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I am proud to announce the release of ‘YANTRAVEDA’
magazine’s third issue. The magazine signifies the writer’s pen-
manship and also allows them to share their ideas. |
acknowledge the efforts of students and staff of Mechanical de-
partment who have taken the initiative to promote the writing

and publishing skills of the students. This helps the students to
share and express their ideas in an articulate manner. Students
and staff achievements have also been presented which will be a
motivational factor for the other students to achieve the stand-
ard of excellence. Glad to say that we have achieved our aim of
turning this into reality. | would like to congratulate all the stu-
dents, teachers, alumni and everyone involved in bringing out its
3rd edition.

Wishing everyone loads of success and bright future.

Dr. Mahadeo Kokate
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Message from
“ Head of

Department

/ | am pleased to know that our students are successful in bringing their
third issue of magazme ‘YANTRAVEDA’ for this academlc year 2018-19.
YANTRAVEDA the departmental magazine has the prime objective of
providing asplrlng engineers a wide platform to showcase their technical
knowledge'and to pen down innovative ideas.. . ‘

This magazine is intended to bring"out the hidden Iiter‘ar'y talents in the
students and teachers to inculcate strong “technical skills among them.

I congré’tulaté and thank all the students and faculty coordinator who
have made untiring efforts to bring out this magazme | wish them all the

very best for releasing more such magazines in futdre:"
\ )

Dr. Santosh Sancheti | e
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DEPARTMENT OF MECHANICAL ENGINEERING

e To impart quality technical education in the field of
Mechanical Engineering for the benefits of society

e To provide quality education among the students through
the curriculum and industrial exposure.

® To develop a learning environment leading to innovations,
skill development and professional ethics through
curricular and extracurricular activities for societal growth.




PEO'S AND PSO'S

Program Educational Objectives (PEOs):

After industrial experience of 4 to 5 years, Mechanical
Engineering graduates will be able to

1.Graduates will possess essential professional Mechanical
Engineering skills to develop solutions for industrial and
societal problems.

2.Graduates will engage and succeed in their professional
careers through teamwork, professional ethics and
effective communication.

3.Graduates will engage in lifelong learning, career
enhancement and adapt to emerging technologies for the
benefits of society.

Program Specific Outcomes (PSOs):

After graduation, Mechanical Engineering graduates will be
able to

1.Graduates will have an ability to identify, analyse, and
develop appropriate solution(s) to Mechanical
Engineering Problems.

2. Graduates will be able to use modern engineering tools
for analysing and solving practical problems of industry
and society.

3. Graduates will be able to learn and grow constantly, with
good technical, spiritual, and ethical values with a zeal for
life-long learning.
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Robotic process automation (or RPA) is a form of business process automa-
tion technology based on metaphorical software robots (bots) or on artificial intelli-
gence (Al)/digital workers. It is sometimes referred to as software robotics (not to
be confused with robot software).

In traditional workflow automation tools, a software developer produces a list of
actions to automate a task and interface to the back-end system using inter-
nal application programming interfaces (APls) or dedicated scripting language. In
contrast, RPA systems develop the action list by watching the user perform that
task in the application's graphical user interface (GUI), and then perform the auto-
mation by repeating those tasks directly in the GUI. This can lower the barrier to
use of automation in products that might not otherwise feature APIs for this pur-
pose.

RPA tools have strong technical similarities to graphical user interface testing tools.
These tools also automate interactions with the GUI, and often do so by repeating
a set of demonstration actions performed by a user. RPA tools differ from such sys-
tems in that they allow data to be handled in and between multiple applications,
for instance, receiving email containing an invoice, extracting the data, and then
typing that into a bookkeeping system.
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Use:

The hosting of RPA services also aligns with the metaphor of a software robot, with
each robotic instance having its own virtual workstation, much like a human work-
er. The robot uses keyboard and mouse controls to take actions and execute auto-
mations. Normally all of these actions take place in a virtual environment and not
on screen; the robot does not need a physical screen to operate, rather it inter-
prets the screen display electronically. The scalability of modern solutions based on
architectures such as these owes much to the advent of virtualization technology,
without which the scalability of large deployments would be limited by available
capacity to manage physical hardware and by the associated costs. The implemen-
tation of RPA in business enterprises has shown dramatic cost savings when com-
pared to traditional non-RPA solutions.

There are however several risks with RPA. Criticism include risks of stifling innova-
tion and creating a more complex maintenance environment of existing software
that now needs to consider the use of graphical user interfaces in a way they were-
n't intended to be used.

RPA actual use

e Banking and Finance Process Automation
o Mortgage and Lending Process

e Customer Care Automation
o Data Extraction Process
o Fixed automation process
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Examples

Voice recognition and digital dictation software linked to join up business pro-
cesses for straight through processing without manual intervention

Specialized Remote Infrastructure Management software featuring automated
investigation and resolution of problems, using robots for first line IT support

Chat bots used by internet retailers and service providers to service customer
requests for information. Also used by companies to service employee requests
for information from internal databases

Presentation layer automation software, increasingly used by Business Process
Outsourcers to displace human labor

IVR systems incorporating intelligent interaction with callers

Robotic Data Automation (or RDA) is a form of business process automation which
helps users to realize value from data faster by simplifying and automating the re-
petitive process with respect to data (not to be confused with robotic process auto-
mation).

The traditional method to perform any task with the data involves various func-
tions including data integration, data preparation, and data transformation from
multiple sources. This resulted in manually spending hours to obtain data from and
finally creating a database for different sources to do analysis. It is now possible to
perform all these steps using Robotic Data Automation by creating no-code pipe-
lines.

Technical Magazine 2018-19 -



https://en.wikipedia.org/wiki/Speech_recognition
https://en.wikipedia.org/wiki/Digital_dictation
https://en.wikipedia.org/wiki/Remote_Infrastructure_Management
https://en.wikipedia.org/wiki/Chatterbot
https://en.wikipedia.org/wiki/Business_Process_Outsourcing
https://en.wikipedia.org/wiki/IVR
https://en.wikipedia.org/wiki/Robotic_process_automation
https://en.wikipedia.org/wiki/Data_integration

Prof. R. M. Sonar

Robotic Data Automation (RDA) vs Robotic Process Automation (RPA)

Robotic Process Automation automates business processes and user tasks, where-
as Robotic Data Automation automates data tasks. Generally, it is about auto-
mating the manual, cumbersome, expensive data pipeline process with bots. In
summary, Robotic Data Automation automates DataOps and associated MLOps,
similar to what robotic process automation did to automate business processes.
Robotic Data Automation perfectly complements Robotic Process Automation by
automating complex data workflows and integrations

Robotic Data Automation actual deployment:

e |T Service Management
o Data Center Management
« 5G/Edge

e DevOps
. Configuration Management Database
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Friction Stir Welding

Friction stir welding (FSW) is a relatively new solid-state joining process. This joining technique
is energy efficient, environment friendly, and versatile. In particular, it can be used to join high-
strength aerospace aluminum alloys and other metallic alloys that are hard to weld by conven-
tional fusion welding. FSW is considered to be the most significant development in metal join-
ing in a decade. Recently, friction stir processing (FSP) was developed for micro structural modi-
fication of metallic materials. In this review article, the current state of understanding and de-
velopment of the FSW and FSP are addressed. Particular emphasis has been given to: (a) mech-
anisms responsible for the formation of welds and micro structural refinement, and (b) effects
of FSW/FSP parameters on resultant microstructure and final mechanical properties. While the
bulk of the information is related to aluminum alloys, important results are now available for
other metals and alloys. At this stage, the technology diffusion has significantly outpaced the
fundamental understanding of micro structural evolution and microstructure—property rela-
tionships.

Principle of operation

The FSW is performed with a rotating cylindrical tool which has profiled pin (also known a
probe) having diameter smaller than the diameter of shoulder. During welding the tool is fed
into a butt joint between two clamped work pieces, until the probe pierces into the work piece
and shoulder touches the surface of the work pieces. The probe is slightly shorter than the
weld depth required, with the tool shoulder riding atop the work surface. After a short dwell
time, the tool is moved forward along the joint line at the pre-set welding speed.
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Frictional heat is generated between the wear-resistant tool and the work pieces. This heat,
along with that generated by the mechanical mixing process and the adiabatic heat within the
material, cause the stirred materials to soften without melting. As the tool is moved forward, a
special profile on the probe forces plasticized material from the leading face to the rear, where
the high forces assist in a forged consolidation of the weld.

This process of the tool traversing along the weld line in a plasticized tubular shaft of metal re-
sults in severe solid-state deformation involving dynamic recrystallization of the base material.

During welding, a number of forces will act on the tool

« A downwards force is necessary to maintain the position of the tool at or below the materi-
al surface. Some friction-stir welding machines operate under load control, but in many cas-
es the vertical position of the tool is preset, and so the load will vary during welding.

« The traverse force acts parallel to the tool motion and is positive in the traverse direction.
Since this force arises as a result of the resistance of the material to the motion of the tool,
it might be expected that this force will decrease as the temperature of the material around
the tool is increased.

« The lateral force may act perpendicular to the tool traverse direction and is defined here as
positive towards the advancing side of the weld.

« Torque is required to rotate the tool, the amount of which will depend on the down force
and friction coefficient (sliding friction) and/or the flow strength of the material in the sur-
rounding region (stiction).

In order to prevent tool fracture and to minimize excessive wear and tear on the tool and asso-
ciated machinery, the welding cycle is modified so that the forces acting on the tool are as low
as possible and abrupt changes are avoided. In order to find the best combination of welding
parameters, it is likely that a compromise must be reached, since the conditions that favor low
forces (e.g. high heat input, low travel speeds) may be undesirable from the point of view of
productivity and weld properties.
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Generation and flow of heat

For any welding process, it is, in general, desirable to increase the travel speed and minimize
the heat input, as this will increase productivity and possibly reduce the impact of welding on
the mechanical properties of the weld. At the same time, it is necessary to ensure that the
temperature around the tool is sufficiently high to permit adequate material flow and prevent
flaws or tool damage.

When the traverse speed is increased, for a given heat input, there is less time for heat to con-
duct ahead of the tool, and the thermal gradients are larger. At some point the speed will be so
high that the material ahead of the tool will be too cold, and the flow stress too high, to permit
adequate material movement, resulting in flaws or tool fracture. If the "hot zone" is too large,
then there is scope to increase the traverse speed and hence productivity.

The welding cycle can be split into several stages, during which the heat flow and thermal pro-
file will be different:

e Dwell. The material is preheated by a stationary, rotating tool to achieve a sufficient temper-
ature ahead of the tool to allow the traverse. This period may also include the plunge of the
tool into the work piece.

e Transient heating. When the tool begins to move, there will be a transient period where the
heat production and temperature around the tool will alter in a complex manner until an
essentially steady state is reached.

e Pseudo steady state. Although fluctuations in heat generation will occur, the thermal field
around the tool remains effectively constant, at least on the macroscopic scale.

e Post steady state. Near the end of the weld, heat may "reflect" from the end of the plate,
leading to additional heating around the tool.




Heat generation during friction-stir welding arises from two main sources: friction at the sur-
face of the tool and the deformation of the material around the tool.22 The heat generation is
often assumed to occur predominantly under the shoulder, due to its greater surface area, and
to be equal to the power required to overcome the contact forces between the tool and the
work piece. The contact condition under the shoulder can be described by sliding friction, using
a friction coefficient u and interfacial pressure P, or sticking friction, based on the interfacial
shear strength at an appropriate temperature and strain rate.

Applications
The FSW process has initially been patented by TWI in most industrialized countries and li-

censed for over 183 users. Friction stir welding and its variants — friction stir spot welding
and friction stir processing — are used for the following industrial applications: shipbuilding and
offshore, aerospace, automotive, rolling stock for railways, general fabrication, robotics, and

computers
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Automotive Battery Management Systems (BMS)

Automotive Battery Management Systems (BMS) must be able to meet critical features such as
voltage, temperature and current monitoring, battery state of charge (SoC) and cell balancing of
lithium-ion (Li-ion) batteries.

Electric vehicles run on rechargeable battery packs that are made of multiple cell modules ar-
ranged in a series and parallel. These battery packs produce several hundred volts of electricity.
Various functions inside the car are dependent on them. That is why it becomes a critical compo-
nent of the vehicle that requires constant monitoring and control.

Battery-driven electric power trains are gaining importance in various industries. Electric cars, elec-
tric aircraft, e-bikes, and automated guided vehicles all rely on battery packs. As battery packs re-
quire battery management systems to operate safely and reliably, it is important to test safety fea-
tures and robustness of algorithms for the state of charge (SOC) and state of health (SOH) at an
early stage to reduce both costs and development time. Therefore, leveraging automated HIL
testing and a Model-Based Design workflow allows engineers to identify design flaws in an early
development phase of the BMS.

Battery cell emulators that use various industrial protocols and interfaces allow performing auto-
mated HIL testing without having access to physical batteries. They also can be employed to test
critical scenarios in a fully automated manner safely.
The same workflow can then be leveraged for large-scale automated production .This requires
Battery Management System (BMS), an embedded system, which monitors the components closer
to the battery cell, as each cell needs to be closely monitored so that there are no voltage fluctua-
tions or imbalance in voltage conditions. The BMS consists of different components that ensure
that the battery runs efficiently without chances of possible failures.
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What is the need for BMS?

The main function of BMS is to ensure that the battery is protected and any operation out of its
safety limit is prevented. It monitors the battery pack’s state of charge (SOC) along with the state
of health. BMS also manages the battery optimization via cell balancing that improves the life of
the battery in the long run. The BMS will also monitor voltage, different temperature parameters,
and coolant flow. Lithium-ion batteries that possess high charge density, power most electric cars.
These battery packs even though are not very big; can be highly unstable. Therefore, these batter-
ies should never be overcharged or be allowed to reach a state of deep discharge at any point.
Thermal Runaway is a condition where the current flowing through the battery on charging or
overcharging causes the cell temperature to rise. Conditions like these can harm the lifespan or
the capacity of the battery. To ensure this does not happen, we require BMS to monitor its voltage
and current.

ooooooooo

Automotive Battery Management System
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This process is very challenging as many cells are put together to form a battery pack in an electric
vehicle and every cell needs to be individually monitored for its safety and efficient operation,
which requires a specially dedicated system called the Battery Management System (BMS).

Figure 1. Highly- integrated solution for your Automo-
tive BMS design.

ST's Battery Management System solution for automotive applications is specifically conceived to
meet demanding design requirements.

Based on the new highly-integrated Battery Management IC L9963E and its companion isolated
transceiver L9963T, our solution is able to provide the highest accuracy measurements of up to 14
cells in series, on mono or bi-directional daisy-chain configuration, embedding sophisticated cell
monitoring & diagnostic features. It also meets the stringent Automotive Safety Integrity Level
(ASIL) D compliance.

Together with our 32-bit Automotive MCU family, Power Management & System Basis ICs, VIPower
Smart Switches, a wide offer of Protection Devices and automotive EEPROM for datalog, ST comes
with a comprehensive and flexible solution to support your automotive-grade Battery Manage-
ment System design.

Technical Magazine 20718-19 -



https://www.st.com/en/automotive-analog-and-power/l9963e.html
https://www.st.com/en/automotive-analog-and-power/l9963t.html
https://www.st.com/en/automotive-microcontrollers/spc5-32-bit-automotive-mcus.html
https://www.st.com/en/automotive-analog-and-power/power-management-and-system-basis-ics.html
https://www.st.com/en/automotive-analog-and-power/high-side-switches.html
https://www.st.com/en/automotive-analog-and-power/high-side-switches.html
https://www.st.com/en/protection-devices/automotive-protection-devices.html
https://www.st.com/en/memories/automotive-serial-eeprom.html

System
= S— = ~o. _
= Prof. M. A. Ahire - —

!

What are the main functions of a BMS?
The main functions of a Battery Management System for electric vehicles are:

» Battery protection in order to prevent operations outside its safe operating area.

« Battery monitoring by estimating the battery pack state of charge (SoC) and state of health
(SoH) during charging and discharging.

Battery optimization thanks to cell balancing that improves the battery life and capacity, thus opti-

mizing the driving range for hybrid (HEV), plug-in (PHEV) and full electric vehicles (BEV).

How Does it Aid Battery Charging?

Various factors must be taken into consideration while designing a BMS as a lot of its functionali-

ties depend on the end application it would be used for. Let us take a look at some of these func-

tionalities in a little more detail.

e As seen earlier, the main function of the BMS is to ensure that the battery operates within the
safety parameters. Since a battery pack is made up of cells with a voltage rating of 3V, the BMS

will have to ensure that the cells in the pack are not discharged beyond the 3V mark.

e Charging control is another area that requires BMS monitoring. The charging is done in two
stages. The first stage is Constant Current (CC) where the charger gives constant current to
charge the battery. The second stage called the Constant Voltage (CV) comes into play where a
constant voltage is supplied to the battery at a very low current. The BMS ensures that these

functions operate seamlessly.

« All vehicles have a fuel indicator, in the same way, EVs also have a battery state of charge (SOC)
indicator. BMS helps in indicating and showing the driver the actual state of charge in the
battery.
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The voltage and current are measurements are made using various algorithms that calculate the

SOC of the battery pack. One of the methods used is called Coulomb Counting, which measures

the discharging of the battery and integrates the discharging current over time to estimate SOC.

Apart from the state of current, BMS is also responsible to monitor the state of health (SOH). The
capacity of the battery may recede over time. The BMS helps in determining the state of health by
measuring the age and expected life cycle of the battery based on the usage. This will help in de-
termining the mileage on each charge.

BATTERY MANAGEMENT SYSTEMS ARE KEY IN EV & PHEV VE-
HICLES

The battery management system can be thought of as the “brains” of a battery pack, primarily re-
sponsible for protecting the battery cells from operating out of safe conditions. Today’s leading
electrical energy storage technology for electric vehicles are batteries with lithium ion cells. Porta-
bility, high energy density, low self-discharge and memory effect has placed this technology as the
ideal solution for EV & PHEV. However they face two critical design issues.

Two design issues of battery management systems:

e Overcharging produces overheating
o Discharging them below a certain threshold can reduce their capacity permanently; that

threshold is, typically, around 5 percent of their total capacity.

Batteries are a small explosive charge that needs to be carefully managed to be safe and reliable
for its users. Since batteries work through chemical reactions, they operate in a “gray zone” of be-
ing under or over charged, where heat plays a fundamental role; as it’s known that when heat in-
creases conductors tend to increase their resistance while conversely, insulators decrease theirs.
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Think of electricity as water, it can be still and unharmful when contained, but upon finding an
opening, it will flow recklessly through the path that offers the fewest obstacles.

Using the same water analogy, think of battery cells as water reservoirs that feed a city’s water
supply network. The gates regulate water flow in and out of each reservoir to keep its level high
enough to maintain minimum water pressure but not too high that it will burst a pipe and drain all
the water reservoirs.

To regulate energy flow a Battery Management System usually has two MOSFETS per battery cell
that serve as gates to charge or discharge them according to the state of charge, voltage and tem-
perature conditions of the cell. The BMS generates the pulses that turn on and off those MOSFETS.
However, high isolation transformers, such as our PH9185.XXXNL series, protect the control circuit
from the batteries power.

3 WAYS BATTERY MANAGMENT SYSTEMS POWER EV & PHEV
VEHICLES

1. VOLTAGE

Battery management systems are responsible for measuring the voltage of each battery cell be-
cause over or under voltage conditions can also lead to thermal runaways that might cause a
battery failure. Since keeping the voltage uniform along the battery cells is critical, this system ap-
plies an “equalizing charge” that favors the compromised battery cell. To accomplish this, power
electronic components, such as the Pulse Electronics PA4334 series inductor, can act as sensors to
help identify a drop or increase in cell voltage, thus allowing the system to determine if a cell is
over or under driven.
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2. TEMPERATURE

Battery management systems are also in charge of measuring temperature along the battery
packs. If an overheating condition is detected, the control system might stop regenerative charging
or reduce the power draw from a pack to return individual cell temperatures to a safe range of op-
eration.

3. STATE OF CHARGE (SOC)

Another important energy management function of a BMS is to determine the state of charge
(SoC) to ensure all cells are discharged equally and safeguard them from going below the thresh-
old that permanently reduces their total capacity. For that, a BMS performs a task known as
“Coulomb counting,” which determines the amount of electric power that is left in each battery
cell and communicates it to the controls through a low EMI susceptible interface, such as our
HM1188NL, which through a stackable architecture can support hundreds of cells.

Lithium ion cells store energy by steadily moving lithium from the cathode to the anode in ex-
change to an opposite electron flow through the electrolyte. Their ideal charging algorithm is
through a constant current and then constant voltage phase, for which a BMS uses high current
inductors, such as our PA434xNL series, to limit the rate of change in current flow and eliminate
ripple on the charging current.
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Gasoline and diesel may be the reigning champs, but it looks like they’ve got some competition.

With growing concerns of the automotive industry’s impact on the environment through carbon
emissions, car owners are seeking alternative energy solutions that offer greater sustainability. Here
are six alternative fuel sources that can guide us towards becoming a more energy independent na-
tion.

1. HYDROGEN

Hydrogen is abundant in our environment and therefore greatly accessible — it’s in water, hydrocar-
bons, and other organic matter — and is used to power fuel cell electric vehicles (FCEVs). The appeal
of FCEVs rest on their efficiency, rapid filling times, and above all, emissions of only water and warm
air.

Extracting hydrogen particles, however, is a rigorous process and as a result, hydrogen contains less
energy content in comparison to gasoline or diesel fuel. In part because of this production bottle-
neck, FCEVs have yet to reach the mass market.

Developing a substantial fueling infrastructure can be difficult and costly, but that doesn’t mean it’s
not feasible. In fact, LGM is a proud sponsor of Canada’s first retail hydrogen station, opening in Van-
couver this month. The station will be the first in a six-station network that is a result of the partner-
ship between HTEC (Hydrogen Technology & Energy Corporation) and Shell Canada.

2. ELECTRICITY

Sourced directly from the electrical grid and other off-board electric power sources, electricity is a
highly efficient energy source that’s readily available to us through an already developed infrastruc-
ture. Electricity is stored in the rechargeable batteries of all-electric and plug-in hybrid electric vehi-
cles (PHEVs), releasing considerably fewer emissions than gasoline- or diesel-powered vehicles when
in operation.
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In gas-electric hybrids, electricity replaces gasoline at lower speeds, and for starting and stopping
motions. Similarly, PHEVs use electricity to power the vehicle over longer distances, releasing zero
emissions when the car is running purely on battery power.

Although electricity may have a lower fuel cost, the purchase price of an actual electric vehicle (EV)
can be significantly higher compared to conventional gasoline-powered cars. Also, much of the elec-
tricity today comes from burning coal or natural gas, which introduces the debate about its overall
carbon footprint.

3. BIODIESEL

Biodiesel is independent of what we know as conventional petroleum diesel. A byproduct of biode-
gradable, non-toxic resources like vegetable oils, animal fats, and even recycled restaurant grease, it
is exceptionally clean-burning and renewable. Biodiesel comes in a variety of blends (for instance, B5
which is 5% biodiesel and 95% standard diesel), and in its pure form (B100).

Unlike all-electric zero emissions vehicles, biodiesel-powered vehicles do emit carbon dioxide (CO,),
but there’s a silver lining. Any CO, that’s emitted is offset by the CO, absorbed by the feedstock
crops that produce biodiesel (like soybeans), making it a cleaner substitute to gasoline or diesel. The
distribution network for biodiesel is lacking due to limited production, which is why biodiesel, partic-
ularly in its pure form, can be more costly than conventional diesel — but this is also dependent on
the market and geographic location. On top of that, biodiesel has 10% less energy content, which
means biodiesel-powered vehicles require more fuel than standard diesel cars.

4. ETHANOL

Ethanol, an alcohol-based fuel, is made of renewable materials — think crops like corn, barley, and
wheat. Several blends of ethanol are used today but E10 is most common (10% ethanol and 90%
gasoline). Other blends include E15, used in models manufactured in 2001 onwards, and E85, a ‘flex
fuel’ that’s used in vehicles that can operate on gasoline alone, or a blend of up to 85% ethanol and
15% gasoline.
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Like biodiesel, crops that are used to produce ethanol offset any CO, that’s emitted in the combus-
tion process. As a result, ethanol can improve our energy security and air quality by reducing the
amount of pollutants that enter the atmosphere. Producing ethanol, however, is energy-intensive.
Resources are depleted in the process, which negatively impacts food prices and availability, and
more opportunities for CO, emissions arise. In terms of fuel economy (the relationship between
distance traveled and fuel consumed by a vehicle), ethanol contains about one third less energy
than gasoline, meaning a vehicle will typically run fewer miles per litre than if it was 100% gasoline
-powered.

5. NATURAL GAS Natural gas, as a
transportation fuel source, comes in two forms — CNG and LNG (compressed and liquefied natural
gas, respectively). CNG is natural gas that’s compressed to less than 1% of its volume at standard
atmospheric pressure, and has a fuel economy that’s comparable to gasoline. On the other hand,
LNG is natural gas in its liquid form, typically used to power medium- to heavy-duty vehicles that
travel long distances. Natural gas is widely available across the world as part of utilities for domes-
tic use, and burns cleanly. However, the vast majority of natural gas is a fossil fuel —a product of
many resources that take millions of years to form. This extensive process, matched with the rapid
rate at which natural gas combustion occurs in vehicles, limits its opportunities for commercial ap-
plications and usage. Natural gas also releases harmful methane emissions into the atmosphere —
a detrimental greenhouse gas that’s supposedly 21 times worse than CO,.Storing natural gas can
also be inconvenient and costly. With a boiling point that’s well below room temperature, it has to
be stored in vacuum-like cryogenic tanks.

6. PROPANE Propane, also known
as liquefied petroleum gas, is a byproduct of natural gas processing and crude oil refining. When
stored, it resembles a colourless liquid and only vaporizes into a gas during the combustion pro-
cess. Like electricity, propane is domestically available through a well-established infrastructure
built around usage, transportation, storage, and distribution —
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we use propane gas in our homes and water heating systems, refrigeration, and to power industri-
al equipment. Its clean-burning qualities present no threat to soil, surface water, or groundwater,
which makes it a sustainable alternative fuel source. What’s more appealing is its relatively low
fuel cost and energy-dense composition.

As with EVs, propane-powered vehicles may be more expensive despite being affordable as a fuel
source. And while propane does have a lower carbon content than gasoline or diesel, like natural
gas, it’s a contributor of methane emissions.
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Modular self-reconfigurable (MSR) robots are robots composed of a large number of repeated
modules that can rearrange their connectednessto form a large variety of structures. An MSR sys-
tem can change its shape to suit the task, whether it is climbing through a hole, rolling like hoop,
or assembling a complex structure with many arms.

These systems have three promises:

Modular self-reconfiguring robotic systems or self-reconfigurable modular robots are autonomous
kinematic machines with variable morphology. Beyond conventional actuation, sensing and control
typically found in fixed-morphology robots, self-reconfiguring robots are also able to deliberately
change their own shape by rearranging the connectivity of their parts, in order to adapt to new cir-
cumstances, perform new tasks, or recover from damage.

For example, a robot made of such components could assume a worm-like shape to move through
a narrow pipe, reassemble into something with spider-like legs to cross uneven terrain, then form a
third arbitrary object (like a ball or wheel that can spin itself) to move quickly over a fairly flat ter-
rain; it can also be used for making "fixed" objects, such as walls, shelters, or buildings.

In some cases this involves each module having 2 or more connectors for connecting several to-
gether. They can contain electronics, sensors, computer processors, memory and power supplies;
they can also contain actuators that are used for manipulating their location in the environment
and in relation with each other. A feature found in some cases is the ability of the modules to auto-
matically connect and disconnect themselves to and from each other, and to form into many ob-
jects or perform many tasks moving or manipulating the environment.
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By saying "self-reconfiguring" or "self-reconfigurable" it means that the mechanism or device is ca-
pable of utilizing its own system of control such as with actuators or stochastic means to change its
overall structural shape. Having the quality of being "modular" in "self-reconfiguring modular ro-
botics" is to say that the same module or set of modules can be added to or removed from the sys-
tem, as opposed to being generically "modularized" in the broader sense. The underlying intent is
to have an indefinite number of identical modules, or a finite and relatively small set of identical
modules, in a mesh or matrix structure of self-reconfigurable modules

Self-reconfiguration is different from the concept of self-replication, which is not a quality that a
self-reconfigurable module or collection of modules needs to possess. A matrix of modules does
not need to be able to increase the quantity of modules in its matrix to be considered self-
reconfigurable. It is sufficient for self-reconfigurable modules to be produced at a conventional fac-
tory, where dedicated machines stamp or mold components that are then assembled into a mod-
ule, and added to an existing matrix in order to supplement it to increase the quantity or to re-
place worn out modules.

Some current systems
PolyBot G3 (2002)

A chain self-reconfiguration system. Each module is about 50 mm on a side, and has 1 rotational
DOF. It is part of the PolyBot modular robot family that has demonstrated many modes of locomo-
tion including walking: biped, 14 legged, slinky-like, snake-like: concertina in a gopher hole, inch-
worm gaits, rectilinear undulation and sidewinding gaits, rolling like a tread at up to 1.4 m/s, riding
a tricycle, climbing: stairs, poles pipes, ramps etc. More information can be found at the polybot
webpage at PARC.
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M-TRAN il (2005)

A hybrid type self-reconfigurable system. Each module is two cube size (65 mm side), and has 2 ro-
tational DOF and 6 flat surfaces for connection. It is the 3rd M-TRAN prototypes. Compared with
the former (M-TRAN l1), speed and reliability of connection is largely improved. As a chain type sys-
tem, locomotion by CPG (Central Pattern Generator) controller in various shapes has been demon-
strated by M-TRAN Il. As a lattice type system, it can change its configuration, e.g., between a 4
legged walker to a caterpillar like robot. See the M-TRAN webpage at AIST.

AMOEBA-I (2005)

AMOEBA-I, a three-module reconfigurable mobile robot was developed in Shenyang Institute of
Automation (SIA), Chinese Academy of Sciences (CAS) by Liu J G et al..AMOEBA-I has nine kinds of
non-isomorphic configurations and high mobility under unstructured environments. Four genera-
tions of its platform have been developed and a series of researches have been carried out on
their reconfiguration mechanism, non-isomorphic configurations, tipover stability, and reconfigura-
tion planning. Experiments have demonstrated that such kind structure permits good mobility and
high flexibility to uneven terrain. Being hyper-redundant, modularized and reconfigurable, AMOE-
BA-I has many possible applications such as Urban Search and Rescue (USAR) and space explora-
tion.

Stochastic-3D (2005)

High spatial resolution for arbitrary three-dimensional shape formation with modular robots can
be accomplished using lattice system with large quantities of very small, prospectively microscopic
modules. At small scales, and with large quantities of modules, deterministic control over reconfig-
uration of individual modules will become unfeasible, while stochastic mechanisms will naturally
prevail. Microscopic size of modules will make the use of electromagnetic actuation and intercon-
nection prohibitive, as well, as the use of on-board power storage.

Three large scale prototypes were built in attempt to demonstrate dynamically programmable
three-dimensional stochastic reconfiguration in a neutral-buoyancy environment. The first prototype
used electromagnets for module reconfiguration and interconnection. The modules were 100 mm cu-
bes and weighed 0.81 kg. The second prototype used stochastic fluidic reconfiguration and intercon-
nection mechanism. Its 130 mm cubic modules weighed 1.78 kg each and made reconfiguration ex-
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Symbrion (2013)

Symbrion (Symbiotic Evolutionary Robot Organisms) was a project funded by the European Com-
mission between 2008 and 2013 to develop a framework in which a homogeneous swarm of min-
iature interdependent robots can co-assemble into a larger robotic organism to gain problem-
solving momentum. One of the key aspects of Symbrion is inspired by the biological world: an arti-
ficial genome that allows storing and evolution of suboptimal configurations in order to increase
the speed of adaptation. A large part of the developments within Symbrion is open-source and
open-hardware.

Space Engine (2018)

Space Engine is an autonomous kinematic platform with variable morphology, capable of creating
or manipulating the physical space (living space, work space, recreation space). Generating its own
multi-directional kinetic force to manipulate objects and perform tasks.

At least 3 or more locks for each module, able the automatically attach or detach to its immediate
modules to form rigid structures. Modules propel in a linear motion forward or backward alone X,
Y or Z spacial planes, while creates their own momentum forces, able to propel itself by the con-
trolled pressure variation created between one or more of its immediate modules.

Using Magnetic pressures to attract and/or repel with its immediate modules. While the propelling
module use its electromagnets to pull or push forward along the roadway created by The statistic
modules, the statistic modules pull or push the propelling modules forward. Increasing the num-
ber of modular for displacement also increases the total momentum or push/pull forces. The num-
ber of Electromagnets on each module can change according to requirements of the design.

The modules on the exterior of the matrices can't displace independently on their own, due to
lack of one or more reaction face from immediate modules. They are moved by attaching to mod-
ules in the interior of the matrices, that can form complete roadway for displacement.
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Challenges, solutions, and opportunities

Since the early demonstrations of early modular self-reconfiguring systems, the size, robustness and
performance has been continuously improving. In parallel, planning and control algorithms have
been progressing to handle thousands of units. There are, however, several key steps that are neces-
sary for these systems to realize their promise of adaptability, robustness and low cost. These steps
can be broken down into challenges in the hardware design, in planning and control algorithms and
in application. These challenges are often intertwined.
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Hyperbaric welding is the process of welding at elevated pressures, normal-
ly underwater. Hyperbaric welding can either take place wet in the water itself or dry inside a spe-
cially constructed positive pressure enclosure and hence a dry environment. It is predominantly
referred to as "hyperbaric welding" when used in a dry environment, and "underwater welding"
when in a wet environment. The applications of hyperbaric welding are diverse—it is often used to
repair ships, offshore oil platforms, and pipelines. Steel is the most common material welded.

Dry welding is used in preference to wet underwater welding when high quality welds are required
because of the increased control over conditions which can be maintained, such as through appli-
cation of prior and post weld heat treatments. This improved environmental control leads directly
to improved process performance and a generally much higher quality weld than a comparative
wet weld. Thus, when a very high quality weld is required, dry hyperbaric welding is normally uti-
lized. Research into using dry hyperbaric welding at depths of up to 1,000 metres (3,300 ft) is on-
going. In general, assuring the integrity of underwater welds can be difficult (but is possible using
various nondestructive testing applications), especially for wet underwater welds, because defects
are difficult to detect if the defects are beneath the surface of the weld.

Underwater hyperbaric welding was invented by the Russian metallurgist Konstantin Khrenov in
1932.
Application

Welding processes have become increasingly important in almost all manufacturing industries and
for structural application.[S] Although a large number of techniques are available for welding in at-
mosphere, many of these techniques cannot be applied in offshore and marine application where
presence of water is of major concern. In this regard, it is relevant to note that a great majority of
offshore repairing and surfacing work is carried out at a relatively shallow depth, in the region in-
termittently covered by the water known as the splash zone. Though numerically, most ship repair
and welding jobs are carried out at a shallow depth, the most technologically challenging task is
repair at greater depths, especially in pipelines and repair of accidental failure.
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The advantages of underwater welding are largely of an economic nature, because underwater-
welding for marine maintenance and repair jobs bypasses the need to pull the structure out of the
sea and saves valuable time and dry docking costs. It is also an important technique for emergency
repairs which allow the damaged structure to be safely transported to dry facilities for permanent
repair or scrapping. Underwater welding is applied in both inland and offshore environments,
though seasonal weather inhibits offshore underwater welding during winter. In either loca-
tion, surface supplied air is the most common diving method for underwater welders

Dry welding

Dry hyperbaric welding involves the weld being performed at raised pressure in a chamber filled
with a gas mixture sealed around the structure being welded.

Most arc welding processes such as shielded metal arc welding (SMAW), flux-cored arc weld-
ing (FCAW), gas tungsten arc welding (GTAW), gas metal arc welding (GMAW), plasma arc weld-
ing (PAW) could be operated at hyperbaric pressures, but all suffer as the pressure increases. Gas
tungsten arc welding is most commonly used. The degradation is associated with physical changes
of the arc behavior as the gas flow regime around the arc changes and the arc roots contract and
become more mobile. Of note is a dramatic increase in arc voltage which is associated with the in-
crease in pressure. Overall a degradation in capability and efficiency results as the pressure in-
creases.

Special control techniques have been applied which have allowed welding down to 2,500 m
(8,200 ft) simulated water depth in the laboratory, but dry hyperbaric welding has thus far been
limited operationally to less than 400 m (1,300 ft) water depth by the physiological capability
of divers to operate the welding equipment at high pressures and practical considerations con-
cerning construction of an automated pressure / welding chamber at depth.
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Wet welding

A diver practices underwater welding in a training pool. Wet underwater welding directly exposes
the diver and electrode to the water and surrounding elements. Divers usually use around 300—-
400 amps of direct current to power their electrode, and they weld using varied forms of arc weld-
ing. This practice commonly uses a variation of shielded metal arc welding, employing
a waterproof electrode. Other processes that are used include flux-cored arc welding and friction
welding.]ln each of these cases, the welding power supply is connected to the welding equipment
through cables and hoses. The process is generally limited to low carbon equivalent steels, espe-
cially at greater depths, because of hydrogen-caused cracking.

Wet welding with a stick electrode is done with similar equipment to that used for dry welding,
but the electrode holders are designed for water cooling and are more heavily insulated. They will
overheat if used out of the water. A constant current welding machine is used for manual metal
arc welding. Direct current is used, and a heavy duty isolation switch is installed in the welding ca-
ble at the surface control position, so that the welding current can be disconnected when not in
use. The welder instructs the surface operator to make and break the contact as required during
the procedure. The contacts should only be closed during actual welding, and opened at other
times, particularly when changing electrodes.

The electric arc heats the work piece and the welding rod, and the molten metal is transferred
through the gas bubble around the arc. The gas bubble is partly formed from decomposition of the
flux coating on the electrode but it is usually contaminated to some extent by steam. Current flow
induces transfer of metal droplets from the electrode to the work piece and enables positional
welding by a skilled operator. Slag deposition on the weld surface helps to slow the rate of cooling,
but rapid cooling is one of the biggest problems in producing a quality weld
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Hazards and risks

The hazards of underwater welding include the risk of electric shock for the welder. To prevent
this, the welding equipment must be adaptable to a marine environment, properly insulated and
the welding current must be controlled. Commercial divers must also consider the occupation-
al safety issues that divers face; most notably, the risk of decompression sickness due to the in-
creased pressure of breathing gases. Many divers have reported a metallic taste that is related to
the galvanic breakdown of dental amalgam. There may also be long term cognitive and possi-
bly musculoskeletal effects associated with underwater welding.

Dangers of Underwater Welding

Since underwater welders have way more variables to work with—different atmospheric gas, wa-
ter and gas pressures, specialized diving and welding equipment, and limited space, in addition to
water and electric current supply—it is a field only for expert welder-divers (including engineers
and managers) who are fully prepared to avoid risks and handle dangers, such as the following:

e Drowning — Usually caused by Delta P hazards, or differential pressure, where a major water
pressure difference causes a diver to get stuck in a bottleneck where water is rushing to fill anoth-
er space with great force, sometimes equal to over a thousand pounds of pressure.

e Explosions — Can happen when hydrogen and oxygen gases mix and build-up in pockets.

e Electric shocks — Often the biggest concern when dealing with water and electricity, particularly
when inexperienced welders don’t use direct current (DC) to supply power.

e Decompression sickness — A common concern in underwater diving, caused by the build-up of
nitrogen bubbles in the bloodstream

Hypothermia — Result of working in dark and cold water conditions for many hours a day.
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. Mahindra

M&M's engine manufacturing plant at Igatpuri becomes India's first carbon neutral
facility.

Mahindra and Mahindra's engine manufacturing plant at Igatpuri, Maharashtra, has
become India's first carbon neutral facility, a move that reaffirms the Group's com-
mitment to go carbon neutral by 2040. The accomplishment was certified by Bureau
Veritas (India) Pvt. Ltd., a global leader in Testing, Inspection and Certification (TIC).

By leveraging the latest technological advantages, Mahindra Group assumes pole
position in the fight against carbon emissions. Close to 83% of the 100-acre land in
the Igatpuri manufacturing plant is covered in green foliage. None of the waste from
the plant goes to landfills and more than 99% of the waste generated is either recy-
cled or reused. Owing to the green cover, dust levels have come down by 50-60%.
The plant was also a subject of discussion at the World Biodiversity Forum in Egypt
last year.

M&M is the first Indian company to announce its internal Carbon Price of USD 10
per ton of carbon emitted to fund investments required to pursue the path of car-
bon neutrality. It has doubled the energy productivity of its automotive business al-
most 12 years ahead of schedule.M&M is also the first company in the world to sign
on to the EP100 program, which is the global, collaborative initiative of influential
businesses that pledges to double energy productivity by 2030.
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1st Rank in Design Event with Cash Prize of 10006/ |
1st Rank in Innovation Event with cash prize 10000/-
2nd in Cost and Business Event 2nd in Virtual Roﬁ

3\
£ od A
Y \ -
».
V) ) iy Y\ ¥V
R, ¢
f
g .
nd) .§
¥ / /
/
\
f /)
)
-
[ A

Technical Magazine 2018-19 N




(it ,’
ACHIEVEMENTS/

Sl

Session 3 held at Pune. "‘;j{z; e \ t
1.Runner-up in Best Innovation category. )
2. Winner of Best Faculty advisor (Dronacharya) 4; rd.//
This was First time Go-cart was designed and fa'{a 'at,eﬂ by ,:
Team. {

Technical Magazine 2018-19 ’ &




\

Hearty Congratulations following Project fro Mechanlcal De#
partment have Won First prize in Check- Mechﬁz 19 Natio al\
level project competition organized by Guru Go ‘nd,&gngh oI-
lege of engineering, Nashik on 22/03/2019. [ FEAY \

._4-":'—._'

e

Title: "Versatile Seed Planter",
Guide: Prof. R S. Chaudhari

Team Member's: - Gaikwad Chetan, Gaikwad Yoges
Shailesh, Mayur Nikam.

4
el
-

“4»

Technical Magazine 2018-19




ACHIEVEM

The Crew Dynamics Result Dirtx - 6th out of éo teams. Sp
10th out of 80 Teams. Acceleratlon 19th out of‘go t ams\E

Deore, excellent support by Prof.J.S. Pagar Sir and Wc
Team. AtuI Patil (Team Crew) from Mechanlcal Depar

Technical Magazine 2018-19




\41

ACHIEVEMEN TS,

e W s o
GONDWANA 1

YALEDICTORY AND
PRIZE DibTR’lBUT'LN FUNCTIO!

3
Shot on O “

Powered by Dual Ca

b
t

Project from SNJB's KBJ COE Mechanical Depgrﬁment Ranléed
first at State level Avishkar 2018 Project competltlon out of 37

Projects. \ i
Title: "Smart Onion Planter”, ' "
Guide: Prof. Jadhav V. C. ¢ ‘
Team Member's: - Nawale Devidas Kailas, Pophali Vyj' abh/

aire/ >

Ashok, Sahane Nikhil Dinkar, Jadhav Bapu Madhav
Ashwini Balasaheb. 18 Jan 2019 ﬁ

Technical Magazine 2018-19 &




82, /
e
' '
9 d %1 27% B 19:47 w

< Tweet

PIB India @
@PIB_India

-

TR
- e we

..': > e!

Vice President @MVenkaiahNaidu
interacts with the students, at

the AICTE-ECI-ISTE Chhatra E
Vishwakarma Awards and
AICTE-SAGY Initiative Awards
ceremony, in New Delhi

- VicePresidentOfindia

Tweet your reply

Technical Magazine 2018-19




SAFE Championship 2018-19 IIT DELHI 1st Stq award Cer

mony our Project from Mechanical Departmen éot,Q{d Rae\k

Theme - Hamse Farak Padata Hai |

Name of Students : Sanket Balwant Hire (Team Léad
Chetan Rajendra Aher
Atul Gotiram Jatiya
Abhishek Suresh Kulkarni.

Date : 9 Oct 2019

Technical Magazine 2018-19




"o
A
ﬂ”‘@"'

.,~‘~‘/---....,_~ 4
-"w-/"-.ﬁ’
ni“ W i P
KAJ ‘-"",

'Q

Steepi‘rrg'vcymmittee lef Edi Address

Shri. Dinesh Lodha
(Director, Trust Board)

SNJB’s
Late.Sau K.B. Jain

Shri. Zumba

Bhandari

(Joint Hon. Secretary,
Samiti)

College of Engineering

Department of Mechanical
Engineering

r

Neminagar, Chandwad 423101

Shri. Sunil Chopda
(Member , Prabandh Samiti)

Website: www.snjb.org

Email: hodmechcoe@snjb.org

S(udent' Co-editor:
Dr.Mahadeo D. Kokate

(Principal, College of Engineering) Mr. Pagar Vicky
(TE Mechanical)

Technical Magazine 2018-29




