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This report will be looking at how the mass of the piston will affect the forces on the conrod under different rpms. When carrying out the simulation, 5 different rpms where tested using different masses to see the change in forces on the conrod. The results from this simulation showed that as the mass decreased so did the forces on the conrod.  
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Introduction
This assignment will be looking at the forces that a conrod (connecting rod) undergoes whilst in the engine. It will be looking at how the RPM (rotation per minute) of the engine affects the forces present on the conrod and what affects this has on the engine’s overall performance, along with how these forces can be reduced by altering the mass of the piston. 

[bookmark: _Toc26536800]Research/ literature review

[bookmark: _Toc26536801]What is the conrod 
Within the engine there are many crucial parts which allow it to run effectively, one of these components is the conrod. Connected on one end is the piston, this is connected buy the gudgeon pin. connected to the other end is the crankshaft, between the crankshaft and the conrod are two shell bearings which are in place to reduce friction.

When combustion takes place inside of the engine the resulting force is transferred to the top of the piston pushing it down, this intern pushes on the conrod. This action is then transferred down through the conrod onto the crankshaft coursing it to rotate. once this has happened, with the help of the other pistons and the inertia from the flywheel the crankshaft pushes the conrod back up, intern pushing the piston allowing the process to repeat. 

Due to this constant pushing and pulling strain placed on the conrod, it has to endure a large amount of varying forces. To help withstand this, the conrod is made into a H section. (Heisler 1999 Pg406,15.10) “This offers the greatest opposition to bending for a given weight of connecting-rod and at the same time provides adequate resistances to twist between the gudgeon-pin and the big-end crankpin axis” 

Before taking any measurements, the piston must be removed from the top of the conrod (figure 1). For all engines the piston is held to the conrod by a gudgeon pin (wrist pin), The way the gudgeon pin is held in place may differ from engine to engine. For the model of engine used in this example the gudgeon pin is held in place by two circlips either end. By removing the circlip, the gudgeon pin can be knocked out with a hammer and drift pin, separating the piston from the conrod. Before taking any measurements, remember that SI units (international systems of units) must be used. Figure 1 / Conrod and piston assembly 

[bookmark: _Toc26536802]Conrod length
Using a Vernier gauge, measure from the top of the conrod to the bottom of the conrod, making shore to keep the Vernier gauge in line with the centre of the conrod to get the most accurate results (figure 2).
Figure 2 / Conrod 








[bookmark: _Toc26536803]Piston mass
to find the mass of the piston weigh the piston, gudgeon pin and circlips all together to get the full piston wait (figure 3).  Figure 3 / piston head 

[bookmark: _Toc26536804]crank radius
once the conrod length and piston mass has been found, the next step is to find the crank radius (figure 4). Using a Vernier gauge measure the diameter of the main journal (A) and the conrod journal (B), once’s the diameters are found divide them by two; this will give the centreline for the journals. Now fix the crank shaft so the counter waits are facing down and make shore it is level and unable to rotate, once’s secure measure from the work bench to the top of each journal using a linear rule. This will produce the needed measurements, with these measurements use the following equations to find crank radius. 
A
B
Figure 4 / Crank shaft








once’s the crank radius is found, all needed measurements are known.  

	Crank radius
	42.41 mm

	Conrod length
	181.5 mm

	RPM
	1500-3500

	Mass of piston 
	397g/0.397kg
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To find the strain on the conrod, place the data found into a spread sheet programmed to calculate the strain on the conrod. this will produce the results in the form of tables comparing the strain against other factors like piston mass and engine RPM. For the chosen experiment, study how the strain on the conrod increases as RPM increases, then see what affect reducing the mass of the piston has on the forces present on the conrod

The starting RPM off the engine will be 1500, this will then be increased by 500 RPM until a finishing RPM of 3500 has been reached, then from the data collected analyse the strain that has been placed on the conrod. Once’s this data has been obtained reduce the mass of the piston from 0.397kg to 0.097Kg in units of 0.100Kg to be left with 4 sets of data. Once all tests have ran, proceed to compare the data collected to see how the strain on the conrod has altered with the decrees of mass (http:1 Ford Ranger)  

Hiller 1974 Pg98-99 was used for references on mathematical equations on Strain, forces and Torque

[bookmark: _Toc26536806]Analysis

Refer to Appendix A threw to E 
When running with a piston mass of 0.397kg the total increase of force was 1414.814, with a mass of 0.297 kg the increase of force was 1058.4395. reducing this wait down to 0.197, the increase of force was 702.0626. For the final mass of 0.097 there was an increase in force of 345.6856. overall there is a force reduction of 1069.1284 Newtons. what this shows is that as the mass of the piston decreases so does the forces on the conrod.
This comparison can also be carried out by looking at the tensile force. When running with a piston mass of 0.397kg the total increase of tensile force was 6262.797, with a mass of 0.297 the increase of tensile force was 4685.266. reducing this wait down to 0.197 the increase of tensile force was 3107.7349, and for the final mass of 0.097 there was an increase in tensile force of 1530.205. overall there is a tensile force reduction of 4732.592, this data also shows us that as the mass decreases so does the forces on the conrod there by supporting the previous data. 
[bookmark: _Toc26536807]Conclusion 
From the final results a conclusion can be made that by reducing the mass of the piston the forces on the conrod are reduced significantly. This is supported by the overall force reduction of 1069.1284, this is also supported by a reduction of 4732.592 in tensile strain on the conrod.  
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image9.emf
Mass 0.297 (Kg)

2500

RPM Forces (N) Time of max force (s) Acceleration  Tensile force

1500 238.1655 0.0198 801.9042 1054.359

2000 423.4017 0.0148 1425.595 1873.174

2500 661.5578 0.0118 2227.467 2930.282

3000 952.6303 0.0098 3207.509 4218.978

3500 1296.605 0.0084 4365.673 5739.625
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Mass 0.397 (Kg)

RPM  Force (N) Time of max force (s)  Acceleration  Tensile force

1500 318.356 0.0198 801.904 1409.362

2000 565.961 0.0148 1425.6 2503.873

2500 884.305 0.0118 2227.37 3916.908

3000 1273.38 0.0098 3207.31 5639.509

3500 1733.17 0.0084 4365.67 7672.159
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mass 0.097 (Kg)

2500

RPM Force (N) time of max force (s) Acceleration Tensile forces

1500 77.7847 0.0198 801.9042 344.353

2000 138.2827 0.0148 1425.595 611.7774

2500 216.0643 0.0118 2227.467 957.028

3000 311.1284 0.0098 3207.509 1377.915

3500 423.4703 0.0084 4365.673 1874.558
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mass 0.197 (Kg)

2500

RPM Force (N) time of max force (s) Acceleration Tensile force

1500 157.9751 0.0198 801.9042 699.3561

2000 280.8422 0.0148 1425.595 1242.476

2500 438.8111 0.0118 2227.467 1943.655

3000 631.8793 0.0098 3207.509 2798.447

3500 860.0377 0.0084 4365.673 3807.091
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Mass 0.397 (Kg) Mass 0.297 (Kg) mass 0.197 (Kg) mass 0.097 (Kg)

RPM  Force (N) Time of max force (s)  Acceleration  Tensile force RPM Forces (N) Time of max force (s) Acceleration  Tensile force RPM Force (N) Time of max force (s) Acceleration Tensile force RPM Force (N) Time of max force (s) Acceleration Tensile forces

1500 318.356 0.0198 801.904 1409.362 1500 238.1655 0.0198 801.9042 1054.359 1500 157.9751 0.0198 801.9042 699.3561 1500 77.7847 0.0198 801.9042 344.353

2000 565.961 0.0148 1425.6 2503.873 2000 423.4017 0.0148 1425.595 1873.174 2000 280.8422 0.0148 1425.595 1242.476 2000 138.2827 0.0148 1425.595 611.7774

2500 884.305 0.0118 2227.37 3916.908 2500 661.5578 0.0118 2227.467 2930.282 2500 438.8111 0.0118 2227.467 1943.655 2500 216.0643 0.0118 2227.467 957.028

3000 1273.38 0.0098 3207.31 5639.509 3000 952.6303 0.0098 3207.509 4218.978 3000 631.8793 0.0098 3207.509 2798.447 3000 311.1284 0.0098 3207.509 1377.915

3500 1733.17 0.0084 4365.67 7672.159 3500 1296.605 0.0084 4365.673 5739.625 3500 860.0377 0.0084 4365.673 3807.091 3500 423.4703 0.0084 4365.673 1874.558

RPM Mass 0.397 Mass 0.297 Mass 0.197 Mass 0.097 Acceleration RPM Mass 0.397 Mass 0.297 Mass 0.197 Mass 0.097 Acceleration

1500 318.356 238.1655 157.9751 77.7847 801.9042 1500 1409.362 1054.359 699.3561 344.353 801.9042

2000 565.961 423.4017 280.8422 138.2827 1425.595 2000 2503.873 1873.174 1242.476 611.7774 1425.595

2500 884.305 661.5578 438.8111 216.0643 2227.467 2500 3916.908 2930.282 1943.655 957.028 2227.467

3000 1273.38 952.6303 631.8793 311.1284 3207.509 3000 5639.509 4218.978 2798.447 1377.915 3207.509

3500 1733.17 1296.605 860.0377 423.4703 4365.673overal drop in force  3500 7672.159 5739.625 3807.091 1874.558 4365.673overal drop in force 

total increase in force  1414.814 1058.4395 702.0626 345.6856 1069.1284 total increase in force  6262.797 4685.266 3107.7349 1530.205 4732.592
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