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ABSTRACT

This project aim to design and build the vehicle steering system of Formula
student car. The steering system is calculated based on the Ackermann theory. The
steering system is importance system for controlling driving vehicle direct. The
analysis, design and building of the steering system must be suitable for the vehicle,
so the car will be agilite turn all driving conditions. The conditions of the design,
when the steering wheel turned 180 degrees, the car must turn in 4 meters of turn
radius. Therefor the car is quickly control and the steering wheel is not heavy to turn.
The free angle of the steering wheel must not exceed 7 degrees to prevent the
staggering of the front wheel, which cause an accident while driving. From the study
and design by Ackermann theory then build and test in the circuit. The result found
that. The steering wheel can turn 4 meters of turn radius. When steering wheel
turned 180 degrees follow from design. Moreover the steering wheel is easy to
control. while the car not driving or driving at low speed. Thus steering wheel this is

good direction control of the turning.
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a = The delay of cars due to brak [m/s’]

a; = The constants

b = The distance between the front wheel [m]
c = Spaced gear [mm]

d = diamete [mm]

da = Top Diameter [mm]

db = Base Diameter [mm]

F = Resistance to the movement of the wheels while braking [N]
F, = Axial force X [N]

F, = Axial force Y [N]

F, = Axial force Z [N]

h = CG height of the car. [m]

h = Tooth height [mm]

J = Total potential energy [J]

p—

=The term movement of the Rack against the rotation of the steering wheel, round 1.[mm]

p—

= The distance between the weight to the front wheels [m]

M = Module

N, = Estimation of internal functions
n, = Direction cosines x

n, = Direction cosines y

n, = Direction cosines z

P = pitch [mm]
R, = The reaction force at the front wheel while braking [N]
R, =The reaction force at the rear wheels while braking [N]

Re = Reaction force to the front wheels [N]

0
]
1l

Reaction force that the rear wheels [N]

1
1l

The length of the steering arm [m]
r = The radius of the tire [m]

T = Torque at the wheels [N.m]

AT = Changes in temperature [°C]

T, = Surface stress in the x direction [Pa]

T, = Surface stress in the y direction [Pa]

T, = Surface stress in the z direction [Pa]
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T,y = Shear stress in the xy [Pa]

T, = Shear stress in the xz [Pa]

T,, = Shear stress in the yz [Pa]
T 2= Maximum shear stress [Pa]

V = external energy [ J ]

v = Displacement in the y direction

U =The energy that occurs from stress in the object [ J ]

= Displacement in the x direction

= The weight of the car [N]

= Displacement in the z direction

= Number of teeth [Number]

= Coefficient of expansion

= Angle of the inner wheel [degree]

= Angle of the outer wheel [degree]

=The angle of the steering arm [degree]

= Maximum angle of slopes that make the car overturned around Bldegree]

QLN =z = ¢

= Stress in axial X [Pa]
= Ultimate Stress [Pal]

x

u

= Stress in axial Y [Pa]

= Yield Stress or Yield Point [Pa]

<

Q0 Q0a0ag=e™

N

= Stress in axial Z [Pa]

= p|
= Friction coefficient between rubber to the road

- A



