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No Name (Tentative) Senior Design Project

Objective

INtroduction

Design

This project seeks to integrate the concept of semi-
autonomy into the niche sport of Combat Robotics,
aiming to elevate creativity and technical
challenges within the field. With a background in
building combat robots and proficiency in
engineering tools like CAD software and 3D printing,
the focus is on developing a 3-lb semi-autonomous
flipper robot capable of firing its weapon based on
sensor input. For a short history, combat robotics
originated from events like 'Critter Crunch' and are
evolving through shows like 'Robot Wars' and
'BattleBots', underscores the continuous growth
and innovation within the sport. Despite this, semi-
autonomous robots remain scarce, with notable
exceptions like 'Chomp' from 'BattleBots' (2019
Season) and meltybrains. Through the analysis of
different weapon types, the flipper was selected due
to its suitability for semi-autonomy. Distance
sensors and pressure sensors will be integrated
into the weapon and would trigger autonomous
responses upon detecting the opponent's proximity.
Constraints such as the 3-lb weight limit, material
selection, and drive system choice are considered.
With the final selections for materials involving
UHMW, aluminum, and steel. Where the UHMW will be
the material used for the body, aluminum used for the
armor plating along the outside of the robot, and
the steel used for the flipper arms. As an end goal
for the project, I aim to compete with the 3-lb flipper
in April at Norwalk Havok Robot League (NHRL) who
is a leading competition that encourages
innovation and creativity in the sport.

This Senior Design project seeks
to innovate and integrate the use
of semi-autonomy into the sport
of Combat Robotics to further
grow and cultivate a new class in
the sport.

Materials

Components

Base: Uhmw Plastic
Front Plates: A36 steel
Side and back Plates: ALuminum
Top Plate: Polycarbonate
Flipper Arms: A36 Steel

Due to restrictions in weight heavy consideration was taken
when picking materials. Uhmw was chosen as the base material
due to its impact resistance and durability. A36 steel was
chosen for the flipper and front plates due to it being a more
durable metal since these areas will see most of the hits in the
competition. whereas aluminum was chosen for the back and
side plates due to its lightweight and slight durability. Finally,
Polycarbonate was chosen as the top plate simply for its
lightweight and the ability to see within the robot during it
functioning. 

Motors: 1500 Kv premium planetary Gearmotor (x2)
Escs: Bl-heli 20a Brushless speed controller (x2)
Wheels: 50 mm aluminum wheel (x2)
Air CYlinder: air extends round air cylinder (x1)
Air Tank: 120 cc air tank (x1)
Air valve: 3-way Air operated switch (x1)
Servo: sg90 micro servo (x1)
Distance Sensor: B5W-LA01 STD 22.8~70 mm Distance sensor (x1)
Pressure Sensor: SEN0294 round pressure sensor (x1)
Arduino: Arduino nano v3 (x1)
LIpo Battery: 650 mAh 3 cell Lithium Polymer Battery (x1)


