wiuiunszguandanusznauiduleluesiuudng

[

Tag  u1eSsney ASHuS
£ .
UIYTUYND NNaaAAT
UNANED

£
[y

1AsINTIdeUll

[y

noUszasaLiiondnunuiunszguanauleluesivdny  iiedunseaududu
A 9 Y. wazAnwiAuENTRnIuAMLLDINS ANBare vedukuiunszay lneyauuniagluay
lesssurfdmaniaity seraau suluesudnudaduiviisnduussaminsuniannuguuse ludu
g ' ! a @ ¥ a ¥ a LY v ‘Y a
means  ludlyapmaasegia  wasdinasesenudemelviinasegia  waaulelugsudnwiudl

AALURTINATIAY wu Anuudusy wagaudavgy Jaiimnzaudiunislenuaupgstesdiu

ada @ =

nszau lneUszanusauiuivianasuesinaloaisuay wulolndiefidu  T8Wopdean W 1dudn

Uszanu uastuunielinisaniiusanu 3000 Jounnanisnily lummeasdlaninfiioens 3 3u un

(% v (%

! )

avduilaruusznauie Tuwsniduanleluesiudnenidmen 70 nsy Fufleaaduauloasuouniin

o v v
o ad

30 3 wazduganeduwnulndtoniauiiiuvin8s, 50, 25 nFy MUY TATUTENUNUAIOEI9V

3 ey Ao T3, T4, T5 nilaulelndeniauuanapiuaiuasu Ineivuawnuiunseauiluwn

a

15x15 wufiwes gndaduna 12 la wazglnaamgll 80°C wWunan 4 4alus ntunadeuds

U

mensrauludurunn 9 uu. Assde 5 luas duLauae 2 dauasfnwinuaudfdna wuilunis
negouksInsvataulylusTudnvRneesomaaeUANEN RN WU taulelnuaudinienaiia
lngdlAusaragean Y7 868.04 1ML, AAIMUAUNIULIIAIENER BYN 66.77 WngU1ania wazan
= ' ‘Al =2 = oA < Y
ANWTEavelatanegn  1177.03 wnzliania  wanadaanumileiiaranuunsavizoudivesian
a & v A A o = ! Y Y ' a a
WauvaIngniavsedeguuuuans  Fawiglumsiuusanssunnlaesdiusedvsam Tunis

NAFDUBINTEFUAULKNUNUNTEAULARLYATIUIL 2 A NUNLNUAUNTYEY 3 foeedunsaUeeny

]
= =

lulnnszaunzarulaviavan wwy T3 dannsgusiivesuauiunseau fian Ae 8.15 uy. luday

q

1% '

a ¥ o & ¥ = Aa ! 0% a aa a ¥
LAYMNYATUNAINIDATIUYIY LLAAIDINTITATEINYRIINTEHNANG LN T5 LL@JI‘?J’IW@L@V]@UIUUiﬂJ’]mu@H

dl IQJ v U ! L = ! ! a ' = ! o ! L
U519 LLG]EJQIM?]']ﬂWiQUG]’J”U@QLLNUﬂUﬂigqu bAEN 10.35 U, d@dUNY T4 UAMUATATIYUATVDILAUNUY

]

e asiand 20.35 uy. FeeglununinUasndienuunsgiu seau 2 Adavilag National Institute

of Justice-0101.06 fflAn1syuvekuiunszauluiy 44 Taduns wasliaudemeusiiu

1% v 1% 1%
o

AIurEILaZAULINEAY  91nnsBeggetnadiy lUdednassganssAuBianATauLULEDINTIA
Y g a ¥ a a ¥ o ¢ ac Aa a
wanslmiunalnnmsdemevedauls  Insuanuazdnuiavenauleluesudnuiasdiiendniinain

LIINTEUNNDYNTALAU



HANTNARBINUIMNY T3 TUseansamlunisdesiunsvauiian vagiuug T5 Tumdnln
Aleiauuesnd uwaviminlagsiuviausuuind nnadnsiegluseAuuinsgiu wiu T5 Jlldngnin

Tunsauiielyauunige




Ballistic Protection plate from Mimosa Pigra Fiber Composite Materials
By Mr. Theerapong Siriphan
Mr. Ronalit Hlodkam

Abstract

This research aims to develop bullet-resistant panels utilizing fibers from the Giant
Sensitive Plant (Mimosa Pigra) for protection against 9 mm handgun bullets and to study their
mechanical properties in terms of strength and flexibility. The project focuses on the use of
natural plant-based fibers, particularly from invasive weeds such as Mimosa Pigra, which are
non-native, aggressive species with no economic value and often detrimental to-agricultural
crops. However, the fibers of this plant exhibit high.mechanical properties;‘including tensile
strength and elasticity, making them a promising material for ballistic protection. The fibers
were combined with reinforcing materials, inctuding carbon“fiber and ultrahigh molecular
weight polyethylene (UHMWPE), using Bisphenol, Aepoxy resin as a matrix binder. The
composite panels were fabricated using a compression molding process under a pressure of
3,000 psi. Three samples (T3;%14, and' T5) wére produced, each with dimensions of 15 x 15
cm. The first layer of each sample was comprised of Giant Sensitive Plant fibers weighing 70,
60, and 50 grams; respectively. The second layer consisted of 30 grams of carbon fiber, and
the third  l@yer included UHMWPE sheets weighing 85, 50, and 25 grams, respectively. All
samples were compressed for 12 hours and cured at a temperature of 80°C for 4 hours. Ballistic
testing was performed by firing two 9 mm rounds at each panel from a distance of 5 meters.
Tensile testing using a Universal Testing Machine (UTM) indicated that the plant fibers
possessed excellent mechanical properties, with a maximum tensile force of 868.04 N, tensile
strength of 66.77 MPa, and elastic modulus of 1177.03 MPa. These properties reflect the
material’s toughness and strain-hardening behavior, both critical for effective impact
resistance. All three panel samples were able to prevent bullet penetration. Among them,
Panel T3 achieved the lowest back face signature (BFS) at 8.15 mm, with no visible damage
to the back or side surfaces, indicating optimal energy dispersion. Panel T5, which used the

least amount of UHMWPE and had the lowest overall weight, still exhibited a BFS of 10.35



mm. Panel T4 recorded the highest BFS at 20.35 mm, which remained within the safety limits
of NIJ Standard 0101.06 (<44 mm), although notable damage was observed at the back and
sides due to repeated impacts in close proximity. A scanning electron microscope (SEM)
analysis showed clear failure mechanisms, including fiber breakage and epoxy matrix cracking

caused by the ballistic impact.

In summary, Panel T3 demonstrated the highest ballistic performance. Nevertheless,
Panel T5, due to its lower weight and acceptable BFS values, presents the highest potential

for further development as a lightweight, cost-effective ballistic material.



