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Squeeze Film Air Damping in MEMS
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We present a method for finding the natural frequency of a MEMS device that is
affected by squeeze film. The squeeze film effect occurs in narrow air gaps that
surround structures which vibrate at high frequencies. The squeeze film affects both
the stiffness and damping of the system, and therefore must be considered in the
design. Since these stiffness and damping forces are nonlinear functions of frequency,
simulating them is a computationally-intensive process. The proposed method aims to
simplify the necessary nonlinear computation, by solving a series of linear problems,
and converging to the correct solution of the original nonlinear problem.
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The focus of this research is on the reduced order modeling and analysis of the self-
excited fluid-structure interaction (FSI) of a restrained rigid-body in uniform and
periodically modulated flow. We consider several planar and spatial configurations in
various flow regimes such as the low Re pitch of a hinged flat inclined plate, the large
Re galloping of a restrained prism, and the intermediate Re vortex-induced vibrations
(VIV) of a tethered sphere. These systems are studied using a combined analytical and
numerical methodology and are validated by comparison to existing experimental and

computational fluid dynamics (CFD) results.



»IPNN ) VPO

NINIY-NRD 1179 NYVIVNIA OIND)

Experimental Nonlinear Dynamics of a Spherical Pendulum
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The aim of the project is to investigate the dynamics of a spherical pendulum at
different frequencies, as well as to model and investigate chaotic dynamics in the
spherical pendulum. For this purpose, we built an experimental system consisting
mainly of a spherical pendulum, cylindrical, and oscillator. We shake the
experimental system at different frequencies and examined the motion of the
pendulum at any frequency. In most the system behaved in a linear manner and the
movement of the pendulum was on 2D plane. Around the pendulum'’s self-frequency

the system behaved differently, we received chaotic phenomena.
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Standing wave acoustic levitation is a method for levitating small objects using
acoustic standing waves. The acoustic waves exert forces on objects they impinge,
and by manipulating the generated acoustic field, strong forces can be generated
capable of suspending small objects. In this work, we introduce an experimental setup
of an acoustic manipulator comprising two opposing arrays of ultrasonic piezo
speakers. By changing the speakers' amplitude and relative phase in each segment of
the array, the acoustic pressure field can be manipulated, and the position of the
levitated object can be controlled.
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We investigate finite amplitude wave propagation in semi-infinite soft materials, due
to loading at the surface. In particular, we consider (i) loading described in terms of
initial and uniform velocity at the surface; (ii) unloading from a state of plane shear.
We explore the dependency of the propagating waves on the loading configuration,
pre-strain and the type of material. Finally, we find that in certain conditions shock

waves are formed.
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Quantifying dislocation motion is important in developing microstructural-based
models of plasticity in metals. Dislocations glide is typically characterized by
different regimes, according to the applied shear stress that stimulates their motion.
One of the interesting regimes is at high shear stresses, in which dislocations glide
close to a limiting velocity. Using molecular dynamics simulations, we study the
motion of edge dislocation in FCC Au. After introducing and relaxing an edge
dislocation dipole in the simulation cell, we applied various shear stresses. For each
stress, we extracted the dislocations velocities and widths. We identified two different
velocity regimes and a velocity-dependent width. In the future, we plan to develop an
anisotropic dislocation dynamics model to explain the limiting velocities for

dislocation motion.
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Twin Boundaries characterize a variety of materials, including ferroic materials. The
Landau-Ginzburg (L-G) model is a continuum model that describes the free energy of
a twinned material as a function of an order parameter. The L-G model attributes
higher energy to ‘“sharp” twin walls. In previous research done in the group, an
interatomic L-G model was developed. The wall width and energy obtained in the
atomistic model was in very good comparison with the continuum L-G model. Both
models assumed no volumetric strain in the lattice. In this work we perform MD
simulations (using LAMMPS) to explore the contribution of the volumetric strain.
We found two distinct lattice configurations: The Gradient Wall, characterized with
low volumetric strain and correlates with continuum L-G model, and the Double
Wall, which yields lower width than the continuum model, owing to non-negligible

bulk strain.
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In this project, an ideal dipole moment and its influence inside a ferroelectric material

are inspected. The electric field of the ideal dipole moment is re-derived. It is shown
that the average field above and below the charges that constitute the dipole,
identically vanish. The solution of this problem is then generalized for polarization,
which is a distribution of dipole moments per unit volume. The field and flux in a
ferroelectric with a residual polarization distribution are inspected. Permanent
polarization affects the field in the ferroelectric material, but it does not affect the
flux. The insight gained for a single dipole, explains why polarization does not cause
an electric field outside of the material.
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The goal of the project is to model the dynamic response of a MiMnGa ferromagnetic
actuator based on the kinetic relation of discrete twin boundaries. The unit cell
structure in MiMnGa is tetragonal and it can change its orientation at presence of a
magnetic field. This change can cause up to 6% strains. The model is based on
tracking the motion of the twin boundaries (the boundaries between the areas that
have been stretched and the areas that have not) by using a known relation between
the driving force and the velocity of the twin boundaries. The model considers the
inertial forces caused by the own weight of the actuator such that the driving force is

different between the twin boundaries and depends on the other twin boundaries.
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Thin walled structures are continuously being used and developed in the
transportation industries (vehicles, aircrafts etc.) to improve the crashworthiness of
vehicles by absorbing the crash into collapsible structures. The emergence of 3D
metal printing processes has paved the way to geometrical topology optimization of
such structures without the traditional limitations arising from the manufacturing
complexity. However, one large unknown is the effect of the build parameters on the
overall mechanical response, which in turn is influenced by the microstructure and
surface roughness. In this work, different printing processes and their effect on the
energy absorption capabilities of thin walled tubes was examined using computational
and experimental tools, while trying to separate the variability arising from the

microstructure from that which arises due to the resulting surface roughness.
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3D printing of polymers, also known as additive manufacturing (AM), possess the
unique capability to realize complex geometries and structural architectures directly
from digital model designs. In this project, we study the process of AM of high
density granular-composite materials. This process involves complex physico-
chemical phenomena including polymerization processes, polymer rheology and
dynamics, and interactions of oligomers with laser beam. The objective of this study
is to understand how the presence of particles influences the photo-polymerization
processes, the mechanical properties and wave propagation efficiency. The results
demonstrate the feasibility to print a composite system with 80% filler (typical size of

7 um) and to obtain physical and chemical compatibility with the matrix.




»IPNN ) VPO

INUA HIMBSY JOIDY 191N YV 3179 99931 NINYY 129I1WY VIVD

Drug-Eluting Ureteral Stent for Local Treatment of Bladder Cancer
Yours o

MO N 19199 : I

N IPNNRN NIVN INVDID P9INIDI NPV KIN INYN MDY YOID NPID DY 1N VN
POPNY I NIV T )NV THPMAADY JOIDI TPINN IV NN 97591 YDP2NTPI VIVD INMY
P19 TONNAY 1PNVUN TIIRD DPIID VIVDN ORND MYANIN YN DTN MTO MDD NAIND PN NN
NNMY VPN TONNA .NYNIN JAYN TPMADYS YINY NPATMNII NN YWD \NYN NI YT DY
NN 9910 NN (PLGA) 999919 >0 S¥ 1ODnwn ML YY NDDINN DXVIVD NN NV
DINTINNY YAPNN VILVONN MMINT DY NN MDNL OOPYN 2% -TY DY DN NNMHINN
PN PN (PVIFODIY) NNINN NINY AXP .ODIN N DY MDA DIPNN TID NNT YDVPIND

YN TON NINYD DNITA ININD 1210 INKDY NIMYRIN Mywa

The conventional treatment of bladder cancer is via systemic administration of
chemotherapy drugs. In this work, we aim to develop drug-loaded biodegradable ureteral
stent, allowing direct administration in a controlled release manner, for greater exposure of
tissue to drug, prolonged retention time and enhanced efficacy. The principle behind our
approach is drug-eluting ureteral stent made of electrospun nano fibers (PLGA) loaded,
which will continuously deliver an encapsulated drug to the bladder at predetermined dosage
and eventually degrade. The effective elastic modulus of the stent was found to be similar to
bulk of PLGA. The release of Cisplatin demonstrated burst release during the first hours

followed by first order release.
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Electrorheological fluids, which consist of solid dielectric particles dispersed in an
insulating liquid (e.g. silicone oil), exhibit strong electric-field-induced rheological
variations. When an electric field is applied, the initially randomly dispersed particles
form chains due to dipole-dipole interactions. We find out a distinct maximum in the
electrorheological response (i.e. effective viscosity) is obtained at a frequency range
of 10-30 [Hz], which is in contrary to the commonly assumed monotonic frequency
dispersion. This suggests, there is an optimal operating frequency at which the ER
effect is maximized. In addition, breaking the linearity of the electrode edge (i.e.
castellated or saw-tooth geometry) intensifies significantly the electro-rheological

response.
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Chaining of an ER fluid in a straight microchannel

16



»IPNN ) VPO

NIOYIN NIIPNI NPT NNIWI 9597 HY DIVNIA DTN NN M)

Respiratory Flow Velocimetry in Biomimetic Models of Small Airways
P05 PN

YOIV 7INITYI 1/9)99) DINGT )N 7107 0’91919 - D)0

ST .NMNNNN PNNRD DT DY OITPHN JTNY NDPH NN PHN DTN ANYD NNIVN

NPIAIN SYTH IWINY N9 APy N NINKRN IWND hydrogel-y PDMS 5w nprson 1o
SPNN PYNN NXY N L TIN NINIIND .ANIN NPTNRID DMAND INNY 0IANI DXINTN DINN
NOYNN TN NP NTY .NPIAPIN DTN NNT NP2 TN NN TPINHN DI
DTV SW MPNN 22207 IWIYY TR NIvannn Stereo-micro-PIV nvurvwa nomd mpnn
NIPIYN NNIVN ,NANIY SNINON YT NIV .NTYN DY >T000 1T DIDINI vIDIY TIin NN
Y7721 DNOY MPIYN D) 19 DYIDIPN YW NN PRI INYNL NMIAN NN NIND NN

.DOWIN NIIYNI PNIND

We aim to design physiologically-faithful and true-scale in vitro models of small
bronchioles and deep pulmonary acinar airways by using elastomer (PDMS) and
hydrogel. The latter material is chosen to facilitate cell culturing of the representative
airway epithelium and recreate a biologically functional air-liquid interface at the
lumen wall. We quantitatively explore the flow fields in the models, using
stereoscopic micro-particle image velocimetry (S-uPIV) that enables to measure 2D-3
component velocity fields. With such knowledge, the broader goal is to gain a better
understanding on the fate of inhaled aerosols and their deposition in the pulmonary

airway depths.
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The project discusses the phenomenon of liquid sloshing. It investigates different
models of the water that in the tank while using model order reducing from limitless
degrees of freedom to a finite number of degrees of freedom. From the model we will
try to find the strain that is applied on the tank by the water. A special effort will be
applied to the liquid sloshing phenomenon in order to find the related parameter that

creates it. Another special effort will be add to study the liquid sloshing influence.
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Nucleation is an important mechanism that appears in various fields of mechanics,
such as deformation of shape-memory alloys, the formation of one phase
(crystal/droplet) within another phase (solution/gas) and the formation of dislocation
at the nanoscale. Nucleation is a thermally-activated probabilistic process, and its rate
depends on the free-energy barrier, characterized by several activation parameters
(energy, volume and entropy). In this work, we employ the varying driving-force
method, recently developed in our group, to study the nucleation process in a 2D Ising
model. We first validate that our implementation of Ising model reproduces literature
values. We then used the varying driving-force method to calculate the activation

volume from the cumulative distribution function of the driving-force for nucleation.

Nucleation in a 2D Ising Model
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The goal of the project is to build an opto-mechanical model describing an ultrasound
sensor based on membranes and optic resonators. The current sensors are based on
piezoelectric crystals, where the sensitivity is the limiting factor. In our model, the
ultrasound waves interact with our suspended membrane and distort it. The narrow
arms are designed to increase concentration of efforts, thus creating an area where the
strain is significantly larger. On the membrane is a waveguide with a small optical
resonator (relative to the size of the system). The resonator will be located in the area
with the most significant strains on the entire suspended membrane. Mechanical
deformations change the refractive index and the optical path within the resonator.
With proper optimization of the system, we get a significant change in the intensity of

the light emitted from the resonator, i.e. increasing the sensitivity to a given input.
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Reconstruction of 3D objects is an important task for variety of applications. In
computer aided design (CAD) it can be helpful in the Reverse engineering process
where the CAD model is built from the scanned object. This project aims to perform
classification of 3D Models in order to derive object dimensions. The classification
will be done by finding the models that a given input is close to in the latent space.
We will do so by using combined VAE and GAN, so that the decoder of the VAE is
the generator of the GAN. This architecture enables learning of the latent space by
training the CNN, and representing input voxel-based objects as latent vectors,
meaning we can perform interpolation in the latent space between objects in different

known dimensions and extract the input object’s dimensions.
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With the advancement of 3D imaging technologies in recent years, new challenges of
image processing have been developed, such as 3D data processing. In 3D scans, the
information obtained differs from that in the two-dimensional images and requires a
different approach. In this project, a cloud analysis consisting of several stages will be
performed. In the first stage, an algorithm will be applied to segment objects in the
cloud. The second stage will include classification and identification using learning
methods. In the third stage an analysis of the objects will be carried out to obtain
dimensions of the object model, using methods of interpolation of neuronal networks.

The methods will be sampled on basic objects and expanded to engineering objects.
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This research project will deal with the design and conduction of experiments to
investigate the effect of surface roughness in soft materials on friction and adhesion in
various forms of biomimetic microstructures. The microstructures are made of PVS
(Polyvinylsiloxane), an elastomer that undergoes polymerization at a relatively fast
rate and is easy to work with. The rough surfaces will be produced from PVS or
PDMS by copying various objects and polishing paper with different roughness
grades. The surfaces will be characterized by a three-dimensional optical profiler to
measure the various roughness parameters. The tribological performance (friction and
adhesion) of the microstructures in contact with the rough surfaces will be tested with
a tribometer designed and built specifically in the laboratory for tribology. This
experiment is based on all previous experiments carried out in the laboratory, in
which the friction and adhesion were investigated, but against specimens of hard

material.
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The project is performed to enhance the capabilities of the MEMS laboratory at the
faculty of mechanical engineering, Technion. The project aim is to enable performing
controlled (vacuum and temperature) experiments and testing of MEMS devices. This
requires operating them in different vacuum levels and/or ambient inert gasses while
measuring their behavior by electronic and optic means in a more accurate versatile
way than currently possible. The vacuum system interfaces include electronic
equipment for driving and measuring the devices, optical equipment for measuring,
sensors for chamber monitoring, vacuum pump and gas container and the experiment

station in the lab.
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The dynamic behavior of ferromagnetic shape memory alloys has been investigated in
the last few years under influence of magnetic field and by a sequence of experiments.
The experiments were conducted in order to find kinetic relation of twin boundaries.
The new experimental system designed to characterize these alloys. In addition, the
system is inexpensive and easy to use. The purpose of the system is to load the FSMA
crystal with a variable compression force in order to find in a single experiment the

critical driving force that causes TB movement for different FSMA samples.
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The project was performed at the Laboratory of Micro and Nano Mechanics of
Materials. The project dealt with stress sensing by means of composite materials that
consist an epoxy matrix and Terfenol-D (a common magnetostrictive material). In
particular, the goal of the project was to develop a new method for sensing the
stresses that is suitable for rapid manufacturing and different loading states. The stress
is measured by measuring the associated induction change. For this purpose, |
designed and built a new experimental system that includes a function generator, a
specially designed current amplifier and a RL circuit. Experimental results
demonstrated the potential of the new method and were in agreement with theoretical
predictions.
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In this project, we design and construct an experimental system to test the dynamic
respond of a bistable chain to impulse. The theoretical model suggests two situations
that can occur in the chain. In the correct design of springs, a single wave (solitary
wave) develops and transfers the energy, almost completely, from one side of the
chain to the other. On the other hand, by changing one parameter in the design of the
springs, most of the energy of the impulse remains trapped in the chain in the form of
vibrations of the first masses and not transferred to the other end. The results of the
experiment will corroborate or refute the analytical results and may be used to
examine different forms of loadings and the effect of different types of springs on

chain behavior.
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This project examines Geothermal Energy and the option for using solar heat to
improve the efficiency and productivity of Geothermal Energy systems. The project
covers the main aspects of Geothermal Energy and the different Geothermal Power
Plant systems. The second part of the project introduces two optional methods to
incorporate solar energy into existing geothermal systems. In the final and main part
of the project, the improvement in efficiency and productivity of an existing
Geothermal Power Plant was calculated for both methods. At first, calculations were
by comparison of the two options and finally by creating an optimal hybrid system as
a function of the solar energy supplied. Using MATLAB, a graph showing the

improvement in work as a function of the heat added from the solar plant. A maximal
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power multiplier of 2.2 was achieved in a hybrid system with ratio of
138[KWlsteam

separating the total solar heat.
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Ground source heat pump (GSHP) is a system that uses the ground as a heat source
and sink. GSHPs exploit the stability of the ground temperature below ~5 meters year
round, which tends to be closer to room temperature than the temperature of the
outside air. This leads to higher efficiencies compared to the conventional air-to-air
heat pumps, since the necessary compression work reduces. GSHPs also overcome
the problem of ice forming in the evaporator, which occurs in air-to-air heat pumps
when water (e.g. rain) gets inside the evaporator. In this project, a GSHP system was
designed for an elementary school located in the Golan Heights, under the

considerations of energy efficiency and costs.
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This project provides an overview of a spacecraft diaphragm type propellant tank
engineering model (EM) component development. The propellant tank will be
integrated as a part of a hypergolic bi-propellant “green” (reduced hazards) propulsion
system based on hydrogen-peroxide oxidizer and kerosene based fuel, being
developed at the Technion by NewRocket. The development process incorporated
Aerospace standards and specifications: MIL-STD-1522A, MIL-STD-1540B, MIL-
STD-490A, NASA SP-2007-6105 and MIL-STD-
810G. The EM propellant tank design is based on
an existing FEP diaphragm provided by Holscot
Fluoroplastics Ltd, UK.
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The main goal of the project is to design a small horizontal axis wind turbine model
for the wind tunnel at the Danciger laboratories. As part of the design process
different performances of the turbine were evaluated. Complicated phenomena
connected with fluid mechanics and kinematics of the system were analyzed by
various commercial software. Measuring of the flow field in the test section of the
tunnel was done by a device that was specially designed and constructed for the
project. The turbine model will form a base for future projects in the energy field in

the faculty and will help to deepen the knowledge in the turbo — machinery field.
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An innovative wind turbine was developed in Professor David Greenblat’s laboratory. The
turbines main purpose is to work in low wind speeds. Most common wind turbines stop
working under a certain wind speed thus losing critical work time. The turbine works using
the Coanda Effect by adding pressurized air that creates flow on either side of a cylinder
causing it to swing similarly to an upside-down pendulum. In this project we designed an
electric generator connected to the turbine’s axis. The axis moves a shaft in a linear motion on
which there are Neodymium magnets. The magnets pass through copper coils creating

current, according to Faraday and Lenz’s laws.
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Wings are structures with many geometric characteristics, and there are many
considerations for selecting the optimal wing for an aircraft. Today, the solution for
changing the wing's profile properties is using servo engines and hydraulic systems
that re-constructs the wing’s surface to create the optimal wing for the current state.
These systems are not only very heavy and expensive, but also problematic since
manufactory inaccuracies and assembly inaccuracies of the wing takes their toll. The

morphing wing is meant to solve all of these problems.
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Modern wings rely on flaps to boost lift and shorten take-off and landing distances,
and on ailerons to change direction. But when deployed, they create gaps in the edge
of the wing, generating turbulent airflow - bad news for efficiency and noise. An
airplane with a morphing wing can change the geometric shape of its wing during
flight and optimize its performance based on mission requirements. In addition, it
improves airplanes energy efficiency. In our project we have designed and developed

a prototype of a morphing wing using 3D printing and casting of flexible materials.
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Inchworm Three-Link Robot
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Design and assembly of a three rigid-link, untethered robot with passive contact,
prescribed angle trajectories in an open-loop control, tracked by a computer vision
system. The project’s motivation: studying the rigid gaits with passive contact
transitions and optimizing the trajectories to achieve insights about the design of soft

robotic walking gaits.
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Tele Care Robot-Fall Detecting at Home
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A home-fall detection system designed to be part of a medical robot that enables the
remote presence of a therapist, which will help patients and people with disabilities to
receive basic medical treatment and allow medical staff to receive extensive
information on there patient's condition. The robot moves freely in the patient's
natural environment (home, nursing home, therapeutic institution, etc.) and with
advanced sensors system the robot will be able immediately and online monitor the
patient's vital signs. The fall detection system uses an Arduino with a transceiver
sensor on the robot, plus an Arduino and microphone in every room in the house. In
case of a fall, the robot will receive an alarm for unusual noise from one of the rooms
in the house by using sound analysis. When the alarm is sent by radio waves, the
robot will receive an order to reach the relevant room (Pre-mapped). The robot has a

24/7 communication with a control room.
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The project involves designing and implementation of close loop control on a parallel

manipulator with six DOF, that includes Waveform Generators, a Microchip DSC,
Optical laser sensors, a platform with three limbs and three leg housings that include
two step motors each, which are set parallel and move in a line. The goals of this
project include kinematic analysis for the monitoring and control of the robot,
developing a main software for the microcontroller responsible for the general
functioning and communication between interfaces, developing a GUI for the users
simplified control, and applying a demo of the accuracy for the applied control.
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Parallel Robot with Six Degrees of Freedom for Knee Cartilage Surgery
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The project included the design and production of a robot that is a proof of concept
for a robot capable of replacing damaged cartilage in a human knee. The process is
performed in three stages: scanning the cartilage, milling the damaged cartilage
section and printing synthetic tissue in place. The robot is parallel and its structure is
based on the structure of a Stewart Platform robot - a base platform and a top platform
connected by six linear actuators. This connection enables movement by six degrees
of freedom of a gripper attached to the top platform. Three different heads may be
assembled to the gripper, according to the appropriate stage of the operation:

scanning, milling and printing.

38



YOTIN M VP

Y1) H°012)9 T NV

Flexible Universal Robotic Gripper
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Today, distal arm amputees feel that the existing solutions do not give an answer to
the existing need: The hands are still insufficiently functional, expensive, oftentimes
restrictive and may even cause additional injury and pain. Using a combination of
innovative technologies in the soft robotics field we have developed a completely

novel distal arm prosthesis.
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The myFive Prosthetic Hand is a 3D printed, myoelectric, robotic prosthetic hand. It
is designed to provide a solution for amputees with a below-the-elbow amputation.
Our prosthetic is designed to be parametric simple to use. The myFive is controlled
with surface EMG sensors placed on the residual limb. Data processing is handled
onboard and motion is performed with micromotors. A companion graphical user
interface allows the user to train and analyze the motions used to move the prosthetic.
The end goal of this project is to open-source our work so that amputees around the

world can access this technology.
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Robotic arms which are part of an open-source project called InMoov. All parts of the
arms, except electronics, are printed in a 3D printer. The arms are powered by servo
motors, controlled by Arduino and servo controller, and receive data from the user by
computer signal. In the beginning of the
process, we checked the robot kinematics and
it structure. We detected areas which are
prone to failure and replaced parts
respectively with a higher 3D printing
quality. Next, we checked the servo motors
and found their restrictions. The original
system included two Arduino and we
replaced one of them in a servo controller
which allow a better and faster data transfer.
A GUI was built to make a more comfortable

interface for the user.
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In this project we used an existing treadmill and converted it to a treadmill that
translates the user's will to movement. In addition, the treadmill gives the user the
ability to transport relative large weights with minimum effort. The operation
principle of the system is that the power
sensors (integrated in the handles) carry the
signals through an amplifier to the Arduino,
which gives commands to the drivers that
cause the motors to move in the desired
direction (forward, backward, and turns). The
project includes many fields: mechanical
design (sensor handles, connecting the motors
to the cart etc.), dynamics, mechatronics, use
of various production methods (CNC and 3D
printing) and Arduino programing.
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Mesh Segmentation and Feature Recognition and of a 3D Scanned Hand for the
Design of Prosthetics
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The global organization E-Nable, and its chapter in Israel Haifa3D, are meant to
create and 3D print hand prosthetics for any who need it in a quick and cheap way. In
order to improve this process, | will create an automation algorithm for the dimension
extraction stage in the manufacturing process of the prosthetic. The algorithm will
analyze the 3D scan of the healthy hand, will do a mesh segmentation the 3D image
and recognize the important features: digit joints, wrist, etc. From this data, it will be
possible to easily extract dimensions from the scan and transfer them into the CAD

for modeling the prosthetic.
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The project's goal is topologically optimized adjustment of three-dimensional printing
technology with the aim of reducing construction. Topological optimization is a
method in which material is best deployed within a given design space, under load
constraints, boundary conditions and material data, geometric data and weight.
Because the use of support has expensive implications: we need more material to
manufacture the part. In addition, we have more complementary work done, removing
the support attached to the buildings and cleaning support areas. In other words, the
execution of the analysis will also take into consideration the printing direction and its
falsifications in order to reach a structure that will require the minimum auxiliary

construction.
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The growing awareness of people with disabilities has increased the desire to enable
ability. The possibility of doing this, is illustrated by a robot that can draw a picture
from a pre-prepared database so that in the future it will be possible to develop
additional abilities such as: a sophisticated image processing mechanism, increasing
the resolution, a mechanism to illustrate color by changing the height of the pins on
the board and more. Now, the system has a database of three shapes: a square, a
triangle, and the symbol of the Technion, which can be sketched in a qualitative

manner, thus demonstrating the realization of the entire project.
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The "Generic quadcopter” project is a foundation project which can be the basis for
additional projects to expand on. The quadcopter was designed so it can be printed in
any home printer, and the required sensors are inexpensive and can be easily
purchased online. The design allows additional mechanical and electronic parts to be
easily added for wvarious uses. The
quadcopter has flight capabilities and GPS-
based navigation. It incorporates a height
sensor, accelerometer sensor, GPS sensor
and a compass. The stabilization algorithm
is based on PID controllers and the flight

controller plans a route to a destination

point based on the various sensors. The
quadcopter is based on a STM32 microprocessor (with a 72KHz clock rate). The route
of the quadcopter can be controlled manually by remote control or by entering

coordinates which define a planned route which will be carried out by the drone.
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This project challenges the idea of controlling systems with changes in the plants time
constants. The proposed solution normalizes the frequency and gain axes of the bode
plot to allow analyzation of the system in a scaled frequency domain, this reduces the
uncertainty level, allowing use of a simple single controller using robust control
techniques. Practical validation will be done with a simple, practical and efficient
laboratory setup designed to fit the problems requirements. The idea implied consists

of a flexible cantilever beam, with a varying length effecting the natural frequency.
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The main objective of the project is to implement a control law that harnesses
controller redundancy for a desired outcome. Our experimental setup consists of two
carts, one on top of the other. Each cart is actuated by its own DC motor and its
position is measured by an encoder. The project tasks are as follows: we first model
the system from first principles and then identify its parameters and validate the
model by simple experiments. Next, we synthesized a controller that allows us to
exploit the system redundancy (2 control inputs and 1 regulated output) to our
advantage. Our next challenge is to successfully implement our theoretical controller

and reach satisfying real world results.
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In this project we dealt with the control of an existing system, that consists of a
mechanical arm which is driven by a DC motor and rotates in a plane parallel to the
ground. Two pendulums are attached to each end of the arm and can rotate in a plane
that is perpendicular to the arm. The goal of the project is damping the oscillations of
the pendulums, while the arm is rotating to a desired angle, when we only control the
supplied voltage to the motor. For this purpose, we went through steps which are vital
for solving any practical control system problems: system modeling, fitting a
numerical model to the physical model and designing two control loops that achieve
the desired performance of the system.
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The pursuit of detection abilities requires high quality optics as well as accurate
optical devices alignments. The ability to reduce any imperfection or misalignment
effects on the optical system can enhance its capabilities. KLA-Tencor’s imaging
system for overlay measurement strongly depends on the illumination system
performance. As a result, a suitable apparatus for illumination system improvement is
found very valuable. The apparatus development is focusing on symmetry

enhancement which will reduce the measurement error.
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This project integrates a Reverse Osmosis (RO) desalination system into a
reciprocating wind turbine. The system utilizes the Coanda effect Reciprocating
(CoRe) motion directly to operate a high-pressure plunger pump without the need of
power generator and electric motor, thus preventing the losses and inefficiencies
associated with them. The pressure generated by the pump is used to drive sea or
brackish water through a semipermeable membrane, allowing the desalination through

the Reverse Osmosis process.
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This Project contains a research on the electric motors market. With the assistance of
highly recognized articles, stimulations and diving into new technologies, I’ve built a
new diagram which summarizes all the info and provides us with a new perspective
on the efficiency and profitability of the electric motors option. In the project you can
find extensive details of today’s electric motors, methods of storing electrical energy
and the problems and the suggested solutions in these technologies. The last chapter

contains the final diagram and a brief peek to the future.

52



dOTIN M VPMID

ST NN SNINITD DN PN )99

Forklift Hydraulic Lifting Mechanism Design
WIZI0) IPIIN  INTD NN

225 OYPIAN 7T : D

MYIT MYNNNI DMINP DOPNINY PPYON NOIIN NONYND YRV YINKD 259 2D NN NION
QLIV DWAN OWYH INDNIY NPWYNI YNIIN TP NN NWDNN YOV NNNHD MOIDMNN NTH
990 PN PINY NYATI NT VPMNY NNDN .DNONMY DAY MNITO ,NIN» oyan Sy
10 V) 29 N2AND ,(NV 3 TY) D172 ONYLN DXIND INDN M TYUNX DVT NTIDN NIY YIRITN
NUNN NN DINY INDN TR TSN JUNX 1NN 1IN M DT VPN MIPOYN NVNIND .(DMIVN
D2YN2 DY) WA TUR D190 1NN DY MM OIY TNMY NOIP RID WINTH NAND

.DM»VITIVD

A forklift is a powered industrial truck used to lift and move materials over short
distances using a fork made of steel. Forklifts have become indispensable piece of
equipment in manufacturing and warehousing. In this project, we were required to
design a hydraulic lifting mechanism for a diesel powered heavyweight forklift. The
mechanism was designed to lift weights up to 10 meters high. The main challenge
was to design a mast that, on one hand can lift loads to the specified height, and on the

other hand can be moved inside standard passages.
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Fuel System — Formula Technion 2018
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The system role is supplying continuous fuel flow, in suitable pressure and flow rate
for engine work, with maximum tank volume adjusted for the endurance race. The
tank is a cubic shaped with pyramid bottom, as a result of good drain necessity and
location constraint under the driver seat. Baffle and sponges were added to minimize
splashing. Pump, filter and regulator was taken from previous year because good
performance and suitability for the engine which was also taken from last year, a
KTM-450EXC. Great emphasis was considered in choosing high quality fittings and
connectors for good sealing and resistance.
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The Anti-Roll Bar connects between the suspension systems on one side of the
vehicle to that on the opposite side, and acts as a twist spring which changes the
vehicle’s resistance to roll during a turn without affecting driving parameters while
driving in a straight line. The intended driving profile for the car includes various
kinds of turns (slalom, U turns, skidpad) and therefor in order to achieve ideal
handling its necessary to adjust the ARB’s stiffness based on the kind of turn the car
is making. In order to accomplish
this a control system has been
implemented to change the bar’s
stiffness in real-time, based on
an array of sensors installed on
the car and actuators connected
to the ARB.
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This project is part of the Formula Technion SAE project. The main goal of my
project is to improve the engine performance of the formula vehicle. In the last two
years we have been working with a KTM 450 EXC-F engine. In order to improve the
engine performance, we decided to increase the engine compression ratio by replacing
the engine piston to a KTM 450 SX-F piston. We use a GT -POWER simulation,
which helps us to optimize the engine systems (intake and exhaust manifolds) and
predict the engine performance according to the changes we made inside the engine.

This simulation also helps us predict if we can maintain the engine reliability.
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Formula Engine Team - Exhaust Manifold
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Exhaust manifold is a system of pipes or a single tube that connects to the top of the
motor. The system concentrates the burned gases and is an initial stage in the release
of the gases out of the vehicle, which plays an important role in the combustion stage

(Scavenging).
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Intake Manifold system
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This project is part of the “Technion formula student”. This year the Intake team has
made few GT analyzes in order to determine the best volume for the air tank. We took
in consideration the rules limitation and the conclusion was that the air tank volume
will be 5.5 liter, compare to the one last year that was 2.4 liter. Moreover, CFD
analyzes were taken on the Restrictor. The restrictor diameter is restricting to 20 mm
and we wanted to determine the optimal entrance angle. Based on the CFD we
decided to set the angle to 10 degrees. The top half of the manifold was made by
carbon and the other half was printed from Nylon 12 material. Those materials were

chosen since inside the manifold the pressure can get to 80MPa and they can take it.
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Clutch Actuation
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This year the formula student driverless team was founded in Technion, the project
took a formula race car from previous years and transform it to autonomous car. The
team goal was to actuate the clutch system in order to enable full control of the car.
First, we examined the clutch mechanism in the exciting car and its mechanical
requirements in order to separate the clutch. The team designed electrical system,
based on DC motor and ball screw, that meets the mechanical demands. The team
operate the system with suitable controller, the controller receives signals from the car

computer.
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Brake Actuation System
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The team designed a Brake Actuation System for the 2016 Formula Race Car, in
order to fit the existing system so it will brake fully autonomously, in service brake
mode and in emergency brake situations in the 2018 FSG competition. Both systems
were designed according to the FSD rules. The service one is based on a miniature
ball screw mechanism and the emergency one is based on a pneumatic piston
mechanism. The team designed a code to control the motor driving the service brake

system, according to the signal sent from the main navigation drive computer.
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The team designed a Electric Throttle Control (ETC), a system that inlets controlled
air supply to the engine. The system was designed and built by the team for the 2016
Technion Formula car. The system was designed to match the existing systems, so
that it can function both autonomously by and manually by a driver. The system was

designed according to the FSD rules.
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