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1. [bookmark: _Toc65677770]Introduction
The purpose of this document is to discuss about two different motorcycles, and why manufacturers chose such design choices in geometry and handling. I will compare two different motorcycles, talking about their different cornering, speed and agility abilities. 


2. Methodology
This experiment included two motorcycles. We have weighted both of the motorcycles at the rear and front wheel. The measurement was taken four times per motorcycle. We have measured the weight with the motorcycle level and a rider on the bike, then with the motorcycle at an incline, and with the motorcycle at an incline and rider seated on it as well. The equipment that we used for measuring included two electronic scales and a stand to rest motorcycles incline while taking measurements. I then used engineering measuring equipment such as an engineering ruler to measure other important parts such as radius of the wheels, rake, wheelbase and the triple clamp fork offset.


3. Results and Analysis
I have written up all of my results and calculations in the Microsoft Excel spreadsheet, which will be included in this document.
Using my previous measurements, that I did on both motorcycles, I have found out further geometry values for both of the motorcycles such as trail and century of gravity on both X and Y axis. With the help of owners manuals that were found online, I have found out the gear ratios for both of motorcycles, which then helped me to calculate the theoretical top speed of the motorbikes according to gearing and rear wheel size.  Solidworks was used to calculate the theoretical aerodynamic drag, which is a very important value that is used to calculate the power requirement. Both bikes are more than capable to reach their theoretical top speed on their own, for example without a rider on it, just on its own weight. But situation changes drastically due to more weight and large difference in the front end.
Below are the schematic diagrams of both motorcycles. Kawasaki ZX-6R and Honda CRF450
Kawasaki ZX-6R:
Total Weight: 187.5kg, Front end weight: 86kg, Rear end weight 101.5kg
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Honda CRF450:
Total Weight: 84kg, Front weight:36.5kg, Rear weight:47.5kg
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Comparison between the two bikes:
	 
	Honda CRF450
	Kawasaki ZX6R

	Level:
	 
	 

	Weight at the front wheel
	36,5
	86

	Weight at the rear wheel
	47,5
	101,5

	 
	 
	 

	Inclined:
	 
	 

	Weight at front wheel (kg)
	39
	79

	Weight at rear wheel (kg)
	45
	108,5

	 
	 
	 

	Total weight (kg)
	84
	187,5

	Wheelbase (m)
	1,477
	1,378

	Front wheel radius (m)
	0,331
	0,28

	Rear wheel radius (m)
	0,319
	0,302

	Average wheel radius (m)
	0,325
	0,291

	 
	 
	 

	Incline height (m)
	0,345
	0,345

	Incline angle (degrees)
	13,51
	14,50

	 
	 
	 

	Centre of Gravity (X) (m)
	0,835
	0,746

	Centre of Gravity (Y) (m)
	0,328
	0,288

	 
	 
	 

	Rake (degrees)
	32
	23,5

	Offset (m)
	0,054
	0,021

	Trail (m)
	0,121
	0,091

	 
	 
	 

	Rev Limit (rpm)
	11200
	14000

	Overall Drive Ratio (Top Gear)
	7,34
	5,843

	Rear Wheel Circumference (m)
	2,004
	1,898

	Theoretical Top Speed (mph)
	114,690
	170,494

	Theoretical Top Speed (m/s)
	50,973
	75,775

	Frontal area (m2)
	0,415
	0,334

	Drag Coefficient
	0,7
	0,7

	Air Density (kg/m3)
	1,167
	1,167

	 
	 
	 

	Aerodynamic Drag Force (N)
	440,423
	783,323

	Rolling Resistance (N)
	16,481
	36,788

	Total Resistance to Motion (N)
	456,903
	820,110

	Power Requirement (kW)
	23,290
	62,144

	Power Requirement (HP)
	31,232
	83,337













4. Discussion
Referencing to the excel spreadsheet, both of the motorbikes are very different. For example, there is an enormous difference in the trail measurements, which is 30mm. ZX-6R having smaller trail and CRF450 having a bigger trail. This means, that in theory ZX6R would lean and corner in a much better manner than the CRF450 due to the front tyre contact being closer to the spot, where the steering axis would hit the ground.  
ZX-6R has got a low centre of gravity compared to the CRF450, which makes the ZX-6R much more stable while cornering. However, higher centre of gravity means that it is much easier and quicker to change the lean side on the CRF450. However, CRF450 will achieve less cornering speed than ZX-6R due to its inability to lean in larger angles on high speeds. Furthermore, a shortened wheel base would make the bike more responsive. In comparison, the CRF450 doesn’t need a lot of stability in cornering, because it is an off-road motorcycle. It actually benefits from a high centre of gravity, because it is being thrown around the track aggressively. 
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