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[bookmark: _Toc185100697]Introduction
[bookmark: _Toc185100698] Justification

[bookmark: _Toc185100699]Aims
This technical report is to show an understanding of motorcycle geometry and dynamic handling 
[bookmark: _Toc185100700]Objectives
Look at four different motorcycles two I have access to and two other motorcycles I don’t have access to but will research into them.

[bookmark: _Toc185100701]Centre of Gravity.
[bookmark: _Toc185100702]Ducati Panigale 1199 S (2012) 
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Figure 1 (shows the Ducati Panigale S 1199).
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[bookmark: _Toc185100717]Figure 1 (shows the dimensions of the Ducati).
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[bookmark: _Toc185100732]Table 1 (shows the centre of gravity of the Ducati).
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[bookmark: _Toc185100718]Figure 2 (shows the Centre of gravity, Rake and Trail Calculations of the Ducati).
Use the formulas below to work out the centre of gravity for the motorcycle without the rider.


[bookmark: _Hlk184983381][bookmark: _Toc185100703]Bucci Moto 20 SM
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[bookmark: _Toc185100719]Figure 3 (shows the Bucci Moto 20 SM).
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[bookmark: _Toc185100720][bookmark: _Hlk185097315]Figure 4 (shows the Bucci dimensions of the Bucci).
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[bookmark: _Toc185100733]Table 2 (shows the centre of gravity of the Bucci).
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[bookmark: _Toc185100721][bookmark: _Hlk185097153]Figure 5 (shows the Centre of gravity, Rake and Trail Calculations of the Bucci).
Use the formulas below to work out the centre of gravity for the motorcycle without the rider.



[bookmark: _Toc185100704]Gearbox Calculations.
Using the formulas below I calculated the gearbox and the forces acting with and against the motorcycles.										

This formula needed to be repeated for each Gear.
 = Rear Diameter
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[bookmark: _Toc185100734]Table 3 (This table shows the gearbox ratio for the Ducati).
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[bookmark: _Toc185100722]Figure 6 (This Graph shows the Driving force from the Ducati).
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[bookmark: _Toc185100723]Figure 7 (This graph shows the power Curve for the Ducati).
[image: ]
[image: ]
[bookmark: _Toc185100724][bookmark: _Hlk184990925]Figure 8 (This graph shows the Resistance to motion for the Ducati (the blue line is power and the orange line is drag).
Looking at the graphs and the information obtained the Ducati doesn’t reach its max speed because its hypothetical power level shows it could reach 315Km/H instead of achieving speeds of 294Km/H.
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[bookmark: _Toc185100725]Figure 9 (This graph shows the Resistance to motion for the Bucci (the blue line is for power and the orange line is for drag).

Looking at the graphs and the information obtained the Bucci reaches its max speed of 88Km/H as the gears will not allow the bike to go much faster.
[bookmark: _Toc185100707]Characteristics.
The Ducati is a road bike that also can go on tarmac race tracks however the Bucci is a pit bike which means with some adjustments to the suspension and a change of wheels to off-road wheels the Bucci will be able to handle some off-road racing and road racing.
[image: ][image: A motorcycle on a stand

Description automatically generated]
[bookmark: _Toc185100735]Table 4 (shows both the on-road and off-road versions of the Bucci) [Buccimoto.com.  (2024)].

The Ducati has a larger and more powerful engine which means it will be able to reach speeds much faster than the Bucci however the Bucci is much lighter. The Ducati handles the best on the road at high-speed cornering and excels on the straight compared to the Bucci which handles well at low-speed cornering due to the short length of the wheelbase compared to the Ducati.
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[bookmark: _Toc185100709]Suzuki GSX 1300 Hayabusa (2023)
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[bookmark: _Toc185100726]Figure 10 (Suzuki GSXR 1300 Hayabusa (2023) [Motobank.co.uk. (2024)]. 
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[bookmark: _Toc185100736]Table 5 (shows the Centre of Gravity for the Suzuki GSXR 1300 Hayabusa (2023) 
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[bookmark: _Toc185100727][bookmark: _Hlk185098224]Figure 11 (shows the Bucci dimensions of the Suzuki).
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[bookmark: _Toc185100728][bookmark: _Hlk185098342]Figure 12 (shows the Centre of gravity, Rake and Trail Calculations of the Suzuki).
The Suzuki Hayabusa is a large and heavy motorcycle, but it is very quick in both acceleration and top speed. This is due to the aerodynamic shape and powerful engine.
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[bookmark: _Toc185100729]Figure 13 (shows the Yamaha Tenere 700 (2019) [Datocms-assets.com. (2024)].
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[bookmark: _Toc185100737]Table 6 (Yamaha Tenere 700 Centre of Gravity).
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[bookmark: _Toc185100730]Figure 14 (shows the Bucci dimensions of the Yamaha).
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[bookmark: _Toc185100731]Figure 15 (shows the Centre of gravity, Rake and Trail Calculations of the Yamaha).
The Yamaha Tenere is a versatile motorcycle both on and off-road. This is due to the suspension, wheels and how the frame was set up to accommodate the different terrain, from deserts to jungles and on the streets the tenere handling is a very competent motorcycle.
[bookmark: _Toc185100711]Improvements for the Handling.

There are many different ways to improve the handling of a motorcycle here are a couple of recommended improvements for the Ducati Panigale 1199 S
1. Aerodynamic wings to help keep pressure on the front wheel and also reduce the wheel leaving the tarmac.
2. Dropping the suspension height will reduce the drag.
3. Upgraded suspension from using normal spring suspension to using electro-magnetic suspension.
4. Increase the size and type of the brakes.
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Front Wheel 97.9kg 129.3kg 110.1kg 158.5kg

Rear Wheel 89.35kg 131.7kg 76.9kg 102.1kg

Wheel Base 1445mm

FW Rad 300mm

RW Rad 320mm

Rav 310mm

Stool Height 600mm

Lifted Angle 22.55Degrees 0.393572

Weight of Bike 187.25kg

Rider Weight 75.1kg

Total Weight 262.35kg

Stool Weight kg

X Centre of Gravity 689.51mm 725.39mm

Y Centre of Gravity 541.38mm 702.63mm

Weight Split F 52.28304% 49.28531%

weight Split R 47.71696% 50.20011%

Anti Squat 118.08%

Ducati Panigale S 1199

level level W/Rider lifted lifted W/Rider
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Front Wheel 38.1kg 63.8kg 46.2kg 101.3kg

Rear Wheel 36.8kg 86.2kg 26.75kg 45.5kg

Wheel Base 1160mm

FW Rad 250mm

RW Rad 250mm

Rav 250mm

Stool Height 600mm

Lifted Angle 27.35Degrees 0.477348

Weight of Bike 74.9kg

Rider Weight 75.1kg

Total Weight 150kg

Stool Weight kg

X Centre of Gravity 569.93mm 666.61mm

Y Centre of Gravity 702.63mm 858.51mm

Weight Split F 50.86782% 42.53333%

weight Split R 49.13218% 57.46667%

Anti squat 103.58%

Bucci Moto F20SM

level level W/Rider lifted lifted W/Rider


image9.emf

image10.emf
Primary 22 39 1.77

Final 15 39 2.6

Rear Dia 0.64m

RPM 10750 rev/min

Radius

speed Revs Falls

(km/h)

Main Counter Ratio 29 3000

1st A 15 37 2.47 114 10750

2324.324 1464

2nd A 16 30 1.88 150 10750

3822.222 1280

3rd A 18 27 1.50 188 10750

5733.333 1200

4th A 20 25 1.25 225 10750

7883.333 1074

5th A 22 24 1.09 258 10750

10282.61

6th A 24 23 0.96 294 10750

8250

Swing Arm Lenth

535

Chain size  Front Sprocket Rear Sprocket Chain Distance Between front sproket 

and pivot

5/8" 15 40 104 72
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CD Drag Coeffient

Mass 262.35kg A Frontal Area

CDA 0.305m^2

rho 1.686Kg/m^3

Gravity 9.81m/s^2 Rav 310 P=F*V

211Km/h 58.61111mps

10% 5.71Degrees 0.099658Rad

ADF 883.2575

Fw 51.47307

Fp 256.0616

Force 1190.792N

Power 69793.65w 69.79365kw

275kph 76.38889mps

10% 5.71Degrees 0.099658Rad

ADF 1500.333

Fw 51.47307

Fp 256.0616

Force 1807.868N

Power 138101w 138.101kw


image14.png
Drag (N)

2500

2000

1500

1000

500

50

Ducati Panigale S 1199 Resitance Of Motion.

100

150 200
Velocity (Km/h)

250

300

350

200

180

160

140

120

100

80

60

40

20

Power (KW)




image15.emf
Primary 18 67 3.72

Final 17 31 1.823529

Rear Dia 0.5m

RPM 7500 rev/min

Radius

speed Revs Falls

Main Counter 29 3500

1st A 11 36 3.27 31.82054 8000

1182.796 1464

2nd A 16 31 1.94 53.74965 8000

2861.15 1280

3rd A 17 23 1.35 76.973 8000

5279.503 1200

4th A 20 21 1.05 99.18089 8000

Swing Arm Lenth

478

Chain size  Front Sprocket Rear Sprocket Chain Distance Between front sproket 

and pivot

1/2" 17 31 108 55
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CD Drag Coeffient

Mass 150kg A Frontal Area

CDA 0.305m^2

rho 1.686Kg/m^3

Gravity 9.81m/s^2 Rav 250 P=F*V

72Km/h 20mps

10% 5.71Degrees 0.099658Rad

ADF 102.846

Fw 29.43

Fp 146.4046

Force 278.6806N

Power 5573.611w 5.573611kw

88kph 24.44444mps

10% 5.71Degrees 0.099658Rad

ADF 153.6341

Fw 29.43

Fp 146.4046

Force 329.4687N

Power 8053.68w 8.05368kw
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Front Wheel 138.57kg 129.07kg

Rear Wheel 125.43kg 174.63kg

Wheel Base 1480mm

FW Rad 215.9mm

RW Rad 215.9mm

Rav 250mm

Stool Height 600mm

Lifted Angle 19.23Degrees 0.335627

Weight of Bike 264kg

Rider Weight 75.1kg

Total Weight 339.1kg

Stool Weight kg

X Centre of Gravity 703.1682mm

Y Centre of Gravity 2265.825mm

Weight Split F 52.49% 38.06252%

weight Split R 47.51% 51.49808%

Suzuki GSX 1300 Hayabusa 2023

level level W/Rider
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Front Wheel 107.61kg 165.94kg

Rear Wheel 103.39kg 120.16kg

Wheel Base 1590mm

FW Rad 266.5mm

RW Rad 228.6mm

Rav 250mm

Stool Height 600mm

Lifted Angle 20.67Degrees 0.36075956

Weight of Bike 211kg

Rider Weight 75.1kg

Total Weight 286.1kg

Stool Weight kg

X Centre of Gravity 779.1mm

Y Centre of Gravity 2315.098mm

Weight Split F 51% %

weight Split R 49% 41.9993%

Yamaha Tenere 700 (2019)

level level W/Rider
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