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Building a Safe Robotics Program

LEARNING, RISK, CONTAINMENT & CLASSROOM SAFETY
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@ Competitive robotics safety isn't about luck - it's
) about matching the right robot, the right
ITGRESA containment, and the right supervision to your
students' level and capabilities. This guide helps
UTHIUM SATTERIES PRESENT educators understand which safeguards fit which
srT s s sy Ty robots, from line followers and sumobots through
full combat programs.
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About this guide. A practical guide for teachers
and program leaders covering age-appropriate
robots, containment, classroom setup,
supervision, and responsible LiPo battery

handling.
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You Already Manage Risk Safely

Kindergarten gets crayons. Soon after comes markers, pencils, pens - and eventually, scissors, box cutters, and the
business end of a hot glue gun at 380°F. No one hands a kindergarten student a hot glue gun or a Bunsen burner.
The tool grows with the student, and so does the trust. That isn't a formal safety policy - it's simply how
experienced teachers think.

Driver's ed works the same way. A sixteen-year-old gets behind the wheel of a two-ton machine capable of real
harm - and schools run this program every year, in every state. It's normal. Not because cars are risk-free, but
because the risk is managed: structure, supervision, rules, and a system built to match capability with
responsibility.

Every meaningful subject eventually introduces students to tools that can be misused. Chemistry teaches respect
for reactive materials. Woodshop teaches respect for spinning blades. Driver's education teaches respect for
momentum. Combat robotics teaches respect for energy, machinery, and engineering. The educational goal isn't to
remove all risk-it's to teach students how to recognize it, manage it, and make good decisions around it.

Combat robotics asks for that same instinct, applied to a new context. Some robots are the classroom equivalent
of markers or safety scissors - low-power, low-force, forgiving of a first-time builder's mistakes. Others are closer
to the table saw in the shop room: genuinely capable of harm, and requiring real respect, real containment, and
real supervision to match. The question was never "is this safe?" It's the question you already ask about everything
else in your classroom: What's appropriate for this student, at this stage, with the right precautions in place?

And that's really the deeper point. In a school setting, it's rarely just about the material - it's about the process of
learning it. A robotics program doesn't just teach CAD and motors; it teaches respect for things capable of doing
damage, and how to work around them safely. Like driver's ed, it grows a student's risk awareness a little at a time,
until they carry it with them well past the classroom. That's not a side effect of teaching combat robotics safely.
That's the whole point of teaching it at all.

This guide explains what actually drives risk in combat robotics, and how the right combination of robot design,
containment, supervision, and procedures makes even high-performance robots appropriate for educational
programs.

Deciding What Kind of Program You Want

Not every combat robot program carries the same risk. Risk isn't a fixed property of robotics, it's the result of a
series of decisions, and each one changes how much supervision, containment, and safety procedure your
program needs. We call that the Ladder of Risk, and schools have real flexibility in choosing where they want to sit
onit.

Competition Type

The first decision is simply what kind of robotics program you want to run. Not every competition involves robots
trying to destroy one another. Line followers never make contact. Maze-solving robots work independently.
Sumobots push opponents from a ring without damaging them. Wedges and lifters rely primarily on control rather
than destructive force. These types of programs are excellent educational platforms that generally require little
more than normal classroom supervision.
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Robot Construction

The materials used to build the robot also have a major impact on safety. Plastic robots, even fast ones, even ones
with small spinning weapons, are fundamentally different from metal robots. Plastic components are lighter, less
rigid, and often act as mechanical fuses. When overloaded, they tend to crack, bend, or break before dangerous
forces continue building. Metal structures, on the other hand, are capable of transmitting much larger forces
without failing, allowing more powerful drive systems and weapons that require correspondingly greater
containment and supervision.

Robot Size

In combat robotics, size is defined by weight class. As weight increases, so does the potential energy involved. A
3-pound Beetleweight weighs roughly nine times as much as a 150-gram Fairyweight. While the exact striking
energy depends on weapon design and speed, larger robots have the potential to deliver dramatically more
powerful impacts. Larger weight classes therefore require progressively stronger arenas, greater safety distances,
and more robust operating procedures.

Weapon System

Nothing changes the safety equation more than the choice of weapon. A pusher, wedge, or lifter presents a very
different level of risk than a high-speed spinning weapon.

A pusher or lifter is the robotics equivalent of a hand tool. A high-speed spinning weapon is much closer to a
power saw. Both have educational value, but they require very different safeguards.

Sportsman Robots: Sportsman-class robots require an active weapon, but limit the destructive power of the
weapon to make them easier to build and easier to contain within arenas, and to increase the chances that the
robots won't be completely destroyed in their matches. Robot Combat Wiki: Sportsman Classes

That distinction drives nearly every other safety decision. Spinning weapons require enclosed arenas, secure test
boxes, stricter operating procedures, and greater attention to spectator protection. Simpler robots often don't.
There isn't a single "combat robotics" safety profile. There's a spectrum, and schools can choose the point on that
spectrum that best fits their students and resources.

The goal isn't to eliminate risk, it's to match the robot to your program. A classroom introducing engineering
concepts may be perfectly served by line followers, sumobots, or small plastic combat robots. A well-funded
engineering program with proper arenas and trained supervision may choose to explore larger metal robots with
spinning weapons. Both approaches are valid. The key is recognizing that as capability increases, the processes,
procedures, training, and infrastructure should increase with it.

Containment: The Great Equalizer

Here's the good news: no matter where your program lands on the Ladder of Risk, one tool does more to manage
that risk than anything else. Containment. An arena, a test box, even a simple covered enclosure changes the
entire safety equation, fast.

Take a plastic robot with a small spinning weapon. Loose, on a table, it can throw a shard hard enough to hurt
someone's eye. Put that same robot in a lightweight covered arena, and the risk drops to nearly nothing. The robot
didn't change. The environment did.
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That's containment doing its job: it doesn't lower the energy a robot can produce, it makes sure that energy stays
where it belongs. Something has to stand between the robot and the people around it, and the stronger the robot,
the stronger that barrier needs to be.

Matching Containment to Capability

Not every robot needs the same level of containment, and that's exactly why the Ladder of Risk matters here. A
line follower or a pusher bot generally doesn't need an arena at all; it isn't hitting anything. A plastic wedge or lifter
benefits from basic containment but doesn't demand much of it. A fast spinner or a metal-bodied robot needs the
real thing: polycarbonate walls, netting, a purpose-built arena designed to absorb impacts. It's why DragonCon can
run robots as large as 30 pounds with no arena at all. They're pushers and wedges, low-force by design, so there's
very little for containment to even manage. Size was never the risk. Force was, and pushers just don't generate
much of it.

Containment scales with capability, not size. A big, slow pusher can run safely in the open. A small, fast spinner
can't. Match the barrier to what the robot actually does, not how much it weighs.

Containment Isn't a Guarantee, But It's Close

Even with full containment, risk doesn't disappear entirely, and it's worth being honest about that. A well-built
arena dramatically reduces risk across the board, but a high-energy metal robot with a full-speed spinner still
deserves more caution and more experienced supervision than a plastic wedge ever will, arena or not.
Containment closes most of the gap between a high-risk robot and a low-risk one, but it doesn't erase it
completely, and there are plenty of moments, loading, transporting, testing, when a robot sits outside its box or
arena entirely. That's where safety procedures and policies come in.

Build your program around the right containment for the robots you're running, and you can safely field almost
anything on the Ladder of Risk, from a line follower with no barrier at all to a full-power spinner behind a proper
arena wall.

Setting Up Your Classroom or Program Space

Once you've picked your spot on the Ladder of Risk and matched your containment to it, the rest comes down to
good habits, the same ones any shop class or science lab already runs on. Safety glasses come out whenever tools
are running or a robot is being tested, for builders and bystanders alike. Soldering stations need real ventilation,
fume extractors or external ventilation of some kind. Metal and flux fumes generally should be avoided. And after
handling batteries, adhesives, or anything that's been soldered, a quick hand wash matters more than most people
expect, especially with younger students who aren't used to thinking about it on their own.

None of this requires special equipment or a dedicated lab. It's the same low-key vigilance you already bring to any
classroom where students use real tools, just pointed at a new set of tools.

Handling LiPo Batteries in a School Setting

Here's something worth pointing out: your school already has LiPo batteries all over the building, they're in most
of the laptops. The chemistry is identical. What's different is the opportunity for damage. A laptop battery sits
quietly in a case on a desk. A robot battery gets handled constantly, charged often, and lives in an environment
where a hard hit is the whole point of the activity, so a punctured or crushed cell is a real possibility in a way it just
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isn't for a laptop.

That's why LiPo batteries deserve more active attention than the laptops charging in the same building, not less.
Charge them in a fire-resistant LiPo bag or a metal ammo can, never on a wooden desk or a pile of papers, and
never unattended. Store them the same way when they're not in use, away from heat and anything flammable.
Inspect a battery before every charge; a puffed, swollen, or damaged cell doesn't get charged, it gets retired. If one
ever starts smoking or catches fire, don't touch it, get everyone clear and let it burn out somewhere safe and
contained.

For younger students, keep charging and storage under adult control entirely, students handle batteries during
use, but an adult manages the charging station. As students get older and more experienced, they can take on
more of that responsibility themselves, the same gradual handoff of trust that runs through the rest of a well-built
program.
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Resources to Get Started

Ready to go deeper? Start with basic safety, then move to test boxes and arena design. The links below remain
clickable in the PDF.

ItGresa Combat Robotics Safety Guide

e FingerTech Combat Robot Safety Guide

e FingerTech Test Box Build Instructions (PDF

Great Video Resources on Safety Topics

BASIC SAFETY BUILD A TEST BOX BUILD AN ARENA

How to Build a Combat Robd

Team Just 'Cuz Robetics

How to Build a Test Box: Co

Team Ju

Combat Robot Safety: How

Team Just 'Cuz Robotics

Combat Robot Safety: How to Safely Build How to Build a Test Box How to Build a Combat Robot Arena

and Operate

. MASSIVE LIPO FIRE! § (The @™\ Combat Robot Testing Guide

Y Team Get Wrecked combat robots

@m\ Failsafe and Arming Switch F

&/ Team Just 'Cuz Robotics

Combat Robot Testing Guide

Massive LiPo Fire Demonstration

Eailsafe and Arming Switch Programmin

Guide
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