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[bookmark: _Toc23589393]Abstract: 1
This assignment will include a report on the forces that a conrod undergoes when in operation. Areas that will be explored are, how the forces are affected by engine speed, mass of a piston, conrod length and crank radius. This report will include a spreadsheet which will display the values of the different components being explored including, engine speed, mass of the piston, conrod length and crank radius. The values for each of these components will be included from gathered data from there a series of graphs, these will be analysed and will display comparisons between the different values at different rpm ranges. Also included will be the max rpm for the engine as well. The report will include information relating to the different forces that the rod undergoes and the max and min forces that take place. Throughout this report all photos and resources will be referenced using Harvard style referencing. 
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[bookmark: _Toc23589395]Introduction 
The subject that is introduced is the conrod, this component is part of the piston in a combustion engine. The research that is being carried out in this report will be looking at the forces that effect a conrod inside the engine of a vehicle, the factors that are being explored are engine speed, conrod length, mass of the piston and crank radius. Research into these will be included first and after this these different areas will be looked at in the analysis using a spreadsheet, which will be included in the appendices. Each factor will be talked about and will include a graph showing the data collected. 
[bookmark: _Toc23589396]Research/literature review 
 When conducting the research, MK7 was selected as a good engine to focus on as it was easy to gather data on due to the commonality of the engine. This research was done by conducting a sight visit to the workshop to manually gather the data for the different components relating to the report. The literature which was used for this report was motor vehicle engineering science for technicians, Bosch automotive hand book tenth edition and various websites. A helpful webtool that is used is Auto data, this allows for any data for the engine of the ford fiesta MK7 to be gathered, however access is hard unless you have a subscription to the service. 
[bookmark: _Toc23589397]Methodology 
[bookmark: _Toc23589398][image: ]Crank radius: The first factor of the forces that effect the conrod is the crank radius. The crank radius is the distance from the centre of the main crank shaft to the bottom point where the piston arm would connect to. Research carried out into this part of the report was done using a crank shaft was off a MK7 Ford Fiesta which “Fig 1” shows an image of a crank shaft which the crank radius annotated on. In order to get the measurement for this report the following tools were used; height gauge and Vernia calliper. 
Figure 1.1 
[bookmark: _Toc23589399]Conrod length: The second factor of the forces effecting the conrod is its length. This factor is important as the material and type of engine will cause variety in lengths but can also give different data outputs. Dependent on the material whether its steel, aluminium or titanium, there will be different lengths produced, what engine type will affect the length as well, for example a Honda Jazz 1.2 engine and a Ford Fiesta 1.2 engine will be different because the designs will differ, boar sizes will be different because they will use different pistons in their engines which will have differing lengths. 
[bookmark: _Toc23589400]Revolutions per minute (RPM): The third factor that will have an effect on the conrod forces is the RPM range that the engine is moving. This factor is considered in this report because it will give different data outputs for the engine which, later in the report will be shown via graphs which produce different data. This data is important to see the difference in height and velocity as it will allow us to work out how much is produced by the conrod at that RPM range. 
[bookmark: _Toc23589401]Mass of the piston: The fourth and last factor that is being looked into in this report is the mass of the piston. The mass will affect how the piston travels in the boar of the engine, also it will effect the compression rate of the engine, this means that there could be better output or worse output, this factor in the data will contribute to the acceleration because if the mass of the piston is not correct to the size of the bore, example would be, damage from the piston being removed or bad fuel mixture, this could create a chip or crack on the piston which would make its mass unbalanced. 
[bookmark: _Toc23589402]Analysis 
For the analysis it will be looking at the different data outputs that are produced by the spreadsheet, each graph will be showing the different outputs at different RPM ranges. Each graph will display different areas of data, one will show the height of the conrod when added to the crank radius, the second graph shows the velocity of the piston movement and the last graph will show the force and acceleration. I will also include the max force and max tensile forces. 
The first set of data is at 1000 RPM and this is at idling level. The graphs for this are as show below in fig 2.1, 2.2, 2.3. looking at these graphs it will give you 3 different sets of data however because the levels are low you don’t get much movement or real data to look at. It is hard to interpret where the top dead centre and bottom dead centre begin and end because there isn’t any prior data to start with. Another factor of the graphs is that there is only half a crank of rotation at 177 degrees. The line of the graph is the centre Bearing end cap and it measures to the centre of the crank journal which is represented as zero. max tensile force of the conrod is 214.61 Pa, this will change the higher the RPM range gets. 
The next set of data comes at 3000RPM which is normal driving range, figures 3.1,3.2,3.3 show the graphs at this range. There is more activity at this cycle as it has to keep up with the driver input at that level. The height of the conrod starts to decrease over a time span of 120 seconds, the distance at this point is 0.0096mm, it then rises again by 120 seconds. The velocity graph shows us that the velocity has almost tripled which is proportionate to the RPM increase. The Max tensile force at this range is 1931.29 Pa. The max force that is displayed on the force and acceleration graph at this range is the following: 0.0264 KPa. 
The next RPM data range is 6000 is almost max RPM, the graphs for these are referenced as fig 4.1, 4.2, 4.3. The graphs at this range show the different a lot of consistency between the different ranges. The first graph shows the height of the piston movement, it has an accurate representation of the speed at which the range moves which would be very fast at this range. It also shows piston travel mean was 8.3184mm of travel. The second graph demonstrates the rate of the conrod is moving at and the third graph shows the velocity over time and the acceleration and force are measured in this. As you can see from the graph, you can see a relationship between the RPM and the force. The data demonstrate that as the RPM is increase, the force applied will also increase. The max tensile force at this range is 7712.818 Pa. 
[bookmark: _Toc23589403]The final RPM Range that data is shown at is the max RPM, 6250 which is what the ford fiesta top range is. The top range was found using a website source which measured that RPM and torque curve, which resulted at 6250 max RPM. Each of the graphs at this range show the top performance and output from the conrod in different aspects such as height, velocity and acceleration & force. The max height for the piston is the same as it wouldn’t change because the bore of the engine is the same. The Max tensile force however is different, at the max RPM it is 8367.423 Pa. 
Conclusion 
To conclude this report, the first area examined is the findings. The data gathered from the in-house practical research helped significantly when building the graphs and data which was produced from them, the research also played into this as well as it provided the max RPM range that the ford MK7 would go to. Looking at the data it is safe to determine that as there is a positive coefficient between the RPM ranges and the velocity. Upon further study and research, it was found that the max RPM of 6250 was best suited for the ford fiesta MK7 engine as the conrod brake under 910MPa which correlates to 77544.82 RPM this would be for a steel alloy conrod these figures where gathered with help from a website named “ScienceDirect”-2019 in the engine topics section.  
[bookmark: _Toc23589404]Recommendations for further study 
For future study into this report topic, there aren’t any further recommendations that need to be carried out and this is because, all the information needed for the report study was easily accessible online and through in-house tests however, when gathering data make sure that you get accurate data as it will affect the data outcomes on the spreadsheet for the different graphs. 
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Fig 2.1 Conrod height when added to crank radius at 1000 RPM. 

Fig 2.2 Conrod velocity at 1000RPM.

Fig 2.3 Force and acceleration Graph at 1000 RPM. 

Fig 3.1 Conrod height when added to crank radius at 3000 RPM.

Fig 3.2 conrod velocity at 3000 RPM 

Fig 3.3 Conrod force and acceleration at 3000 RPM 

Fig 4.1 Conrod height when added to crank radius at 6000 RPM.

Fig 4.2 Conrod velocity at 6000 RPM. 

Fig 4.3 conrod force and acceleration at 6000 RPM. 
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