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[bookmark: _GoBack]This report will be looking at on a conrod inside the engine of a Ford Ka 1.3i and how does the forces are affected by the engine speed, mass of piston crank radius and conrod length. In figure 1, it shows the highest distance between top of conrod and crankshaft is 540mm and the lowest distance is 260.0798mm. In figure 2, it shows the velocity is going downwards and upwards to make a smooth curve. In figure 3, it shows the force and acceleration start from negative and goes upwards.
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This report will be focussing on a conrod inside the engine of a Ford Ka 1.3i. It will look at how does the forces are affected by the engine speed, mass of piston crank radius and conrod length. This report will use a spreadsheet which is already made on Moodle in the Study Skills module section.  The following values will need to be researched and put into the spreadsheet:
· Crank radius
· Conrod length
· RPM
· Mass of piston
After entering the values into the spreadsheet, a series of the graph will be created. and it will be analysed what the graphs show. The maximum RPM value of Ford ka 1.3i will be researched online and put in the spreadsheet to see what effect it will have on the graphs. 
The experiment will be carried out by changing the values of RPM every 1000 RPM to see what affects it will have on the numbers that are calculated on the spreadsheet. For example, the max tensile force on rod and maximum and minimum forces occur.
According to a website online, the maximum RPM for Ford Ka 1.3i is 5500 RPM so this is the highest RPM values that will be tested.













[bookmark: _Toc26824633]Research/literature review
The ideas behind the ka
The Ka was designed as the for low cost car which would not compromise on quality.
It was planned with city driving in mind and is regarded as a highly practical vehicle.
The Ka was intended to be easy to maintain and repair.
First generation
The first generation of the Ka was launched in 1996.
The first models featured plastic bumpers, which were designed to reduce damage typically picked up during city driving and parking in tight spots.
A Ford Ka rally championship was launched in 1998, whilst a special Rally Ka was also built by Ford Motorsport.
Second generation
The second generation launched in 2009.
It was built in partnership with Fiat at their factory in Poland.
It had a unique debut, featuring in the 2008 James Bond film Quantum of Solace.
It was also available in three Ford Individual personalisation packages – Tattoo, Grand Prix and Digital (the latter was replaced with Metal in 2011).
Third generation
The third and current generation launched earlier in 2016.
It was initially only available in Brazil.
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During this report, Microsoft Excel and Word is the software that is used, the Excel is used to created tables and graphs. The Word is used to write a report about what happened to the force when the RPM changed in the Excel. 
In the Microsoft Excel, the crank radius, conrod length, RPM, mass of piston will insert into the spreadsheet to created several graphs and tables.  The RPM values will be changed every 1000 RPM until the maximum RPM of the Ford Ka 1.3i to see what impact it will have on the table and the graphs. Then the graphs will be screenshotted and put in the Microsoft Word to be analysis what happened when the RPM changes.        
In Microsoft Word, a suitable structure will be created, and suitable academic language and grammar will be used. The researches will be referenced by using the Havard method.      
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[image: ][bookmark: _Toc26824600]Figure 1 Height at 1000 RPM

At 1000 RPM, the highest distance between top of conrod and crankshaft is 540mm and the lowest distance is 260.0798mm. The graph shows a steady speed of the height going downwards.

[image: ][bookmark: _Toc26824601]Figure 2 Velocity at 1000 RPM

In this graph, the velocity is going downwards and upwards to make a smooth curve. 




[image: ][bookmark: _Toc26824602]Figure 3 Acceleration and Force at 1000 RPM

In this graph, the force and acceleration start from negative and goes upwards.








[image: ]At 2000 RPM, the height graph shows more detail about distance changed as the time passed. The graph shows the conrod movement going up and down.
[bookmark: _Toc26824603]Figure 4 Height at 2000 RPM
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[bookmark: _Hlk26822180]In this 2000 RPM velocity graph, the velocity shows more data than figure 2. This means the velocity is going downwards and then upwards and then downwards again.
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In this graph, it shows the how long was acceleration and force stay the highest until it came back down. 


[bookmark: _Toc26824605]Figure 6 Acceleration and Force at 2000 RPM





[image: ]At 3000 RPM, the height graph shows more data than figure 4. This height graph shows the conrod movement is repeating. [bookmark: _Toc26824606]Figure 7 Height at 3000 RPM
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In this 3000 RPM velocity graph, the velocity shows more data than figure 5. This velocity graph is increase as the rpm increase.



[image: ][bookmark: _Toc26824608]Figure 9 Acceleration and force at 3000 RPM

In this graph, it shows the how long was acceleration and force stay the highest until it came back down and go back up again. 
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At 4000 RPM, the height graph shows more data than figure 7. This height graph shows the conrod movement is repeating. 
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In this 4000 RPM velocity graph, the velocity shows more data than figure 8. This velocity graph is increase as the rpm increase. 



[image: ][bookmark: _Toc26824611]Figure 12 Acceleration and Force at 4000 RPM

In this graph, it shows how long were acceleration and force stay the highest. It also shows it is repeating the same acceleration and force.
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At 5500 RPM, the height graph shows the conrod repeated the same movement.



[image: ][bookmark: _Toc26824613]Figure 14 Velocity at 5500 RPM

In this 5500 RPM velocity graph, the velocity shows more data than figure 11. This velocity graph is increase as the rpm increase. 



[image: ][bookmark: _Toc26824614]Figure 15 Acceleration and Force at 5500 RPM

In this graph, it shows how long were acceleration and force stay the highest. It also shows it is repeating the same acceleration and force.
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In the hight graph, the conrod have repeated the same movement in the different RPM and it moved quicker as the RPM increased. 
In the velocity graph, the velocity has repeated the same movement in the different RPM and it moved quicker as the RPM increased.
In the acceleration and force graph, the acceleration and force have repeated the same movement in the different RPM and it moved quicker as the RPM increased.   
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6 |Mass of Piston/gudgeonpin etc (kg) [Max tensile force on rod 25029.7]
7
8 Time (s) 0 00002 00004 0.0006 0.0008 0001 00012 00014 00016 00018 0002 00022 00024 00026 00028 0003 00032 00034 00036 00038  0.004 O
9| Crank Angle (radians) 0 011519 023038 034558 0.46077 0.575058653 0.69115 0.80634 092153 103673 15192 126711 13823 149749 161268 172788 184307 195826 207345 2.18864 2.30383 2.41
10 |Crank Angle (degrees) 0 66 132 198 264 33 396 462 528 594 66 726 792 858 924 99 1056 1122 1188 1254 132 13
11 |Distance X 0 160912 319691 47.4233 622489 762494649 89.2394 101.046 111514 120.504 127.896 133504 137.52 139.624 139.877 138.276 134.843 129.622 122.683 114.118 10404 925
12 [inv sine pl 0 004023 007992 0.11856 0.15562 0.190623662 0.2231 025262 027879 030126 031974 0.33398 03438 034906 034969 0.34569 0.33711 0.32405 030671 028529 0.2601 0.23
13 |phi (radians) 0 004024 008001 0.11884 0.15626 0.191797419 0.22499 0.25538 0.28253 030601 0.32546 0.34053 0.35096 035657 035724 0.35297 0.34384 033001 031173 028931 0.26313 0.23
14
15
16 |Height (dist between top of conrod and crankshaft) 540 538.748 535.021 528.902 520526 510.0791557 497.79 483.927 468.785 452.683 435.945 418.897 40185 385.093 368.883 353.439 338938 325518 313.276 302.277 292554 284.
17 |Velocity mm/s -6258.01 -18634.6_-30596.6 _-41879.2 -52235.7 -61444.64804 -69317.7 -75707.2 -80512.9 -83687.6 -85239.7 -85233.6 -83784.9 -81051.7 77223 -72503.9 -67100.7 -61208 -54997.3 -48611.3 -42160.1 -357.
18 |Velocity m/s. 7 -6.25801"-18.6346”-30.5966 " -41.8792" -52.2357” -61.44464804 " -69.3177-75.7072” -80.5129 " -83.6876 " -85.2397 -85.2336 " -83.7849” -81.0517” -77.223"-72.5039”-67.1007" -61.208"-54.9973"-48.6113"-42.1601” -35.7
19 |Acceleration -61883.2 -59809.8 -56413.1 -51782.4 -46044.7 -39365.35058 -31947.5 -24028.6 -15873.1 -7760.75 303724 7243.83 136659 191435 235956 270156 294639 310532 319302 32256 32190.1 3187
20 |Force 247533 -23923.9 -22565.2 -20713 -18417.9 -15746.14023 -12779 -961144 -63d9.25 -3104.3 12.149 2897.53 546636 7657.4 943826 108063 117856 124213 127721 129024 128761 127
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