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Behavior of Sandwich Timber Slabs with a Core Formed by Bio-Plastic Fiber

Using 3D Printing Technology
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PLA+ ifugUlufianisvingu 45 ssafunuiussdosas 17.92 uaz
12.81 auddiu nturhnsAnuaudinisnaves PLA awdssan
1¢un PLA-CF (Carbon fiber) PLA-GF (Glass fiber) Wag PLA+ (Plus)
WU PLA+ HANMAWNUNIULIFazusdasie 1A Tangandn PLA-
CF Souay 35.62 uay 22.83 AUAMU WAXEIndT PLA-GF Jegay
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Abstract

This research investigates the behavior of laminated wood
panels with a core structure fabricated using 3D printing
technology from bio-based plastic filament (Polylactic acid,
PLA). The study of the effects of fiber printing angles and found
that PLA+ printed in the direction parallel to the load (0
degrees) exhibits higher tensile and compressive strength than

PLA+ printed at a 45-degree angle to the load by 17.92% and

12.81%, respectively. The study examines the mechanical
properties of three types of PLA, including PLA-CF (Carbon fiber),
PLA-GF (Glass fiber), and PLA+ (Plus). It was found that PLA+ has
a tensile and compressive strength per unit material cost higher
than PLA-CF by 35.62% and 22.83%, respectively, and higher
than PLA-GF by 43.11% and 43.87%, respectively. PLA+ printed
in the 0-degree direction (parallel to the load) was selected as
the core material for the sandwich structure, which was
fabricated with two core configurations: honeycomb and
honeycomb lattice and sandwiched between bamboo layers on
the top and bottom. The bending strength test results indicated
that the structure with a honeycomb core had a bending
strength-to-weight ratio 1.8 times higher than the structure with
a honeycomb lattice core. The failure occurred in the form of

horizontal shear failure at the core area.

Keywords: 3D printing technology, Bioplastic, Sandwich timber

slab, Honeycomb
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Rumndu 9 leun (Laminated object manufacturing, LOM) 1a &
Michael Feygin Wag (Selective laser sintering, SLS) lma Carl
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winsRuiaudif anunsasuunldvaredssnnlann ezadlalulesd
Famladuals3u (Acrylonitrile butadiene styrene, ABS) wodlefiau
misHn1Lan (Polyethylene terephthalate, PET) luaau (Nylon)
wedn15uUBLUA (Polycarbonate, PC) wodlwsiiau (Polypropylene)
nwadaln3u (Polystyrene, PS) ineslunatafinneodginy
(Thermoplastic polyurethane, TPU) wazwedlfiauoanesed (Poly
vinyl alcohol, PVA) Lagweaaudnfnuada (Polylactic acid, PLA)
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feeudu 4-8 wnzUnania figumgil 120-160 ssrwaidea lng
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Fanuieuuszau (Adhesive) finsAnwandAnisnavesanidon
UszanuvanuatsiafimunzausenisliaunaislifngUssasdd
uAnA9TL 91nAsAnwUITElusRnwuin n1a¥eu (Cyanoacrylate)
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qangfiivhia (esmiwaides) 215
aaumgiifusiusasiisnd (esmiwaldos) 55
puidslumsfiuiludunsn @adumsdeduni) 50-105
puidslumsfinilududu @adwmsdeiuni) 200-300
puvnveadulesenilety @adwns) 0.2
AnuvLUurasnsAndule (%) 100

sUuuumsiaduly TSoadudunse

nIsL/MIuTeuT Nl (%) 15
= X - o =
AISHUNURIAUUY 1aif]
P =
ASHUNURIAIUE 1aif]
Sunutuniilagsouvesing (1) 2

256 x 256 x 256

funnsfins (gnuindfiaduns) (e x 817 x gq)

STR-08-3



NGCE3(

N15UsEYNIVINTIANTTUTESWNIYIR ATIN 30

Suii 28-30 wowAAY 2568 9.UszaUATIUS

¥
¥ o

The 30t National Convention on Civil Engineering

May 28-30, 2025, Prachuap Khiri Khan, THAILAND

1

3.1.1 NISVAFOUAIAIIUNIULSIGIUazLERN 18 lFBnEnaves

P

ogmnmsamiSeaauly

v A

ilosan PLA+ WuTagiisisunuiimnsaniigaislensuiiiouiy
PLA wilndu Fadenlfifusuusmunulunsfnuidninavesesm
nsdnidoadule hnnsiugufogimageumdsdumunseedid
29rN1sIAsRduleLUUANINALT 0 dA1vUIUAUAANIINTIA
3¢ (PO-T) uazsognmagauussdhn (PO-C) Tudiuvesiegmnzaey
Adsununssisifiesanisdniioadulouuuassiianig 45/135
2971 wagyyuiuian1an15iuse 45 09A1 (P45-T) wawdI9E19
NAABULTIEN (P45-C) Ingvuinifinayisnisnadeuasnnneiy
WATFILTBIUAATNITVAGBY TN INAFOUMAIILNIULTIFILS]
Foulvnrsmaaeunielfuinsgiu ASTM D638-22 Standard Test
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A&WIUNIULTIBAN18TANINTFIU ASTM D695-15 Standard Test
Method for Compressive Properties of Rigid Plastics [22]
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AMRIAIUNIULSTIAS (GB-T) 8198401011055 ASTM D198-22
Standard Test Methods of Static Tests of Lumber in Structural
Sizes [24] LAEANINAABUAISIAIUNIULTIDR (GB-C) 81989m3
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