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Research and Development for Electrics Formula Student 2017

Asst. Prof. Dr. Wimol San-Um

Abstract

This study is a research which design and development Formula Student Electric. This
work focuses on the parts of Powertrain system, parts of suspension and safety system for
Formula Student Electric.

The first, design of parts in powertrain system of formula student car in parts of a sprocket
adapter. The sprocket adapter responds to transmit torque form a sprocket to final drive.
Aluminum series 7075 is selected for design because of high strength and light weigh. The action
force to sprocket adapter was considered form maximum friction between tire and road via drive
shaft and final drive set. That force was applied for analyze strong of sprocket adapter by finite
element method. Result of maximum equivalent (von-mises) stress is 187.5 MPa and maximum
total deformation is 0.151 mm. After that maximum equivalent (von-mises) stress was compared
with tensile yield strength result is tensile yield strength more than maximum equivalent (von-
mises) stress. So, the sprocket adapter can tolerate form the force and have minimum safety
factor is 2.68. For analysis by finite element method was found that the workpiece was capable
of transmitting power from the engine to the wheel without damaging the workpiece.

The second, design and analysis of upright part using finite element method for study of
the strength. To be used in the car formula student to participate in the Formula Student Car.
The study found that the strength using aluminum 7075 has a maximum stress of 203.32 MPa.
The safety is 2.4755 and the maximum deformation is 0.66156 mm. The maximum stress of finite
element analysis was compared to the values in the material properties. It was found that the

maximum stress of finite element analysis was less than that of the material properties table.



The third, safety system for Formula Student Electric. This research uses 20 kW of motor,
Li-ion batteries 102.4 voltage, Maximum current 60 ampere and cooling system have the pressure
of 40 psi. Safety system is using low voltage for control height voltage, consisting of main switch,
emergency switch, height voltage switch, isolation monitoring device and break over travel switch.
The design of the control system consists of an electric throttle with 2 sensors for prevent any
occurrence of the accelerator pedal and hold or the other will still be functional, forward or

reverse control switch and cool system control switch for controlling temperatures
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2.1 noufningitas

2.1.1 YaLmas A

2.1.1.1 msuvsUszanvesuamasini (Electric motor classification)

wawmasludn (Electric motor Aewn3ainadivdsundsauluilidundsiuna wield
Tunstulnanviinsng q Fawvalsidu Ussmlngmuszuuliihfideulsitunewmesls 2 Ussunan
Ao wolnaslHInTzuaaay (Alternating current motor) Wagdalnes W nszlanse (Direct
current motor)

1) wotnes i nszuaadu dauuslaidu 3 Ussian Usenauaie ueimes il
NSzuAAaUMTIa (Single phase motor) sawnasininszuaaaunalsina (Poly phase motor)
wazg e wwauewmes (Universal motor) dadunetnesildfuundsdgliinnssuaadunils
waazanamanifldogluilagdu azmndensldam

1.1) vawesininszuaadundana amnsoutseentdidu 2 wuu Ao uewmasuuy
Wil (Induction motor) futewmesdslasifa (Synchronous motor)

1.1.1) veweiniaauuumileni umudnuauzesiimyu (Rotor) il 2 Luu fo
MU UUNTINTEIEN (Squirrel cage rotor ) kAEFIMHULUUTUMEUARIN (Wound rotor) 1138
Fendnegrmisidmyuiuuuueiuiees (Armature)

amsuLelme SNV LLUUNSINsEsen wseenldifu 5 wiln Uszneusne audaua

10Lm93 (Split phase motor) ATUNTLARIANITALBLAES (Capacitor start motor) ATUELADISU



2

18LAe3 (Capacitor run motor) ¥30L3UNENBENNT I UBLMOTNLAIUITLABTADLUUNIIT
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“Development of High-Temperature Catalytic Combustor with Starting Burner (Part2. Approach
for High Temperature Limit and Performance Test of Developed Combustor)”, Yoshida Yusaku,
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Presentation 75 A¥LLUU

Design 150 AU
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