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Abstract

This thesis is an analysis and improvement of the brake and bumper system in Mech UBU
electric vehicle. The objective is to develop the braking system of Mech UBU electric vehicle to
participate in the TSAE Auto Challenge 2023 Student Formula competition. of all 4 wheels locking
at the same time and causing the skid to stop in the distance to stop By studying the operation
of the brake system of the Mech-UBU S4 in order to fix the defects in the operation of the brake
system of the Mech-UBU in order to create the Mech UBU ‘electric vehicle, which has to be
improved, which is all 4 wheels locking not at the same time In such shortcomings, the Mech
UBU electric car's braking system has been calculated and designed, which is based on automotive

engineering principles. In the event that all 4 wheels are dead locked.

As for the bumper, 3 types of bumpers have been designed, namely Type 1: Pyramid
shape with a tilt angle of 7 degrees, with a density of 60 kg/m? ; Type 2: Pyramid shape with a
tiltt angle of 20 degrees; Density 60 kg/m? and type 3, conical shape with a 20-degree inclined
head, with densities of 60 kg/m3 and 80 kg/m3. All 3 designs use aluminum sheet grade 6063. -
T5 at a thickness of 3 mm in the test for energy absorption and collapse distance The designed
bumpers are simulated using the FEA program Abaqus/Explicit. from numerical calculations It was
found that the bumpers with the best properties and passed the criteria of the Thai Automobile
Engineering Society (TSAE) are all 3 forms of bumpers, but choose to use a 20-degree inclined
cone shape filled with polyurethane foam. with a density of 80 kg/m3 due to its lighter weight It
can withstand a maximum force of 82.45 kN, an average load of 45.45 kN, and absorb energy of

9,544.67 J.



