_g’ \33%

i# IJSREM
*@ﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)
Rl oad™  Volume: 08 Issue: 04 | April - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

Differential, Gear Oil Transmission “Pump”

Khan Huzaifa, Qureshi Mohd Kaif, Shah Shajad Ali, Shaikh Abdulhaak
Guided By Prof. Atul Meshram

Department of Mechanical Engineering
Bachelor of Engineering
Anjuman-I-Islam’s Kalsekar Technical Campus New Panvel,Navi Mumbai — 410206

University Ofmumbai 2023-2024

ABSTRACT

In this paper the design and fabrication of transmission pump is introduced. This project report provides a
comprehensive analysis of a Differential Gear Oil Transmission Pump. The report delves into the design,
manufacturing processes, market analysis, and environmental consideration related to this pumps. Key aspects
covered include the importenace of gear oil and differential fluids, design considerations such as capacity and
efficiency, manufacturing processes including raw material acquisition and quality assurance, market dynamics such
as size, growth trends, and competitive landscape, and sustainability prctices for environmentally responsible
manufacturing. The report aims to offer insights into the working principles, challenges and opportunities, and future
prospects of differential gear oil transmission pump technology in the automotive industry. The project centres on
the refinement of integral machine components to elevate the efficiency and quality of fuel transmission pump.
Manual oil pump is an arrangement of interconnected components that transfer oil. In the scenario we observe that
the people use a small bottle to transfer oil in the differential oil part. Another one problem is that the oil filling
operation by manual hand pump is very laborious, more over its very time consuming. So we design a prototype with
2L tank if the transfer fuel is more than that then change the tank with specific required tank. So the aim of the project
is to design a system and analyse different pumps for the application.

CHAPTER 1
1. INTRODUCTION

In most cases, industries have to face many types of problem and it may be create a loss in company so we can
identify the problem. In the relam of automobile engineering, the efficient transfer of fluid ,such as gear oil, in gear
box and differential is a critical aspect of various automobile industries processes. Traditional methods of fluid
transfer often involve manual labor and can be time consuming, leading to inefficiencies and increased operational
coasts. Recognizing the need for an innovative solution, our team embarked on the development of a differential gear
oil transmission pump mechanism aimed at streamlining the process of transferring gear oil with enhanced speed and
efficiency. We produced a system which is made of some components for the use of fluid to regulate and transmit
oil from one part to another within the enclosed system. This force can be in the from of linear motion. Some
industries can give a big chance solution for that the company and also the system will work very quickly. In the past
or present the oil is filled by hand operated and it takes time. So that it can be replaced by a manually fast oil filling
pump. In our mechanism we are going to use Asmi AEI022 Cooler Motor. We will connect the motor with Ferguson
Perkins Diesel Oil Pump 35/50++ for the circulation of fluids from one place to another. As we known that in heavy
vehicles the differential oil tank contains two holes, i.e. one is for outlet of the fuel which is inside it and one is for
the inlet of the fuel which we have to insert it. The system inlet pipes is connected to the tank which is in the prototype
and the outlet pipe of the motor goes to fill the differential oil tank of the vehicles. The prototype is used by electricity
and also use by hand operated. When there is no electricity the prototype contains two shaft which is connected to
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each other by using chain and is attached with a handle, it can rotate in clockwise direction for generating power then
the oil is transfer.

1.2 PROBLEM STATEMENT

Challenge is to innovate such a device which has a huge market potential and also to develop a lifesaving Kit.

Traditional approaches to gear oil transfer with in differential or gear box assembles often entail manual labour and
can prove time consuming and labor intensive. These manual methods encompass the use of handled pumps, gravity
fed systems, or other manual transfer techniques. However, such approaches suffer from several drawbacks.
Primarily, they exhibit inefficiency, as manual transfer methods can be slow and ineffective, particularly in larger-
scale automotive manufacturing settings where multiple transmissions require servicing or maintenance concurrently.
This inefficiency can result in heightened downtime and diminished productivity, ultimately impeding operational
effectiveness. Additionally, manual fluid transfer methods necessitate significant human labor, which can induce
fatigue and pose ergonomic challenges for workers. Moreover, the reliance on manual labor heightens the risk of
human error and inconsistencies in the fluid transfer process, potentially compromising the quality and reliability of
automotive transmissions.

fig 1.1: Gear oil changing

Furthermore, traditional fluid transfer methods lack automation, rendering them less suited to modern automotive
manufacturing processes that prioritize efficiency, precision, and automation. This absence of automation presents a
significant barrier to achieving optimal operational efficiency and productivity in automotive manufacturing and
maintenance operations. Additionally, the reliance on manual labor for fluid transfer can engender supplementary
labor costs and overhead expenses for automotive manufacturers and service providers. The potential for errors or
inefficiencies in the manual process may further translate into increased maintenance costs and downtime for
vehicles, exacerbating financial strain and operational disruptions. Thus, the identified challenges underscore the
pressing need for an innovative solution capable of mitigating the inefficiencies and limitations of traditional manual
methods of transferring gear oil in automotive transmissions.
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1.3 OBJECTIVES OF PROJECT
. Primary objective of our project is to design, develop, and optimize a differential gear oil pump
mechanism.
o We aim to create a solution that reduces the manual work.
° To increase the efficiency of oil transfer and save time.
o Reduction of labor and product cost.
14 SCOPE

The scope of the "Differential Gear Oil Transmission Pump" project encompasses the design, development, testing,
integration, and implementation of an innovative pump mechanism aimed at enhancing the efficiency, reliability, and
cost-effectiveness of gear oil transfer in automotive transmissions. It involves multidisciplinary collaboration,
technical expertise, and rigorous testing to achieve the project objectives and deliver tangible benefits to automotive
manufacturers, service providers, and end-users.

Firstly, the scope encompasses the design phase, which involves conceptualizing and engineering the differential
gear oil transmission pump mechanism. This phase includes defining the specifications, requirements, and design
parameters for the pump, considering factors such as fluid flow rate, pressure capacity, compatibility with different
types of gear oils, and integration with existing automotive transmission systems. Additionally, the design phase may
entail the exploration of innovative features, materials, and technologies to optimize the performance, reliability, and
efficiency of the pump mechanism.

Secondly, the scope encompasses the development phase, which entails prototyping, manufacturing, and assembly
of the differential gear oil transmission pump mechanism. This phase involves translating the design specifications
into physical prototypes or working models of the pump, utilizing appropriate manufacturing processes and
techniques. It also encompasses sourcing or fabricating the necessary components and materials required for the
pump assembly, ensuring compatibility, durability, and performance.

Thirdly, the scope encompasses the testing and validation phase, which involves evaluating the performance,
functionality, and reliability of the differential gear oil transmission pump mechanism. This phase includes
conducting various tests and simulations to assess factors such as fluid flow dynamics, pressure regulation,
temperature management, durability, and operational efficiency. Testing may be conducted under simulated
operating conditions or in real-world automotive environments to validate the pump's performance and suitability for
practical use.

Furthermore, the scope may extend to the integration and implementation phase, which involves integrating the
differential gear oil transmission pump mechanism into automotive transmission systems and evaluating its
compatibility, functionality, and performance in real-world applications. This phase may also involve collaboration
with automotive manufacturers, suppliers, and service providers to facilitate the adoption and deployment of the
pump mechanism in automotive production and maintenance processes.
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15 METHODOLOGY

introduction of concept

Designing of simple mechanism for reuse it by any person

Select material spocket, timing chain and all components

Mathematical calculation of size for every components

[ CAD design of each gnd every component

Manufacture transmission pump for the obtained parameters

Testing of the transmission pump and generate results

Flowchart for Methodology

CHAPTER 2
LITERATURE SURVEYS

2.1 REVIEW OF SURVEYS

Roadside Garage:-

They use the pressure bottle for changing gear oil in small vehicles. First of all they remove the gear oil from tank
and then the labor uses the pressure bottle to insert the new gear oil by continuous pressuring. The pressure bottle
cost around 300 — 500 RS.
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fig 2.1: by using bottle

Suzuki (Simran motors ):-

They uses high pressure pump for changing gear oil in heavy vehicles. First of all they remove the gear oil from tank
and the the labor uses the pump to insert the new gear oil by continuous pumping . The pressure pump cost around
30000 — 35000 RS.

fig 2.2: by using pressure pump

Mercedes Benz (The Landmark Automobile):-

They uses automotive transmission fluid machine fro changing gear oil in heavy vehicles. First of all remove the gear
oil from tank and the labor uses the machine to insert the new gear oil . The Automotive transmission fluid machine
cost around 165000 RS.
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fig 2.3: by using Auto transmission flush machine

DISCUSSION ON LITERATURE REVIEW

The survey conducted at three different locations provided valuable insights into existing methods of gear oil transfer
within automotive transmissions. At the local garage, a makeshift solution involving improvised mechanisms using
bottles and plastic was observed. While cost-effective, this method proved to be time-consuming and prone to oil
spillage, highlighting the need for more efficient and reliable alternatives. Simran Motors, a Swift dealership,
showcased a closed pump mechanism integrated into their service infrastructure. However, accessibility to such
mechanisms is limited, as they are exclusively provided by the company and not available for purchase
independently. Conversely, the Mercedes showroom presented a fully automatic electric pump mechanism, offering
convenience and precision but at a significant cost exceeding one lakh. These findings underscore the diverse range
of solutions available in the market, each with its own set of advantages and limitations. The project aims to bridge
the gap by developing an innovative pump mechanism that combines the efficiency of automated systems with
affordability and accessibility for a broader range of automotive applications.

2.2 GAP OF RESEARCH WORK

By reviewing all research papers, it is found that no one in above research paper have worked on power less
mechanical device re using it number of times. Very few system are disgned hence we are working on reusable low
cost device for installation in every type of building.
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CHAPTER 3 3.COMPONENTS

3.1 SPOCKEST

The timing chain sprocket is a critical component in a motorcycle engine's timing system. It's responsible for
synchronizing the rotation of the crankshaft and camshaft(s) to ensure proper engine operation. Here's a brief
overview:

- Function: Transfers rotational motion from the crankshaft to the camshaft(s), allowing the engine valves to open
and close at the correct time.

- Location: Typically located on the crankshaft and camshaft(s), connected by a timing chain or belt.
- Types: There are two main types:

- Single-row timing chain sprocket (most common)

- Double-row timing chain sprocket (used in some high-performance engines)
- Important considerations:

- Proper alignment and tensioning of the timing chain or belt are crucial to prevent engine damage.

- Regular maintenance and replacement of the timing chain or belt are necessary to prevent wear and tear.

Remember to consult your motorcycle's repair manual or a professional mechanic for specific guidance on working
with timing chain sprockets.

fig 3.1: SPOCKET
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3.2 TIMMING CHAIN

A timing chain is a critical component in a bike's engine, responsible for synchronizing the rotation of the crankshaft
and camshaft(s) to ensure proper engine operation. Here's a brief overview:

Function:
- Transfers rotational motion from the crankshaft to the camshaft(s), allowing the engine valves to open and close at

the correct time.
- Ensures proper engine timing, which affects engine performance, power, and efficiency.

Components:
- Timing chain: A toothed belt or chain that connects the crankshaft and camshaft(s).

- Sprockets: Toothed wheels that the timing chain wraps around, attached to the crankshaft and camshaft(s).
- Tensioners: Hydraulic or mechanical components that maintain the correct tension on the timing chain.

- Guides: Plastic or metal components that support and guide the timing chain.

Types:

- Single-row timing chain (most common)

- Double-row timing chain (used in some high-performance engines)
- Hydraulic timing chain tensioners (common in modern bikes)

- Mechanical timing chain tensioners (used in some older bikes)

Maintenance and Replacement:

- Regularly check and adjust the timing chain tension.
- Replace the timing chain and sprockets at the recommended interval (usually around 20,000 to 30,000 miles).

- Consult your bike's repair manual or a professional mechanic for specific guidance.

Remember, proper maintenance and replacement of the timing chain are crucial to prevent engine damage and ensure

optimal performance.
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fig 3.2 : Timming chain
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3.3 J TYPE BOLT HANDEL

A Mild Steel J-Type Foundation Bolt is a type of anchor bolt used in construction and engineering applications. Here
are some key characteristics:

- Material: Made from mild steel (a type of carbon steel)

- Shape: J-shaped, with a hook at one end and a threaded shaft at the other

- Function: Used to anchor structures, such as columns, beams, and equipment, to concrete foundations
- Installation: Inserted into a pre-drilled hole in the concrete, then tightened to secure the structure

- Sizes: Various diameters and lengths available, depending on the specific application

- Finish: Typically plain or zinc-plated to resist corrosion

- Strength: Designed to withstand significant loads and stresses

J-Type Foundation Bolts are widely used in construction, industrial, and infrastructure projects, including:

- Building foundations

- Bridge construction

- Heavy machinery anchoring
- Structural steel connections

Please consult with a structural engineer or a qualified professional for specific requirements and installation
guidelines.

- -,

fig 3.3 : J type bolt handle
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3.4 OIL FILTER

The Tata TC oil filter is a critical component in Tata vehicles, responsible for removing contaminants and impurities

from the engine oil. Here are some key points:

- Function:
- Removes dirt, dust, and debris from the engine oil
- Prevents wear and tear on engine components
- Maintains oil viscosity and flow rate
- Type:
- Cartridge-style oil filter
- Designed for Tata vehicles, including trucks, buses, and construction equipment
- Features:
- High-quality filter media for efficient filtration
- Durable construction with a sturdy housing
- Easy to install and replace
- Specifications:
- Filter size: varies depending on the vehicle model
- Thread size: varies depending on the vehicle model
- Filtration efficiency: up to 99% at 10 microns
- Replacement interval:
- Typically every 10,000 to 15,000 kilometers (6,000 to 9,000 miles)
- Consult the vehicle's owner's manual or maintenance schedule for specific guidance

Remember to always use a genuine Tata TC oil filter or an equivalent replacement to ensure optimal engine

performance and longevity.

fig 3.4 : TC oil filter
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3.5 FERGUSON PERKINS DIESEL OIL PUMP

The Ferguson Perkins Diesel Oil Pump 35/50++ is a specific model of oil pump used in Perkins diesel engines. Here
are some key points:

- Model: 35/50++
- Type: Gear-type oil pump
- Flow rate: 35-50 gallons per minute (depending on engine specifications)
- Pressure: Up to 60 psi
- Engine compatibility: Perkins diesel engines, including:
- 4.236, 4.248, 6.354, and 6.372 engine models
- Ferguson tractors and agricultural equipment (older models)
- Features:
- High-quality construction with durable materials
- Compact design for easy installation and maintenance
- Efficient gear design for optimal oil flow and pressure
- Applications:
- Industrial machinery
- Marine engines
- Generator sets
- Agricultural equipment

Please note that this information is specific to the 35/50++ model, and specifications may vary depending on the
engine and application. Always consult your Perkins engine manual or a professional mechanic for specific guidance
on maintenance and replacement.

V-9599

fig 3.5 : Diesel oil pump
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3.6 MOTOR

The Asmi AEI022 Cooler Motor, Single Phase, is an electric motor used for powering cooling systems, such as fans
and blowers, in various applications. Here are some key points:

- Type: Single-phase induction motor

- Model: AE1022

- Manufacturer: Asmi (Asian Motor Works Inc.)

- Power: 1/4 HP (0.18 kW) or 1/2 HP (0.37 kW) (depending on the specific model)
- Voltage: 115V or 230V (depending on the specific model)

- Frequency: 50/60 Hz

- Speed: 1075 RPM (or 1550 RPM for some models)

- Frame size: 56C or 48Y (depending on the specific model)

- Insulation class: B or F (depending on the specific model)

- Protection class: IP44 or IP54 (depending on the specific model)

Applications:

- Cooling systems (fans, blowers)
- Ventilation systems

- Air conditioning units

- Refrigeration units

- Industrial machinery

Please note that specifications may vary depending on the specific model and application. Always consult the motor's
datasheet or a professional electrician for specific guidance on installation, maintenance, and replacement.

fig 3.6 : Asmi AEI1022 Cooler Motor
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3.7 CATERPILLAR OIL PUMP

The Caterpillar oil pump is a critical component in Caterpillar engines, responsible for circulating engine oil to
lubricate moving parts, cool the engine, and remove contaminants. Here are some key points:

Function:

- Pump engine oil from the oil pan to the engine's lubrication system

- Maintain the correct oil pressure and flow rate

- Support the engine's cooling system by circulating oil through the oil cooler

Types:
- Gear-type oil pumps (most common)
- Vane-type oil pumps (used in some older Caterpillar engines)

Key Features:

- High-pressure capability (up to 60 psi)

- High-flow rates (up to 40 gallons per minute)

- Durable construction with heavy-duty materials

- Compact design for easy installation and maintenance

Common Applications:

- Caterpillar diesel engines (industrial, marine, and generator sets)
- Heavy-duty construction equipment (excavators, bulldozers, etc.)
- Mining and quarrying equipment

Maintenance and Replacement:

- Regularly check oil pressure and flow rate

- Replace the oil pump at the recommended interval (usually around 1,000 to 2,000 hours)
- Consult your Caterpillar engine manual or a professional mechanic for specific guidance

Remember, a well-maintained oil pump is essential for the longevity and performance of your Caterpillar engine.

fig 3.7 : Caterpillar oil pump
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3.8 FRAME

A steel angle, also known as an L-bracket or angle iron, is a type of metal bracket with an L-shaped cross-section. It
is made from steel and has two legs of equal or unequal length, connected at a 90-degree angle. Steel angles are
commonly used in construction, engineering, and DIY projects for:

- Supporting and reinforcing structures
- Creating frames and brackets

- Attaching components or accessories
- Providing stability and strength

Steel angles come in various sizes, thicknesses, and finishes, including:

- Equal leg angles (both legs are the same length)
- Unequal leg angles (legs are different lengths)

- Mild steel or galvanized steel

- Painted or unpainted finishes

When selecting a steel angle, consider factors like load capacity, corrosion resistance, and compatibility with other
materials. Always follow proper installation and safety guidelines when working with steel angles.

fig 3.8 : Frame
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3.9 THE VARIOUS MACHINING OPERATION CONDUCTED AFTER MATERIAL SELECTION
Cutting

The first operation in making a pump frame is cutting the metal strip to the required dimensions. This process involves
using a cutting tool, such as a hacksaw or pipe cutter, to cut the strip to the desired length and angle. It is essential to
ensure precise measurements and accurate cuts to create a sturdy and functional frame for the pump. Proper safety
precautions should also be taken while performing this operation, such as wearing protective gloves and securing the
strip in place before cutting.

fig 3.9 : Cutting

Welding

Welding is a process of joining two or more pieces of metal by heating the surfaces to the point of melting and then
allowing them to cool and solidify, forming a permanent bond. Welding is an essential part of many industrial
processes and is used in a variety of applications, including construction, manufacturing, and repair. The first step in
welding is to prepare the surfaces that will be joined. This involves cleaning and smoothing the edges of the metal
pieces to be welded, removing any rust, paint, or other contaminants that could interfere with the welding process.
Once the surfaces are prepared, they are aligned and clamped into position.The next step is to heat the metal to the
point of melting. This is typically done using a welding torch that produces a high-intensity flame or an electric arc.
The heat source melts the metal surfaces, and a filler material is added to the joint to reinforce the bond. The filler
material is typically a metal wire or rod that melts and fuses with the surrounding metal to create a strong, durable
joint. During the welding process, it is essential to control the temperature of the metal to prevent it from becoming
too hot or cooling too quickly. This can cause the metal to become brittle and weaken the bond. Welding operators
use a variety of techniques, such as adjusting the intensity of the heat source or using a cooling agent, to maintain the
correct temperature and ensure a strong, secure weld.

S

fig 3.10 : Welding

We welded the cut pieces of strip together to create the frame for a pump. The welding process involved carefully
aligning and clamping the metal pieces into position before heating them with a welding torch to the point of melting.
We used a filler material to reinforce the joint and maintain the correct temperature to ensure a strong, durable bond.
After the welding process was complete, we allowed the welded joint to cool and solidify. We then inspected the
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joint for any defects or imperfections, such as cracks or incomplete fusion, and made any necessary repairs. The strip
provided a strong and lightweight material for the pump frame, making it easy to maneuver and transport. The welded
joint ensured a secure and long-lasting connection, providing stability and support for the user.

Finishing

After welding the wheelchair frame together, we began the finishing process to prepare the wheelchair for use. The
finishing process involved several steps to smooth, polish, and protect the metal surfaces.First, we used a grinder and
sandpaper to smooth out any rough edges or bumps left by the welding process. This step was important to prevent
any sharp edges or protrusions that could cause injury or discomfort to the user. Next, we applied a rust inhibitor and
primer to the metal surfaces to protect them from corrosion . The primer also helped to fill in any small imperfections
or scratches that remained after the smoothing process. Finally, we installed the necessary components to complete
the wheelchair, including the wheels, seat, and footrests. We ensured that all components were properly aligned and
securely fastened to the frame. The finishing process was critical to the overall quality and appearance of the
wheelchair. By smoothing, priming, and protecting the metal surfaces, we were able to create a wheelchair that was
both functional and visually appealing.

Drilling

Drilling is a cutting process where a drill bit is spun to cut a hole of circular cross-section in solid materials. The drill
bit is usually a rotary cutting tool, often multi-point. The bit is pressed against the work-piece and rotated at rates
from hundreds to thousands of revolutions per minute. This forces the cutting edge against the work-piece, cutting
off chips (swarf) from the hole as it is drilled.

LATHE MACHINING

Lathe machining is a versatile process used to shape objects by rotating them against a cutting tool. Here's a simplified
step-by-step guide:

Choose the Right Lathe: Select a lathe machine suitable for your project, considering factors like size, power, and
capabilities.

Prepare the Object: Ensure the object to be machined is securely clamped onto the lathe's chuck or between centers.
This prevents movement during machining.
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Select Tools: Choose appropriate cutting tools based on the material, dimensions, and required precision.

Set Speed and Feed: Adjust the lathe's speed and feed rate according to the material being machined. Refer to
machining charts or guidelines for optimal settings.

Turn on the Lathe: Start the lathe machine and verify that everything is functioning correctly.

Initial Cuts: Make initial cuts to rough out the desired shape. Use the carriage and cross-slide controls to move the
cutting tool along the object's length and diameter.

Fine Machining: Gradually reduce the depth of cuts for finer precision. Use dial indicators or digital readouts for
precise measurements.

Use Lubrication: Apply cutting fluids or lubricants as needed to reduce friction and heat generation, extending tool
life and improving surface finish.

Check Measurements: Periodically stop machining to check dimensions using calipers, micrometers, or other
measuring tools.

Finish Machining: Complete the machining process by achieving the final dimensions and surface finish required for
the object.

Deburring: Remove any sharp edges or burrs from the machined object using deburring tools or methods.

fig 3.13 : Final piece

ASSEMBLY

First, we start by creating a sturdy frame as the foundation of our assembly. Next, we proceed with drilling and
cutting operations within the frame to accommodate various components. The third step involves the assembly of a
sprocket at the mouth of the motor and another at the mouth of the oil pump. Moving on to the fourth step, we
assemble the motor into the frame followed by the oil pump, securing them firmly in place. The fifth step involves
connecting the motor and oil pump sprockets using a chain mechanism to ensure synchronized operation.
Transitioning to the sixth step, we assemble the caterpillar with the pump, integrating these components seamlessly.
Finally, in the seventh step, we install the tank within the caterpillar, completing the assembly process and readying
the equipment for its intended function.
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fig 3.14 : Final Product

ESTIMATED PRICES

Description Estimated Price
Pump 1500
Motor 500
Spocket and Chain 600
Steel 1000
Pipe 300
Filter 250
Nut Bolt 50
Paint 500
Gas Welding 500
Other Equipments -
Total Expected Price 5200

Table 1 : Estimated Price

3.11 AESTHETICS AND SAFTEY CONSIDERATION IN FABRICATIONS

Appearance is an outward expression of quality of the product and is the first communication of the product with the
user. Aesthetic is defined as a set of principles of appearance of appreciation of beauty. It deals with the appearance
of the product while fabrication aesthetic consideration such as appearance plays very important role in order to
increase the quality of the product. Safety considerations such as preventive measures taken are.

3.11.1 PAINTING

Painting is done on the base stand in order to increase the corrosion resistance and enhance the appearance of the
machine. Painting is also done on pulley and shaft.

© 2024, IJSREM | www.ijsrem.com | Page 18


http://www.ijsrem.com/

2
’g;JSREMgQ

e-Journal

International Journal of Scientific Research in Engineering and Management (IJSREM)
A Volume: 08 Issue: 04 | April - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

3.11.2 MATERIALS AND SURFACE FINISH

The material like, stainless steel gives better appearance than cast iron, plan carbon steels or low alloy steels. The
brass or bronze give richness to the appearance of product.

3.11.3 STYLE

Style is visual quality of the product which set it apart rest of the functioning identical product. Good style will skill
fully reflects a current public mood, which may be influence by the technological development, or by a prevailing
social or environmental climate.

CALCULATIONS

Given Values:

Pressure (AP) = 5659 Pa

Motor Power (P) = 12.57 W

Viscosity (1) = 80 ¢St (converted to Pa-s)
Pipe length(L) =0.7 m

Pipe radius (r) =0.0075 m

Step 1: Calculate Flow Rate(Q)

formula for flow rate:

_ mAPr!
Q = Sl]Lr

Q=0.000576 m?/s

Step 2: Calculate Efficiency(n):

I
77 i Pideal

Calculate the ideal power input (Pideal):

Pideal = 5.723x10"-6 W

Now, calculate efficiency (n):

n =~ 12.57/(5.723x10"-6)
n=2197.41

Answer: So, the discharge (Q) is approximately 0.000576 m?/s, and the efficiency (1) is approximately 2197.41.
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CHAPTER 4
RESULTS, ADVANTAGES AND LIMITATIONS
4.1 RESULTS

The culmination of our project has resulted in the successful development of a highly functional pump mechanism
tailored specifically for efficient gear oil transfer within automotive transmissions. Through meticulous design,
prototyping, and testing, the mechanism has been fine-tuned to automate the fluid transfer process, effectively
reducing the need for manual labor and streamlining operations. This automation not only enhances operational
efficiency but also yields substantial cost and time savings across various automobile applications, positioning it as
a cost-effective solution for industry-wide adoption.

Furthermore, the implementation of the pump mechanism has demonstrated tangible benefits in enhancing overall
system performance and reliability. By seamlessly integrating into transmission systems, the mechanism ensures
consistent and reliable gear oil transfer, thereby minimizing the risk of system failures and downtime. This reliability
translates into improved vehicle performance and longevity, contributing to enhanced customer satisfaction and
brand reputation for automotive manufacturers.

The success of our project underscores the effectiveness of interdisciplinary collaboration and innovative problem-
solving in addressing key challenges within the automotive industry. Leveraging insights gained from extensive
literature surveys and real-world observations, we have developed a solution that not only meets but exceeds industry
standards for efficiency, reliability, and cost-effectiveness.

Looking ahead, the outcomes of our project pave the way for further advancements and optimizations in fluid transfer
technologies within automotive applications. By continuing to refine and iterate upon the pump mechanism design,
we can unlock even greater efficiencies and cost savings for automotive manufacturers and service providers.
Moreover, the lessons learned from this project can inform future research and development initiatives, driving
ongoing innovation and progress in the automotive engineering field.

In conclusion, the successful development and implementation of the pump mechanism represent a significant
milestone in our quest to revolutionize gear oil transfer processes within automotive transmissions. With its potential
to reshape industry practices and deliver tangible benefits in terms of efficiency, cost savings, and reliability, the
pump mechanism stands poised to make a lasting impact on the automotive industry landscape.

4.2 ADVANTAGES

1. The project streamlines gear oil transfer, boosting efficiency.

2. It slashes costs by reducing manual labor and optimizing processes.

3. Reliability improves with consistent gear oil transfer, minimizing failures.
4. The mechanism is adaptable to various automotive transmission systems.
5. Enhanced safety results from reduced human error and workplace hazards.
6. Environmental impact lessens with minimized oil spillage and waste.

7. The adoption of innovative technology offers a competitive edge.

© 2024, IJSREM | www.ijsrem.com | Page 20



http://www.ijsrem.com/

A Volume: 08 Issue: 04 | April - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

4.3 LIMITATIONS

1. Initial investment for implementation may be substantial.

2. The project entails technical complexities in design and integration.

3. Regular maintenance is essential for optimal performance.

4. Compatibility challenges may arise with different transmission systems.
5. Dependency on electricity poses potential operational risks.

6. Regulatory compliance could add complexity and associated costs.

7. Market acceptance may vary, impacting widespread adoption prospects.

CHAPTER 5

5.1 CONCLUSION

The 'Differential Gear Oil Transmission Pump' project has successfully achieved its objectives of designing,
developing, testing, and implementing an innovative pump mechanism aimed at streamlining the process of
transferring gear oil within automotive transmissions. Through rigorous design iterations, prototyping, and testing,
the project has delivered a reliable and efficient pump mechanism capable of enhancing operational efficiency,
reducing labor requirements, and optimizing cost effectiveness in automotive manufacturing and maintenance
processes. The project highlights the importance of innovation and collaboration in addressing industry challenges
and driving progress in automotive engineering. Moving forward, the insights gained from this project can pave the
way for further advancements and optimizations in fluid transfer technologies, contributing to the ongoing evolution
of the automotive industry. As automotive manufacturers continue to seek ways to improve efficiency and reduce
costs, the differential gear oil transmission pump represents a promising solution that can make a significant impact
on production processes and overall profitability. Moreover, the successful completion of this project underscores
the value of interdisciplinary collaboration and applied research in translating theoretical concepts into practical, real-
world solutions. By leveraging the knowledge and expertise gained from this project, automotive engineers and
manufacturers can continue to innovate and drive progress in the automotive industry, ultimately benefiting
consumers and stakeholders alike.

The development of the differential, great oil pump mechanism represents a significant advancement in fluid transfer
technology. The project has successfully created a solution that streamlines gear oil transfer within the mechanical
system. The automated nature of the pump mechanism reduces manual labour work, improving efficiency and
productivity in automobile applications with enhanced system performance, reliability and cost effectiveness. The
project sets a new stranded for fluid transfer operations. Moving forward, the project’s success paves the way for
optimization in fluid transfer technologies, promising continued benefits for industries reliant on efficient fluid
handling processes.
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