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“Success is not something which 

we achieve in a day or year as it is a 

process of achieving your goals and 

feeling good about yourself. The 

definition of success changes from 

one individual to another. For some 

success could be doing your dream 

job, having a car or it could just be 

marrying a person you love the 

most. The definition of success 

changes and it is not the same for 

everyone.” 
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VISION 

Developing technocrats in Mechanical Engineering with computational and design skills, 

leadership and industrial practices, meeting the requirements of industry / business and society, 

through Quality Technical Education. 

MISSION 
 

M1 - Developing Quality Mechanical Engineering graduates by imparting theoretical and 

practical knowledge with the exposure to work practices in Industry and Business. 

M2 - Develop graduates with over all personality, communication skills, computational skills and 

managerial skills with ethics to fulfill the expectations of the Industry and Society. 

M3 - Provide opportunities to practice industrial processes, pursue higher studies and 

entrepreneurship skills for sustainable growth. 

 
PROGRAM EDUCATIONAL OBJECTIVES (PEOS) 

 
Graduates of Mechanical Engineering shall 

 PEO1 - Have good technical competency to take up industrial projects / responsibilities 

as per the national / International requirements for enriched employability. 

 

 PEO2 - Design and develop innovative products / systems through application of 

mechanical and allied engineering knowledge, computing skills to promote research and 

higher studies. 

 

 

 PEO3 - Work successfully as leaders or as part of the team on multidisciplinary projects 

and undertake consultancy and entrepreneurship as their career option. 

 

PROGRAM SPECIFIC OUTCOMES (PSOS) 
 

 PSO1 - Acquire and apply knowledge in various domains like Design, Thermal, 

Production and allied areas through theory / practical / industrial visits.   

 

 PSO2 - Acquired Engineering knowledge, Computational, Management, Software skills 

and Entrepreneurship skills for the betterment of Industrial and Social requirement. 



   
 

   
 

 

NEWS-LETTER MECHANICAL DEPPT. - 2021-22 

Date :- 2nd December, 2021 

1)  “Blood Donation Camp “Blood Donation is the act of giving Blood to someone 

who needs it. It is not just about giving Blood, but it is an act of kindness that 

saves lives of hundreds of people. So, with the same feeling of kindness of 

hundreds of people.So, feeling of kindness, Department of Mechanical 

Engineering and MESA i.e., Mechanical Engineering Student Association of K. D. K. 

College of Engineering, Nagpur along with Rainbow blood and Component Bank 

has organised Blood Donation Camp.  

 

 

  



   
 

   
 

Camp was started by 10:30 a.m.in presence of Vice Principal, Dr. A. M Badar Sir., MESA 

Faculty inchage Dr. P.R Gajbhiye Sir., other faculty member Dr. S. K. Chaudhary Sir, Dr. R.H 

Parikh sir,    Dr. A. C. Waghmare sir, Prof. V.N. Mujbaile sir and all students of MESA Committee. 

Registration was done through google form provided on the whatsapp group where 81students 

have registered themselves and after proper medical test, then they have donated the blood 

succesfully. Lastly, Dr R.B. Bhange President of Rainbow Blood & component Bank has 

felicitated Dr. A. M. Badar Sir with certificate of appreciation. And then the program ended at 

3:00 p.m. where 81 students have actively participated and shown the moral duty fulfilment 

towards the society. 

 

 

 

 

 



   
 

   
 

Date :- 19th Feb, 2022 

2) “SHARE  AND CARE”- SHARE AND CARE is basically the act of donating clothes to needy 

people. It is not just about giving clothes, but it is an act of showing kindness and helping out 

the needy people. So, with the same spark within our hearts, the Department of Mechanical 

Engineering and M.E.S.A. i.e., Mechanical Engineering Student Association of K.D.K. College of 

Engineering has organized the event ‘SHARE AND CARE'. The event was started on 14th Feb 

2022 to 16th Feb 2022 in presence of M.E.S.A. Faculty InCharge Dr.P.R. Gajbhiye Sir and all the 

students of MESA committee. 

 

 



   
 

   
 

 

 

In order to collect clothes, boxes were being place in front of ‘Neki Ki Deewar’ where 

students can bring clothes which are under good condition to donate needy people. Also, we 

have collected money from faculty members where we got an amazing response from both; 

clothes and money donation. 

Finally, on 19th Feb,2022 the members of M.E.S.A. committee went to the slum area near 

Gittikhadan at around 3 p.m. and donated clothes and money.The kind of vibes we received from 

them and the real happiness on there faces is what made us feel great and glad. 

 

 

 

 



   
 

   
 

3) Vaccination Camp 

As we all know that India has started. with COVID-19 vaccination program from 

Jan 2021 16th in order to stop the spread of corona disease. And by today, more than 

100 crores people are being vaccinated . 

So, putting a small step, Department of and Mechanical Engineering and MESA i.e  

Mechanical Engineering Student Association of K.D.K College of Engineering Nagpur 

along with Yuwaah UNICEF, and NMC has organised the COVID-19 vaccination come for 

all. Registration was done through the google form provided on the whatsapp group 

where 60 people have registered themselves and successfully got vaccinated. Lastly, the 

member of Yuwaah, UNICEF and NMC were been felicitated by the Principal, Dr. D.P 

Singh Sir and Vice Principal, Dr AM Badar Sir and we also had google tag photos, and 

successfully ended with the COVID-19 Vaccination Camp. 
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Friction stir welding 

 

Dr. P. R. Gajbhiye 

Faculty of Mechanical Engineering 

Department 

 

Friction stir welding (FSW) is a solid-state joining process. Solid-state 

welding means that there is no molten state included in joining or welding the 

workpiece. This joining technique saves energy and is eco-friendly. It is mostly 

used to weld aluminum materials in the automobile and aerospace industries. 

The FSW is the process in which a tool is used which does not gets 

consumed in joining the workpiece so it is called a non-consumable tool.  A 

non-consumable rotating tool with a pin and a shoulder is inserted into the 

adjacent edges of sheets or plates to be joined and moved along the line of joint 

till the end. It is considered to be the most significant development in the metal 

joining process and is a “green” technology due to its energy efficiency, 

environment friendliness, etc 

The Friction Stir Welding (FSW) process was invented by Wayne 

Thomas of the Welding Institute in 1991, at Cambridge, in the United Kingdom. 

TWI has further developed this process and patented it. 

The adjacent metal sheets are joined by a tool that is a non-consumable 

tool and is made up of a pin and a shoulder. 

 The non-consumable tool used in friction stir welding performs two 

functions first it heats the workpiece to raise its temperature sufficiently to the 

stage at which it is not molten but plastically melted and second it moves along 

the edges of the workpiece to weld it or to make a joint. The heating is achieved 



   
 

   
 

by friction between the tool and the workpiece and because of the plastic 

deformation of the workpiece. The localized heating softens the material around 

the pin and shoulder. The tool rotation leads to the movement of material from 

the front of the pin to the back of the pin. And this completes the welding and a 

strong solid-state joint is ready. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

   
 

Laser cooling  
 

 

Miss. Pihu L. Ghodeswar  

3rd Year  

 

Laser cooling and laser trapping include a number of techniques in which 

atomic and molecular samples are cooled down to near absolute zero. Laser 

cooling techniques rely on the fact that when an object (usually an atom) absorbs 

and re-emits a photon (a particle of light) its momentum changes. For an ensemble 

of particles, their thermodynamic temperature is proportional to the variance in 

their velocity. That is, more homogeneous velocities among particles corresponds 

to a lower temperature. Laser cooling techniques combine atomic spectroscopy 

with the aforementioned mechanical effect of light to compress the velocity 

distribution of an ensemble of particles, thereby cooling the particles. The 1997 

Nobel Prize in Physics was awarded to Claude Cohen-Tannoudji, Steven Chu, and 

William Daniel Phillips "for development of methods to cool and trap atoms with 

laser light". The first example of laser cooling, and also still the most common 

method (so much so that it is still often referred to simply as 'laser cooling') is 

Doppler cooling. Doppler cooling, which is usually accompanied by a magnetic 

trapping force to give a magneto-optical trap, is by far the most common method of 

laser cooling. It is used to cool low density gases down to the Doppler cooling 

limit, which for rubidium-85 is around 150 microkelvins. 

In Doppler cooling, initially, the frequency of light is tuned slightly below 

an electronic transition in the atom. Because the light is detuned to the "red" (i.e., 

at lower frequency) of the transition, the atoms will absorb more photons if they 

move towards the light source, due to the Doppler effect. Thus, if one applies light 
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from two opposite directions, the atoms will always scatter more photons from the 

laser beam pointing opposite to their direction of motion. In each scattering event 

the atom loses a momentum equal to the momentum of the photon. If the atom, 

which is now in the excited state, then emits a photon spontaneously, it will be 

kicked by the same amount of momentum, but in a random direction. Since the 

initial momentum change is a pure loss (opposing the direction of motion), while 

the subsequent change is random, the probable result of the absorption and 

emission process is to reduce the momentum of the atom, and therefore its speed—

provided its initial speed was larger than the recoil speed from scattering a single 

photon. If the absorption and emission are repeated many times, the average speed, 

and therefore the kinetic energy of the atom, will be reduced. Since the temperature 

of a group of atoms is a measure of the average random internal kinetic energy, 

this is equivalent to cooling the atoms. 
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Microprocessor - 8085 Architecture 

 

Mr. Kashinath G. Meshram 

3rd Year 
 

8085 consists of the following functional units − 

Accumulator 
It is an 8-bit register used to perform arithmetic, logical, I/O & LOAD/STORE operations. It is 

connected to internal data bus & ALU. 

Arithmetic and logic unit 
As the name suggests, it performs arithmetic and logical operations like Addition, Subtraction, 

AND, OR, etc. on 8-bit data. 

General purpose register 
There are 6 general purpose registers in 8085 processor, i.e. B, C, D, E, H & L. Each register can 

hold 8-bit data. 

Program counter 
It is a 16-bit register used to store the memory address location of the next instruction to be 

executed. Microprocessor increments the program whenever an instruction is being executed, so 

that the program counter points to the memory address of the next instruction that is going to be 

executed. 

Stack pointer 
It is also a 16-bit register works like stack, which is always incremented/decremented by 2 

during push & pop operations. 

Temporary register 
It is an 8-bit register, which holds the temporary data of arithmetic and logical operations. 



   
 

   
 

Flag register 
It is an 8-bit register having five 1-bit flip-flops, which holds either 0 or 1 depending upon the 

result stored in the accumulator. 

Instruction register and decoder 
It is an 8-bit register. When an instruction is fetched from memory then it is stored in the 

Instruction register. Instruction decoder decodes the information present in the Instruction 

register. 

Timing and control unit 
It provides timing and control signal to the microprocessor to perform operations. Following are 

the timing and control signals, which control external and internal circuits − 

 Control Signals: READY, RD’, WR’, ALE 

 Status Signals: S0, S1, IO/M’ 

 DMA Signals: HOLD, HLDA 

 RESET Signals: RESET IN, RESET OUT 

Interrupt control 
As the name suggests it controls the interrupts during a process. When a microprocessor is 

executing a main program and whenever an interrupt occurs, the microprocessor shifts the 

control from the main program to process the incoming request. After the request is completed, 

the control goes back to the main program. 

There are 5 interrupt signals in 8085 microprocessor: INTR, RST 7.5, RST 6.5, RST 5.5, TRAP. 

Serial Input/output control 
It controls the serial data communication by using these two instructions: SID (Serial input data) 

and SOD (Serial output data). 

Address buffer and address-data buffer 
The content stored in the stack pointer and program counter is loaded into the address buffer and 

address-data buffer to communicate with the CPU. The memory and I/O chips are connected to 

these buses; the CPU can exchange the desired data with the memory and I/O chips. 

Address bus and data bus 
Data bus carries the data to be stored. It is bidirectional, whereas address bus carries the location 

to where it should be stored and it is unidirectional. It is used to transfer the data & Address I/O 

devices 

 

 

 



   
 

   
 

SpaceX Merlin 

 

Mr. Sahil Agey 

3rd Year 

 

Merlin is a family of rocket engines developed by SpaceX for use on its Falcon 1, Falcon 

9 and Falcon Heavy launch vehicles. Merlin engines use RP-1 and liquid oxygen as rocket 

propellants in a gas-generator power cycle. The Merlin engine was originally designed for sea 

recovery and reuse, but since 2016 the entire Falcon 9 booster is recovered for reuse by landing 

vertically on a landing pad using one of its nine Merlin engines. 

The injector at the heart of Merlin is of the pintle type that was first used in the Apollo 

Lunar Module landing engine (LMDE). Propellants are fed by a single-shaft, dual-impeller 

turbopump. The turbopump also provides high-pressure fluid for the hydraulic actuators, which 

then recycles into the low-pressure inlet. This eliminates the need for a separate hydraulic drive 

system and means that thrust vectoring control failure by running out of hydraulic fluid is not 

possible. 

Design 

Engine control 

SpaceX uses a triple-redundant design in the Merlin engine computers. The system uses 

three computers in each processing unit, each constantly checking on the others, to instantiate a 

fault-tolerant design. One processing unit is part of each of the ten Merlin engines (nine on the 

first stage, one on the second stage) used on the Falcon 9 launch vehicle. 

Turbopump 

The Merlin LOX/RP-1 turbopump used on Merlin engines 1A–1C was designed and 

developed by Barber-Nichols. It spins at 36,000 revolutions per minute, delivering 10,000 

horsepower (7,500 kW).[ 
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Gas generator 

The LOX/RP-1 turbopump on each Merlin engine is powered by a fuel-rich open-cycle gas 

generator similar to that used in the Apollo-era Rocketdyne F-1 engine. 
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Nanotechnology 

 

Mr. Siddhesh S. 

Chaudhari 

3rd Year 

 

Nanotechnology, also shortened to nanotech, is the use of matter on an atomic, 

molecular, and supramolecular scale for industrial purposes. The earliest, widespread description 

of nanotechnology referred to the particular technological goal of precisely manipulating atoms 

and molecules for fabrication of macroscale products, also now referred to as molecular 

nanotechnology.[1][2] A more generalized description of nanotechnology was subsequently 

established by the National Nanotechnology Initiative, which defined nanotechnology as the 

manipulation of matter with at least one dimension sized from 1 to 100 nanometers. This 

definition reflects the fact that quantum mechanical effects are important at this quantum-realm 

scale, and so the definition shifted from a particular technological goal to a research category 

inclusive of all types of research and technologies that deal with the special properties of matter 

which occur below the given size threshold. It is therefore common to see the plural form 

"nanotechnologies" as well as "nanoscale technologies" to refer to the broad range of research 

and applications whose common trait is size. 

Nanotechnology as defined by size is naturally broad, including fields of science as 

diverse as surface science, organic chemistry, molecular biology, semiconductor physics, energy 

storage,[3][4] engineering,[5] microfabrication,[6] and molecular engineering.[7] The associated 

research and applications are equally diverse, ranging from extensions of conventional device 

physics to completely new approaches based upon molecular self-assembly,[8] from developing 

new materials with dimensions on the nanoscale to direct control of matter on the atomic scale. 

 

 

https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Molecular
https://en.wikipedia.org/wiki/Supramolecular_complex
https://en.wikipedia.org/wiki/Molecular_nanotechnology
https://en.wikipedia.org/wiki/Molecular_nanotechnology
https://en.wikipedia.org/wiki/Nanotechnology#cite_note-Engines1-1
https://en.wikipedia.org/wiki/Nanotechnology#cite_note-Nanotsystems-2
https://en.wikipedia.org/wiki/National_Nanotechnology_Initiative
https://en.wikipedia.org/wiki/1_nanometer
https://en.wikipedia.org/wiki/Nanometers
https://en.wikipedia.org/wiki/Quantum_mechanics
https://en.wikipedia.org/wiki/Quantum_realm
https://en.wikipedia.org/wiki/Surface_science
https://en.wikipedia.org/wiki/Organic_chemistry
https://en.wikipedia.org/wiki/Molecular_biology
https://en.wikipedia.org/wiki/Semiconductor_physics
https://en.wikipedia.org/wiki/Energy_storage
https://en.wikipedia.org/wiki/Energy_storage
https://en.wikipedia.org/wiki/Nanotechnology#cite_note-3
https://en.wikipedia.org/wiki/Nanotechnology#cite_note-4
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Nanotechnology#cite_note-5
https://en.wikipedia.org/wiki/Microfabrication
https://en.wikipedia.org/wiki/Nanotechnology#cite_note-6
https://en.wikipedia.org/wiki/Molecular_engineering
https://en.wikipedia.org/wiki/Nanotechnology#cite_note-7
https://en.wikipedia.org/wiki/Semiconductor_device
https://en.wikipedia.org/wiki/Semiconductor_device
https://en.wikipedia.org/wiki/Molecular_self-assembly
https://en.wikipedia.org/wiki/Nanotechnology#cite_note-8
https://en.wikipedia.org/wiki/Nanomaterial
https://en.wikipedia.org/wiki/Molecular_nanotechnology


   
 

   
 

 

Scientists currently debate the future implications of nanotechnology. Nanotechnology may be 

able to create many new materials and devices with a vast range of applications, such as in 

nanomedicine, nanoelectronics, biomaterials energy production, and consumer products. On the 

other hand, nanotechnology raises many of the same issues as any new technology, including 

concerns about the toxicity and environmental impact of nanomaterials,[9] and their potential 

effects on global economics, as well as speculation about various doomsday scenarios. These 

concerns have led to a debate among advocacy groups and governments on whether special 

regulation of nanotechnology is warranted. 
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Spin-Launch  

 

Mr. Mayank Gurve 

3rd Year 

 

Spin Launch is a spaceflight technology development company working on 

mass accelerator technology to move payloads to space. As of January 2020, the 

company has raised US$80 million in funding, with investors including Kleiner 

Perkins, Google Ventures, Airbus Ventures, ATW Partners, Catapult Ventures, 

Lauder Partners, John Doerr and Byers Family. SpinLaunch is developing a kinetic 

energy space launch system that reduces dependency on traditional chemical 

rockets, with the goal of significantly lowering the cost of access to space while 

increasing the frequency of launch. The technology uses a vacuum-sealed 

centrifuge to spin a rocket and then hurl it to space at up to 5,000 miles per hour 

(8,000 km/h). The rocket then ignites its engines at an altitude of roughly 200,000 

ft (61,000 m) to reach orbital speed of 17,500 miles per hour (28,200 km/h). Peak 

acceleration would be approximately 10,000 g. If successful, the acceleration 

concept is projected to lower the cost of launches and to use much less power, with 

the price of a single space launch reduced by a factor of 20 to under US$500,000. 

At Spaceport America in New Mexico on 22 October 2021, SpinLaunch conducted 

the first vertical test of their accelerator at 20% of its full power capacity, hurling a 

10-foot (3.0 m) long passive projectile to an altitude of "tens of thousands of feet". 

This test accelerator is 108 ft (33 m) in diameter, which makes it a one-third scale 

of the operational system that is being designed. 
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