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9w999630L 898500960 Mds, MHmymeE 993859dMwos EDS-ol 8096 @ sbg39
$oM0Mmygb0w0s LyMmsm 12-Bg. 3sb 459tm53w0bs bsHJ0MBoOU (43.8%) s obadsOL
(56.2%) 56LgdMdY, M3 800 YOL HoMdmJdbogro Jobogrols Bowse bamolbby.

. Spectrum 1
At

Q 56.2

€ 43.8

Lm0 12. 50y9bowo 3msx3960L mduiool EDS

650956 L39dBHMDBY (LEsm0o 13) bsmws Jg0b0dbgds AMsx3960L mJlool G- s
D- 353806900 1350 L3 s 1640 LI FNsbmJdol Bmerdo. OHMyMOF 3533060 d0m G-
030l 3030 Fooos s D-3dob 3039, Mog 5aLGHMMIOL sy bowo gMoxngbols
LA GHMEOL.
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3M553960L LROJBHIMdol 89933900 3teE0dgMHIEo 3mA3mboEIdol Lobmgbo
3w0dgOHe oGO3  39dmygbadmwo 0dbs dmeoodgmowliomdusbo
(GENIOPLAST(R) PELLET S -Siloxane gum content 65 %), 5356 020 5396l 59653
365639 gdM03 ®30L9d5L, o FMOLYS FJOIMIOOM OO GSLO, LOMdOEIY,
3903306350035, 25dmMHBJMo 30H03NOHO M30190900, J0B0MO LEHIOOIOMDOLS
PDMS-U5 593l 89Lsbodbsgo
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00MmMO3BYOOMBS O 339 ©99BI0(39O0s  $F3-U LYOLsMOLs @S  [odegdols
5030bobEMs300L (FDA) 8096 Lsdgoobm 36Mmyd3gddo godmboggbgdws. ommdiss
PDMS-b 9909609000 byl@o 3999560399600 030190900l 20dm doebgo 93009090
bbgo@albgs 8995390 gdol ss@gds. 3Msxgbol, GMIgwoE sMHoL ghHmo sEH™Iol
Lobdob 2 256%BmBogd0sbo LEGHMMIEGHMGS, Tgodegds LOIWosE d9i335¢ml PDMS-U
530903996-894560360 030l90900.

3b®oo 1. 30553960L LEGHOWJEHMMIOOL BOBOIMMO MNZ0LYdYdO

30199900 3M33960 30533960l 5039boo
mdlboo 3M553960L Mmdloo

999dGHmmbgdol =200 000 -250 000 0.1-10 2-200
9dMomds  Mmmbob 19231251 19231251 19231251
3993965365y
59060 2630 736.6 466 — 758
Bgs3060L %y %y %!
RIOOMOO
096HIMNo =~ 5000 05-18 1390 - 2275
399G9OMdS 3¢ 9K 3¢ 9K 3¢ 01K
99dGHOMEo ~6X 108 =5.7 X 10¢ 102-10°
23959BHOMdS bod. 3! bod. 3! bod. 3!

9mdbogdol bbgoolbgs dgomo 2sdmoyqbgds 4msx3960L  LEGHMMIEGOHId0m
39953900 3modge o 65bm3md3mBo@gdol  Lobomgbolmgol.  39Mdme,
©bmdom FgMg3sl, BLbsGGdOlL Fgemgzs @ in situ 3meEr0dgMH0DsE0s. oM 53 Lsdo
A5©O30M0  3m0dghH o 3mA3mDo@GHol  ImdBsgdol  dgomols,  s1939
399Mm0yggbgds  IMogz5¢0 bbgs 8gom©o  doboerol  sdBsgdolbmgol. h3z9bL  dog
doMOMOIE  49dMmYygbgdmeo ogm  @bmdom TgMgzol s  bLbsGmgdol  FgMgzol
39900 900.
3®553960/PDMS 656m3md3cmbo¢ol Lobogbo
530090 9,53  3mw00d)mowbowmdlsbol  gMsbmargdo, (GENIOPLAST(R)
PELLET S siloxane gum content 65%) 0m300003U900 Jodow6 Fodsdo, ©sgsbboom
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JmO®MmxzmOIo s dngmogm 353b0GO dmdmgzdo LOw QobLbsAY. ©o3535@ g
0,53 26583960L LEAHOWIEHMOJd0 ©d FoLYdMo dobs  39MPs© IMEM930L 909y
Bodmgslbbom mbger g39bs 890amdo 33¢0g3900LmM30L. 458TMSWO I35]w)3SEgO
998GHOMOMIOOLMZ0L. 5939 503006530, M9x39b0L LEHMYIEH MGGl BMIgdo Mbs
0yl  153856OLsE 30609 DBMIoL, MM 39MPOE  JOIbIHoEIL  3MeEodgH e
10363990, 535LMb YOS OO BMToLsE, OLg MM 5EAO0WO 56 3JMmbEgl BsBIOOL
396(3900393905L. bmgm 9OHMA350Mm3560 LEO®WJGHMOOL Jobowgds 360369wm3z5600
3030g6mm: dglodEm MMm00gMHJdggdol dglobgd d3mewodgmmwo  bBgMMgILs ©s
39053L909eL ImGOL, s15939 993531930l bsHos3900L BMIGILS S BMEOmD>DY.

o360/
3mmndgfio 2003360l 20360 ;:g:aaﬁ‘ﬂﬂ”n
aoblbngemn mJLbognls 3memnd Mol
Jermimzm@G3d3dn g Mon BoMg30

LyL3g6%no

bdgds 1. 46583960/3mwodg@weo 656m3md3mboEol Imdbsgdols Igmmo

3m0mgb0Bogool ™35 LsBOOLom Boy3gmalm F99gaqd0 Boomgds d530b,
MHMOgLE AMR96OL bLEGHOIGHMMIOOL 3MbB396GHE30s 3MOL Lo3TMOBIE oo, HMJ
9050fi0mb 4ox9gMOIO0L BOZIOL. 58 MM JgladEgdgeos d9359860mom Lbbgoolibgs
2)OH0)M0Jd90q05 300dgMls s Mexgbol LEGHMWJGHMEMIOL TGO, dso dmGol
dE0gM0 30bGHMILEHOL godm.

30983960/3m0dgH o 65bm3MA3mbo@gdobomzgol  360d3bgarmgsbos, H™I
dogomfiomm  LoLEBdoL  Lo3gmagbm  grgdBHOM  ©s  3945603mM0  ™30L9d9dL
d9053L90¢00ls 509bMdOL 9060835809 ©5935600. 3M33mBoEgdoL
30390305 0Bs3oolmzol gl godegds  LoboMaqderm  0gmb  3M9H39wMmdSLmIb
d9Lsd M MO0 GOHMI>3d0MOLIZ0U.
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30dgOHmo  doggdo  89953L9deols  bbgoolbgs  3mbi396G®30980m
900900 0465 140°C-Bg 589600390 Fo6dmqdol Filabot-ob gdud©g®do

bEom015. 3:0dgHEo dsxzgdol bofo®dmgdgaro gdu@®mEIOO

39539600 2496834303909 3D 39330l 3ME0dgMHYIen dsxzgdl 5930 dE0geO,
399356 3m33B0GHJOoL HoMmMgdol 3MM39L0L 630l 3mEHIbEoswo.

3OLBYdMBOL 58 BIbHFoEMdIOL  BIbMLEBHONIBH Mm@  ©bsTsEJOOL  TIM535w0
399mygbgds 3D 3606@ M0l doxqddo, dsm ImEmol LybbmEM9ddo, 9wgd@®mMIsybodco
@5 ©500MLObI0MH0 godmlbogzgdologsb sd3s3 dmfymdomdgddo [70,71].

65Hd0MBs©OL  BbMBEBMWIEHOIO0IB 0BMHEPIOs AMOBIBOL  33MIMMDY,
596 Aol 593L IM935¢0 Lo0bEIOGUM MZ0LGdS, OMYMEOOESS B0 Hobswmds,
d9Lsb0dbsg0  gJBH®M O MOMPSTBHIMMD,  M3BH0ZNOO 490 FI0MIOWMIS O
999 EHO™bgdOL o050 FMdOEIMEOMS [72].

dbmgwomdo  sOLYdIMOL  FbmErmE  Mdgbodg  3MI3sbos,  OHMIWgdO;
309639096 3055396000 45de09gMHgde 3D 89330l Jobogrgdl, s dm®moliss Angstron
Materials o5 Graphene 3D Labs [73,74].

30533960l 59BN 49dmygbgds 3D 3933580 o0fiym 39650ME 3335600
Grafoid-0s, 0ol 99099053 39305 3OHMm©MGo MesoGraf, HmIgmog Ibswgds
690, 8385390900 3M9B0EOL JoEboID 9HMNLIGIbYMOBO 3BMEqLom.

50Lsb0dbs305, MMI  sOLYOMOL 2563390 Jgbrm3gdo 3D ¥9330L
50550069 39dbmemyoslimsb, goblsgmmemgdom 85306, Gmglsg Loddg gbgds
do3900L HoMdMgosl, L3 PodmYggbgdos bbgzoolbgs WBITsEGHYd0, MMAMMOEBSS
wommbms Bb3bowmgdo, BsbBoMdsol 656mLEHMmNMIEGHMMHgd0 ©s Lb3.  3MMdWIgdo
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990dw9ds 53930060930  0gml 65Hows3gdol  Bmslmsb s  3MmI3mbgbEgdols
A993905GHMOM (3350905 MIBMB  3M0TgH o sBHMoaol dogbom.  vggwsb

399306567, X9M 30093 3090bIMGMAIL 33¢093900 BMb30MmbscGmo 3D d93F30L

3oboergdol  [o®mdmgdsdo. Fogowoms©,  ©MJGHMO 5335308 3309300 KXAYBO
REMOHoEoL bobgedfoxzm MbogzgdLo@g@do, 09gbgdl acMsxgbom s BsbdoMdsol

BsbmBowgdom godwoggdme 3D 09F30L dobogrgdol  30mdd0bsEosL  Lodmermm
36OMOMJGHoL  ®30L9d900L  MYYMEoMgdoLm3oL. gl 330093900 OGO
RM3MB0MHYIOM0s 30:¢0dgMdoL IMOR0E0MYdsDY 3M9x39b0m. Jombgsgzsw 0dobs,
GO0 2005396 dmobligbogdgb, MmamMi  dglobodbsg  Tobogsl,  Moxgbols o
30dgMgool gema35MmM3560 Bs6g3900 59300 g0gE0s b03ow MO M30L9dgd0L
3990U5Ygbgds. 390 s bbg. 39bsgbogl, H®™A Mmsx3960L 3m3MboEJdOL 3560
36MHMdgds 0gm 36553960l BMOEEOL IOl BsBOL godmygmas. o0 gl 3OMIYIs
390053M9L 46533960l mJloob A5dmMYgbadom b33 Mog33gboLs. 453960l MmJlowo
3903393L 59688500000 29X OGO BB 30O X3BgOL ol LOdGEHY)IODY, O3

byl Mfgmdl gMox9bols LEHOIEHIMJIOL EOLZIOLOSL 3MEP0dgeMvE BsBgdTo
36583960/3meoodgmowlowmdubsbols bsbmzmddmbo@o ©sdBsos 9dsglgderols
bbgoobbgs 30mb63396&H®sgoom (0.5%, 1%, 5%, 10%, 12%, 15%). dgbfiogarowo odbos
3M933960L LGOI EHMOgdOL 3993390 PDMS 6560 3m33mBo @900l
96096mLEGHOMIEGHMOM0 650D, LEIE WILEWMPYdS 3E0TIHOL SAMORBMEO

LAHOMIGHMOS,  OMIGLSE  FgOAgds  mmbo  2oblbgsgzgdmo  gargdgb@oliogsb:
LoEr0E0Ydo, bSHI0MBSWO, [godsO0, 5BABsO. (bEGowoO 2).

L5000 16. 253D5EIOIE0 300TIOHIO J>BJOO
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3HOowo 2. 30w0dgH o 656m3ma3mBoEgdol 0gHIMewo m30L9d9d0

Ne 30e0dgOmo | 993531909 fmbol 399950039690
656m3md3mbo¢ o ©535M235 | 3M33mbgbBHoL fjcmbs,
9%0 2053960l % %/°C
LOOIIOD
5 %
1 PDMS 0.5 99.69 521.74
2 PDMS 1 99.18 522.65
3 PDMS 5 99.06 517.18
4 PDMS 10 99.26 511.22
5 PDMS 12 99.72 530.35
6 PDMS 15 99.67 533.94

31939 39BbMOE0gws BsLOEEOL FMOBRMWMYo0L 33935 JE9dGO™bMwo
30360m3Mm30m. J03OMAMx0w Lydmsmbyg (bmsmo 16,17) 890b0dbgds gMox39bol

656mbofloes3gdol  saemdo®mqdmeo  JmOHBME™y0s. 049sb  3sdm3obscg, G™J
3000390 wbommdubsbo  sGol  gaslGom®mo 3dmeodgmo LybEGo  dgdsbozmMo
30L90900m,  25530Y303Hg  ©9339953Hgo0bs  MAOM  B3o3g 3Mmodgmo -
53600 MboEM0dBH©0gb LGHOMMEo (ABS). Bsd3ma3mbybEHosbo 3mwodgemmwo
656 3m83B03HJo0L dmdbsgdol BoBbom 5300 MbOEHMm0dBH©096 LGHOMM®WOo s
3000dgmnowbommdlbsbo  a93bligbom  JumOHMmBm®Ido, 96RO  FOWOZYMOJD
dopbo@d e  9mIMY3Dg O  ©35F5B gD  3Gex8gbol  LEBHOYIBHMMgoo  Lbgzosbbgs
30b6396@®Msgoom.
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Sample2 Mag= 300X — Sampiet Mag= 150KX

Lr@omo 17. brygzms PDMS s 36053960/PDMS 656m3m33mBbo@olb 80360ma0o530wo
B0

1um EHT = 100KV Signal & = nlens Date: 19 Mar 2024 "
W0 = 48mm Mag= 1203K% ot = § 506 pm 1 WD = 46 mm Mag= 308KX Width = 37.03 pm

ZEISy Spm EHT= 1004V Signal 4 = nlons Date: 18 M 2024 -~

Lm0 18. 4M553960/3M00Tgmnoloemdlsbols 656m3ma3mbo@ ol
90360055300 bLYIMHSO

2 o060 dmMg30L 890y @O35053 g MoRIBoL  LEHMMIGHMOIOO @
393936dggm 3935 3093 1 Lo, 9999y Bo35:3b9Ego 25TbLBYOL SMmOMJEgdoL
doBbom, HMmEaLsE FodbLbgEo FNE0sbsE IMIMOES FoEgdmwro sl 253596
obg FoOROGHJO©, Moms  J9a39LHogws gEgdBHBMEo  ™M30L90900 MmmMobol
399396GHME5byY.

brgzos PDMS-bs o 909600 g65933960L mdbool 0.5 s 0.8 3s6.% dg90-
3390Md00 B YdMo  656m3mIZMBoGOL GgoMgdo  dglfogwrowo  odbs
39956039600 03090980 ©0bsdo® 39ds6039M0 sBswoBs@MmMom (LGosmo 18), Hm-
dgwds3  930b3965, MHMI  999s3L9dol  3mb3g6EHMIE00L  goBOHOm  0BOMEYdS
09wogloz00L M.
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o @ Sample 1 Purs PDMS
® G Sample 1 Pure PDMS

o Sample 26’ (0.5 filer content)
= Sample 257 (0.5 filer contznt)
& Sample 3 G’ (0.8 filer content)
4 Semple 2 5 (0.8 filer con=nt)

Storage& Loss Modulus , G' & G" (Pa)

10° T T T T T T T T T
-8.0x10"  -6.0x10°  -4.0x10" -2.0x10’ 0.0 2.0x10'

Temperature, (°C)

L5000 19. obsdor®o 3949603960 sbsgrobo

50a9boo  gM533960L  mJloo/PDMS  Bsbm3md3dmbo@gdol  0mgmdmwo
UGHOBOWMOMDS MYMHTMAM530d9GOWO (LMoo 19) sBseEoBsGHMMO.

20
| L 2 —
16
M AN
- _‘h\ Y
:;EI \ — Pure PDMS
3 \! — PDMS + 0.5% rGO
A\ — PDMS + 0.8% rGO

kB Sh
7l

0 100 200 300 400 500 600 700 800
°C

LbmEomo 20. 50y60wo 405539608 mJboo/PDMS b5bm3mddmbo@gdol TGA

26393960l LEHOMIEMOIOOL F9033900 3MEPOTgMmvEo
3M33mDoEg00L gergdEHm-05360F M0 M30L90dgd0

36583960/3m0d9Mwo  BMYsOI© GG  3mw0odgH e 3md3MBoE)dTdo
3993960  Jugeol  ME®I0MYdS  Fg0dEgds  gobolsD3mML s 3MMABbMBoMmIL
bbgo@olbgs 29mdgG®0Mwo, 09MHIMObsT03MM0 s BERSGHOLEHOIMOO IMPILJO0.
36583960/3m0dgMrmo  bsbm3md3mbo@gdol goMgdolbsmgol  Fgbfagzwowo  odbs

999G Mo »30890900 9.§ ,3mol 9539dGH0m . JoBMIZ9d0 BHIMPIOMPS MMIbOl
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399396053 MM5Bg. 33¢09350 963965, M M5x3960L LEH®WJEHMOOL 3mb3EIbEGHMsEoOL
39HOO0m 0BOYds Jobo gegd@M Mo ™30L939003 (bMowo 3).

049056  298mIobsty, MHMI  3mE00dgmolowmdlsbo 9GOl garslGowEo
30dgmo bybEo 3949603960 1M30L90930m, 450937Y30G I ©933935@JO0bs MRGM®
933039  3modgmo - 530M0mboGmowdm@oogd  LEoMmeo - (ABS).
1593033mbgbBHOBO  3MmEodgH o 656m3MI3ZMBOEGHGdoL  BmIbosgdol  Jobboom
53600 Mbo@M0dBHo©0gb LEGHOMMWO s 3MmEroEodgmowlowmdlsbo  do3bligbom
JmOMxaMOITo, 39MRO  29WI3IM090  ogbode  dmIMY3Bg S ©Z5353Y
3053960L LEBHOMJEGHMgd0 LblsILLZS 3Mb3gbEHMSE00m.

2 Lo-0560 G930l 899Iy ©93535GJ  3Moxgbols  LEBH®WJBHMgd0  ©d
393936 dggm 3935 300093 1 b, 89009y 39353bgergm godblbgeols smemmdargdols
d0Bbom, MHMmEaLsa odbLbgEo INE0sbs FMmIMMEs BoMgdMEo Tl 4935969
obg  BoOHR0GJO©, Moms  T9azqLhogws gargdBHOMo  ™M30L909d0  MMIbol
399396GHME5byY.

35600 3. 36553960/PDMS B560308301B0380b 5engddHremo m30lg3980

Ne | coslisbgamgds dmb@ol Fo- | d3M0EMBS | 3OO | 93@SMgdem | bold
AGoMgdgd | M 1LE2HO | g 05 9
ol 3mb3gb- | 1.3 fobowm | o mdol,” 930
G530 05 p | LO!
a3 mdo, L3

1 | 3meoodgmowbowmdl | 5.6 X 108 1.5X 10! 1.05 9.4X 1012 600

sbo X10"
(PDMS)
2 30553960L mdbogo 3.11X 10" | 22X10? 9.1X10* | 1.09 X 10> 200

3 | (I) PDMS geoggbo 0.5% | 8.6 X 108 45X 10? 1.6 X108 | 6.25 X 10-° 800

4 (I) PDMS 9653960 1% | 1.3 X 10° 1.64X102 | 289 X |3.46X 108 800
107

5 | (I)PDMSgéoggbo5% |1.9X10° [26X102 |12 X107 [ 84X 10° 740

6 | (I) PDMS a®oggbo 10% | 1.5 X 10° 1.2 X102 3.3 X107 | 3.01 X 10% 640

7 | (I) PDMS g6ox960 12% | 2.1 X 10° 2.8X10? 1.1 X107 | 9X 10 500

22



d9U0930 0055300 MBOEHMOdMFH096  LEGHOMME0/3MmE00dgmolomdlsbols
300d9OH90 b56M3MI3MB0oEHIO0L 1Mo BESdOWOHMS:

120 20

80+

Weight (%)

0.5

[=2
o
Deriv. Weight (%/°C)

0.0

0 . . . " . . . . . . . : v . .
0 200 400 600 800
Temperature (°C)

U650 21. 5300 MboGHM0wWdMEHs©0gb bGHOMOMEWO/3MmE0EOTJmoEliogmdlsbols
3m0dgMH o 656m3ma3mbo@gdol TGA

BODME 5OOL JGBHogw oo 25930 3m0d)MHYd0 JMSBOGH0M, 46953960 ©s dolo
Do0mgdmmgdom, b65HAoMdsEol  Bobmdowgdom, dg@owgdoo b Fg@owms
mdbogdom, domo B39MEgdMH030 JwgdAHOMIwo ©s 894960300 1305909006
39008006569,  BMass©  BobmBslogrol s 3modgmol  30dd0bszos  sGOb
0956036530, MoAD  93wbI6 FMORMWMY00L  IMPOGOZSEO0L botxBg  sbogn
90adHOM  m30L9090L, 9B @G 3m33mbgbBHL  FmMoL  9wgdBHOMWwo
MOD0YNHJS3G0MOL Q5TM.

99L505d0LOE ,aM983960/3MmE0dgMEwo Bodwdgdolsmgzol dsbmdowo odbs S11
3565993900, LESBIOEHMwo ASTM D4935 (Standard test methods for measuring the
electromagnetic shielding effectiveness of planar materials) 9goMm©om. oHBMIZ9d0

G993 s 10 33-009b 6 23-000g H0535BMbJo (LyEomo 20, 21).
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3bOowo 4. 30553960/PDMS/ABS 6560m300330mb0 3900l gengdGHmeo 3090900

Ne | oslisbgangds | dgb@ol d3M5@Mds | 3MNMO 23993 5M9dmds | Lobdy
3oBoMm9dwqdol | M 132.(9d | g o mdol,” 030
3Mb39bGMogos | 1.3 fobommds | T La!

1593 p mdo, 1O
1 ABSPDMS | 3.2X 10 42X102 | 46X10° | 218X 107 300
3M553960 5%
2 | ABSPDMS |26X10® 9.07X10° | 2.67X10? | 3.7X 103 380
3M533960 8%
3 | ABSPDMS | 8.6X10* 1.06 X10° | 6.8X 10! | 1.4X10? 500
3Mox3960 569 1.06 5649 6.8
10%
4 | ABSPDMS |5.1X10v7 455X 101 | 2.68 X 10! | 3.77 X 10 160
3M533960 5699 2.68
12%
5 ABSPDMS | 1.1X 10 54 X 10" |1.05X 10" | 9.5X 102 900
3M533960
15%
12
0
A
6
2 "
S
o
2

100kHz

1MHz

10MHz

100MHz

Frequency

16Hz

10GHz

L0000 22. 909G ™Bsab0EM0 g58mbboggdol dmsbmddols baGolbo
36583960/3m 003900 Logmdlsbo 300d3mBoEolsm3z0l
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— I|_PDMS_GNP_8%_350um
— |_PDMS_GNP_12%_160um
8 — I _PDMS_GNP_Ferrite_5%_300um

SE db

| e
2 — oo
0 W

N SR N W —

-2 —T—TTTTTT —T—TTTTTT —T—TTTTTT —T—TT T
100kHz 1MHz 10MHz 100MHz 1GHz 10GHz
Frequency

bH500 23. 9§egd@GOMoaboEOO 453mbboggdol msbomddol badolbo
36593960/3960030/3Mw00dgmn0Lowmdubsbo 3m3MmBoEolIM3ol

BoBo69dnds 9Ju3g6Mm0dg6@&gdds 30B306s, B 3meodgemer 3m33mbo@gddo,
oo 09053L90gao  36sxgbol  mdlool  LEHO®WIGHMGS  10%  F9o009bL
99935603 M0 g59mbboggdol mobmdds sofggl 90%-b 10 33-sb 6 23-dg
0535Bmbdo.
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©ol33360

. Q90853900 0dbs  35899MLOL s 35899HLOL IMPOGO(30MGOIO FYIMPOM
3M533960L5 @S FM9x3960L MmJlool LEbmYHBOl FgoMmYdo s sEYIBoEo 04bs
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Abstract

Since the beginning of the new millennium, the concept of "3D" has firmly entered
our daily life. 3D printing technologies open up new possibilities for us in creativity,
science, technology and everyday life. A 3D printer, or three-dimensional printing
machine, is a unique modern tool with which the smallest ones, starting from parts with
nanoparticles, can print macro and objects of a huge volume. In 3D printing technology, a
digital model of the structure of an object is initially created in a computer, which interacts
with a printer and, as a result of an appropriate command, begins to form a layer-by-layer
product. The advantages of 3D printing over conventional printing are high speed,
simplicity and relatively low cost. A 3D printer is actively used in various industries:
construction, medicine (for example, for the manufacture of various organs, new generation
prostheses), furniture manufacturing (for example, furniture)., Reconstruction of modeling
models and creating accurate analogies), toy manufacturing (for example, Various figurines
and board games, inscriptions and decorations), the food industry (for example, the food
industry)., the production of complex shaped candies), the production of clothes and shoes
(for example, carbohydrates)., the creation of new, unusual models), etc.

Graphene It is a single atom thick sp2 carbon crystal. Its two-dimensional structure
gives it many unique properties, such as high Young's modulus ("1 TPa), large active surface
area (maximum theoretical value "2630 m2/g), excellent thermal conductivity (T3000—
5000 V/p), and excellent electrical conductivity (for regenerated graphene oxide
monolayers ~102 siemens/m). Graphene sheets have been successfully used as fillers in
polymers to investigate how they affect the polymer's mechanical strength, fire resistance,
electrical conductivity, and other properties. However, the main problem faced by
graphene/polymer composites is phase separation between graphene sheets and polymer
during the synthesis process. In order to avoid the problem of phase separation and
graphene aggregation, we used graphene oxide and regenerated graphene oxide together
with graphene. Polydimethylsiloxane was chosen as the polymer matrix.

The doctoral thesis describes the synthesis and research of polymer nanocomposites
using carbon nanostructures. Polydimethylsiloxane was used as a polymer matrix, to which
graphene, graphene oxide and reduced graphene oxide were added in different (mass)
concentrations. The methods of mixing solutions and mixing solutions were mainly used.
The structural and morphological research of the obtained materials was carried out by
ultraviolet and infrared spectral methods, Raman spectroscopy, X-ray, electron microscopy.
The electrical properties of the graphene/polymer composite were also studied.
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