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Abstract

Predicting the critical buckling loads of functionally graded
solving complex equations with various modes of deforma
complex for application in engineering practice. In this paj
(ANN) is proposed for the critical buckling load of FGM plat
is first developed for randomly selected inputs using an analyt
simply supported FGM plates. The database is then divided in
with 20% of the data for developing and validating, respecti
hidden layers with 32 nodes in each layer is found to match t
the ANN model, the stochastic characteristic of the critical t
input parameters. The study reveals that along with the dime
affected by the randomness of the volume fraction ratio and r:

Keywords Functionally graded material - Buckling analysis
Artificial neural network - Monte Carlo simulation
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Abstract: Air-assisted rice seeders were designed to perform sowing while ensuring the alignment
and depth of seeds within the allowable standard range of 5-10 mm. Their performance varies on the
basis of different specifications; thus, it is necessary to evaluate them to select the best one. Fuzzy set

theory allows us to flexibly handle practical problems, especially applied problems in engineering.

In this paper, a new similarity measure using fuzzy sets is proposed, and its advantages were tested
using the technique for order preference by similarity to ideal solution (TOPSIS) method to select

technical parameters for the sowing machines. The experiments allowed identifying the best results.

The correlations between input attributes and decision variables were determined on the basis of
their correlation coefficients with technical factors. The influence of technical factors on output results
was also examined to determine the technical factors providing superior product quality.

Keywords: sowing machines; air-assisted rice seeder; rice direct seeding; similarity measure of fuzzy
sets; optimal plan

1. Introduction

Rice direct seeding is used in paddy cultivation due to its low labor requirements
and reduced production cost [1,2]. A1r-a551sted direct seedmg machines were studied by
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ABSTRACT

Concrete-filled steel tube (CFT) are widely used as critical members for various types of structures such as bridges, high-
rise buildings etc. However, there is a lack of proper models in standards to calculate the capacity of CFT members
especially for high strength steel and concrete. This leads to various experiments and simulations conducted and
provided in literature and a data-driven is a potential candidate with such plenty of data. The developed model used
Artificial Neural Network, ANN, and this model well performed on the test set with R? is up to 0.9899. Consequently,
the ANN model is incorporated with a novel optimization algorithm, the Balancing Composite Motion Optimization -

BCMO, recently proposed by Le-Duc et al. This new algorithm is compared with other existing algorithms including:
Differential Evolution, Dual Annealing and Second-harmonic generation, to observe the differences among these al-
gorithms. The parameter study of the number of individuals and the maximum generations of the BCMO also con-
ducted for further i Finally, taking the ad of cost saving of the BCMO, the ANN is
‘again conducted with the inputs is the length and the load applied on the short columns and the output is the objective
functions. This ANN is a high accuracy model with R® is 0.9984, which aimed to provide the designer a rough pre-
diction of the Objective function, which especially useful when the monetary unit cost of materials used is available.

e (CFT) members are widely used in various
ers or bridges | 1-2] because of the strength of
proved and the local buckling of the outside
th the inside concrete. The interacting effect
ted concrete and the steel plate with concrete
me side or the properties of the concrete-steel
*ful to be examined. This uncertainty leads to
nd simulation with Finite Element Analysis
‘haracteristic for not only short columns with
so other structural members under various
:nding, torsion or combined loads [4,16-20].
some drawbacks from codes that constrained
:mbers. (I) Many studies such as [5] and [21]
of available due to the limitati

models for high strength steel and concrete for CFT member thus for-
mally unavailable even though there is a plenty of data from experi-
ment and Finite Element Analysis (FEA) in literature. Fortunately, the
lack of conventional model from standard can be ease by data-driven
models. Based on the database labeled by the interested variables, a
machine learning model such as Artificial Neural Network (ANN) can
well predict the unfamiliar input data.

Introduced in 1943 by McCulloch and Pitts [24], ANN is a system
where neurals or nodes are weightedly connected and the weights is
optimized through the training process. With various successes such as
image 25), [26], Deep
Belief Net [27], auto-encoders [28], ANN is as an important tool in
machine learning [29] and becomes a critical member of soft com-
puting [30-32]. For CFT, many studies available in literature taking the
advantage of data-driven model and the existing database to develop
the ion on the of CFT bers [33-43].

AISC 360-16 [22] or Eurocode 4 [23]. The
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For instance, Ahmadi et al. [34] developed an ANN model to predict the
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ARTICLE INFO ABSTRACT

Keywords:
Rotating cylindrical shells
Free vibration analysis

This paper deals with the vibration ch,
CS). The thickness of the shell varies linearly along the longitudinal direction. The material properties are graded
continuously with a power law (P-FGM) in the radial direction and depend on the temperature. The system of

of rotating fi lly graded circular cylindrical shells (FG-

PGM motion equation is established by using the first-order shear deformation theory (FSDT) and Hamilton's prin-
variabile this ciple. The model considers the effects of centrifugal forces, Coriolis forces, and initial hoop tension due to
rotation. The natural frequencies of the shells with various boundary conditions are obtained by Galerkin's

Thermal environment

method. Several competition examples validated the accuracy of the present model. Some numerical studies are

then conducted to identify the effects of rotational speed, material properties, geometrical parameters, and
boundary conditions (ECs) on the vibration response of rotating FG-CS in detail

1. Introduction

colleague also published another study about laminated RO-CS based on
Donnell, Flugge, Love, and Sander’s theories in Ref. [3]. Using the
igh-Ritz procedure and LST, Lee and Kim [4,5] investigated the

Functionally graded materialse (FGMs) are
designed to possess properties varying continuously and smoothly
within the structure. Typically, the FGMs are composed of metal and
ceramic. The ceramic constituent of FGMs provides an excellent heat-
resistant property thanks to its low thermal conductivity, and the
metal i i erack wealth. Because of these

y
free vibration of rotating composite or stiffened €S
with some general BCs. Lam and Qian [5], Zhang [7], and Zhao et al. [£]
investigated vibration characteristics of the rotating cross-ply laminated
composite C§ by using the Navier method, wave propagation method,
and an energy approach, respectively. Tu and Loi [9] applied smeared
i i for an analytical model based on LST to investigate

P
beneficial properties, the FGMs are used in many applica-
tions, especially in applications under the thermal environment. The
rotating cylindrical shells (RO-CS) have a widespread application in
many industrial applications, such as high-speed centrifugal separators,
marine, aerospace, locomotive engines, gas turbines, rotor system ... In
practical applications, the cylindrical shell {(CS) may be designed with

the rotating FG-CS vi I r by gonal stiff-
eners. Xuan-Hung Dang et al. [10] used Love's shell theory and Ham-
ilton’s principle to derive the governing equations and investigate
wibration response of the rotating FG porous CS with different boundary
conditions. In Ref. [11], another model based on LST for vibration

t of thin fibre-metal laminate RO-CS has been carried out

variable thickness because it can help achieve a weight reduction. Thus,
research on rotating FG-CS with variable thickness under the thermal
environment is of great value in engineering.

In the literature, vibration responses of RO-CS have been focused on
research by scientists. Chen et al. [1] investigated vibration presented
responses of high-speed rotating shells of revolution using both analyt-
ical and finite element formulation. Based on Love's shell theory (LST),
Lam and Loy [2] of thin d RO-CS, including
centrifugal, initial hoop tension, and Corielis forces. Lam and his

* Corresponding author.
E-mail address: dthuan@vnua.edwvn (D.T. Huan).

hitps://doi.arg/10.1016/].ijpvp.2021.104452

by Ghasemi and Mohandes. Talebitooti [12] i d the free vi-
brations of rotating FG-CS. In which, the three-dimensional theory (3D),
and Hamilton's principle are used for deriving equations of motion.
Recently, an analytical approach based on the FSDT, Chebyshev poly-
nomials, and igh-Ritz method is p by Qin et al. [13] for free
i i of rotating FG-CS reinforced by carbon
nanotubes with arbitrary boundary condition. Besides, the vibration
behavior of RO-CS has been ined by several hers, using

Recelved 25 February 2021; Received in revised form 24 May 2021; Accepted 26 May 2021
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CAC HUONG NGHIEN CU’U CHINH

Co giéi hoa san xuat trong trot: Thiét ké, ché tao may moc phuc vu san xuat quy
mo 16n (lta, ngd, rau qua...) va ving ddi nai, nha kinh.

Ché bién & bao quan ndng san: May va thiét bi so ché, bao quan, ché bién siu
lua gao, sdn, rau qua, thit, thuy san... Ché bién va glam ton that sau thu hoach.

Co gioi hoa chan nuoi: May moc phuc vu chan nu6i, vé sinh chuéng trai, ché bién
va bao quan thirc an (tuoi, bot, vién).

Trang bi chudng trai & xir Iy chat thai: Thiét bi phu hop ving nong thon, cong

nghé xtr 1y chat thai hiéu qua.




CHINH SACH THU HUT HOP TAC & SINH VIEN THAM

GIA NGHIEN cUU

@ Tang cwong hop tac da chiéu @ Thu hat & ho tror sinh vién, hoc vién, NCS

X A« Zo  a; aA , P ® 3 4 ra ’ \ v P q
< Két ndi v&i vien nghién ctru, doanh nghiép % Tham gia nhdm nghién ctru tr nam nhat dai hoc

trong & ngoai nwoc % Hb tro kinh phi nghién clru, gidi thiéu thuc tap tai

< Phdi hop phat trién san pham, chuyén giao doanh nghiép

céng nghé, thwong mai hoéa két qua nghién ctru < Hwéng dan truc tiép qua dé tai irng dung thwe tién

@ Phat trién méi trwedng nghién ciru hién dai

v' T6 chire seminar khoa hoc, khéa dao tao ngan han

v Hinh thanh déi ngl ky sw, nha khoa hoc tré nang déng, sang tao
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