin HDPE nilduiutuvesdiundiiuansdieiu
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U7 10 uansnmlassasieseauganinveuiunadlndanaiadin LDPE Nildnsnduseninesivnidisie
wHUTdY 50:50, 40:60 waw 30:70 MnjUazulddndnilioiudnsdiuves LDPE szozvssenitstuveaduleiniy
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JUN 11 wanannlassadiassivganinvedusuneulndanaiain LDPE MlT1uiutuvesinu1sii 3, 5, 7 uay

9 4 zwulailassaiiwesianaoulndnisiuiuresiudnanadiindunuduuvesdiandifidmue d3aduna

v v v
o N o

guduiansiudulumi Tensile modulus Wag Tensile strength 99 1UIUTUVDIRIUYNILUALTU UBNANTTUTBS
A1vnhdadianuissunsnTudeduiuduniiuinty Slldnvuzadneiuianaoulnds HOPE wrasiiturodsgu

Plidussieushonainnnanumiinvesian

I'mm

Fmm

3L/LDPE-50:50 5L/LDPE-50:50 7L/LDPE-50:50 9L/LDPE-50:50

' v
s o [

JUT 11 lassadeszAuganinvasununatlndnwaiasin LOPE Nddnwiuduvesrinunshiwansaiu

Journal of Manufacturing and Management Technology (JMMT) Vol 3, No. 2, 2024 (July — December)



MAINALULAENSHANWAZNNTINATS

' MY S e .
MM \ U9 3 auuyl 2 nangIAu - 5141IAN 2567

UM 12 wansnnlaseasieseaulaniavesiiunstlndanaiadin PP Nflgnidiusenitednvnidise

WHUTEY 50:50, 40:60 way 30:70 9njUasiiulddnindomudnsndiuves PP szasvinseninduveduloduiu
satusdulddilumuiunszninsduveaduly uianinanalinmsvasudnieaiesnnuinandulominfuuazgn

MMuAANUMNTIWLAY Falldnyasifediuianaeulndn HOPE way LDPE

I mm
(R —
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1 mm

UM 13 uananmlassasiaseiuganiaveuiuaaulndanaiain PP N31uutuvesrvedi 3, 5, 7 uay 9

v

Hu azulginlassadesianpeulndaiidnuiuvestuinvndiiniunusnureadivndiiiniivun 3ulunadudu

fansia@uluan Tensile modulus tag Tensile strength 3 UIUTUTOIRIUVBNALTY UONINTTUVOIRIVIN

gaflanuFeunsanntudleliiuiuduiiiuiniu Faldnvaeadeiuianaeulndn HOPE uay LDPE

E— I mm 1 mm
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JUN 13 mnduguinenvesuneslndananadin PP Niik1v1idh 9 9u T8nsdrusenirehunidseunuilay 50:50

JUN 14 uanannlassaiieseiuganiavedusunsslndananadin PLA Tfldnaiseninadvniddeunuilay
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wNNvAN Jalanwasiheaniuianaeulnds HOPE, LDPE uag PP

I'mm
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o

UM 14 lassaieszAulaninvesununaulndnnaiasin PLA Tlldnaiuseninadnuniindeusuiiduiiunnsneiu

I mm
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Aoy

JUN 15 amduguine1vesunuaaulndanatadin PLA 313 9 9u ddnsdiuseninedhvidhseuiuilay 50:50

UM 15 wananmlassasneseauganiaveusunauindanatain PLA Nld1uiutuvesnndil 3, 5, 7 uae

o
o

9 du andiuldilasaisesTannouindnisiuiuvesduinuniiiutunusuuesinanifisivun d3aduna
fudutamsiiudulue Tensile modulus uag Tensile strength 1iasuauduvesivt ity venaind duves
fhunshSaauiSsunsanntudiofis it uiifiuanniy %ﬂﬁé’ﬂwmsﬂé’wﬁ’ui’a@ﬂaﬂwﬁm HDPE, LDPE way PP
Tnssadreszdugamevasiageenindaii 4 wia ddnvueadietuusliannsoldesursnuunndisvose
aruudausdluuiazsinldidesnnaudinugiuvestaqidefiu HOPE LDPE PP wag PLA wansteify ag1dlsfinau
ansnesuisATuanAesamudustldlaglassaiaiugumaaiuandisiuromanainviia HDPE LDPE PP

ey PLA [25]
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Han1snageUaNUinInaves PP uag PLA gAiFenininnsiaaeun1sitasenaulsusiuniausel (One-
way analysis of variance: ANOVA) \iensavdeuinsuIuTur I sEs Ik se i dwaseauTinianaves
Fanaoulndnaiaviola m5197 1-2 LARIHANITNTIIABY One-way ANOVA ¥81A1 Tensile modulus Lag Tensile
strength vasununeNIndananafin PP fasuusadefiudranadifiuandaeiu lnefnunseduiedda (Significant
level) 7 5 % %3 0.05 Farwium Hypothesis test Hy = Smnuturesiiufundiinanseadeuuseislaunnsnaiu, H,
- Srunuturesilufvnednados 1 FulinanismageuLsafauaniefy 91nHaNTSNABINUINAT P-value 1913
p39@eUAN Tensile modulus waw Tensile strength HenlndiAvstu 0 Mrduisufias Hy ilesannden P-value shn
A1 Significant level ¥118A171 Snuturesiiuinunithediatios 1 fuinansmagouwsRuanseiy MneALn
Srutureswiufinhdmaneauiinisnavesurunoulndanaiadin PP (Tensile modulus way Tensile strength)
agaflfad A nneadi an9199 3-4 LAAINANIIATIAEBU One-way ANOVA 283A1 Tensile modulus wag Tensile
strength vosuHuApNlWEANaIARN PLA Wul1A1 P-value WansasIadeuAn Tensile modulus uaz Tensile strength
danlnalAeeiu 0 ﬁdﬂfuﬁdﬂgjmﬁ Ho tilsanniidn P-value #1n31 e Significant level ManeAaL31 S1uautuvesiu
fumsegnades 1 Jullnanismageunsiraunnanaiy mnennudn sSuuturstiuiranidwaneaudinena

o o

VouHUABNINERNaERAN PLA (Tensile modulus tag Tensile strength) agnsiitipdAgyneada

AN9199 1 WAN1IRI9EU One-way ANOVA 484A1 Tensile modulus UasiiNuasNIndnnaasin PP

Source DF Adj SS Adj MS F-Value P-value
Number of Loincloth layer 3 42261 14087.1 23.97 0.000
Error 16 9402 587.7
Total 19 51664

A519% 2 NAN1TRTIAEDU One-way ANOVA U83A1 Tensile strength vasunuaasllndawaiain PP

Source DF Adj SS Adj MS F-Value P-value
Number of Loincloth layer 3 887.19 295.731 145.36 0.000
Error 16 32.55 2.035
Total 19 919.75

A19799 3 HAN1SMTIVEBU One-way ANOVA U84A1 Tensile modulus Uasiuuasulndnnaladn PLA

Source DF Adj SS Adj MS F-Value P-value
Number of Loincloth layer 2 64283 32141.4 32.25 0.000
Error 12 11959 996.6
Total 14 76242
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A39% 4 NANITITIVEDY One-way ANOVA ¥84A1 Tensile strength VodNUADUINANNAERN PLA

Source DF Adj SS Adj MS F-Value P-value
Number of Loincloth layer 2 59.22 29.611 16.88 0.000
Error 12 21.05 1.754
Total 14 80.27

4. gyUnan1TNAaDg
lunsveaemeaedawnuneulndnainnatain 4 vlalaeddnvadiluianaiuuss nuilasadswesian
roslndniildvinniseaniuuannindniuguldynlasaing uiuaeulndndldgminlunaaevansiussiuasnsiadey
Tassa$a nuantsnnaesagUlddsiunturesinndidiutudmaliadiusfafisduny Usinameamesly
wanaRnfisTudsnaliauiiusiianas esniiviinavenstuniomesimanafniudy uenaninansrsaaoy
TassasreTandunstudufsiuiidoviefuiisduiiiviusdamaliauifussianas ludrwvoaneslumanadng
Aaw 5

wansnafiunudn PP Haudfusesieigenge Wesnaudinugiuvesdiiuies duiulassaiedannidinvng 9 9u wagd

q

o |

Snsrdruimihuaneslumaaiin 50:50 wto fauiAnienadiian usidestaeTagidedu P dilinevaussdenny
98U PLA Sagnianfinsaniiesssant@nisdesaaelifinevaussiennudsdulusdunndey uazilen Tensile
strength #N371 PP fieauA 13 % usdlen Tensile modulus ﬁzjm’j’] 11.5 % et PLA Fagniianiarsanlunisviueu
poslndndmivaunnusisneluemsiionsvaussnnudsdulusuian Tumendudu PP gnihanfisrsanlunisviusiu

wupRUNARdMTUNUANLAINIETLDIAN SO B UAUBININATUTIANAUYIUAN

4. ARnssuUsEAA
YOUBUAMAIAIYIIAINTTUDAANNTT U Inedemnaluladsvaenadyys waslid ntig fdulganuasnin
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