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Simulation and optimization of the direct extrusion
process of aluminum alloy 6061

Abstract: During the extrusion process, several key challenges emerge, such as the uneven
heat distribution, an unwanted surge in the peak pressure between the billet and the die,
and non-uniform deformation of the billet. By choosing suitable geometric parameters for
the process, these issues can be mitigated to a tolerable extent. In this research, an initial
step was to develop a finite element model to scrutinize the direct extrusion process. The
simulation results were then cross-verified with the empirical findings of other researches.
Given that the maximum stress produced in the billet significantly influences the physical
attributes and surface crack growth of the final profile derived from this process, the die's
geometry was optimized to minimize the maximum stress in the aluminum billet. This
optimization, aided by the optimal parameters, facilitated the creation of conditions to
minimize the force needed for the extrusion process. Besides these geometric and
mechanical parameters, the processes were investigated using simulation and optimization
software like CATIA, ABAQUS, and ModeFrontier, leading to the attainment of the
optimal condition. The optimization outcomes revealed that the die angle and radius's
optimal values are a 45-degree angle and a 12-millimeter radius, respectively

Keywords: Extrusion, Optimization, Die geometry, Finite Element, Aluminum 6061,
Design of experiments
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An innovative inverse solution method for exergy
analysis of waste-to-energy power plants to

calculate waste chemical composition
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Abstract: The main objective of this article is to present a novel method for comprehensive
and accurate exergy analysis of waste-to-energy power plants. In all previous studies
conducted in this field, the average numerical value of waste analysis over a specific time
period has been used. However, using this value leads to errors in exergy analysis data. In

this study, an inverse solution method is initially employed to calculate the chemical
composition, mass flow rate of fuel, and air. The measurement of the fuel flow rate is also
averaged over the calculation time period, introducing errors into the calculations. By
calculating the waste mass flow rate using the inverse method, the possibility of
introducing such errors into the calculations is eliminated. After calculating the waste
composition, waste and fresh air mass flow rates, a precise and reliable exergy analysis is
provided for the entire controlled volume of the waste-to-energy power plant. The method
includes 8 degradation terms and 10 loss terms. The inefficiency factors presented in this
article represent the most comprehensive inefficiency factors in waste-to-energy power
plants. The applied method is implemented for the Aradkuh power plant, and the results
demonstrate that the gasifier is the main exergy destruction factor with the highest exergy
losses. The calculated exergy efficiency for the power plant is determined to be 1.13%.

Engineering, K. N.
Toosi University of
Technology, Tehran

Keywords: Exergy analysis, Waste-to-energy power plant, Waste, Reverse analysis
method, Exergy destruction, Exergy losses.
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Analysis of the dynamic stability of a functional
graded Euler-Bernoulli beam and variable cross-
section using the Ritz method

Abstract: In this article, the dynamic stability of a functionally graded Euler-Bernoulli
beam with a variable cross-section under dynamic axial load is investigated. The
variable cross-section is assumed to be an exponential function and the material is a
combination of aluminum and subconium oxide. In the first step, the governing
differential equation is derived using Hamilton's method. In the next step, the weak form
of the equation is calculated and the Chebyshev series is used as the transverse
displacement function and the Bolotin function is used as the time series. Then, the
material, geometric, and mass hardness matrices are extracted. Finally, the values of the
dynamic load factor are determined for different excitation frequencies. The increase in
the coefficient of changes in the level and moment of inertia, the dimensionless static
load coefficient and the power of the functional material causes the stiffness of the beam
to decrease and causes the changes in the dimensionless dynamic load coefficient to be
transferred to smaller frequencies.
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Numerical analysis of a three-bladed Darrieus wind
turbine with auxiliary blades

Abstract: Wind energy is promising clean energy and is a sufficient source and a method
of generating electricity without pollution. Darrieus wind turbines, as one of the wind
energy converters, have always some challenges such the self-starting problems. In the
present research, using the finite volume method, the aerodynamic performance of a three-
bladed Darrieus turbine equipped with auxiliary blades is studied. The auxiliary blades
have been tested under several attachment angles () on a conventional three-blade
Darrieus rotor of 0°, 15°, 30°, 45° and 60°. Calculations have been done for three wind
potentials of 7, 10 and 14 m/s and different tip speed ratios (TSR) in the range of 0.5 to
2.5. The results obtained for the conventional three-bladed rotor are compared with the
data available in the available literature and a reasonable agreement has been obtained
between them. With the general analysis of the considered parameters, it has been found
that, among all cases under consideration, the hybrid rotor with zero attachment angle has
the maximum power factor equivalent to 0.2714, 0.3265 and 0.3607 at free-wind speeds
of 7, 10 and 14 m/s, respectively.

Keywords: Darrieus wind turbine, Auxiliary blade, Power coefficient, Tip speed ratio
(TSR)
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Free vibration of curved thin cross-ply

Isa Ahmadi*
Associate Professor

Zahra Mirkhond

composite-sandwich beam based on layerwise theory

Abstract: In this study, the free vibration of a thin curved cross-ply composite-sandwich
beam resting on the Winkler-Pasternak foundation is analyzed. A displacement based

Chegini Layerwise theory is used for formulation of the problem. First, a general 2D-

MSc. displacement field is considered for the curved beam. The strain field of the thin curved
e beam is obtained based on the strain-displacement relations, and then, the governing

Mabhsa Najafi . . . . o o
PhD., equations and the appropriate boundary conditions are derived utilizing the Hamilton’s
Department of principle. These equations are converted into an eigen-value problem using an
Mechanical appropriate displacement field and the natural frequencies of the curved beam are
_ Engineering obtained. Numerical result for free vibration frequencies of simply-supported curved thin

University of Zanjan, . . . . - .

Zanjan cross-ply composite-sandwich beam for different modes, including flexural and thickness

modes are obtained and parametric analysis is performed.

Keywords: Free vibration, Layerwise theory, Curved thin composite-sandwich beam,
Cross-ply lamination, Thickness mode

i_ahmadi@znu.ac.ir . Jstws ssiwsgs ™



\f’v).ujbby P9o O)Lo.oiv sla}uj‘;uJLw

(SR9elS Slge )3 (e (Shp Jede 4 (GBAS Sy
el )3 ol Sl 5l (L8 IS8 ot (595 5l esliul
2y mgnile 5 (RinelS oy (Selus 5 (Sl
J> lp ol g, S VA Lo o DN o Sen 5 o5
Sl s boded 58 o (Seslis 5 (Slinl &by
o olals )l Y] hKen 5 o VoY Jlo o aisls 4l
or y GBF et Gie Ll bosed 5 S Sl
Woles il prass eiban ol 5l oolitul L Ll s 8
592 GRS a0yl Ces 4 oaied 5 Sealind (sl oS>
IRVESIPIPSR IR ICARI I S 28 SRS WISRSS | J AT VIS
b o sl I3 Lo 9550 1) S aale b (S j9elS
Flemrn slp agaome plall g (o aed o) (3edos
L eiored Cowl oads 00ls axwgy ol )| Jdod (o ol e
(e sleyelly wile Glide oyl )y U 4 4z
el 635 330055 b S (615 Sz 5 5500 bl
a3l eoliiwl b [F] 5, Ken 5 (gum] aiod alio
GSly el g LSy 4 ead ol SIS
IRCCES NSRRI NI SUON L SP IO S S-S 3K Lo
L1y ead ol TS5 98 s né Gge¥sed W
—oi Akl sl og bl g pwaan (aBly (58,5 ks
oolil b [8] slagl g sloo iols anwgs oo, 5- (155 bl
S S 78U oy & ey A oS 5 (598
Gl Sl Sl pas el Jlp g oope S
5 (loe) (5r970 Glaolmlr SV by Oldd (558
91y 9 Slg VI Jlo 3o 0,5 oo Hlai o ) (elad) (o250
) oddasd 63 pgd atea b L5 Sy ofy] wlibs,l [#]
o gy 5l eslitul b 1) St ISy StV s
Sidgers 5 6985 Gl Ho wwssls 138 g 8
Ll s gl glp ggt