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Abstract

This project was an analysis and improvement of the structure and-Impact
attenuator of Mech UBU S3 by studying and designing with the analysis of stress and
collapse of the structure and bumper. The main components of the test consist of
Font Bulkhead and Main Roll Hoop, in order to be able to handle external forces more
efficiently. There are 2 cases of testing, which include Case 1 testing the Front Bulkhead
and Case 2 testing the Main Roll Hoop. This study has designed the Mech-UBU S.3
structure to be the Mech-UBU S.4 structure. The design conditions are based on the
Formula SAE Rules 2019-2020 competition. The structure is made of round steel tubes
with a diameter. 26.80 mm. With a thickness of 2.90 mm, a diameter of 25.55 mm with
a thickness of 1.80 mm and a diameter of 25.30 mm with a thickness of 1.60 mm,
Structural simulation and analysis of structural damage by using computer programs.
Next, the study on the collapse of structural deflection is by defining the rule is not
more than 25 mm. In addition, studying the stresses that occur in each part of the
structure mentioned above. The test found that all parts can support the force with
the collapse of the specimens down to 25 mm. The Mech-UBU S.4 structure is a
structure modified from the Mech-UBU S.3 structure. From the test found that Mech-
UBU S.4 structure has collapsed and has stress under the competition rules, and can
be to build a real structure.

As for the bumper was designed on pyramid-shaped Impact attenuator,
inclined angle 20, foam filled with polyurethane have the density of 6Okg/m3,

80kg / m3 and 100kg / m3. The material used aluminum sheet 6063-T5, thickness 2

mm. It was found that the bumper has the best quality and under the criteria of the



Abstract (Continued)

TSAE. From the three-density polyurethane foam, can be to use the Impact attenuator
with polyurethane foam with density 6Okg/m3. Because the light weight and the

maximum load can be 83.01 kN, the average load is 43.72 kN and the energy absorption

is 9,400.83 J. Therefore, the pyramid-shaped bumper is chosen. By designing the
inclined angle 20 and the density polyurethane foam 60kg / m3. In order to be used

to create a real Impact attenuator.



