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Application of 3D Printing Technology using Polylactic Acid Filament
for Innovative Below-Knee Prosthetic Leg

UANTENT A1WeIL,
5 BufizAna9d wae nuns yylan
UAINGNSUTIVAYNNART

Napatsakon Sarapat,

Pimsiri Intakamwong and Kotchakon Boonpunya
Thepsatri Rajabhat University, Thailand

Corresponding Author, E-mail: napatsakon.s@lawasri.tru.ac.th

KEEXXXXXXXX

unAng
Tunsietiladnaveuinnssunsesnwuukaziuguvisdldimewmalulagnisiiun 3 16

nATeiidulonsaneduaniin (Polylactic acid; PLA) un@nwasiduiandmsunisiiniuiiey

[V
v a o

T Madgslaldnisimeinuaudfdenamessideudsinludiefuudvesu eyl Tunisada
wuuiassfeneuinmesvesiienlditnausaindnegdavesdiegi 0.2767 x 1010 N/m2 uaz
é”mi’ﬂé’mwamﬁagwaﬂmLﬁaﬂéﬂfzhagjﬁ 6.47 x 10-4 mm/N wan13AnwILUUTIaeImNaAao U
Fesldmniurmsfisnsanandmegdavesduiuldifienuudusaiismedniuniseanusing

nspyiseuieuliien dmsunisasisuuinasnigneuiamesilognusinsesi 100 — 1,200 N wa

=

A15936A51891A858 080T T ludeaud lUnuANULASNEABLUUINEDY WaLNan1SANYINISLELSU

Y
-4

Guaﬂmﬂa%ﬁqmLﬁsﬂﬁmagﬂué’mqﬁﬁﬂLﬁ'agmmmzﬁﬂ dmdutunounmsimeluladnisiiodt 3 47
ldlunsfisivifisunuuuvad 5 du dulinalunsfsidomnegil 36 - 48 s Heltuog
fumuavdeavesnsiuiuarlumamelladnision 3 37 uddeldiuiwmnuddyvesnisth
walladnisfinsis 37 aldurviunmsiisiandedlfiunmssazgisantunsunisyhanieldien

aslanignisnlifewdendiuianginsddvareduneuluruiunisiviiey uideidan

saa v o

Aurunvanuisalaaddamensiuduls PLA dwmsumsiiuindauyuarianiies 125 - 200

9

ral Y ]

vn/Fu Andudminlaewdesiuvesfienldiintuazeyn 0.25 kg Wuduyuarianiignuasd

[y [ 1 o [

Uninuunfiaumanganiunsidauresdinis »uidelddanudfysienisiaudngninees

o

* SuitSuunenna - 6 Slunau 2567; JuuAluunanu 27 Suia 2567; Sursuduunaany : 28 Suieu 2567
Received: March 6 2024; Revised: March 27 2024; Accepted: March 28 2024



278 Journal of Roi Kaensarn Academi
Vol. 9 No 6 June 2024

4

Ain1smensdinalulagnisiiun3 4@ wethluldluniseenuuulivunzauiunisidanuvesdiinis
sy

o o w &

AaAgy : alulagnisiiun 3 15; viieulin; sedeuisinludediuud

Abstract

In this research, an innovative design and fabrication of below-knee prosthetics using
3D printing technology was presented. This research studies Polylactic acid (PLA) fibers as a
material for printing below-knee prosthetics. In addition, mechanical properties were analyzed
using the finite element method of below-knee prosthetics. In computer modeling of the
below-knee prosthetics, the Young's modulus was measured to be 0.2767 x 10'® N/m? and the
deformation rate of the below-the-knee prostheses was measured to be 6.47 x 10-5 mm. /N.
The results of the study of the below-knee prosthetics model testing were based on the
modulus value and it was seen that it was strong enough for applying pressure to the below
knee prosthetics. For computer modeling, when subjected to a force of 100 — 1,200 N the
results of the analysis using the finite element method did not find any damage to the model,
and the results of the study of the deformation of the below-knee prosthetics structure were in
low rate when subjected to force. For the process of using 3D printing technology to print a 5-
piece prosthetic leg, the total printing time is 36 - 48 hours, depending on the printing
resolution and 3D printing technology model. This research has seen the importance of using
3D printing technology in the process of printing below-knee prosthetics because it will
reduce the process of making below-knee prosthetics by not having to cast a mold from a
disabled person, which There are many steps in the process of making a prosthetic leg. This
research also reduces the cost of producing below-the-knee prostheses by using polylactic
acid fibers for printing with a material cost of only 125 - 200 baht/piece, accounting for the
total average weight of the below-knee prostheses. It will be 0.25- kg. It is a cheap material
cost and is lightweight and suitable for use by disabled people. This research is therefore
important for developing the potential of people with disabilities by using 3D printing
technology to use it in designs suitable for the use of people with disabilities.

Keywords: 3D printing technology; below-knee prosthetics; finite element method
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