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This assessment will investigate Italian manufactured car known as the Fiat Grande Punto. The research will be on two engines manufactured by fiat, the one engine is 1.4l multi-air engine and the other one is a 1.4l fire 14 petrol. By taking measurement of the crank radius, conrod length, RPM, mass of piston, we’ll determine how changing these parameter will effect the conrod and its change in the tensile and compressive forces the rod will undergo when the maximum and minimum force happen.
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Introduction

To produce a report on a component of a car engine known as the connecting rod and the report will show the forces of which the connecting rod (conrod) undergoes when in use. These forces will be affected by engine speed, mass of piston, conrod length and crank radius. The research implemented will be the values of the radius of the crank, conrod length, max/min RPM and mass of the piston. The forces that will be undertaken are tensile and compressive forces. 
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Research/literature review

This section will state what he conrod is and what its function is in any engine .

Conrod
[image: Image result for what is a conrod]
The conrod is found in the combustion chamber of the engine, this part of the engine is vital as the piston will be connected to the crank shaft so when the engine cranks over the connecting rod will convert what is known as a reciprocating motion of a piston Into the rotation of the crankshaft so the reason for this is because for both ends to rotate the conrod will need to transfer the tensile and compressive forces from the piston.  For the conrod to work it must have rotation at both ends  so that the angle next to the conrod and piston can changes as the rod is moving.
Figure 1.3 conrod diagram


What materials are used for a suitable connecting rod?

In the automotive industry this part is massed produce so the materials used must have very spef characteristics as the parts has a lot of forces to withstand.  There are a various options of which the conrod is made out of, aluminium alloy 2024/ 7075 is used when the conrod needs to be light and is also used because of its ability to absorb high impact at the expense of durability but in more high performance engines the con rod can be made out of titanium which is good as it reduces the weight but for smaller engines the conrod will be made out of cast iron because of its strength also a lot cheaper.
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Methodology 


By using excel to produce a sheet which will give a analysis on the conrod by inputting the crank radius, conrod length, rpm , mass of piston and compute time interval the excel sheet produces graphs with relative information to be used in the analysis. This information is then compared at two different measurement and then will be alliterated on in the analysis part of the assignment. 
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Analysis 

Rpm:

When the RPM is at 3000 revolutions per minute                  when the RPM is 6000 revs per minute 
[image: ]Figure 1.7 rpm 6000 velocity 
Figure 1.6 rpm 3000 velocity 

Figure 1.5 6000 rpm height
Figure 1.4 3000 rpm height 

[image: ][image: ][image: ][image: ]                                                        Figure 1.9 rpm 6000 acceleration
Figure 1.8 rpm 3000 acceleration


These graph are showing that with more revolutions per minute there is a higher frequency, the height of the conrod starts at the same place in the graph but in the 6000 revolutions per minute graph we see there is a much higher frequency also the velocity graph shows the same pattern with the frequency increasing  with high rpm.  Where as the acceleration/force graph shows us that when there’s more rpm the accelerations increases to 15000 whereas it stops at 4000 in the 3000 rpm graph also there is a increase of forces as it has a higher frequency also it reaches up to 5000N.

Conrod length:
When the conrod length is at 142.72 mm                                            when the conrod length is 145.72Figure 2.0 C.L 142.72 height 

[image: ][image: ]Figure 2.1 C.L 145.72 height






	Figure 2.3 C.L 145.72 velocity
Figure 2.2 C.L 142.72 velocity 
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Figure 2.4 C.L 142.72 acceleration

Figure 2.5 C.L 145.72 acceleration
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In the result of the conrod length changing, the graphs don’t have much change but with the height graph the starting point is increased by 3 but the velocity graph doesn’t show much or any change also the acceleration/force graph doesn’t have any change.

Crank radius:
when the crank radius is at 41 mm                                                 when the crank radius is at 44 mmFigure 2.7 C.R 44 height 

[image: ]Figure 2.6 crank radius 41 height 
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Figure 2.8 C.R 41 velocity 

[image: ]	Figure 2.9 C.R 44 velocity 
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Figure 3.0 C.R 41 acceleration
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These graphs seem similar to each other but with closer investigation I can see that the height starts higher up on the graph giving it a larger frequency  and then the velocity graph shows the frequency on the 41 radius is just a bit smaller than the 44 radius. The acceleration graph shows us that the statistics stay the same and so does the force throughout the graph.

Conclusion 


This assessment went as planned as the investigation of the conrod from the Fiat Grande punto engines were measured appropriately giving details of the crank radius, conrod length, rpm and the mass of the piston.  Researching the conrod give information which was used in the assignment, to get a better understand on what the conrod was, how it was used in the engine, why it was used in the engine and what sort of materials provides a manufacture which a high quality conrod.
With the values of the conrod researched and then used in the excel sheet which held a series of graphs showing velocity, acceleration and forces on the conrod which were recorded and taken for use in this assignment.  The analysis shows two parameters on each side of the page and the graphs stating how the measurement will affect each type of graph and in some case there were none to very little change. this assignment brought the conclusion that when changing the dimension of conrod it made effect on the tensile and compressive force which the conrod goes through.
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The recommendation for a further study is that to have a better understanding on the graph as in terminology used to identify certain area of the graph but to also understand why certain anomaly’s happen and by doing this I can explain the graphs into more depths. 
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