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Abstract: In this work, robust adaptive control of a 3_Axis Motion Simulator robot for
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Euler method. Subsequently, considering the electromechanical model and taking

uncertainties into account, a fuzzy sliding mode controller is designed for motion
simulator, and after simulation, it is implemented on the system. The implementation
results demonstrate the controller's satisfactory performance in tracking desired
commands in the presence of uncertainties. Also, the results show that adding a fuzzy
system to determine the saturation limits of actuators reduces the chattering caused by

the sliding mode control structure.
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Providing heating and cooling loads using of various
hybrid systems with Earth-to-Air Heat Exchanger
(EAHE)

Abstract: Due to growth of the population, the global energy demand has increased
drastically. Therefore, the desire to use renewable energy sources has also increased. One
of the ways to reduce energy consumption is to use shallow geothermal energy. In the hot
seasons of the year, the inlet air of the building can be cooled/pre-cooled by passing the
warm ambient air through the tubes, tunnels or channels buried deep in the soil, where the
soil temperature is lower than the ambient air, and in the cold seasons, it can be
heated/preheated. This system in many cases does not respond to the cooling and heating
load of the building, therefore, this system can be used in combination with other thermal
systems. The latest researches and developments on the hybrid systems of earth-to-air heat
exchanger (EAHE) with air handling unit, air geothermal heat pump, heat recovery,
evaporative cooling system, wind tower, dome roof, desiccant cooling system, solar
chimney photovoltaic/thermal photovoltaic systems, solar air heating and phase change
materials have been investigated. Studying the results shows that using these hybrid
systems can significantly increase the overall thermal efficiency of the system compared
to using the EAHE in a single mode.

Keywords: Earth-to-Air Heat Exchanger (EAHE), Hybrid systems,
Preheating/Precooling of air, Energy consumption, Geothermal energy
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® Dehumidification
& Air Source Heat Pump (ASHP)
7 Evaporator

! Shallow Geothermal System (SGS)

2 Earth-to-Air Heat Exchanger (EAHE)
3 Passive and Active systems

4 Air Handling Unit (AHU)



VEY st g ot V0% ool 5)lod F o )leds Y 090

Coond )3 gy slodlg) oS5 slaasbls go5 cpl o

G 905 G b g 00 S e Jate (> Sljk 4 sVl
29,5 o0 )5 Lanmma 5y goclae (Slor Caled o lge (9,5 0
9 et wled Glaobil atws g0 4 Sl slaob;l
ol gl o DY) wiss o gunpnds Vit 2
(ol (wlod b (1) Siileds S a0 495 b it
S8, 5 Ze, Sl g Wl e Gl e S 9 e Sl
Ol s looymny 5 50 5l pletle 2l S5 slen
P Jbo o008 e colar Sl Josw S 4 s
ey oled SRS L p)5 5 0 Jlow s lod 2>
byloee 05U (slsa 5 camin do o b )5 Las Glso g 00 S
GhalS a3 cpaiz ol Glos 45 ead oS5 Glgr G 9
Coled 3 g ol lga & ey Jowe sladlgd JBls 4 sl
) & 0 QT Sl a5 08 )5 o0 )5 Lasee 81y Suze

D] el oo solo ol

S 8 o 3 Slen 0
kit ek ld G Jie

e T
' Bl lye = K
o gas H ==
= Sl 515 S5 Iy £ay
=
Sy s399 = Sl e e 430333
S XN g o 4 “lon o0
e i s Slazil Job
=
=
r =

e o o

bk = e 4 ey ()l Jowe oS 5 Sleds ¥ S8
V] sl b )5 pdits o 51>

[l B e g
Slazl

1

e L

-

Sl S i Iya £y

prepve

S S s 43939 9
P e 3 ;
s = i

w9 520

Lk - Teo & ey (Sl o S Slal ¥ S
DY) bt Jad 5o puiitas 5,1,>

Sl (smiige 285

VP oy a0 wilgh oo (oS 5 i £9 2l 65,5 4 &S
Iy 2l e aldle ciolojw (65,50 B ypan 5l a0 VYA 4
Dol ses 1als 1S 6] LoVIs 3 etmsn slo e sl
SJosle Jasll Glalse )l cu 5l Ol (oo Grizran
47300 Y0 sboo) (Brae e S Sl a ol Jlw 4 lse
s (hss 08 5 5 5l Gale)S Glagiurs Glp ogemles
Jgad )31, Gl ln Gogemdis 4250 7 (slod) (B pae om0
Sl sla ISt 4 az g5 b UAT 055 el s 5 s
5 Slr Ol Joad 53 Glgion |y (o5 5 il 00 (V)
Dgad oolaiwl 5 Glesle 2o lgr yoged

A
AC unit

Insulation 5 I
] |
: £ 51
Inlet air £ 3
3 é [ d \VarTn
l Blower/Fan 1 ¢ £ IM: air out
: Ji
[V ¢ W ¢ —-d
H

Outdoors B Indoors

i

EAHE

P &5 JS = s 4 ey Syl Jae oS 5 Sileds ) IS
[o] bl Jad

Insulation ; ASHP
X Reversing valve in ,
| heating mode
[p4 BZeZezezezvezeeeieeiene: position !
b 1 5 S —
M oHo o '2 . T = Coul
Hooair ‘_I 5 Xpansion Compressor ‘5!“’" 00|
E supply —IF ’ valve ' g4 M" air out
k 12 Q >
b ! Supply fan e 3
K I PRy -,
il
4— Retum=air
Indoors {1 Outdoors
T 7
Soil
EAHE b)
—>

o~ 98 4 ey (Sl Jowe oS 3 Sl VIS
(0] e ab ,5 s ole)S s

Sbil = lgp 4 ey (FHly Jowe cuSy Y-
'Sl

Ebe 505 Glaptuns (S 5l (SO (Sl slacll
Slgo asges S 0 aud, cows 3l 6550 5l I &lp aS el
IS b a DNV 5,5 o 8 sslinul 590 Lame S
SJUE 5 o8 5l &S sen Sl sle Joe 1 (29 oL

loauds La.iw" (A.Jz," >5) e g ,.&A 6Lm

2 Direct/Indirect Heat Recovery Unit

! Heat Recovery Unit (HRU)

A



SlSe (i 585

Airin
: i
¢ Waler in
Water out

DA pitns (65 Gialo o s 51 (g Sslats £ IS

S~ 15p & e ol Jee oS5 Al 8
Sges o535 g3 aS oad LS5 Syl Jouwe I peditane o
s alllax O jgo a4 olS 35 51 G jolgn 5 asils w5
oo dlgl 5l (29,5 0ud Sy i Slse a5 (5 9l 1S (oo
L aS (25,305 b (eled )0 s o )90 4 192 4 (e
Loy oad e 0l 158 Jows alg (WL 5o Ol (595 (6!
Gial5 1y ol glos 5 03,5 oy s Ol 3500 (sladlg) L oo
SLRoULS St 4 s o (2l (Slo0 0 51 (5o w0 o6
Oiats 3l oo Ol B ran duoy0 FO sga> jhalS b
ALl (65,51 B pan 31,0 FY 3505 wilgi o pimmms £93 oy
Dal sas gals]) )5 e

o = lgd 4y (Tl Jue eI -0-Y
Feaswd i lo

O3 Sl e eSS g 9 o Slapiees (S
2 by b u—*—"l-’ Slp e Giale s s L 92 4,
‘9.@ oS S &9.: U"‘ o ML"SA uy‘o).;o 9 [B)f d.lOL».A
e dhewg 4 J5u8 BB 0> 50 G 9 0B (65 Cusb)
G 1) lgn Cogby o Stz olge 00,5 o0 0w (5 pied o
S oo i ol sl (susby Jobs 4l b oS alx
PR L olEee ) OF Sas osle bawgs el Dla Cusb,
o3le 31 CoaiiS Ll slgn (b2 2 yme po BT ol 518 5 0,8
IVl o5 Can 1) s, o)bgs wilgn b o,5 Bis (S Sas
Gl Tocl s el Laseiie (V) Seilad S5 a5 sbilen
ryae Cugh) ol )0 a5 955 g0 CiSs Eyz 9y Lapee

OhlSes 5 Sule e

- oo oolanl 4z 10 Gl Sl obbys o)lse (S o
35d oalal (29,5 ler Ol e Sy Wlgi e AT 090
z9> Sl o V¥l a5 g0 428 1,38 1S a0 T 4y &5
Slop b g Jae bl @ 5l (pl eulaS b wilgs o Laios
20,8 adsd gm0 oo

S piwnw — Igd @ o) (FHl > Joo oS 5 -F-Y
" e g Lo s

aS ol Syg0 (R 6).«.79.3 oalS S 6[@@» L}AJLN‘
Loy ond has )b 4 ol g LS élye b of ol s
25k & et £55 al 3l g0 SIS (T Ige gloo rals
3158 & mey Jare oo Aol 0,Shee [10] wigs oo
5 013 Sesleds (0) JSb )0 oS sy ialo y
as Ayl eyl ) L 0,5 (glsp 45 el bl gl 3 00
ol Sl )0 5 0sden 3)ly Iy ey (5512 S S
395 Ol 5l grend 5 slgp g g SLLISL o ) >
Ol G 39800 3500 Gty Grib (0l 5l g we0(o0 S 4,
prr JE! aealin 5l ooliiul b el Laseiis (8) S o o5
OBl p oo OF gladlg) b pritine s ules 5 &)l
Sy p odd plol Gladod 098 o Lo Jials jl>s ccugb,
aslio ,o ol leaily a5 amo o lis oS 5 wleles g5
AsS aile S & g0 A e (6 s inle yu ailelis
4 ams o lis bt VPl cal jiag wso s F0 o0
Oy Joe Solg) 4 S (oS 5 s
@ Gmey Joee Job 5l 00,0 ATID B il oo St lge o

DV] sals 15

65 ol 3l eslil

sl gls

@30 glgh

Sl po s —l92 & (e Joe oS 5 Sileds O IS
V9] s 5

2 Desiccant Cooling System (DCS)
3 Regeneration Air Stream

3 Bypass valve

4 Evaporation Cooling systems (ECS)

! Direct/Indirect Evaporation Cooling (DEC/IDEC)
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The study of the effect of fuel dilution in
methane/air counterflow diffusion flames on the
emission of environmental pollutants

Abstract: When the non-premixed combustion is the result of two different streams of
fuel and oxidizer, it is called a counterflow diffusion flame. The main goal of the current
work is to investigate the effect of Argon gas as a diluent on the counterflow diffusion
flame and the amount of emission of pollutants such as NOx, CO and soot. Numerical
simulation was done with the help of CHEMKIN combustion simulator software. The
diffusion term was discretized using the central difference method with a second-order
error. In order to more convergence in the discretization of convection term, the upwind
method, which is able to detect the flow direction, was used. The discretized equations
were solved using a two-point solver with time integration. The results show that
increasing the amount of diluent leads to a decrease in the maximum temperature as
well as a decrease in the maximum mole fraction of active radicals, including H radical.
The reduction of the active radical H makes the fuel less affected by this species and
therefore has more diffuses on the oxidizing side. The emission of NO, NO,, C,H, and
CO species, which are part of environmental pollutants and are harmful to health, are
reduced by an average of 25.32% with the increase of diluent percentage, which is very
important from the point of view of air pollution control and issues related to
combustion efficiency.
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Abstract: In this research, inverse estimation of absorption and scattering coefficients in
variable index media is investigated. Forward problem is transient radiative transfer
exposed to collimated laser pulse that is solved by discrete transfer method for one and
two-dimensional problems. For solving the inverse problems and minimizing the objective
function, which is expressed by the sum of square residuals between estimated and desired
values, Conjugate gradient method is used. Then, different one and two-dimensional
inverse samples with a simple and straightforward way for obtaining the sensitivity
coefficients are investigated. The high accuracy of the recovered values even by adding
the measurement errors to the exact values, shows the desirable performance of the inverse
method. Although with increasing the measurement errors, the deviation of the evaluated
values from the exact values increases, but identifying the position of impurities in the
environment is evident with proper accuracy.
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Bifurcations behavior of elastically embedded

Khosravanian carbon nanotubes due to moving harmonic load

M.Sc.

Reza Ebrahimi* Abstract: One of the most significant applications of carbon nanotubes (CNTS) is
Assistant professor, transportation of nanoparticles in drug delivery systems. In these applications, hanotubes
Faculty of are subjected to moving loads, and this leads to nonlinear vibration of nanotubes. So, the

Yasou'_ztgri?\/e:rrsiﬂg' main purpose of this study is to analyze bifurcations behavior of elastically embedded
) Yasou);’ CNTs due to moving harmonic load. The model of the system is formulated by nonlocal

Euler—Bernoulli beam theory and Winkler spring. The Galerkin and Rung—Kutta
methods are used to discretize and solve the equation of motion, respectively. The effects
of some parameters on the nonlinear response of the system are investigated by the
bifurcation diagrams, phase plane portrait, power spectra, Poincare” map and the
maximum Lyapunov exponent. The results indicated that, at high excitation frequency,
the system stays in sub-harmonic motions by increasing the amplitude of the harmonic
load. Occurrence of the first irregular motion can be delayed by increasing the excitation

frequency.

Keywords: Bifurcation, Carbon nanotubes, Winkler elastic foundation, Nonlocal

elasticity theory, Moving harmonic load

rebrahimi@yu.ac.ir . Jgue soiuss ™



SlSe (i 585

= e s L8 Eldail e o a | St s (5o,
St g Taisgy Sygo a4 Ay (Jao onl po i S g5l
gy ried ool oad Joo THISus 28 L Snl
WS oo nb gl el g0 ,8 Ll 55 Ll yily SiiSa
S8 s Rl 4 i e Sl oo Gl &S
D39b Sy I L (rizres 098 o0 s (Sl
Gl s (Sealips Gl 5y merd ol nib
5 gyl Sl )| Julos [N] oK 5 Logzol b oo
WiVl g 9Selged 53 Joo bl 2 1) Sldgl Jol>
Bl ol d0e 5 (2330 5550 byt 38,5 a5 50 b (ora e
5 el S (Soalias sl VY] sl 5 (5051 0,8
IR S e ks SOl Ol (pmblise plawe co &S
el il a5 ol L s wles S dmsbne cunsl 4385
Gl bt g e el e Tells Jsb ebiie
o DY e 5 Lo osd o pls a5y (ilS 2
S5y 00 abll Alglgil Ky &5 o s oSl EYolee gl ]
@l S g S eie Sldgl e S S s S
Sl aalil Bons g 0,556 pym ial3dl b oas wols oles
9Pl b 63 o2 sl 5l Jolo gl G IS (o ]
i ool b [VF] b 5555 e i 5 s
b oo dbos St 51 (2L (b2 sl g del> = Jlow
St (SYsb ()5 gl S s oldgl Jll ol
Ol Jsshe Salus slagsjluand Golul Ll aisged
Ol S obul 4 (o8 (o y oles Hlaue G as wisls
hob dolall Jlo jo ol ydel JUasl bt 5l Jlw
Ayl o (Saalios gl [V0] oflSen 5 jlSas ool
Ll (28,5 5k o L) S paie D39 g Jlw Jol> (oS
oIl S sl Glis gl aisls j 3 (o) 2 9590 (253 (650
los Al pharn (b W8 Jlow (b e
2l sl S (Seels ylul [F] ohlSes 5 olodle
idged aalllas G555 bslS (6,95 bl ol 356 3 1
Skl 4l SUpul Ly cul a5 ol las b
D20 oo s YL glace o Cos a4 |, Salo
Ao dgdgl o)l wlols )l Fuly g5, 5 Y Sldlas
Jolge 0929 Jdo 4y aSJl> jo cl ool ploil S e b
b e sosdy Coul (Sen 128 > DYl 5 (S il
5 TS lars oS Sl sl glosizn

o2lnl Loy 5 g s Lo,

doddlo —)

& yasie ol 1ils caww 4 (CNTS) ' 55 sladdglgil
Glit slas,flS 5 S Sl S o3
I il D] s ol 5oyl
SO CNTS (625,15 4 aigd oo oolizwl . g [Y] ojgin 3l 5
Gan g JsSle Sl JUIS plaie 4 plays s slapions
15 lydgil Jals slaalsloil 1) 9o ol il 353k Lz
Oliles,l 4 yomie a5 Wby 8 (Sl poye o)l B yxe
ol Slalllae (sl ol o [O] L] 050 LT j5 (o200
i e o ol 5 i s s CNTS s | 8, (s,
g go 0,Ll Ll 51 Sy 4y sl jo
(S5 i Al s (sl Ll [F] Ko
A aslllas 5550 S e Sigala sl (oyne j0 ;5 eole o8
JIoge 5JUT g, 5l eslatwl b Slej 038> slagewly el ools
il Cond 5T Wlosel G 4 o (65 1,
Sesbios slagely (59, S 2o Jb So 28 W8 g o e
SIS s aS weo o plis bl lead Cou i
Sld> 5l 55 )5 sl e slad Slonel cows &y (Sslus
b ey ol polie gl attes la B SIS
oS i o s Sialis sloSE ks 5
VT OllSen 5 Sisp wiS oo oo oo S 4y oS8
R S Aelal o o S e D1 e 5l (L0 Slil)|
o L85 018 3 () 32 990 ) StV i (6, 485
Sloy Gl Sanl oad 4 S 1S 5o (S O)90 a4 S|
5 b yepm sl o dmsls ccilis (sla el (sl 4
Sl 35 oyl 31 88 ks o L [A] o Sen
i Sl ly (oo oo yid dlnii¥l (6,555 5 ol il
St 53y DSl e Cod (08 Ayl S gk
S0 as oy Qi IS bl aisged sl Syl
i Sl o i il 5 oy ly S (5,5
[] OLen 5 Conpp i 050 s 550k 25 @
kP o 1y Jw el gyl o 65l g ol wlals)l
zbo wiols 118 dalllas 550 uoblinege 5 laoxs 40 9 S oo
O T R B R I S
e Gl s ey a5 38 b i
g gl 5, S 65, [1+] ol lSas 5 5Lt

4 Doublet length scale parameter
5 Bifurcation
¢ Quasi-periodic

A’

I Carbon nanotubes
2 Shell
3 Winkler



VY sl g croge 0% ol o,led o8 ol Y'Y 660

S5 53 ool D90 4 Agdgil Sleml 99 50 650 Lulps

Ao P() Sisejle (25 o5 syl S50 e
Cwloals

s e iyl e il oLy oyl Lt e

R PR W d..ﬁ)f

7
[ = Xp(1) ~P(f)=p>

Section A-A

StV iy basgs oy ablol _ty,S gyl Joo | S
S e 9y LS

[ SIS CUR R T POV COUNNC W) | - ST C B PR ¥ V=9

dod ;0 WS Glase 31 oul ol ddas SOy oy

155 n o sl et Ami¥] (5,55 Wolae el oz bl
V] o9t olo pj &ppe @

(1—(epa)’V¥)o =1 D)

‘51)23 6[.@649)1.:45) oole u.:l.) w)JA.:TBO"V‘a ‘9045

25l Y Sas o A ansein Jsb (058 o0 (s
b gln ablige e A5 Guyile 5 (et G
el sbinly 5o ooy ainn stV Ol 5151 Jgs 0 — Hhgl
@ wlgee oo 285 (nlple g Saidie (g

Vgl by 2 D)9

Oxx — (eoa)z % = Eexx ™
€0 Jooype el ST gl oo alaxde a5 shiles
S ¥l ()95 090 w3 Sl 0 i Joleo
— kol 5 698 88 S 0 b sedie Jelo (o)
Z j9mo Slaal j0) oy Slils,l oS > doles ( Joip

LYY] 5 sl & le alglgils

Sl (i 4585

Slalllas ;0 45 54 ol it (Seolis gl jo ' Slugsl
Sliass S 4 caldl (o Y] el 0033, gy YU
3 95 ebee 4l CNTS (s 8 1) (59, ol plox]
blis 5 36 amio (loj Gly sloylogai 5 [VA] o Ken
15 S ol Sy Slugsl i, ais gly o lSils,
—dilio] polie o Ailes S solaiul ISl yiun (59, 4185
Sl 33,5 (B rma s )3 Slugdl i3, 585 611, 7Sl
oy 2o on)S Aglgill S (ot e 18, [VA] Slgils
03503 (s (55555 LS (6,95 elul e 1) Sesbls Sl
o3lail 31 eSS yo0 5ldg Jlade a4y asug oS ol lis mls el
5 Sy a2 i 1) dolail il o Slugsl o8 > wilgs o
S i i il o Slagal lotes) [1-]
sls lis s wsged adllas J)l,> 5 cwabloe olase o,
sl o gl Jsbo 5 cmmsblite Ghime S (gla el a5
iyt 4 IS 4 Slaga] S 58y 555k sl
Jelod 45 a0 o0 LiS (i Slalllan gabez 9 590
Sn o A olagen i 55 s L ONTS (Sl
ke A5 Sem¥l Sy bt e S Sige
alllas ) 9 Gl 5l el 418,55 18 (o) 2990 (353G o3
Syie 4b cos CNTS gl Jow &l 51 e ol
S @ o Je it V) (695 Gliw p Siseyla
SlRl s 39800 a2l (25,5 (g, b ol s5le
Gl Sy S e Seige)le (59 S g S 8 sl
o S5y sla fogei gt s ot o Sl
2 BbL sled pou ;Sle 5 o)y ablie (ol o 6

=

.ao;sa
Ao Sy g2 g (G g0 58 Y

i g o ablol S alelgil Sy Jaw (V) S o

o ool ol Soleds jobo s oS oo (59, ot S

E atsia¥] Jodo 5 L Job db ceabinis sl lo alylgils o

B e e ERCH N R E R

el 00l 428 F

slazal o Vp 2ol ey L P(f) Sdgolo (2 )5 59,08 @
IS (g0 IS (X jgme) dlglyls (s j5me

9*M 9?w(xt) el X jsma y9me 3508 P() ()l S50 ez ®
B = , v = < . o " °
a2 T p(xt) = pA o7 4p) ol s Sernssal ol 5L
2 Threshold T Chaotic

A



SlSe (i 585

)l). Al PO ‘J}M ;5...)3.0)& )l.j u...vﬁ}n Xp:Vp.t as
o Ky oS e Seiga )l s il 15 Q oS poxte Siga o
el 13 Sl Sl lds

X2
f g(X)S(“) (x — xg)dx

— {(‘Dng(n)(xo) X1 <X <X
0 Otherwise

)

el elgs

o5 A5 95 b (gl -

ol yas s aloles a5 (V) glo)b sl o alolee Jsos (6l
199 03] (eSS ) D50 Ay WlgH oo s (SO

w(x,t) = @(x)q(t) 0n

&b gl ol Al aens Slaiss () YU alal) o
2y Syge 4 Jabe jwgs i Luld Glp 55 0X) oy

S R

@(x) = sin (%) Qh9)

(V) doleo opd b s (V) 50 (VYY) dolee (6,101 L
iy ol ((O,L) o3L o s 5 1,5l Bules 5 (%) o
39 o0 Al e S > @S>

MoG(t) + Kq(t) + Ag* (1) = F(t) ()
:aS
M,
L
= m-[o @?(x)dx 0%
L
~m(eoa)? [ 0" (GIpGOdx
0
K

L

L
= Elf ¢"" X e)dx + klf @2 (x)dx
0 0 v

L
—h®ﬁVL@%@M©W

&

o2lnl Loy 5 lly s Lo,

Bz p slsil 55, o0d @i (250 S5 PIXT) oS
My olos t s olulr WXE) (qhie mlaw A gyl
oM ied lee il dodail jo oud sl e lewe

Debse Gl R Hge
M=-— f Z0yxdA ®

30 9 X jgmme Ay Cawd 085 (5 S 03ludl o laize Z a5
b Cl plp (S5 Sl S8 s sl

2*w
£ = — 7 )
0x?
0*M 2*w

M — 2— =El— *)
(€03) 0x? 0x?
S 50 b el g pgd cwynl lew J = [22dA oS
Gy oS Jeilis aolee «(®) 5 () SYoleo 28,5
S gl Jae 58,5 L o blgdgil o ye ol
N o VI LUV LN PSP T
o*w(x,t) 92
EI—aX4 +mﬁ w(x,t)

?w(x,t)
— (eoa)z—aXZ V)

9%p(x,t)

= P — (e02)* —5 3

0dd 22395 (92,8 (S9y Cowl Agdgil Job axlg o> M oS
U G99 Fe(Xt) (> )5 (59,0 gg0mme & y50 4 P(X,T)
13 09 o g y25 Fm(X,1) Sl 2y

p(xy) = Fe(xy) + F(xy) n

Pt S5 el S e 51 (36 Fe(X D) () 5
4G b 4 [YY] 008 e o

Fe(xy) = P(D8(x — xp) QY]
P(t) = P, sinQt )
F,(xy) = —=k;w(xt) — k,w3(x,t) oV



VY sl g croge 0% ol o,led o8 ol Y'Y 660

Slacgome Ojpo 4 Olgiee | B 3,00 JiSKw oS aitn
S sl gley cads o5 o ols las Sige o il 5l aiuwcns
olg cadb cwl ogls oS > saims las il b s
Syl B (S p o b bk 5l 0 oglbad LS,
S o)l e ool o S S5, |y el
U 5l e sl (6518 oges a5 wbly s 35 (gl 4 glamis
S8 o gl S e 1 | s S > oSl EYolas
oS o il sl Al 5y L5 o,(Silgy alaie sl (slo
Jraiie b | dtus sovie S 0SSl alatio cadly pgliacs
ol by sloogs &jgo 4 bl (golass 5l L wiS oo sml )
@bobd sl (S slajloges 509l oo JoSis ool
Mg 5o gdioe oslitul planell S8 > 4 0959 s
5 St el s Sy el als (S Ligs
Felib i plie 095 o0 o 5 s (a3 18 el )l
PN sl 0,90 b Sdgaylo ) &jp0 4 oS > ST J S
oXd S Gy slime alaii N astie p5 2y il

Wil Slugal | aslsas o8 > 51 coly ,o ai salss

L cdle gl o w0gd oo osmlive donia (59, b Sl Syt
S 5l (oalsand &8 > plgien o)l abolia 4 axxl
Ol 4 wlgi o il slas way Sl ol arieis Sliygd]
oolainl (Slle piowpn G 40 Cadl aseis gl g5l
oS o ail cute Bebl) slo perSle dzliz 008
oy walys gl S5 Sygo al pf 50 5 Cel Sl
5 Shugdl )8, Gl 50 sho Bibld slod poySTe by

[vol Ivf] wl oo plaze

e g i -0

syl sl "9.1.244‘..&:.» 59 SO 25 pilS ,8 Caod () j0
ol i85 Sl 50 (pians (Seslns JB8) (o p 50 (S5

b s Sy s e oyl adlae cpl ol

Wgd oo R yx p) Oyge S Gl R g0 S e

1% VA%
Ve wL
0
== V)
B w

a5 )15 a0 e 518, ololil Il ol lgie 4y o
asls JuuS el Sl loges cpl (881 jeme el oo

Sl gudige 4 523

A

L
=k, (f @*(x)dx
0

L
— 3(ega)? (z f (@' ()?¢? @ dx a
L 0
+ f (p”(x)(p3(x)dx>)
0
F(t)
L
- P(t).f <5(x—xp) 0%
0268
— (epa)? (aX > p)) @(x)dx

b L8, Judod ooyl 9 gouse Jo 5951 -F

aS iyl 380 ¢ dos o Jewdlyans S olas 5l Sail slass
J> slagtyy Judo men 4 adlbioe polej 9 sz
ST S PRV POV PR R PO E VY N L i PR PR V=
3leslaiwl b 8 o cYolee (go0e Jo (3uios (pl jo .0l
ol Sl a8 5 plonil e l3dla 5o BsS — &l b,
o (S5l e sl 438, ) 40 (S5 sla )l (g30e
i s o8 L8, Jlod Sl o0y )5 Al (V) Jgoa o
ablas (lg cads 58 axan aiile ol lnl 5l eolatnl b 5

Lol ol gl SELhgs s jloges ¢ 0, SSlss

[F] 58 slsil (o3 sloyial )y polio V g

Hladie olos F 1) @,
1TPa E b Jgoe \
1nm d aglgil s Y
0.35 nm to dolgil cuales Y
40 nm L dolgil Jsbo f
2300 Kg/m?® p Aol o> JE> 0

SAVCSTPCRRPRAS NV SUNJEPUCEITIC SR
a8 ST 0 ] o Cawdds (9,5 e diunnS 4y 9
S S5l loged ol ogyse S A s JuSs b5l
€350 pl e bshs pl g 05d o JuSis W56 bglas



SlSe (i 585

Po=0.00040 N, 4 P¢=0.00060 N, p=1.0 £=0.8

0.6

Max.(w(x,t)/d)

-0.6 L L L L
0 0.2 0.4 0.6 0.8 1
Py (N) %107

(alh

Max.(w(x,t)/d)

Max.(w(x,t)/d)

0.4 0.6 03 1
P, (N) x107
@
aals yosd b alglgil am (g0 olomle (SSLigs )L, ¥ USS
ki=1x10° £0a=0.1 nm «a=0.2 ;| & <, (59,0
(z /~1.0 (& =0.8 (I ko=4x10™ N/m* 4 N/m?
/=12

o
e
[

o)

ol L) 5 Gy s L2,

by po,0 plmlr Sho oo90s j570 5 Se (G950
Kags 8, 1, St lS 3 51 (F) U .l il
ot SV iy rgs o ablal S alleil gy
280 g0 Ol «Siigayla S e (59,0

58 L 0.8 e 5 S S 3 el T
25 S5 3y e (Sl U8, oS48 (55 akels
Po=0.00026 N b o> ! .05 o0 11T 045 o b gl
-4 d) plaiel Hls, G 5,ls Po=0.00027 N o g acsls aslsl
o2 515885 £5 99 (nl parsds 958 g0 (Slugdl b Soog
S8 Eon 050 dalol o as ol Slull la il Koo a4y 5L
Sy S s s same G L S
Po=[0.00028-0.001] N osgame o1, (5,50 Sige,le s
Sged odplice lei o

SSp L0 S 5 Sl ol
B P0o=[0.0-0.00028] N oogame ;0 Sige,leyp;
03gaze H3 b (SSLhgs jloges S5l o el bt
a3 ga i |y galaiels jlid ganmag b

S, L2 an (e S W el Sl
So 3 e 4 ey § i 3,50 Sl
039350 S s Lol o090y D0 4 P0=0.00019 N
S5 9,1y Po=[0.00020-0.00081] N G 55 (gg,m arals
2° e Dgdige AT gl 0)90 b Sidge)ly; LS,
$N8 Sige,la s s, S, 4 Po=[0.00082-0.001] N
Sgd o 3)ls AT glis 0,90 b

2945 85 A lgier (SHLEge sl loges aslio b
2 Sodaiels Gl b et ol YU la )8
ISl et e g Bl Seignfa g Conds
a0 43531l a3 ] s planels 155, sl €95
s 2l il L Sy S8 a5 el oSSy
Sid, Sy aels mli8l L (B=1.0) sl ply s
> g0 y0 a5 Jb jo wile oo (BL phaiel Oygo 4y s
&l FraSogr el S Gl g f=1.2 5 f=0.8
dlor Sigasla syl 4 a8 g plasels )13, 51,08

Ly slafsges | i 5, (SinSr (5,5 L
039920 )3 i JI8) & Connd IS cSlS G lgies
S $E8S oy p sl )8 g JpuS el ) patiie
oT9d S9boe ooliinl 13 olulid slaylnl Koo 5l
Jogi b Slagal 3, 1 Syage e pliiali b, mpits
ik 518 i (1) S sl Scael Sl s S5 Lo
P6=0.00045 N, ;o |, dolsil zeuly o,S3ls alaio 5 s



VY il et V0% by oyled F ojled FY 600

0.04 . 20 : ; . 0.04
)
0.02} E o E 0.02} 1
Y WTTI - é
g 0 g ) of
-0.02¢ % -0.02} 1
&
_004 = X1 X1 i c I 2 X1 -004 = 2 2
04 -02 0 0.2 04 0 0.5 10 15 20 04 -02 0 0.2 04
Max.(w(x,t)/d) Normalaized Fraquency Max.(w(x,t)Vd)
(I
0.04 ‘ o 20 - 0.04 :
)
;‘é.
0.02} E 15} 0.02f ;
5, v
) 0 E 10+ a0 1
v :g v
0.02} B % s -0.02} -
&
-0.04 : : . 0 -0.04 . : :
04 03 0.2 0.1 0 0 0.5 1.0 15 2.0 04 03 -0.2 -0.1 0
Max. (w(x.t)Vd) Normalaizad Fraquency Max.(w(x.t)Vd)
(<)
0.02 : 20 ; 0.02 ; ‘ .
0 -
" e Pt N
. 2 T A,
0.01} E 15t 001 [fA7 W1
Y 5 u
> - ’:
| 0 . . g 10t " ot 1
g 4 \ ”
0.01} o 5 \].A N 0.01} ; <
g A} . J’u } “\“L' '\‘ \ ‘) \\ //
o ; : w A v
& ;
0.02 gy - 3 : : : 0.02 ki i
01 005 0 005 01 0 05 10 135 20 01 005 0 005 01
Max (w(x,t)/d) Normalaizad Fraquency Max (w(x,t)/d)
@

ko=4x10™ 4 ky=1%10° N/m? £0a=0.1 Nnm «2=0.2 ;| & dglgili sm (90 ol o, Silgy adaiio g )lg3 il (16 amio ¥ JSCo
Pg=0.00040 N, =1.2 (z P3=0.00060 N, 8=1.0 (- P=0.00045 N, f=0.8 (| N/m?*

50 ol G lp Al e ol 58 0l a5 ol el
358l ly
ghis 5 Gl b b axio by (-T) S0
cib ams oo olis Po=0.00060 N, f=1.0 ,5 1, o,y
Slasoe boolen oy Ganb Jlaged ;o 0,08 (il 3
Sedg et L) I (Sl o)l wilae )3 S92ge dtn
el S1a53 550 s
ghie 5 oly b Gl axio lopn (V) JS2
5, s ge olis Po=0.00040 N, f=1.2 ;5 1, o,\Sils,

o1y 0,Klgy alaiie g yles cauds 18 aman (WHY) S

Gl sl ams o lis Po=0.00045 N, g=0.8
o uilS 8 gy 05 (59 51 S 5l 50 s Sliogid]
5 3B axmio gmie Saxle Syl b laged 5o
JB o5 @ o Sl B s a2 JLSTS Ll
S8 g5 ololids i o )Lil Wb oS 4isSilen sl meseis
Joges 9y 5l 2l a4 (Slugsl 5l pglsas) plal
odds oy Hloged cl> pl jo 15 0 ISk uls SSLsge
Gl logad 1) ol atwgn bolas (5w SO Oygo 4 Ladd

oy



SlSe (i 585

QMM “bﬁ"j’cs" abasHo a5 )#QM el 00l oalo ul...u

ol Gl ]y ossl e g5dy bl sles peuSLe
am e s e el

0.6

Max.(w(x,t)/d)

0.6 L L L L
0 0.2 0.4 0.6 0.8 1
P, (N) %1073
(ah
0.2

Max.(w(x,t)/d)

0.2 0.4 0.6 0.8 1
P, (N) x107

Max.(w(x,t)/d)

-0.8

PN <107
@
anls o b alggil o g0 plul> (Solige (s, T S
ki=1%10° €a=0.1 nm £=1.0 l;l a4 55 (59,
(z =0.1 (& a=0.05 (W ko=4x%10% N/m* 4 N/m?
a=0.2

oY

ol L) 5 Gy s L2,

i dE L L oy a4 Ol e AT 000 b Siiges o
SNoged 3 lizme alads Loz 5 ol b Jloges jo Vo uilS )3 5o
2,5 oaalice o)&i‘% é.la.u.a

el olas,l L8, 5 IS S sle il )y 51 s (S
S yote (59, Cod S iy lawgd cud ablel oS
ey ST(F) S0 sl oals ools las o awy g el
ablol (o0)5 delgils aly (SSLogo JB3) 1) S oie )b jgue
Sdge,ld S e (g9, Cod SVl s lawgd onls
B o bl

=005 ey (900 Sy b jgee S el il
8 Po=[0.0-0.00079] N osgasme ;o Sige,le s &S ,>
aals U aS ool (Slogdl b Soog pand) plael s,
b o aelsl Po=0.001 N

O=0.1 war gy S mie b e o el Gl 4
& ,y90 4 P0=0.00048 N G 55 (55 5 aiald b g )8,
SepS e Akl e wileee (Fb Sigejle )
oo pael <l o )ly LSL ewew 3, Po=0.00049 N
by oo 4elol Po=0.001 N U 4

(goae > 3l ol Cows SLigs slaloges anglas b
Sie 5l e Cepw Gl a5 CES azs lgie
53 i olaial )13 gl 93 45 09 oo ael Sige o
SN0 Oyl 4wt (ST 6 5 omb S5 S9 slaasels
S 5l gy oS S 2 b S Glace e

el 5 ol Cinb bolas 5 amio 5l yras (0) IS
o St s b ool ablsl oS algleil fwly o) Slgy
SePS o 90k s S byl o 1, S L
e Po=0.00060 N, a=0.1 4P¢=0.00060 N, a=0.05
olols,l Kl (@) JSKo 0 sabdll)l mls e
J).> M 4...».” S 8T usL..s 0,99 L' tj.uyo)lﬂb).')
Mg 53 eyl Sgelen; oS > }" s Sigele
oo il alais ot Lol el e Lo, o)lgs il g 518
S oyl l sl 4 )8, cnl Kbl o) SUlgy aade 5o
Oy b Jloges 3l axan sl s (-0) JSi aiil o
Po=0.00060 N, a=0.1 sl zal,ly sl as 1y 0,ISlgy adnio o
o, Solyy alaiio ;5 ohiieli 5 oaiSTy Llis g aps o bt
Sl 5l ke cnl o pies [U8) o SLugtl 5 s
Al )13, g Slugal anl sl s b jgee co
S yote (§9,m Cod Sl iy lawgd oud abl>l oS
o0 slo 7l (513 & 58 b (5o a5l Syl
(F) JSs 50 g 0000,F e yi (-0) 9 (WHY) slojlogas



0.02 : ; ’ .20 ; ; 0.02 ;
i)
E
0.01} . E 15} 0.01}
¢ o ’E &
F « 1 2 YrEdJ o 0
Lol
-0.01} 5t “\J ) -0.01}
ii‘ / / [ \\L”. \ ‘)L.I\ v '
& it
-0.02 . : . 0 - . . -0.02 . : :
01 005 O 005 0.1 0 05 10 15 20 01 005 O 005 0.1
Max.(w(x.t)/d) Normalaizad Fraquaency Max.(w(x.t)d)
(&l
0.06 . . : 20 ; ; 0.06 . -
hol
E
o.os~/ \ E 15} 0.03}
5 R g
4 - =
E ot 1 g 10 E or
i
0.03} é y 5 A} -0.03
e
o~
-0.06 g X g o . " : -0.06 L . L
06 045 03 -015 0 0 05 1.0 15 20 06 -045 03 -015 O
Max (w(x.t)Vd) Normalaized Fraquency Max.(w(x,t)d)
(<)

ko=4x10™ 4 ky=1x10° N/m? £0a=0.1 nm f=1.0 ;| & Jglgil sms e bl o,y ahais 5 ylgs ciuds 516 amio O JSo
Po=0.00060 N, a=0.1 (- Po=0.00060 N, a=0.05 (&I N/m*

T T T T .08 T T - r

L !
5 X
o 4
g I | S
. :
u g
> 002t | .
g 5
&
E“ {H:H-' 7 ?E.a
W ey
=) B
é a.nss% | :13

0.036 : : : : 0 : » : - -
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000

Cyeles of exciting farce

(<)

Cycles of exciting force

(A

Py=0.00045 N, $=0.8 «=0.2 (all ks=4x10% N/m¢ 4 ky=1x105 N/m? £6a=0.1 nM l3] & il sles eay;Slo & IS
P3=0.00060 N, #=1.0 «=0.1 (w

plosl Dlados b avslio g 9, Gy Joo (2, liel sl 13 o le! -
Sy 005 Oiee Jae 5, ersilwesls sl p3Y o
ey ¥l il il 28,5 S 0 jho b jelate
k2=0 Sl dos e oo uizen 5 €0a=0.0 NmM
) @l 5 dem; [V] a2 50 50 0 &) Jas & olgiise N/M'

abl>l 0,5 Agdeil Slugal Glals | b ais 4 jsbyles
b Sigale S pie (505 o5 SKtll Sy Lags 0
el oauzs &l pion Oladod [ o dowe et alc iVl o

of



SlSe (i 585

g 58y (ool abountiW ((Joipshigl 25 (5590
eblie (oly i b dmio (gl e el o oolitl
Slr Sbld Gl per Sl 9 (SELEgs sl loges w0 Sy
aS olo lis mls el ad ) F 5 4 e, (L8 lw
JB Ol S ymie Sigele (59 S 5 S8 el
45 55k 4 )l s (Sl sy 55 (95 (slala>dle
aels Gl b s Gl b S 28 laguilS B0
b el o diloon (Bl Sdgelany Sumdy j0 Sy 0
phel L8, Gl g58y lyiee S pWlE Gl
w3l 53l 4 1) (Slussl ) (uos ) pliaees
b AL S Gl & e Al S
S Sy o aneld (al BIL (i) Cosl ply (as e
Clo 3 a5 Il o wloss 23b whisl &3 4y piaes
lr FrSosr Colll S wpais GulS 8l iy b S
Sl SSgelon; JL8) 4 (a5 g el ks, 5l )08
ol aS el 151 Sl ioren ol s live i
el U8, (sl g9y oS 3gd oo Sl Jb jge o
Oyl 4y i G G Foml SopS sleaels ;o et
Sy 0 S WSy b S et e jo S0
FerSore b oalple cwsl litws B Soog o5 >
559 3 Olgies yuhly clie QB Godo (nl @l

903 (S S gl i 53 platels U3,

&l )lass] g w5 Cow o —A

S5 Wi
I aasie Job @
chioxhe A
oolo wl.: eO
ani Jgao  E
Jobe 955 F
gl psd syl Olee 1
SV i ot S cu e K7
gl ol L
Uolgib Jsb o>ly p oy M
it e M
Jols oz M
sl 59y 00b qis o2ye S35 P(XY)
Symie o P
J):n..a S99 asls Po
obe;
Sy b, W
gl poye lml> W(xD)

AN

o2lnl Loy 5 lly s Lo,

GO9S 28 el 3 eyl 1Y) JSS oged alie oo L
bgi ool ablol (08 delgil (Sealis Gl 2 1, B o
"0 Ol Sige e S e (59508 o as SV s

S-I"""---|'r------|

A
FA

—a=0.1

) S S— U 9, W 4 — =025 - ]
1 | \ 4
: ‘r’ ", a=05
/ \
3 : | L —a=1 .
\

Max (w(x,1)/D)

0

a=0.1
—*— a=0.25
a=0.5
a=1.0

(5]
T

Max(w(x,t)/d)

[ 5]
T

S Aelgl (Seelus muly (55, S8 52 Y IS
J):;b.e Sy S s]a> Sw N praw .L:....\y oo abls]
ol addllas () [V] g o () ¢ Sigo o

WSS Cnl 53 0ol ] (olS 3 Fnly slayloged alin b

saplive x> po 7ol 5 0del Cewd 4 bl (o cowlin Slgean
Seolns S5 i a5 00,5 e alasde pismen 05,5 e
lge 2ol oS e )b He Sy yel)ly IHEIL e S

S 7S5 s -V

=S sledglal (ot e Sals s regh opl o
Syote Goy Cod ad e Sl s b oealds ablsd
3 s Gl Joe (gl 28,5 18y 0550 Sdge)la



VY il 5 poge 08 by o,led 8 oyleds FY 660

nanoparticle," Applied Mathematical Modelling, vol.
37, no. 10, pp. 6940-6951, 2013/02/27/ 2013,
https://doi.org/10.1016/j.apm.2013.02.020.

[8] M. Pirmoradian, E. Torkan, and D. Toghraie, "Study
on size-dependent vibration and stability of
DWCNTSs subjected to moving nanoparticles and
embedded on  two-parameter  foundations,"
Mechanics of materials, vol. 142, pp. 103279,
2019/12/11/ 2020,
https://doi.org/10.1016/j.mechmat.2019.103279.

[9] H. Sarparast, A. Alibeigloo, V. Borjalilou, and O.
Koochakianfard, "Forced and free vibrational
analysis of viscoelastic nanotubes conveying fluid
subjected to moving load in hygro-thermo-magnetic
environments with surface effects," Archives of Civil
and Mechanical Engineering, vol. 22, no. 172, pp. 1-
28, 2022/07/28/ 2022,
https://doi.org/10.1007/s43452-022-00489-3.

[10] J. Natsuki, P. Wu, H. Jiang, and T. Natsuki,
"Dynamic analysis of double-walled carbon
nanotubes embedded in elastic medium under a
nanoparticle delivery,” Diamond and Related
Materials, vol. 128, pp. 109194, 2022/07/02/ 2022,
https://doi.org/10.1016/j.diamond.2022.109194.

[11] C. Thongchom, P. Roodgar Saffari, P. Roodgar
Saffari, N. Refahati, S. Sirimontree, S.
Keawsawasvong, and S. Titotto, "Dynamic response
of fluid-conveying hybrid smart carbon nanotubes
considering slip boundary conditions under a moving
nanoparticle," Mechanics of advanced materials and
structures, vol. 30, no. 11, pp. 1447-1452,
2022/03/17/ 2023,
https://doi.org/10.1080/15376494.2022.2051101.

[12] R. Ozmen, and 1. Esen, "Dynamic response of
embedded Timoshenko CNTs exposed to magnetic
and thermal fields subjected to moving load based on
doublet mechanics," Journal of the Brazilian Society
of Mechanical Sciences and Engineering, vol. 45, pp.
590, 2023/10/18/ 2023,
https://doi.org/10.1007/s40430-023-04506-1.

[13] X. Ma, M. Roshan, K. Kiani, and A. Nikkhoo,
"Dynamic response of an elastic tube-like
nanostructure embedded in a vibrating medium and
under the action of moving nano-objects,” Symmetry,
vol. 15, no. 10, pp. 1827, 2023/09/26/ 2023,
https://doi.org/10.3390/sym15101827.

[14] J. Leng, and T. Chang, "Fluid-solid coupling for
microscale transport of nanoparticles in ultralong
carbon nanotubes," Thin-Walled Structures, vol. 195,
pp. 111431, 2023/12/07/ 2024,
https://doi.org/10.1016/j.tws.2023.111431.

[15] Z. Keshtkar Mizuji, M. Ghadiri, A. Rajabpour, M.
Farajzadeh Ahari, A. Zajkani, and S. Yazdinia,

Sl gudigee 4y 223

Sob olaize

w2, Olaise

Sa Ok S Sl

Ser g S, S8 2l
Sy glds

2 S

Jolas (s pd (s pd
SR gl

oy &b

B e (b U 2

S ke (558 IS b

DEB/ YA M ™R N K X
=

&1 -4

[1]A. Bianco, K. Kostarelos, and M. Prato,
"Applications of carbon nanotubes in drug delivery,"
Current Opinion in Chemical Biology, vol. 9, no. 6,
pp. 674-679, 2005/10/17/ 2005,
https://doi.org/10.1016/j.cbpa.2005.10.005.

[2]1 R. Chowdhury, S. Adhikari, and J. Mitchell,
"Vibrating carbon nanotube based bio-sensors,”
Physicak, vol. 42, pp. 104-109, 2447-2449,
2009/09/23/ 2009,
https://doi.org/10.1016/j.physe.2009.09.007.

[3] R. Martel, T. Schmidt, H. R. Shea, T. Hertel, and P.
Avouris, "Single- and multi-wall carbon nanotube
field-effect transistors," Appled Physics. Letters., vol.
73, no. 17, pp. 2447-2449, 1998/08/24/ 1998,
https://doi.org/10.1063/1.122477.

[4] T. P. Chang, "Stochastic FEM on nonlinear vibration
of fluid-loaded double-walled carbon nanotubes
subjected to a moving load based on nonlocal
elasticity theory," Composites Part B: Engineering,
vol. 54, pp. 391-399, 2013/06/20/ 2013,
https://doi.org/10.1016/j.compositesb.2013.06.012.

[5] R. Ebrahimi, "Chaotic vibrations of carbon nanotubes
subjected to a traversing force considering nonlocal
elasticity theory," Proceedings of the Institution of
Mechanical Engineers, Part N: Journal of
Nanomaterials, Nanoengineering and Nanosystems,
vol. 236, no. 1, pp. 31-40, 2021/11/08/ 2022,
https://doi.org/10.1177/23977914211063309.

[6] M. Simsek, "Vibration analysis of a single — walled
carbon nanotube under action of a moving harmonic
load based on nonlocal elasticity theory," Physica E,
vol. 43, no. 1, pp. 182-191, 2010/07/11/ 2010,
https://doi.org/10.1016/j.physe.2010.07.003.

[7] Z. Hong, D. Qing-tian, and L. Shao-hua, "Vibration
of a single-walled carbon nanotube embedded in an
elastic  medium under a moving internal

g



SlSe (i 585

[20] Q. Wang, and Z. Zhang, "Chaotic vibration of a
curved CNT conveying magnetic fluid in the thermo-
magnetic field considering the surface effects,” Thin-
Walled Structures, vol. 202, pp. 112047, 2024/06/10/
2024, https://doi.org/10.1016/j.tws.2024.112047.

[21] A. C. Eringen, and D. G. Edelen, "On nonlocal
elasticity," International journal of engineering
science, vol. 10, no. 3, pp. 233-248, 2003/02/26/
1972, https://doi.org/10.1016/0020-7225(72)90039-
0.

[22] W. Weaver, S. P.Timoshenko, and D. H. Young,
"Vibration problems in engineering,” New York:
Wiley, 1990.

[23] H. Askari, and E. Esmailzadeh, "Forced vibration
of fluid conveying carbon nanotubes considering
thermal effect and nonlinear foundations,”
Composites Part B, vol. 113, pp. 31-43, 2016/12/28/
2017,
https://doi.org/10.1016/j.compositesb.2016.12.046.

[24] R. Ebrahimi, "Chaos in coupled lateral-
longitudinal vibration of electrostatically actuated
microresonators,” Chaos, Solitons & Fractals, vol.
156, pp. 111828, 2022/01/23/ 2022,
https://doi.org/10.1016/j.chao0s.2022.111828.

[25] M. Molavian Jazi, S. Ziaei-Rad, and R. Ebrahimi,
"Chaotic vibration of atomic force microscopes based
on the modified couple stress theory," Archive of
Applied Mechanics, vol. 92, pp. 3683-3694,
2022/09/17/ 2022, https://doi.org/10.1007/s00419-
022-02256-5.

oy

o2l pl Lo 5 (lilg s Lo,

"Numerical modeling of a body vessel for dynamic
study of a nano cylindrical shell carryng fluid and a
moving nanoparticle,” Engineering Analysis with
Boundary Elements, vol. 152, pp. 362-382,
2023/04/25/ 2023,
https://doi.org/10.1016/j.enganabound.2023.04.005.

[16] M. Hashemian, D. J. Jasim, S. M. Sajadi, R.
Khanahmadi, M. Pirmoradian, and S. Salahshour, "
Dynamic stability of the euler nanobeam subjected to
inertial moving nanoparticles based on the nonlocal
strain gradient theory,” Heliyon, vol. 10, no. 9, pp.
e30231, 2024/04/26/ 2024,
https://doi.org/10.1016/j.heliyon.2024.e30231.

[17] H. Ramezannejad Azarboni, and S. A.
Edalatpanah, "Chaotic vibrations of a harmonically
excited carbon nanotube with consideration of
thermomagnetic  filed and surface effects,”
Proceedings of the Institution of Mechanical
Engineers, Part C: Journal of Mechanical
Engineering Science, vol. 233, no. 10, pp. 3649-3658,
2019/01/10/ 2019,
https://doi.org/10.1177/0954406218823810.

[18] L. Zhou, F. Chen, and Z. Zhao, "Subharmonic
bifurcation and chaos of a carbon nanotube supported
by a Winkler and Pasternak foundation,"”
International Journal of Modern Physics B, vol. 33,
no. 19, pp. 1950207, 2019/08/06/ 2019,
https://doi.org/10.1142/S0217979219502072.

[19] E. Maani Miandoab, "Onset of chaos in nano-
resonators based on strain gradient theory: Numerical
analysis," Communications in Nonlinear Science and
Numerical Simulation, wvol. 101, pp. 105864,
2021/05/06/ 2021,
https://doi.org/10.1016/j.cnsns.2021.105864.




OA-YY axmao NF-Y ocal 9 e AR G»L.» o)LQ..Z oF o)Lo..in AN 0,99
ISSN: 1605-9719

DOI: https://doi.org/10.30506/mmep.2025.2034118.2182

b BTG ool Lo gl b Lo jouolS ()55 yomw 1 (5590

ilisee Jolse 3l 5 gnnlo SLIIL 00s Cusi 6lo S gl i (5,555 ayl 8 allin cpl o 00K
SlS slo el (Byme g (plolid (Budiod cnl jl Ban sl oad (o) p olge 95 () (S0 iS5
o Eligm CudS Sgnte jskate 0 IRl iz g (St £ R S (Olhge Sy ez 5l ()5 eble
s g, lesliwl b cwl maw (g5 Gli8l g ol Y aY asle ogllacl sloosyyy jialS § Jol>
Sl it sl 22,8l 5 48,5 8 ool 8590 olge )1 edle oS Jelse ol S8l e
B8 bl g cenlie glo el b Ol L a8 wims e Lt alols gl .l su il (68 il il
W8l Cewd (s gy 4 (S ge SehS S5 g B Y Y oy ax gl LB AalS @ ol (oo o)l
Lol Cugli slo Cujenels (i )5S0 Sladial B Sgngr ae) jo 1) sz e oBugs S
s DVgamme coaS (ialidl g gile an bl jo Cato Glp gy 5w oo @) el SL

S0 (pwdeo 49 i
Ol p) Sl lwasieo ol (code 4y o

ISME

* ..
Sko (B ol
bl
(Sl pwtiges 09,5
ol ol ol&asls

oigy Loy

) olid )l ggmmils
Sl s sl

Q\).Qj ‘Q‘Jﬁj oKiils

bl
Sl oy 0aSiils

Q\).Qj ‘Q‘Jﬁj oKiils

So9e Alie

VEOYTF/ el
VESYTAITY g ,Sisk
VESYIN IV Ly

3,91 0 p2lyd

Hadi Rezghi Maleki*
Assistant Professor,
Department of Mechanical
Engineering, University of
Bonab, Bonab

Pooya Parvandeh
M.Sc. Student,

Faculty of Mechanical
Engineering, University of
Tehran, Tehran

Mohsen Hamedi
Professor, Faculty of
Mechanical Engineering,
University of Tehran,
Tehran
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Abstract: In this paper, the conventional drilling process of natural fiber composites
(NFCs) and the effect of various factors on the drilling quality of these type of materials
have been investigated. The aim of research is to identify and introduce key machining
parameters, including rotational speed, cutting speed, feed rate, and tool material, to
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improving traditional drilling processes for natural fiber-reinforced composites and
offers a pathway for the industry to optimize and enhance the quality of final products.
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