Yoo Ll Ot N9 aolil) aaal) - jdilad) alaall - Aludy) agladl g ¢y sl 5 5 jland) Alaa
L Clald aladdinly Magy) 45506 delall 4, ol Jo gad gz L)
Production of Nano Filaments for 3D Printing by using Natural

Materials
Jsaddl paall e a2
Olola daala - Aiadail) ¢y o8 A4S - Citiill gyl g Ao Lukal) anay il
Prof. Mona Abdel Hamid Al-Agouz
Professor, Department of Printing, Publishing and Packaging - Faculty of Applied Arts -
Helwan University
dr_monaelagoz@yahoo.com
el ae (b [a)
Olola daaly - Aidail) (¢ o8 A4S - Citiill gyl g delakal) oy Hicl
Prof. Neven Abdelaziz
Professor, Department of Printing, Publishing and Packaging - Faculty of Applied Arts -
Helwan University
Nevine saleh@a-arts.helwan.edu.eq
29 () e JUa /4,)
- LAY L ol 50 i gay aga - gagll (gl A0 Y L 51 53T & gay agaa U8
4o )30 &igagll 38 e
Prof. Manal Abdel Rahman Sorour
Deputy of research - Food Technology Research Institute ARC
Manal.sorour@yahoo.com
i 5 (3908 aa) [fialul)
L) A48 1) Ay aaual (udiga
researcher/ Ahmed Farouk Ewais
Design engineer at Administrative Control Authority
ahmedfarouk@a-arts.helwan.edu.eq

rgadlal)
Al s cclipdaill (e ESN 8 aladiu¥) wilE el s Polylactic acid (PLA) s <liSOU) (e sasie jiing
A Al d8paia 3l ge (33 yha (e daladind 8 il A lae Jal ey )3 Laall i dae ) 30 claiall (ge 4aliy)
Alaiiul &5 Cun dgie dualiiual 4 gl dpphall ISl juiasts ad daal o ol 20T 5 30le jpans
Ol g 320 pailiad mie Jal (e SLESOU (aes danie salal dgepida e x5 3 5aS 4 Ul ISl 30ST G (3 s
2] Al (3 gmae (o A qa S mes danie 33l (e AS) e Ja gl U &3 Cun | Jadlly B33 50 pailiad
A 48, Hlall 5 Al A8y oy gane heal) o s 3y plasinly W1 AG phall ¢y jlay ld y Lol 1S L)
ol L“gqlaﬁﬁl\ el o) Las g sy plall 20l 45 jlay g JalS zl b 63 3 ) dis Al (gala) 3 jUa aladsnly
Lgall Ll dalall b clelds oS5 axe 5 oo gall ol cla s sam Ba5a haay Y @l ¢ LS daadl o) sicdl
Cle ) s e lae) gia) ) A8laY ol dilise b g e 4ie Jhans ginall s ysaall 3l (e daiidll
Al Q543 HSAL el Sl 4006 AeLidall 8 delall el aladin) LT JSLEAD e dpaell 8 sy Lae il gl

Doi: 10.21608/mjaf.2023.201495.3069 496


mailto:dr_monaelagoz@yahoo.com
mailto:Nevine_saleh@a-arts.helwan.edu.eg
mailto:Manal.sorour@yahoo.com
mailto:ahmedfarouk@a-arts.helwan.edu.eg

Yove Ly O Y g alil) 22} - plad) Alaal) - ALY & glal) g ¢y p3dl) g 5 landl Adae
21 A 3 s aal) @il y il e gl pall ) Janmy Cua SAN Al o) gall AL Doy cpdl ) )
ool i ld LSl (g sl Akl IGhal) Cinad LS GO (aen aaxie Bale e Ay i) ISl
deldall L Lgaladial e 5 50l 5 5l 5 jme e Ll ) ALY JlexiaV) o U1 alga¥) oy ylal da slia () oS5 50

Al 3 jume (555 A5 Al ol sall e el (bl ) All Apaall Cilatiall (aey Y Sleg¥) A5

-

4 alida cilals
) A e Ll LA — slagy) A4S dellal) — il L gl 4S5

Abstract:

Polylactic acid (PLA) is a polymer commonly used in many applications, as it is produced from
agricultural products such as starch or corn, and in order to try to expand its use through
environmentally friendly materials, silica dioxide was prepared from natural origin and
prepared The natural silica nanoparticles extracted from it, where the silica dioxide Nano
powder was used as a natural support material for the polylactic acid material in order to give
specific properties and to improve the existing ones.

Where superimposed strands of polylactic acid were produced with a percentage of natural
silica dioxide powder in two ways, the first method was by using a small homemade extruder
assembled in a primitive way, and the second method was by using an imported single-screw
extruder with a complete production line, and by comparing the results of the two methods, we
found that the extruder The imported single-screw is much better, because it gives good quality
and the same thickness of the filament, and there are no bubbles in the material. As for the
filament produced from the small homemade extruder, we get filament of different thicknesses
in addition to containing some bubbles and bumps, which causes many problems during use
This material is in 3D printing.

It is worth noting that paraffin oil was added in a small percentage to the aforementioned
materials, as the paraffin oil works on dispersion and good distribution of nano-silica dioxide
powder with polylactic acid. Natural silica has also succeeded in preparing some compounds
with good properties that are resistant to stress conditions during use, in addition to being
harmless to the environment and being able to be used in 3D printing to produce some
environmentally friendly products that compete with many traditional materials that are harmful
to the environment.

Keywords:
Nanotechnology - 3D printing - 3D printing materials.
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