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Abstract - A significant portion of the automotive industry
and a significant source of revenue for businesses is
automotive maintenance. The valve lapping method covered in
this thesis is carried out during the internal combustion engine
maintenance, which is currently regarded as a crucial
component of automobile maintenance. The existing
techniques for valve lapping employed by the majority of auto
repair shops are inefficient and take up a lot of time. By
reducing the need for human intervention, the "Valve lapping
Machine for Internal Combustion Engines” machine is
intended to solve these issues.

As the abrasive goes back and forth between the two surfaces
and removes material from both, minute conchoidal fractures
are created. According to observations, if valves are not
lapped, some of the energy from the consumed gases will be
wasted, which will result in the engine not having adequate
power. Therefore, since this task is semi-automatic, it is not
necessary for the worker to have previous knowledge in order
to use this equipment to clean four-stroke valves. The major
objective of this project is to develop a machine that is more
effective and efficient than currently utilised techniques for
valve lapping while also lowering labour costs by minimising
the need for human intervention.
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1. INTRODUCTION

In order to prevent compression leaks from the combustion
chamber through the seating from the process of valve
lapping in an internal combustion engine cylinder head and
to prevent air/fuel/air mixture leaking into the combustion
chamber through the seating, a good seat between the valve
seating area of an engine valve and the valve seat area of
cylinder head is desired. The internal combustion engine
works by establishing a specific compression ratio, which
varies from engine to engine, and combusting a compressed
air-fuel mixture to a predetermined volume. And if the fuel-
air mixture seeps through the seats, the combustion process
won't occur because the fuel-air mixture volume will change.

1.1 Lapping process

We must occasionally look directly at the valve seat area
when the valve is being lapped. It's the typical method of
determining if the valve seat is sound or whether more valve

polishing is required. A lapped and an unlapped valve are
seen in Figure 2. The most popular method for watching how
valves are sitting after valve lapping is one that involves
gasoline. After completing the valve job, the mechanic or
technician places the precise valve in the precise location in
the cylinder head and adds fuel to the valve stem that he
must watch. The valve's seating area is then reached by this
spilled gasoline.

1.2 Engine valves

Exhaust and intake valves are the two different types of
engine valves. Ina cylinder head, these valves might be easily
recognized. Exhaust valves are often smaller than inlet valves.
Although there may be multiple inlet valves and exhaust
valves for a single cylinder. Both inlet valves and exhaust
valves come in a variety of designs. Poppet valves are the
type of valve that are used the most frequently. Next, certain
turbocharged engines include sodium valves. And under
various circumstances, mask valves, mushroom valves, and
tulip valves could be seen. A valve is illustrated in great detail
in the following figure.
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Fig-1: Valve Terminology
1.3 Lapping compound

Before beginning, a lapping compound is put to the valve
seat. The cylinder block's valve and valve seat are smoothed
out by lap compound wear, which also improves the seat.
Two different types of compounds are often offered in the
top and bottom ends of a lapping compound tube
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individually. the two categories denoted as coarse and fine.
By looking at the valve seat, the technician determines which
sort of compound should be used. Coarse compound is used
if the valve seat has jagged edges. Otherwise, a smooth
surface is achieved with a fine compound.

1.4 Cylinder head

The inlet and exhaust valves and their ports are
located in the cylinder head for the intake of the air/fuel
combination and the exhaust of the combustion products.
The cylinder head is the casting that seals the combustion
end of the cylinder block. If an overhead cam shaftis present,
the cylinder head also makes rocker arms and valve springs
possible

2. Plan of Work

1) Due to the problem of a friend's car breakdown, We came
across the process called as the valve lapping.

2) During the servicing of car we identified the problem that
valve lapping process is very time consuming, So we
brainstormed various ideas about developing a machine that
will make this process time efficient so we decided to make
this our BE Project.

3) We started our work with searching various research
papers from various articles and published journals and
identified the gap.

4) After research and identification of gap we worked on
various mechanism and found that cam and follower
mechanism is suitable for our project and we finalized.

5) Next step was designing the rough 2D model.

6) Calculation of standard components were done and after
that 3D model of our machine was completed using the
CATIA V5 Software.

7) After that Analysis of machine components was done
using ANSYS Software and parameters such as strength of
components and stress on it is calculated.

8) Standard components according to machine requirements
were selected and manufacturing of machine was completed.

9) Finally the testing of Machine was carried out effectively.

3. Bill of Materials
Sr | Name of Diimension | Quantit | Cost anit
no. | components required ¥
1 hlotar - 1 1i0ee
2 Coil spring IDna=22mm |2 1200
Pitch=5mm
Langth=300
nm
3 Cam & - 1 1300
Follower
4 Hollow B0+ 30 rom el 1i0e0e
; Thickmess=
square pipe Srom
histal plate 1 500
[ hiztal rods 4{35%315) 4 500
Height=80m
m
7 Faztenars & - S0
miscallameans
Total GO -
Table-1

4. CAD DESIGN

Using computer systems (or workstations) to help with the
creation, revision, analysis, or optimization of a design is
known as computer-aided design (CAD). CAD software is
used to develop databases for manufacturing, boost designer
efficiency, enhance design quality, and improve
communications through documentation. Electronic files for
printing, machining, or other manufacturing processes are
frequently the CAD output. Another word used is CADD.

Fig-2: Valve lapping catia
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5.WORKING Of SEMIAUTOMATIC VALVE CLEANING
MACHINE:

The first step is that, we are going to fix the cylinder head on
the base plate with the help of frame consisting of Lead
screws and make the adjustments according to cylinder
head. The height adjustment of telescopic tube is done using
nut and bolt by matching the two drilled holes on the inner
and outer tubes, according to cylinder head.

The Lapping stick is attached to high stiffness spring using
washer. The valve will be attached to the lapping stick with
help of suction cup provided on the other end of the stick.

After that the compound paste will be applied on the valve
seat and the valve will be inserted in the engine head. Hard
abrasive particles are combined with an appropriate base to
create lap paste. The basis might be a water-soluble
lubricant or an oil-based substance like grease. Commonly
used compound pastes/lapping powder are silicon carbide,
aluminium oxide, boron carbide, diamond powders, etc.

The battery is used to provide the power to 2 motors [motor-
1(reciprocating movement of cam and follower) and motor-2
(rotation of valve specimen in clockwise and anti-clockwise
direction).

Further the input will be given to the Arduino UNO which is
connected to power bank for controlling the motor 2 which
is going to rotate valve specimen in the cylinder head in such
a way that good seat will be obtained between valve and
cylinder head and hence, the cleaning of carbon deposited on
the valve seat takes place.

6.ANALYSIS OF MACHINE USING ANSYS SOFTWARE.
6.1 Mesh

An intelligent, automated, high-performance general-
purpose product is ANSYS Meshing. For precise, effective
Multiphysics solutions, it generates the best mesh. A single
mouse click can create a mesh for every component of a
model that is suitable for a certain study. Within the ANSYS
Workbench environment, ANSYS Meshing is automatically
integrated with each solver.

Fig-3:Meshing of base plate

6.2 Boundary Condition:

An related load or a known value for a displacement are set
as a boundary condition for the model. You can only set the
load or displacement for a given node; you cannot set both.
Force, pressure, and temperature are the three basicloading
types that are offered in FEA. These may be utilised with
respect to points, surfaces, edges, nodes, and components, as
well as being remotely offset from a feature.

A: Static Structural
Static Structursl
Time: 1.5

. Fixed Support
. Force; 4748N

Fig-4: Boundary Condition of Base plate

6.3 Total Deformation:

Regardless of the programme being utilised, the phrases
"total deformation" and "directed deformation" are general
concepts in finite element methods. The displacement of the
system in a certain axis or user-defined direction is referred
to as directional deformation. The vector sum of each
system's directional displacements represents the total
deformation.

A: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm
Time: 1

00033185 Max
00029498
0.002561
00022123
0.0018436
00014749
0.0011062
0.00073744
000036872

0 Min

Fig5- Total Deformation of Base plate
6.4: Equivalent Stress

The concept of equivalent stress, also known as von Mises
stress, is frequently applied in design work because it
enables the representation of any arbitrary three-
dimensional stress condition as a single positive stress value.
The maximum equivalent stress failure theory, which is used
to forecast yielding in a ductile material, includes equivalent
stress.
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A: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: MPa
Time: 1

0.43118 Max
038328
033538
028748
023959
019169
014379
0095889
0.04799
9.1242¢-5 Min

Fig-6Equivalent Stress on Base plate

Fig- 7 front view of machine

7: Geometry of Machine

Properties of Qutline Row 3: Structural

L}

A B E
1 Froperty Value Unit
2 T8 Material Field Variables E Table
3 B pensity 7850 kam*3 7]

1 | - |

+ e

6 |2 T Isotropic Elasticty

7 Derive from Young... ﬂ

8 Young's Modulus 2E+11 Pa j
g Paisson's Ratio 0.3

Table-2 Material properties of geometry of machine

8: Results and Plots:

8.1 Total Deformation

A: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm

Tirne: 1

0.043444 Max
0.038617
0.03379
0.028963
0.024135
0.019308
0.014481
0.0096542
0.0048271

0 Min

8.2 Equivalent stress

A: Static Structural

Equivalent Stress

Type: Equivalent {von-Mises) Stress
Unit: MPa

Time: 1

1.9671 Max
1.7486

1.5301

1.3115

1,003

0.87443

0.65588

043734

0.2188
0.00025261 Min

1. From the analysis results, it is clear that the maximum
stress induced is less than that of the yield strength. So, the
design is safe.

2. This machine is effective & efficient than the available
methods.
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3. Time taken by using the machine to clean the valve is
considerably less as compared to the traditional method by
almost 12 mins.

9. Concluding Remarks:

1) Hence concluded that the conventional methods used for
cleaning the valves is more tedious and time consuming. Due
to the development of automated mechanism the job got
easier and the cycle time is also reduced.

2) Valve lapping mechanism will be implemented replacing
manual labour.

3) Due to development of semi-automated mechanism for
valve lapping the mechanical effort required is being also
reduced.

4) Valve lapping mechanism will be designed as an assembly
of several parts easing any maintenance to the machine.
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