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Introduction 

This report will be based on comparing the different types of suspension characteristics and setup within automotive vehicles. It will be outlining the importance of having a good balance between comfort and performance. 
An excel document will be present that shows calculated longitudinal and lateral weight transfer for a range of different scenarios. Other calculations will be made such as, aero load, vertical loads at each contact patch while static and when load is applied. These will then be compared
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Car suspension had evolved quite a lot over the years. The first initial design was just a spring mounted to an axel, now car manufacturers such as Honda have double wishbones on their Civic. 
Older/luxurious cars such as Cadillacs and Chevrolets are all known for having very soft suspension just so the car is comfortable for passengers. However, the suspension was that soft any cornering would result in massive amounts of body role which was very uncomfortable for passengers. This was also unsafe as the car would have too much load on the outer tyres casing the car to lose grip in some cases.  (MATFOUNDRY)
Car manufacturers now have stiffer and better anti roll bars to supress body roll during light and tight cornering. These components are designed to transfer load from one side of the car to the other. better dampers and some cars even have variable dampers. This allows newer vehicles to be comfortable and safe for passengers during cornering and motorway miles.
With high performance cars such as a rally car, the suspension engineers mainly look at how the contact patch of a tyre is affected during cornering. Double wishbone suspension has 3 mounting points, one at the wheel hub and two at the frame. Double wishbone suspension ensures that the wheel stays perfectly upright through the entire stroke of the suspension. This ensures the most amount of grip from the tyre, the main benefit for this is more control. This setup is usually seen with larger vehicles. 
[image: Suspension, top, control arm, bottom, drive shaft and steering arm]The MacPherson strut is the simplest and most used independent suspension design. It is made up from a radius rod and a lower control arm. This creates a triangle with the chassis. The combined spring and damper are bolted to the top of the wheel hub. A double wishbone setup allows more adjustment for roll renter and camber. The MacPherson strut is a great way to combine strength, stability and low cost. (Autohowthingswork)




Cars like the Golf GTI come with a MacPherson strut as standard. This gives the car an all-round good setup. It will be comfortable on the roads but will also handle well in the bends. This suspension configuration can be easily adjusted to aid track performance at the cost of comfort. This can be done by fitting adjustable coil overs and lowering the car and creating a stiffer setup. However, when lowering the car, the camber becomes negative affecting the contact patch of the tyre. There for it is important to fit adjustable bottom arms to the vehicle to correct the camber.
Getting a car to be cost efficient, have a comfortable ride and to have great handling characteristics is very difficult for car manufacturers.

Information from the Bosche Automotive Handbook Page 1006
Elastomer mounts 
‘Elastomer mounts are rubber elements with different functions and properties that interconnect individual components of the chassis system. The rubber mounts are used to provide insulation against vibrations and therefore enhance comfort. A stiffer rubber mount can decisively influence the driving dynamics of the vehicle. 
[bookmark: _GoBack]In contrast to production vehicles, ball joints are developed in motor racing; this improves driving dynamics to the detriment of comfort’ (BoscheHandbook)
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Vertical Loads On Each Contact Patch Vs Velocity 

Front Left 	0	5	10	15	20	25	30	1476.7149960000002	1479.1035150000002	1486.2690720000001	1498.2116670000003	1514.9313000000002	1536.4279710000001	1562.7016800000001	Front Right 	0	5	10	15	20	25	30	1418.8046039999997	1421.1931229999998	1428.3586799999996	1440.3012749999998	1457.0209079999997	1478.5175789999996	1504.7912879999997	Rear Left 	0	5	10	15	20	25	30	1665.2318040000005	1668.5302350000004	1678.4255280000004	1694.9176830000004	1718.0067000000004	1747.6925790000005	1783.9753200000005	Rear Right 	0	5	10	15	20	25	30	1599.928596	1603.2270269999999	1613.1223199999999	1629.6144749999999	1652.7034919999999	1682.389371	1718.672112	Velocity (m/s)


Vertical Load (N)




Vertical Load On each Contact Patch
 During  longitudanal transfer 

Front left 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2121.1233171428576	2065.2811534285715	1953.5968260000002	1897.7546622857144	1841.9124985714288	1786.0703348571431	1730.2281711428573	1674.3860074285715	1618.5438437142859	1562.7016800000001	Front Right 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2063.2129251428569	2007.3707614285713	1895.6864339999997	1839.8442702857139	1784.0021065714282	1728.1599428571426	1672.3177791428568	1616.475615428571	1560.6334517142855	1504.7912879999997	Rear Left 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2413.684825714286	2350.7138751428579	2224.7719740000007	2161.8010234285721	2098.8300728571435	2035.8591222857149	1972.8881717142863	1909.9172211428577	1846.9462705714291	1783.9753200000005	Rear Right 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2348.3816177142858	2285.4106671428572	2159.468766	2096.4978154285714	2033.5268648571428	1970.5559142857144	1907.5849637142858	1844.6140131428572	1781.6430625714286	1718.672112	Front Left 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2527.8748799999998	2431.3575599999999	2238.3229200000001	2141.8056000000001	2045.2882800000002	1948.7709600000001	1852.2536400000001	1755.73632	1659.2190000000001	1562.7016800000001	Front Right 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2469.9644879999996	2373.4471679999997	2180.4125279999998	2083.8952079999995	1987.3778879999995	1890.8605679999996	1794.3432479999997	1697.8259279999997	1601.3086079999996	1504.7912879999997	Rear Left 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2851.8891000000003	2743.0504200000005	2525.3730600000008	2416.5343800000005	2307.6957000000007	2198.8570200000004	2090.0183400000005	1981.1796600000005	1872.3409800000006	1783.9753200000005	Rear Right 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2786.5858920000001	2677.7472120000002	2460.0698520000001	2351.2311720000002	2242.3924919999999	2133.5538120000001	2024.715132	1915.876452	1807.0377720000001	1718.672112	Lateral G


Vertical Loads (N)




Vertical Load On each Contact Patch
 During  Lateral transfer 

Front Left 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2527.8748799999998	2431.3575599999999	2238.3229200000001	2141.8056000000001	2045.2882800000002	1948.7709600000001	1852.2536400000001	1755.73632	1659.2190000000001	1562.7016800000001	Front Right 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2469.9644879999996	2373.4471679999997	2180.4125279999998	2083.8952079999995	1987.3778879999995	1890.8605679999996	1794.3432479999997	1697.8259279999997	1601.3086079999996	1504.7912879999997	Rear Left 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2851.8891000000003	2743.0504200000005	2525.3730600000008	2416.5343800000005	2307.6957000000007	2198.8570200000004	2090.0183400000005	1981.1796600000005	1872.3409800000006	1783.9753200000005	Rear Right 	1.5	1.35	1.05	0.9	0.75	0.6	0.45	0.3	0.15	0	2786.5858920000001	2677.7472120000002	2460.0698520000001	2351.2311720000002	2242.3924919999999	2133.5538120000001	2024.715132	1915.876452	1807.0377720000001	1718.672112	Lateral G


Vertical Loads (N)
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