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Iskakbek A.

Features of high technology "'Smart cities"

Summary. This article will focus on the following issue. Today, high-tech for residents of large cities to make
the most convenient and attractive for tourists. According to international practice, the latest generation of technology to
solve the problem of traffic congestion in the streets, communal infrastructure and efficient use makes a significant con-
tribution to the implementation of other necessary measures. In rural areas, due to the migration of population growth
unresolved issues facing cities. This, in turn, pollution of the environment with a surplus population, place, leads to a
shortage of budget and other resources. About 90 percent of the future growth of the world population, 60 percent and
60 percent of total energy consumption in the amount of wealth, are expected to be accounted for in the city.

Keywords: Smart city, High technology, start-up.

VIK: 54-724

AK.T. HakbicoexkoB, M.JK. Bypan6aeB, M.b. AiiTakanos, I'.C. CyroHabIKoBa,
A.T. laiimyxanoBa, M.T. I'abayniaun
(Kazaxckuii HalMOHATBHEBIN YHUBEPCUTET UMEHU alb-Dapadw,
Aumarsl, Pecniyosnka Kazaxcran, jhasulan@list.ru )

BJUSIHUE SJIEKTPOHHOI'O ITYYKA MAJIOM MOIIIHOCTH HA CTPYKTYPY
HAHOITIOPOILIKOB MEJIN

AnHotanusi. OcHOBHbIE (pU3NYECKUE CBOWCTBA METAIUIMYECKUX HAHOYACTHI PE3KO OTJIMYAIOTCS OT CBOWMCTB Me-
TAJUIOB B OOBIYHOM MAacCCHBHOM COCTOSHHU W B PSIJIE Clly4aeB SIBISIOTCS YHHKaJIbHBIMHU. B craTtbe ObLIM MCCIIEIOBaHbI
HAHOMOPOUIKH MEJH MOJIYyYeHHbIE 3JIEKTPOB3PHIBOM MPOBOJIHKMKA, METOAOM MAJIOYTIIOBOI PEHTTeHOBCKOM AuppaKkuuu
OIPEJICTICHO YTO paclpesieieHHe HAHOYACTHIl 110 pa3MepaM MMeeT OMMOJANIBHBIM XapakTep ¢ MPeHMYLICCTBEHHBIMH
pa3mepamu gactull 25 HM 1 80 HM. Brl0o HccnenoBaHo BIMSHUE 3JIEKTPOHHOTO MTyYKa Majoil MOIIHOCTH Ha CTPYKTYPY
HAHOMOPOUIKOB Meu. HaHOmOpoIIkyn Meau ObUTH OTCHSTHI HAa PEHTI€HOBCKOM JAU(PPAKTOMETPE, CleNIaH CPaBHHUTEIb-
HBII aHamM3 OOJYYCHHBIX W HEOOJyYEHHBIX HAHOIOPOIIKOB, aHAIN3 PEHTTCHOBCKUX AM(PPAKTOrpaMM II0Kas3all, 4To
rocJe 00JIydeHuUs] HAaHOMOPOIIIKOB 0cOObIe M3MEHEHHs HaOII0Jat0TCs Ha MaJlbIX yriiax B obnactu quddysHoro pacces-
Hus. B paboTe Takxke OBIIO ONpeneneHo BIMSHUE BPEMEHH OOJydeHHs Ha CTPYKTYpy HAHOIIOPOIIKOB MEJH, TIPH yBe-
JIMYESHUH BPEMEHH 00JTy4eHHs BKJIaJ] TepMHUUYECKOro 3pdexra cTaHOBUTCS 3HAUNTEIbHBIM.

KaioueBble c10Ba: HAHOTIOPOIIKH MEJH, SJIEKTPOHHOE O0JTydeHNE, CTPYKTYpPa, HAHOYACTHUIIA, YCKOPUTETb.

Brenenmne

Hanomopomiku Mean HaXoIsAT MUPOKOE MPUMEHEHHUE ISl CO3JJaHus HAaHOCTPYKTYPHUPOBaHHBIX (hYHK-
IMOHANBHBIX MaTepuanoB [1]. MHTepec k TakuM marepuanaM OOYCJIOBIEH T€M, YTO MX CBOWCTBA B 3HAYH-
TEIFHON Mepe OTJIIMYAIOTCS OT CBOWCTB MAaTEpHAJIOB, TOMYUYEHHBIX C WCIOJB30BAHHEM TPYyOOIUCIIEPCHBIX
MIOPOIITKOB Meu. HaHOmOopoIku Meu MOTYT yIy4IIUTE MPOIeCcC CIIEKaHWs B MOPOIIKOBOW METAJUIYPIHH;
OHH CITOCOOHBI TIOJIEP)KUBATH BBHICOKYIO W CTAOMIIBHYIO MPOBOAMMOCTH M MOTYT OBITh MCIIONB30BAHBI JIJIS
MHUHHATIOPU3AINH JIeTajeli B TEXHUKE CBS3HM M AJICKTPOHUKE; B XUMHUYECKOU MPOMBIITUICHHOCTH MOTYT BBI-
CTyIaTh B KAQ4eCTBE KaTaJIM3aTOPOB PEaKIMii, 00eCIeUnuBaTh 3JICKTPOIPOBOIHOCTh U YIIyUIlIaTh MEXaHHYE-
CKHE CBOWCTBA MOJUMEPOB U T.1. [2].

MeTtoauka 3KcrepuMeHTa

s o0mydeHnss HAHONOPOIIKOB ObUT pa3paboTaH M cOOpaH JIMHEHHBIM IEKTPOHHBIM YCKOPHUTENb
MaJIOM MOIIHOCTH. DHeprus 3yeKTpoHHoro myudka 15 KaB. O6pasusr 6sumn 00mydens! B Teuennu 30 u 60
MUHYT.
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1 — xBaprieBas TpyOKa, 2 — TUAJIEKTPUUECKUH IepiKaTellb, 3 — AIEKTPOIbI,
4 — BBOJ BBICOKOTO HANpPsKEHHs, 5 — oOpasel, 6 — Bolb(ppaMoBas cripaib

Puc. 1. Cxema 3J1€KTpOHHOTO YCKOPUTES

OJEeKTPOHHBIN YCKOPUTEIh HAXOOUTCS BHYTPH BaKYyMHOW KaMmepbl. DJIEKTPOHHBIH YCKOPUTENIb SIBIIS-
eTcs KacKaJHbIM. BHyTpH kBapueBbiii TpyOKH ecTh 6 35ieKTpoaoB. HaunHas ¢ BepxHel HanpspkeHUe MOIHU-

MaeTcs M Ha TOCJeqHel, oH moxoaut Ao 15 kB. Oto mocturaercs OGmaromapst compotuBieHusM. Ha Boib-
(paMOBYIO HUTH MOAAETCS TOK, HUTh HAKAIMBACTCA U UCIYCKACT TEPMOIMHUCCHOHHBIE 3JICKTPOHBI, KOTOPbIE
YCKOPSIOTCs Oarozapsi 31€KTpUUECKOMY MOJIF0 KOTOPYIO CO3/1al0T HANPSKEHUE Ha 3JIEKTPOAax.

I

+kV

a) 0)

Puc. 2. PucyHOK 3J1€KTPOHHOT'O YCKOPHTENIS a) U KOHTeitHepa 0), B KOTOpoM 00IydaroTcst 00pa3ifs!

B pabore ucnomnp3oBanu Hanonopowky Meau (HIIM), nomydeHHBIE METOJIOM 3JIEKTPUYECKOTO B3PhIBA
npoBoanukoB (OBII) B8 HUM Beicokmx nampspkenuit mpu TITY. Cymuocts metona OBII 3akmiogaercs B

pacHbUICHUH MTPOBOJAHUKA ONPEIEICHHON UTHHBI IO AEWCTBUEM MOIIIHOTO MMITYJIbCA IEKTPUIECKOTO TOKa
(mrotHOCTH TOKa 10 10'°A/M2). [lucniepcubiii coctas HI, MOTyYeHHBIX TAKMM CIIOCOOOM, 3aBUCHT OT BEJIH-

YHHBI BBEJICHHOW B MPOBOJHUK 3HEPTHH, TMAMETpPa MPOBOJHHUKA, dIIEKTPONPOBOTHOCTH METAIIa, IABICHUS
rasa BO B3pEIBHO Kamepe [3].

Pe3ynbTaThl M X 00cy:KaeHHE

HccnenyeMble HaHOTIOPOIIKK MeIW ObUIM OTCHATHI Ha MajoyrioBoMm audpakromerpe HECUS S3-

Micro u HCCICA0BAIN pacpCACIICHUC HAHOYACTHUI] IO pa3Mepam, IMOJTYUYCHHBIC PE3yJIbTAaThl MPCACTABIICHBI

Ha ructorpamme (puc.3), U3 KOTOPOH BUIHO, YTO paclpeelieHHe HaHOIIOPOIIKOB MMeeT OMMOJIabHBIN Xa-
pakTep, B COCTaBe HAHOMIOPOIIIKA MPEUMYIIICCTBEHHO HAHOYACTHUIIEI ¢ pa3MepoM mopsiaka 25 u 80 HM.
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OrHocHTebLHOE cofep:kanne, %
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Puc. 3. 3aBucumocTs QyHKINN 0OBEMHOTO paclpeieeHHs YaCTHI] IT0 pa3Mepam

Hanonopomku Meau Obiir oTCHATH Ha AudpaxTomerpe dpon 7. [loxydeHHbIE peHTTEHOTPaMMBbI ObI-
T MHIULUPOBaHBI, BCE MUKH onpeeneHbl. OCHOBHAS 4acTh TUKOB MPUHAIIEKUAT YACTOW MEAH, KPOME TOTO
€CTb NHMKH OKCHAOB Meau. Ha mamnbIx yriax ects MeJIKOIHCIIEpCHAs raja, KOTopas COOTBETCTBYET 00JIacTH
nudQy3HOTO paccessHusl.

(111)

100

80—

50—

(200)
S0.4572

(220)
0 Cu0 741291 (

Puc. 4. Tudpaxrorpamma HeoOITy4eHHOTO HAHOMOPOIIIKA MEAN

HHTeHCHBHOCTD peIeKCOB Kax 10 (a3bl 3aBUCUT OT €€ KOJIMYECTBa B HCCIeayeMoi cMmecu. Tak, u3
puc. 4. BUAHO, 4TO HanOOJIee MHTEHCUBHBIMU ABJISOTCS pediekcnl Cu, a cambiMu  citadbiMu — Cu20 u CuO.
CrenoBateNibHO, B UCCIIEAYEMOM 00pasiie MeId CONEPKUTCS 3HaUUTEIbHO OoJbie, ueM CuO u Cu,O.

Tabmuna 1. PacyeTsl AudpakTorpaMMpl HAHONOPOILIKA MeTH

Iy 20 0 sin® sin?(0) sin?(05)/sin?(01) hkl d a
1.5406 | 43.3194 21.6597 0.369093 0.13623 1 3 111 2.087007 3.614802
1.5406 | 50.4872 25.2436 0.426468 | 0.181875 1.335059 | 4.005176 200 1.806233 3.612466
1.5406 | 74.1291 | 37.06455 | 0.602714 | 0.363265 | 2.666559 | 7.999676 | 220 | 1.278051 | 3.614875
1.5406 | 89.9059 | 44.95295 | 0.706526 | 0.499179 | 3.664242 10.99273 311 1.090264 | 3.615998
1.5406 | 95.1825 | 47.59125 | 0.738352 0.545164 4.0018 12.0054 220 1.043269 3.613989

3.614426

Hudpaxrorpamma o0ydyeHHBIX HAHOTIOPOLIKOB MEAX NpeacTaBieHbl HKe. OCHOBHBIE OTPaKEHHsSI Ha
mudpakrorpamMmme ObUTM WHIWIIUPOBAHBI W PACCUUTAHBI MapamMeTphl HAHOIMOPOIIKA MEIH. DTH pacyeThl
[IPECTABJIEHBl OTPAXEHBI B TAOJINIIAX.
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AHanu3 peHTTeHOBCKUX AM(PpaKTOrpaMM IMOKa3ai, YTO TOCie OOIydeHHsT HaHOIIOPOIIKOB MEIH OCO-
Oble M3MEHEHUsT HaOIIOIAal0TCs Ha Manbix yriax. Ha pudpakrorpamMMe o0irydeHHOTO HAHOMOPOIITKA B TEYe-
HuK 30 MUHYT BHAHO, 4TO oOnactu Aud(y3HOHHOTO paccesHUs MOsBIseTcs MUK Ha yrie 20=21,45° ¢ un-
TEHCUBHOCTHIO [=24 mMI1/c, 3TOT UK HE MPUHAMJICKUT MEIN WIN coennHeHneM meau. [lapameTp Mexmuioc-
KocTHOTO paccrosuus d=4,13A, Tak kak oTpakeHHe MOSBUIOCH HA MAJIOM yIJI€, TO TAPAMETPHI CTPYKTYPBHI,
KOTOpasl Jajla OTpaKeHUe, corjacHo ypaBHeHHI0 Bynbda-bperra, nmeer Oonplmii mapamerp 4eM y CTaH-
JapTHOTO 3HAYCHUSI MEM U COEIMHEHUN MEAH.

(111)

Y =]

100

(200)

s0.5078

(220)

0877

CuO

616358

WMMWMWw W Ww

Puc. 5. ludpakrorpamma 001ydeHHOr0 HaHOTOpOInKa Meau (30 MuH)
Tabnuma 2. Pacuersl AudpakTorpaMmbl 00JIy4eHHOTO HaHOTIOpoIKa Meau (30 MuH)

50 Ld 100 120 1e0 29

A 20 0 sind sin?(0) sin?(0;)/sin?(0y) hkl d a
1.5406 | 43.3542 21.6771 0.369375 | 0.136438 1 3 111 2.085412 3.61204
1.5406 | 50.5078 25.2539 0.42663 0.182013 | 1.334036 | 4.002108 200 1.805545 3.611089
1.5406 | 74.0877 | 37.04385 | 0.602426 | 0.362917 | 2.659939 | 7.979816 220 1.278663 | 3.616606
1.5406 | 89.9467 | 44.97335 | 0.706778 | 0.499535 | 3.661255 | 10.98376 311 1.089876 3.614709
1.5406 | 95.2069 | 47.60345 | 0.738496 | 0.545376 | 3.997241 | 11.99172 220 1.043066 3.613287

3.613546

JdudpakxTorpaMma HaHOTIOPOIIIKOB ME/IM TIPU 00y4deHue B TeueHne 60 MUHYT 1moka3aH Ha puc.6. Kak
BUIHO Ha Ju(pakTorpaMMme, MUK KOTOPBIA MOsSBUIICS Ha yrie 20=21,45° uyTh cmecTuics B 00J1acTh OOJIb-
LIMX YTJIOB U 3HAYUTEIEHO YMEHBUIMIIOCH HHTEHCUBHOCTD C 24 umi/c 10 16 umn/c. 310 00yCcIOBICHO TEM,
4TO MPH JUTUTEIEHOM OOydeHnH oOpasell CHIbHEee HarpeBaeTcs M M3-3a HarpeBa CTPYKTypa KOTopas aana
9TO OTPaKEHUE YACTUYHO OTKHUTACTCS.

| /e

43,3500

120

100

50,4627

61,5944

74,0969

T
80

89,8802

Puc. 6. ludppakrorpamma o0Iy4€HHOTO HaHOMTOpOIIKa Meu (60 MuH)
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Tabnuma 3. Pacuersl AudpakTorpaMmsl 00,1y4eHHOT0 HAaHOMOPOIIKa Meau (60 Mun)

Iy 20 0 sind sin?(0) sin?(0;)/sin?(0y) hkl d a
1,5406 | 43,35 21,675 0,369341 | 0,136413 1 3 111 | 2,085605 | 3,612373
1,5406 | 50,4627 | 25,23135 0,426274 0,18171 1,332056 3,996169 200 1,807052 3,614105
1,5406 | 74,0969 | 37,04845 0,60249 0,362994 2,660995 7,982986 220 1,278527 3,616221
1,5406 | 89,9902 44,9951 0,707046 0,499914 3,664713 10,99414 311 1,089462 3,613336
1,5406 | 95,0898 47,5449 0,737807 0,544358 3,990518 11,97155 220 1,044041 3,616663

3,61454
BriBoabI

B crarbe ObU10 HCCIEAOBAaHO HAHOMOPOILIKY MEIU M BIMSIHAE OOJyYeHHs TyYKOM BIIEKTPOHOB C 3HEP-
rueit E=15 xaB Ha ux crpykrypy. Beio ycTtaHoBIeHO 4TO pacmpeaeneHHEe pa3MEPOB HAHOYACTUI[ HUMEIOT
OMMOJANBHBIA XapakTep C MPEeNMYyIIeCTBEeHHBIMU pasmepamu 25 u 80 HM. MeTomoM peHTTeHOBCKOW M-
(pakTMETPUH ONpPENesICHO BIUSHUE OOIydeHHs Ha CTPYKTYPY MEIOHbIX HaHomopowkos. [locne oGiyuenus
MyYKOM DIIEKTPOHOB € dHeprueid 15 k3B B Teuennn 30 MUHYT Ha JuQpakTOorpaMMe HaHOTOPOIIKA MEIU B
obxoctu 1 Py3nOHHOTO paccesHus MOSBIsIeTCs MUK Ha yrie 20=21,45° ¢ uaTeHCHBHOCTRIO [=24 mmri/c,
napaMeTp MEKIUIOCKOCTHOro pacctosuus d=4,13A, mapameTpsl cTpyKTypsl, KOTOpas Jaja OTpakeHHe, CO-
TJIacHO ypaBHeHUIO Bynbda-bperra, nmeer Oonblnuii mapaMeTp 4eM y CTaHIApTHOTO 3HAYCHUSI MEIH U CO-
envHeHny Meau. [lpu oOmyueHnn B TedeHnd 60 MHHYT HHTEHCHBHOCTB ATOTO THKa Majaet 10 16 umn/c, To
€CTb U3 32 TEPMUUECKOro 3P QeKra HoBas CTPYKTYPa HACTHUHO OT)KUIAETCS.
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Hlaiimyxanosa A.T., 'abgymnmma M.T.

MpbIC HAHOYHTAFBIHBIH KYPBUIBIMBIHA a3 KyaTThl 3JIeKTPOH/IBIK HIOFBIPABIH dcepi

Tyiiingeme. MetaplK HaHOOOIIIEKTEPAIH HETi3Ti (U3UKAIBIK KACHETTEPi MAaCCUBTI KYiiJleri MeTalIMEeH caJlbIC-
THIpFaH/a ailbIPMAIIIBUIBIFEl KOTI XKOHE KOIl JKaraaiaa oJaH epekiie 6osansl. Makanana eTKI3TIIITIH 3JIeKTPIIIK Kapbl-
JIBICHI apKBUIbI aJIbIHFAH MBIC HAHOYHTAKTaphl 3epTTENiHAl, a30yphIIThl PEHTTeHIIK AUGPaKus d/ici apKbUIbl HAHO-
OeJNIIeKTepAiH oJIIeM OOMBIHIIA Taparybl OMMOJANBII CHIIATKA Me OOJATBIHBI XKoHE OOIMIeKTepIiH 0ackiM OeiriHig
emmemi 25 HM >xoHe 80 HM OOJaThIHBI aHBIKTAJABl. MBIC HAHOOOIIIIEKTEPiHIH KYPBIIBIMBIHA a3 KyaTThl AJICKTPOH/IBIK
LIOFBIPJIBIH dcepi 3epTTeninai. MbIc HAHOYHTaKTaphl PEHTIEHIIK TUPPAKTOMETPE TYCIPUIL; CoyJIeNeHIIpIIreH )XoHe
CoyJeNeHipiIMereH HaHOYHTaKTap/IbIH CaJIBICTRIPMAaJIbl Tajjay >KacalblHJbl, PEHTTeHIIK Tu(paKTorpaMmaiapsl Tal-
Jlay HaHOYHTaKTap/Ibl COyJIeIeHAIpyAeH KeHiHTi epeKile e3repictep a3 OyphiiTa, 1UQQy3usUIbIK MAIIBIpaTy ayMarbIH-
Jta GalKanaThIHBIH KepceTTi. JKyMbICTa CoyeneHipy YaKbITHIHBIH MBIC HAHOYHTAFBIHBIH KYPBUIBIMBIHA 3CEpi /I aHbIK-
TaJJIbl, COYJICNIEHAIPY YaKbITBIH apTThIPFaH/Ia XKbUTYJIBIK 2 deKTTepain yieci eneysi 60masl.

KiarTi ce3aep: MbIC HAHOYHTAKTAPHI, SIEKTPOHIBI COYNIENEHIPY, KYPBUIbIM, HAHOOOJIIIIEK, YAETKIIII.

Nakysbekov Zh.T., Buranbayev M.Zh., Aytzhanov M.B., Suyundykova G.S.,
Shaymukhanova A.T., Gabdullin M.T.

Influence of the electron beam of small power on the structure of nanopowder of copper

Annotation. The basic physical properties of metallic nanoparticles differ sharply from the properties of metals
in the usual massive state and in some cases are unique. In this paper, nanopowders of copper obtained by electric
explosion of a conductor were studied, the small angle X-ray diffraction method was used to determine that the size
distribution of nanoparticles is bimodal in nature with predominant particle sizes of 25 nm and 80 nm. The effect of an
electron beam of low power on the structure of nanopowders of copper was investigated. Copper nanopowders were
photographed on an X-ray diffractometer, a comparative analysis of irradiated and nonirradiated nanopowders was
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made, analysis of X-ray diffractograms showed that after irradiation of nanopowders, special changes were observed at
small angles in the diffuse scattering region. The influence of the irradiation time on the structure of copper
nanopowders was also determined in the work, with increasing irradiation time, the contribution of the thermal effect
becomes significant.

Key words: copper nanopowders, electron irradiation, structure, nanoparticle, accelerator.

M.K.Olzhayeva, N.O.Darmenkulova
(Al-Farabi Kazakh National University /Kazakhstan/
E-mail: moldir_olzhaeva@mail.ru)

GRAPHENE REINFORCED METAL MATRIX COMPOSITE (GRMMC):
A REVIEW

Abstract. Graphene has remarkable mechanical properties, which makes it hypothetically a good reinforcement
in metal composites. It also has exclusive optical and thermal properties, which make it striking filler for producing
multifunctional composites especially in case of metal matrix composite due to its viability and outstanding mechanical
properties. In the past few years, relatively little consideration has been given on graphene reinforced metal matrix
composite (GRMMC) in comparison to polymer and ceramic matrix composites. This review article gives a wide-
ranging overview on the state of the dispersion of graphene in composites, including materials already synthesized and
characterization. This paper also focus on different dispersion methods, mechanism of strengthening, composites syn-
thesized using graphene and its applications.

Key words: graphene, graphene oxide, composite, nanocomposite, nanotubes, dispersion.

Introduction

Graphene is one atomic layer thick sheet of carbon or film of carbon atoms. Due to their sp? - hybrid-
ized two dimensional honeycomb structure, low weight, thermal, electrical and mechanical properties, it has
been attracted to worldwide. In fact, graphene has a number of unique properties, which makes future appli-
cations and it’s also the strongest material ever measured; it's the stiffest material; it's the most stretchable
crystal and most thermally conductive material known to man [1]. Scientists had speculated about graphene
for decades before, it was productively synthesized in the lab during 2004 by A. K. Geim and K. S. Novose-
lov [2].

Graphene nanoplatelets (GNPs) consist of small stacks of graphene that can replace carbon nanotubes
because it possesses all the properties compared to CNTs. The main advantages of using graphene over
CNTs are a higher specific surface area and less tendency to twist, which makes it easier to disperse into a
matrix, simultaneously improving mechanical properties in terms of strength and stiffness. It is also relative-
ly relaxed to produce, inexpensive and potentially has not much health hazards compared to other allotropes
of Carbon [3]. The intrinsic properties of Graphene nanoplatelets (GNPs) have found to be myriad applica-
tions and are useful as nanoscale additives for innovative composites, as a component in advanced batteries
and ultra/super capacitors, as the conductive component in subject to coatings or adhesives, and as a compo-
nent of e-inks. The research of graphene including the control of the graphene films on substrates, function-
alizing graphene, as reinforcement and exploring the applications of graphene has grown exponentially as
shown in Figure 1. According to Web of Science database, there were 164 papers published in 2004 with the
word “graphene” in their titles, abstracts or list of keywords. By 2010, there were 3,671 such articles record-
ed to the Source Thomson Reuters Web of Knowledge. However with this substantial advantages need to be
reinforcing to the material which are especially in application with aeronautical, aerospace and automobile
industries. However it’s hard to achieve improved mechanical performances using alloy components modifi-
cation, deformation and heat treatment processes. Matrix with (C, Al»0s, SiC, B4C and CNTSs) reinforce-
ment’s composite is roughly investigated [4]. Now the biggest challenges is to develop the equivalently gra-
phene dispersion strengthened composite without damaging the intrinsic structures. GNFs/Metal Matrix
nanocomposites may be favorable candidate for the next age group nanocomposites. Some of the important
mechanical and physical properties of graphene are summarized in the Table no.1.
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