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The aim of this report is to compare different vehicles chassis and suspension design features and see which achieve specific vehicle behavioural characteristics. This will take place on different type of vehicles like Race car, Super car and a road car. The report will be spilt into 3 different parts Research, Excel spreadsheet, Analysis.

[bookmark: _Toc35835948]1.2	Introduction to Vehicle chassis and Suspension design 

[bookmark: _GoBack]There are different types chassis made for vehicles and above are the main 6 that are known chassis are made out of carbon steel or aluminium alloys the reason why is to achieve a more light-weight and also are one of the most important part of the vehicle it supports all the parts of the vehicle to the body.
1.Ladder frame chassis are very known to be used on off road vehicles because they are able carry heavy load due the material being steel but having this the vehicle would be strong and durable but the comfort of the vehicle wont be the best due the stiffness of the of forces and vibration this chassis would be mostly found in range rovers.
2.Backbone frame chassis is often found on some sports car but not very good for protection against side collisions due to the structure of the design. And cost a lot to manufacture.
3.Skeleton frame chassis mostly found modern vehicles and simple to manufacture.
4.Space frame chassis mostly designed for race vehicles due to it being strong and be able to flex when forces when applied was also good at handling under acceleration and deceleration disadvantage was when cornering it would twist the chassis slightly.
5.Momocoque frame chassis are mostly used on modern vehicles there reason why is because its fast to manufacture with means quicker production which equals quick profits for the manufacturers because its mostly produced by robots. But has a very good crash rating which makes people want that’s kind of chassis.
6.Ultra-light steel auto body was made be a heavier chassis and made the mass to move away from steel American which meant to remanufacture new kind of steel for this chassis  to make it better and this chassis was introduced  in the 90’s.







 The process of chassis design consists of:
- load case,
- chassis type,
- structural analysis.
One of the fundamental and most important stage during designing process is proper develop of chassis and frame of the vehicle, especially for special heavy vehicles. Design of the vehicle chassis must be started from analysis of load cases. There are five basic load cases to consider. 
Engineers when designing a suspension look at the different factors that will help the design be unique and to be successful design by trying different process and assessing how to have comfort ride height and performance wise. Very important issue of vehicle design is selection of material according to require experimental and analytical data and maintenance properties (i.e. corrosion resistance). Nowadays a wide range of alloys in available with different properties, heat treatments and manufacturing opportunities.
1)Installation stiffness
2)Car packaging (aerodynamics, chassis structure and regulation requirements)
3)Cg height
4)Unsprung weight
5)cooling (brakes and bearings). 
6)Cost
7)Ergonomics
8)Design resources
9)Motion ratio
10)Geometry
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There are many factors that can affect a vehicle handling - 1. (Suspension) it ensures that the tires stay in contact with the road at all times and also Suspension Travel is something you don’t want to run out of it’s the distance between the top and the bottom of the suspension advised to keep it at the recommended height otherwise it could cause serious handling problems.2(Tires).Having different brand  of tires can affect the handling and stability ideally it’s better to have high performance tires to get better grip and make the vehicle handle better.3(Shock Absorbers) Also play a big part of handling because it absorbs energy in motion. If shock absorbers wasn’t doing their job it will cause their vehicle to have a higher unsprung weight.4 (Aerodynamics) the quicker the vehicle travels the more downward force it creates it helps the handling especially when the vehicle turning around corners for all 3 types of vehicle you can make them more aerodynamic by reducing unneeded weight in the boot also add a spoiler or removed roof racks if fitted.5 (External Forces) Another way it affects the vehicle handling by weather condition especially when it rains it makes the road surface slippery which means less grip and what also makes a huge difference is having different tires in different weather seasons like having winter tiers in the summer will have effect on the vehicle braking by 10 per cent in dry conditions In wet conditions it will double that figure up to 26 per cent. This shows how it will have a huge impact to the vehicle handling.
Their set-up choices can affect all types of vehicles with a race car setup are variable for a variety of reasons ranging from the weather to driver preference and most performance vehicle have low centre of gravity also different suspension set up can play a big part like having leaf spring or coil overs with leaf springs it’s a simple system because the vehicle's axle suspends the spring. This makes it sturdier, with higher load bearing limits. It also comes in useful when jacking a car or truck up because the leaf springs respond better to being lifted. They are also less expensive. With coil overs Drivers love that these custom suspensions are adjustable. That's great for anyone who wants a "low ride" for their car. On the other hand, for off-road coil overs, a high setting will often be preferable. Being able to set your suspension any way you want to is a huge plus for these kinds of systems. And a lot of people love the way coil overs make the vehicle look more like race car.
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Figure (3)                                                                                                  Figure (4)                                                                                                  

Figure (5) and (6)
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· What do the initial graphs show about how load transfers around a vehicle undergoing acceleration? 

· The initial graphs show the higher the acceleration the more weight transfer to the rear of the vehicle so basically under acceleration it transfer to the rear and this can be seen on the graph the front becomes whilst the rear gets heavier so it shows how the rear is holding most of the weight. You can improve this by decreasing the weight transfer and this can be achieved by stiffing the rear suspension that can reduce the weight.

· What type of effect is the aerodynamic load having on the vehicle? 

            The effect of aerodynamic on the vehicle is when the vehicle accelerates the force is applied which causes downforce to improve the vehicle traction and handling and prevents undesired lift forces at high speed.
           

· [bookmark: _Hlk35821425]Explain why 1.5G can’t be achieved in both the longitudinal and lateral directions at the same time?
 The reason why 1.5G can’t be achieved in both the longitudinal and lateral directions at the same time is because the vehicle would lose grip and handling due to the tyres being at maximum limit and being outside of the traction circle.

· How do chassis and suspension changes affect vehicle characteristics? 

The different suspension setup and different chassis designs can affect the vehicle characteristics by some chassis being flex or heavy also the suspension changing its height due to going over unlevel surfaces, bumps and this would cause a big affect on the vehicle characteristics.



Finally, what has this coursework taught you about balance handling.
This course work has taught me a lot and help me have a better understanding and by doing a lot of research and reading books and articles online about vehicle handling and balancing and how different load and weight transfer can affect a vehicle handling and what can affect a vehicle behavioural characteristics. Finally using the graphs on excel to be able to investigate a more in depth about lateral and longitude forces.

[bookmark: _Toc35835952]Conclusion

Its clear that there are many factors that can affect a vehicle handling and comfort and Also, the different suspension setups for different type of vehicle like super car and road car, race car some setups a low or mid even high and that’s all due to how it affects the vehicle under acceleration. And, it made me do a lot of research into suspension design and see how engineers make their designs and there’s many factors that they have to consider to ensure to finish with a very top design that could make them a lot of money and profit from and  using excel made it a lot easier to able to create and look more closer and inspect different loads and change wheels base to see how it affects it and calculating the weight transfer.
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Front Left and Right Load Against longitudinal Acceleration

Front Left	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1739.3101866666666	1743.0823733333334	1746.85456	1750.6267466666666	1754.3989333333334	1758.17112	1761.9433066666666	1765.7154933333334	1769.48768	1773.2598666666668	1777.0320533333334	1780.8042399999999	1784.5764266666667	1788.3486133333333	1792.1207999999999	Front Right	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1666.6123382222222	1662.9880804444444	1659.3638226666667	1655.7395648888889	1652.1153071111112	1648.4910493333332	1644.8667915555554	1641.2425337777777	1637.6182759999999	1633.9940182222222	1630.3697604444444	1626.7455026666667	1623.1212448888889	1619.4969871111111	1615.8727293333334	Longitudinal (G)


Weight (N)




Rear Left and Right Load Against Lateral Acceleration 

Rear Left 	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1737.7204794285715	1739.9029588571429	1742.0854382857142	1744.2679177142857	1746.4503971428571	1748.6328765714286	1750.8153560000001	1752.9978354285715	1755.1803148571428	1757.3627942857142	1759.5452737142857	1761.7277531428572	1763.9102325714287	1766.0927120000001	1768.2751914285714	Rear Right	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1668.1397039999999	1666.0428119999999	1663.9459199999999	1661.8490279999999	1659.7521360000001	1657.655244	1655.558352	1653.46146	1651.364568	1649.2676759999999	1647.1707839999999	1645.0738919999999	1642.9769999999999	1640.8801080000001	1638.783216	Lateral (G)


Weight (N)




Rear Left and Right Load Against Longitudinal Acceleration  

Rear Left	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1739.3101866666666	1743.0823733333334	1746.85456	1750.6267466666666	1754.3989333333334	1758.17112	1761.9433066666666	1765.7154933333334	1769.48768	1773.2598666666668	1777.0320533333334	1780.8042399999999	1784.5764266666667	1788.3486133333333	1792.1207999999999	Rear Right	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1666.6123382222222	1662.9880804444444	1659.3638226666667	1655.7395648888889	1652.1153071111112	1648.4910493333332	1644.8667915555554	1641.2425337777777	1637.6182759999999	1633.9940182222222	1630.3697604444444	1626.7455026666667	1623.1212448888889	1619.4969871111111	1615.8727293333334	Longitudinal (G)


Weight (N)




Velocity Weight Transfer Front Right&Left 

Front Rght	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	1419.1318239999996	1419.3661839999997	1419.7567839999997	1420.3036239999997	1421.0067039999997	1421.8660239999997	1422.8815839999997	1424.0533839999996	1425.3814239999997	1426.8657039999996	1428.5062239999997	1430.3029839999997	1432.2559839999997	1434.3652239999997	1436.6307039999997	1439.0524239999997	1441.6303839999996	1444.3645839999997	1447.2550239999996	1450.3017039999997	1453.5046239999997	1456.8637839999997	1460.3791839999997	1464.0508239999997	1467.8787039999997	1471.8628239999996	1476.0031839999997	1480.2997839999996	1484.7526239999997	1489.3617039999997	Front left	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	1477.0422160000001	1477.2765760000002	1477.6671760000002	1478.2140160000001	1478.9170960000001	1479.7764160000002	1480.7919760000002	1481.9637760000001	1483.2918160000002	1484.7760960000001	1486.4166160000002	1488.2133760000002	1490.1663760000001	1492.2756160000001	1494.5410960000002	1496.9628160000002	1499.5407760000001	1502.2749760000002	1505.1654160000001	1508.2120960000002	1511.4150160000002	1514.7741760000001	1518.2895760000001	1521.9612160000001	1525.7890960000002	1529.773216	1533.9135760000001	1538.210176	1542.6630160000002	1547.2720960000001	Velocity M/S


Weight (N)




Velocity Weight Transfer Rear Left&Right

Rear Right	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	1600.2558159999999	1600.490176	1600.880776	1601.4276159999999	1602.1306959999999	1602.990016	1604.005576	1605.1773759999999	1606.505416	1607.9896959999999	1609.630216	1611.426976	1613.3799759999999	1615.4892159999999	1617.754696	1620.176416	1622.7543759999999	1625.488576	1628.3790159999999	1631.425696	1634.628616	1637.9877759999999	1641.5031759999999	1645.174816	1649.002696	1652.9868159999999	1657.127176	1661.4237759999999	1665.876616	1670.485696	Rear Left	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	1665.5784199999998	1665.81278	1666.2033799999999	1666.7502199999999	1667.4532999999999	1668.3126199999999	1669.32818	1670.4999799999998	1671.8280199999999	1673.3122999999998	1674.95282	1676.7495799999999	1678.7025799999999	1680.8118199999999	1683.0772999999999	1685.49902	1688.0769799999998	1690.8111799999999	1693.7016199999998	1696.7483	1699.9512199999999	1703.3103799999999	1706.8257799999999	1710.4974199999999	1714.3253	1718.3094199999998	1722.4497799999999	1726.7463799999998	1731.19922	1735.8082999999999	Velocity M/S


Weight (N)




Front Left and right Load Against  Lateral Acceleration

Front Left	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1548.9584022857143	1550.8938085714287	1552.8292148571429	1554.7646211428573	1556.7000274285715	1558.6354337142859	1560.5708400000001	1562.5062462857145	1564.4416525714287	1566.3770588571431	1568.3124651428573	1570.2478714285717	1572.1832777142859	1574.1186840000003	1576.0540902857144	Front Right	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1487.2530959999997	1485.3935879999997	1483.5340799999997	1481.6745719999997	1479.8150639999997	1477.9555559999997	1476.0960479999997	1474.2365399999996	1472.3770319999996	1470.5175239999996	1468.6580159999996	1466.7985079999996	1464.9389999999996	1463.0794919999996	1461.2199839999996	Lateral (G)


Weight (N)
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