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Abstract 
This report will contain an explanation on what a connecting rod is, what its purpose is and the parts that attach to it. It will also explain the materials that can be used and why they may be chosen. The main purpose of this report is to observe the forces acting on a conrod from the ford fiesta ST engine by using an excel spread sheet which will give 3 graphs that can show what happens when we change the RPM, conrod length and the crank radius these 3 graphs show the height velocity and the force/acceleration.  
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1. Introduction 
This report will be explaining what a connecting rod is and its purpose, it will also be looking into what happens to the forces acting on the connecting rod when changing the different parameters like RPM, conrod length and crank radius. The engine will be the ford fiesta ST mark 7. The thing that will be monitored will be acceleration, tensile force, velocity and Height.












Research/literature review
Connecting rod
[image: ]1.1 what is a connecting rod 
In the internal combustion engine there is a chamber that is sealed by a piston the engine can add fuel and a spark to create an explosion which will move the piston down, this is because the expanding gases have nowhere to travel which is where the connecting rod is used because the piston would move uncontrollably this is why the piston and connecting rod are attached but allows the piston to rock back-and-fourth. The forces made by the explosion are transferred into the conrod which is connected to the crank shaft which allows the cycle to be repeated as the crank shaft can rotate which is also connected to other connecting rods.Figure 1.2 pistons and crank shaft 


1.2 purpose of a connecting rod 
The conrods main purpose is to convert the up and down force from the pistons created by the combustion from the fuel and spark into a rotation force, that can be sent into the crank shaft. It can do this because the crank shaft and the conrod are attached but can rotate freely. This means that there must be bearings and a lubricant that stops the two surfaces from wearing as they would be a lot of friction which causes the two surfaces to heat up and wear.
1.3 parts 
[image: ]When assembling an engine there are a few parts that come with the conrod that allow the engine to be assembled and then run the engine reliably. First the conrod can be split in half with the big end and the small end this is very simple because the end that is attached to the crank shaft is bigger than the end that is attached to the piston head. The big end bearing inserts are to minimise the friction between the crank shaft and the conrod by maintaining an oil clearance that allows the two surfaces to operate with less friction giving the engine more life. Then there is the wrist pin that has a similar job to the big end bearing inserts because it also helps to minimise the friction between the piston and the small end of the con rod but is also attaches the two together. The rod cap is what allows you to attach the big end to the crank shaft this will have a torque spec for every engine, this is because each engine produces different forces this is why each engine has a torque spec to match the corresponding forces produced by the engine.[bookmark: _Hlk25417373][bookmark: _Hlk25417374]Figure 1.3 parts for a conrod and piston

1.4 materials
As mentioned in (1.3 parts) this is why the conrods are made from different materials to meet the requirements needed from the engine like torque requirement and RPM requirement. Most engines are made from steel which is a cost-effective material but for more demanding situations like a performance engine, billet can be used to strengthen the parts to withstand the forces better also aluminium alloy or titanium are used because of their lightness compared to steel and cast iron can be used for scooter when the requirements aren’t so high. 
Methodology 
I am going to do my Analysis with an excel spread sheet that allows the Crank Radius, Conrod Length and RPM to be changed and show a corresponding graph of the simulated forces the conrod would undergo.
The aim is to get a better understanding of forces acting on a conrod and to analyse what changes when changing the size of the conrod crank radius and the RPM. 
Analysis6000 RPM

3000 RPM
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RPM change



Figure 1.4 acceleration and force graph 3000 RPM
Figure 1.5 acceleration and force graph 6000RPM
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[bookmark: _Hlk25417398][bookmark: _Hlk25417399]Figure 1.6 velocity graph 3000 RPM 

[image: ]Figure 1.7 velocity graph 6000 RPM 
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Figure 1.7 height graph 6000 RPM 
Figure 1.6 height graph 3000 RPM 


1.5 forces acting on the conrod (RPM)
At 3000 RPM which is a reasonable rpm for 70mph the maximum tensile force on the conrod is 1931.295N/m (newton per square meter), The peak force is produced on the trough of the graph but the acceleration is proportional to the force this is because, when the RPM is higher there is usually more power and torque, this allow the engine to be less affected by the mass of the pistons and can then accelerate them faster. 
the 6000 RPM graphs show more peaks and troughs because there is a higher RPM which is (revolutions per minutes) that means it will show TDC (top dead centre) and BDC (bottom dead centre) more often which is the peaks and troughs on the graph. Unlike the rest the velocity graph will change the size of the peaks because of the RPM will be raising the velocity of the piston.
[image: ][image: ]10 MM more (140mm)
10 MM less (120mm)


Conrod Length

Figure 1.8 acceleration and force graph 10mm less 
Figure 1.9 acceleration and force graph 10mm more 
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Figure 2.0 velocity graph 10mm less 

[image: ]Figure 2.1 velocity graph 10mm more 
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Figure 2.3 height graph 10mm more
Figure 2.2 height graph 10mm less


[bookmark: _Hlk25416777]
1.6 forces acting on the conrod (conrod length)
These were all taken at 3000 RPM with 38.21mm crank radius but by changing the conrod length by 10mm more and less than the original length which was 130mm. The finding was that with the acceleration and the force graph changed the most. It has rounded more when the more length was added this is something that is not fully understood but what is known is that this must be why the peak force is less in the 10mm smaller conrod, from 1967.835Nm (120mm) to 1899.976Nm (140mm).
The velocity and height aren’t showing much new information as the velocity doesn’t change only that the peak is happening a bit earlier with the longer conrod and that the Hight changes because the conrod length has either increased or decreased in length. 


[image: ][image: ]1mm more (39.21mm)
1mm less (37.21mm)
crank radius





Figure 2.4 acceleration and force graph 1mm less 
Figure 2.5 acceleration and force graph 1mm more
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Figure 2.6 velocity graph 1mm less 
[bookmark: _Hlk25417768][bookmark: _Hlk25417769]Figure 2.7 velocity graph 1mm more

[image: ][image: ]Figure 2.8 height graph 1mm less
[bookmark: _Hlk25417781][bookmark: _Hlk25417782]Figure 2.9 height graph 1mm more



1.7 forces acting on the conrod (crank radius)
The only change to this is the crank radius and this is by 1mm more and less than what is fitted factory to the car this change has resulted in very similar results to changing the conrod length. The acceleration and force graph has shown that when the radius is bigger the peak force is higher also the graph shows a dip at the top that may be related to why the peak force is force is bigger. 



Conclusion
This report found a further understanding into the forces acting on a conrod during combustion it has done this by using a excel sheet that when entering different parameters for the conrod length, crank radius and rpm this would give 3 graphs and help to make conclusions of what is happening to the conrod with these changes. Changing the conrod length has the most dramatic changes because it creates this double bump with the force and acceleration graph that isn’t fully understood but may be a contributing factor to the higher peak force. This report also found that the RPM being raised will be increasing the acceleration because the engine is making more power and torque at higher RPM and can move the mass of the piston faster. With the crank radius the same bump happened in the acceleration line to the force and acceleration graph when the radius is higher and this also increases the peak force in the same way that taking way 10mm from the conrod does.


Recommendations for further study 
To understand the double bump in the force and acceleration graph to understand what is going on in the engine when that happened, and weather is possibly causing harm to the engine. 
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