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1.1 Introduction
The connecting rod has the aim of connecting the crankshaft to the piston in a piston engine. There are certain forces that affect the connecting rod in a piston engine, such as tensile and compressive forces. To present how these forces affect the connecting rod, several values of these forces can be used to compare and contrast how the connecting rod acts under these conditions. The small end of the rod connects to the gudgeon pin, which also connects to the piston, and can allow swivel movement within it. The big end of the rod connects to the crankshaft which transfers the energy from the top of the piston to the bottom. The connecting rod undergoes stress from the piston and so compresses with every rotation and thus increases with engine speed.
1.2 Research
1.2(a) What is a conrods role?
The conrod is one of the main components of the engine its job is to change reciprocating motion into rotational motion, the top of the rod is connected to the piston and the bottom is connected to the crank, as pressure builds in the chamber this pushes the conrod down which then turns the connected crank shaft.
1.2(b) Design of a conrod 
A conrods purpose is to withstand tensile and compressive forces and because the compressive forces are a lot higher than tensile force this means when designing a conrod the centre of the conrod is made as a strut.
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Fig 1- Diagram of Connecting Rod

1.3 Methodology
How will you analyse? To analyse the forces that a conrod undergoes inside an engine graphs can be used to analyse the data, one method that can be used is Microsoft excel as it has many essential tools for creating and analysing data, the data that will be discussed will be: 
- Crank radius
- Conrod length
- RPM
- Mass of piston  
These factors will be shown in a spreadsheet  and then put into different formulas to show many different statistics on the connective rod.
Below is a screenshot of the spreadsheet 
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Fig - 2 Spreadsheet with Data
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1.4 Analysis
Graph 1 (height/time of the connecting rod)










this graph shows that as time increases the height of the connecting rod decreases from its starting point (top dead centre) down to the lowest point (bottom dead centre) then it increases back up to where it began completing one revolution (one rev) 
Graph 2 velocity/time  







This graph shows the velocity of which the connection rod is moving in circular motion so as time increases the velocity goes higher until it reaches 180 degrees and then decreases until its back to its starting point  

Graph 3 Force and acceleration/Time 












this graph shows the acceleration and force that is applied to the connection rod, as the acceleration increases the force also increases at the exact same moment this shows that as more work is done the force increases and as the connection rod moves back to its starting position the force becomes less.

1.5 recommendations
This report can be improved by collecting more data on the same engine at different RPM and also collecting more data on other engines to make the data more reliable, also most the information and references are from the internet another improvement would be collecting more information from books etc. 
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What is a conrods role?

The conrod is one of the main components of the engine its job is to change
reciprocating motion into rotational motion, the top of the rod is connected to
the piston and the bottom is connected to the crank, as pressure builds in the
chamber this pushes the conrod down which then turns the connected crank
shaft.

Design of a conrod

A conrods purpose is to withstand tensile and compressive forces and because
the compressive forces are a lot higher than tensile force this means when
designing a conrod the centre of the conrod is made as a strut.
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performance. engine, great attention is paid 1o the
connecting rods, climinating stress isers by such
techniques ss grinding the edgesof the od to. smooth
radius, shot peening to induce compressive surface
sresses (1o prevent. crack.initaion), balaning all
connecting rod/piston assemblis to the same weight
and Magnafluxings to reveal otherwise invisble small
cracks which swould cause the rod to fail under stress.
In addiion, great care is taken (o torque the con rod
bolts 0 the exact value specifid; often theso bolts must
be replaced rather than reusec. The big end of the rod
s fabricted as a unit and cut or cracked in two to
estabish precsion it round the big end bearing shell.
Recent engines such 2 the Ford 4. liter engine and the
Chrysir 20 lter engine have connecting rods made
using powder metallurgy, which allows more precise
control of size and weight with less machining and les|
excess mase o be machined of or blancing, The capis
then separated from the rod by a fracuring process,
which results in an uneven mating surface due to the
§rain of the povwdered metal. This ensures that upon
reassembly, the cap will be perfetly posiioned with
respect o the rod, compared fo the minor
misaligaments which can occur if the mating surfaces
are both flat. A major saurce of engine wear is the
‘Sdeways force exerted an the piston through the con
rod by the crankshaft, which typically wears the
cylinder into an oval cros-section rather than circular,
making it impossbl for pison rings to correctly seal
againstthe cylinder walls. Geometricaly, it can be sen
that longer connectin rods will reduce the amount of
this sideways force, and therefoe lad to onger engine.
fe. However, or 4 given engine block, the sum of the
length of the con rod plus the piston stroke is  fixed
number, determined by the fixed disance between the
crankshatt axis and the top of the cylinder block where
the cylinder head fastens; thus, for a given cylinder
block longer strke, giving greater engine displacement.
and power, requires 2 shorter connecting rod (or a
piston with smaller compressicn height), resultng in
aceslrated cylinder wear.
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‘nalyss. After analysis 3 comparison i made between
existing seel comnecting rod viz, Frged seel i terms
of weight, factor of safey, stiffens, deformation and

Fig 21 Schematic Diagsam of Connecting Rod
3. DESIGN OF CONNECTING ROD.

A connecting rod is 3 machine member which is
Subjected to altemating diret compressive. and
tensile forces Since the compressive force are much
higher than the tensile force, thercfore the cross-
Section of the connecting rod is designed 3 3 St
and the rankine formul is used. A connecting rod
Subjecte 0 an axial load W may buckle with x-axis
a5 neutral axis in the plane of motion of the
connecting rodor] y-axis is a neuteal axis. The
connecting tod i considered like both ends hinged.
for buckling sbout x-axis and both ends fixed for
buckling sbout y-axis. A connecting rod shoul
equally strong in buckling about either axs.

Acconding t rankine ormalae-

Wa sbout xcaxis

+
e
e

[ for both ends hinged L= 1] —

Wa sbouty-axis

e
prE—

(= for boh ends fixed L= 1/2)
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