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Abstract

Graphene reinforced composite is a new generation of advanced composite materials. In this ma-
terial, graphene platelet as a reinforcement is randomly or evenly distributed in the matrix with
gradient or uniform arrangement according to a certain rule along the thickness. The mechanical
behavior of graphene-reinforced composites and their structures has become a hotspot in the re-
search field in recent years. Based on energy conservation and Rayleigh-Ritz numerical method,
the natural frequencies of free vibration of graphene reinforced composite truncated conical shells
under simply supported boundary conditions are obtained. Further, parametric studies show
fundamental frequency of graphene-reinforced compositetruncated conical shellincreases mono-
tonously with the increase of graphene weight fraction as well as bottom radius-to-thickness ra-
tios and is greatly influenced by the distribution pattern of graphene nanoplatelets. The dimen-
sionless fundamental frequency increases monotonously first and then decreases monotonously
with the semi-vertex angle.

Keywords

Graphene Reinforced Composite, Truncated Conical Shell, Free Vibration, Rayleigh-Ritz

AEHiEEE SR BN E H#HER
B Hixzh

i"‘i"7 ﬁﬁ‘:‘z: ﬁmﬁﬂfi

e nE BRSO =B, dbnd
Email: wangyiansym@163.com, ‘jianmobetter@126.com, alwmiku@Outlook.com

Woks H . 201945 150 FAHER: 201945 H29H: &ATHM: 20194F6 H5H
ETEE .

NEF| M £, BT, IR SIE R R S A RHE TR HE TS I B BIRBI0]. JIAERTAE, 2019, 8(2): 101-108.
DOI: 10.12677/ijm.2019.82012


http://www.hanspub.org/journal/ijm
https://doi.org/10.12677/ijm.2019.82012
https://doi.org/10.12677/ijm.2019.82012
http://www.hanspub.org

R

ARIFRLSMBRE M —RREEZ G, BT, BETEAREABNTRK A2
J /NG R RORLIE SR AR BE AL BR S ST o AR AR A o, 7 JB BT (] 4R R AR /R A6 R BRI SIHEAR
A BIEHE R R SR RS AT R ERNIEEREARF R LA R . & T Rayleigh-Ritz3U{HH 2,
REABEE BRI AP RBITRE#RARSCL T 0T B BRIV EA AR BEKRRY: F R
SRR AR 5 0 R BRI E A 86 & B R i S8, B2 XA REmRA;
R - T0 A B R Se B N fE SRR D s B Se AT A2 5 B A4 3 Do B n

Xiin
AREEER AR, BT, BH#R3, Rayleigh-Ritz

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5]

ASIRATAEY), SR, BRI HERIAUR, SRS R R DL R i s et itk
Re, Bz RS EA G B BRI 58k . Rafiee S5 A[114RH, FEAEFRERIIRR P IN 0. 1% &
R SRIGIHTEY), SR IR B SRR i e 5 20RO IR AR LE I NIE 52%. Parashar 4%
N2 A BRICTT 0T TE 1 A B0/ 2R S IR AP J AT Do A AT TRL S 21 280/ S0 TR AR P i ol 28 ey
SHIIN 26%, 1M A SR04 4 55 1R 1R AR 70 B 6%

W TSRO0 A PERE, (B N AN 2 228 R0 0 SR N 0 2 S M RS 0 ) 2247 M T R E I .
PR N[BT SRS 3 T 2 1) St A S AT 9 EAT AT TT, OGRS BT Db RERR AT RIS, B
TR A BRI B T R A SR AR /N BRAE AT R SR A, BEALEE SO AR % 18] [P ) SR S
Horpf S0 (0 B B E BRI SR 2R R B I, Mz ARG RAR SR RN, Z30E
NJE W SR 9 R S MR A R B T T T IR AR . AEBEERY I, Wang 58 N[4]FIH] Navier J57%
Xt DHRERR AT S8 J 1 5 B A AP RL R 52K B BRSNS AT T 7 0. ESEASIA 2 RE T3 T 7t
TSR P RS RV A e B HE R IR B . 5T IMLS-Ritz A BRITI7 %, #R[6]558 A DI IEAR (¥ H
HIPRBIRF AT TR L. J TR sRAE, BEFATIIFRE 747 880 1 5t I e 2 A AR B e Rl 7 Tl
MBI . 3R AR A skl 1 9 2 A RRHE TR b KR HT LKA JABIE T 4T T 1 IR S i

ARO[ #5728 — AR 2 UG I TREEE M, R AU TR SR 52 217 2 AT 7038 A D RE M) ¢
o (HAEATFRBISTIR A, 41X S0 50 A MR S5 1A AT 7t DORT2. R W5
HEFE, XTI B HE TS RORIT FUE A IR o Dy 1 A sl 1 o 2 A R AT B8] 77 5 ) PO B T AT A TR A
Mt N, RS EAT AT AT SR AR R AT L B

ARSI T — B BT UV BV [0 A SR A 1 9 2 A A LT [ 52 1) B RSN HEAT 34T o I RE B ST AR A
Rayleigh-Ritz J7ikA9 S 45 #) H BIRSN I RA SR, 3447 S0 A [F Bk 2 20M ) LT 2 500 A 5244 38
5 R A AR R HE T2 1) B ARSI A RE .

ik

DOI: 10.12677/ijm.2019.82012 102 VAETIS


https://doi.org/10.12677/ijm.2019.82012
http://creativecommons.org/licenses/by/4.0/

2. ARKEES SMRETEERT RIS Y

BV 187 B S0 oA T AT R ek (1] 1), KB L, BN by, PIRIEER D38 1L
SBECN N, o A S A /NP E 3G s AR L AR T 5 HE 5 A R B T m) B S B R DA o A U 84T,
O. X il A BEEEAM (K] 2) FERAREX T O AR EPERNZ, X X 540025 75wk
FFRE, AR E BT MERERE . W 2 FrosBl s AR A B IE AN S ERS. B 0ER
% FAR 8 0] BLRIZ 1E B Halpin-Tsai #52Y[3] [4 1451100

Figure 1. Geometry of truncated conical shell
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Figure 2. Different graphene distribution patterns
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pe =1.06 g/cm*  E, =1.01 TPa,v, =0.186;/, = 2.5 um,w, =1.5 um, h, =1.5 nm,
fo =1%,p,, =12 g/crn3 ,E,, =3.0GPa,v,, =0.34,L =0.8 m,# =0.002,, =0.5m.
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Figure 3. Dimensionless fundamental frequency of truncated conical shells based on different total layers
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Figure 4. Dimensionless fundamental frequency of truncated conical shells based on different semivertex angles
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Figure 5. Variation of dimensionless fundamental frequency of truncated conical shells with graphene weight fraction
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Table 1. The first six order dimensionless natural frequencies of system under different distributions
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Figure 6. Dimensionless fundamental frequency of truncated conical shells based on different bottom radius-to-thickness ra-
tios
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