What is STEAM?
An education model to develop creative talents by fusing
2 « Technology - Engineering - Arts and Mathematics

-t robotron

Robot is my friend
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B To avoid the loss of a rivet,
block the rivel by palm.

EW Inserl puint@ﬂf the tool lo the rivet hole and gently push it to remove a rivel,
Alternatively you can use point (@ .
]

> Slide point @ of the tool into the gap between lhe parts you wish to separale,
== Lift it softly, (Caution : Do NOT use point @}of the tool)
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Use point @rﬂ the tool, Insert point 919 lhe side  Slide oul the other rod rivet
opening of the support and fo the opposite direction to
slide out a rod rivel outward. clear the support.
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Understanding the Robot Parts

Let's learn about the parts of the ﬂ:‘:ﬁf@? Qhﬂl?ﬁﬁil )

before we build robots.
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Q Wheels / Tires /| Gears
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Wheel x4 Wheel Guide x1 Wheel Screw x1

Gear(Large) x2 Gear(Small) x4 Tires x2

0_ Rod / Support
=
30mm rod x4 O i

2 pin
headerpin x1

Bushing x19
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70mm rod x2 Support x4

50mm rod x2

/

DC Moter x1 Battery Case x1 Disassembly Rubber band
Tools x1 x2

Robotami mechanic
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Q Assembling a motor and a wheel guide on L-bracket

Q How to connect a battery case to a DC motor

Red to red
Black to black

Lo =

Connect the same color :

A Zpin headerpin
Slide the connectors at the end of the cables from the

battery case and the DC motor into the 2 pin headerpin.

A Battery case DC motork

Robotami mechonic
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Dragonfly parts list

Warming up(1)

3X8 panel X1 T—panel ¥1
X5 panel X2 | TOmm rod X1
8 panel X4 Bushing X3
& panel X3 Ball rivet X2
3 panel X4

Insert a 70mm rod to 3X9 panel and fix it
with a bushing.

=x6 o xl
axxxoexo X4 P xi

T-panel T

insert rivet

Put two bushings to the rod. Prepare a T-panel, four 9 panels and a 3X5
panel. Insert six rivets into the 3X5 panel.



Connect four 9 panels and a T-panel Connect 3 panels to the 9 panels.
to the 3X5 panel.

9

6 panel insert rivet

Prepare three 6 panels and insert 4 Connect 6 panels together.
rivets into one of the panels.

Insert a rivet into the 3X5 panel. Connect 6 panels to the 3X5 panel.

Robotami mechanic



@, insert rivet

3X5 panel

Connect the 3X5 panel to the assembly
of step 13 .

Insert the rod of the rack of step
"= into the indicated hole. Complet=d Dragonfly.
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Owl parts list

39 panel X2 3 panel X5
%5 panel X1 | L —bracket X2
2X3 panel X4 V=panal X2
& panel X2 Ball rivet X2
4 panel X2

Connect two 3X9 panels using the
2X3 panel.

Turn over the assembled panel and Connect a 3X5 panel to the assembly using the
insert four rivets into the 5(3 panel. 2X3 panel. Assemble 3 panel to the 2X3 panel.

Insert four rivets into the 3X5 panel.
Assemble two 3 panels to the 3X5 panel.

Robotami mechonic
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Connect two V-brackets to the assembly View of the assembly.
using rivets.

Connect 3 panels and 4 panels to View of the assembly.
2X3 panels as indicated.
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Connect 2X3 panels to the 6-panels. Connect two L-brackets to the 3X9 panel
as indicated.

Completed Owl.

Robotami mechanic



Rubber Band Gun

Structure of
Use of Rubber Band gun
Elastic energy

Elastic energy
from fables

e

12

Rubber Band Gun parts list

Elastic energy
and conversion Hiting target 3% Panel X1 T=Panel X2
of kinetic energy STEAM by calculation 3X5 Panel X1 W—panel X2
_ 2X7 Panel X2| 30mm rod X3
9 Panel X1 Bushing X5
& Panel X1 Rivet X24
- 4 Panel X1 | Rubber Bond X1
Let’s Think About It ba

Have you played a smart-phone game where you
fire certain angry birds to the target?

Pigs have stolen eggs from the birds, so they try to
revenge.

The goal of game is to cause as much damage as possible to the pig's castles.
The most important thing is the bird's flying angle
and the elastic strength of slingshot.

You have to use the elasticity of the rubber band to control the angle and

the strength that the bird flies with. In the old days, birds and small animals were
hunted by rocks launched from rubber bands tied to Y-shaped frames.

The elasticity of the rubber band make it possible to control strength

and angle of a rock.
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@, Let's learn the science behind rubber bands

’

The Rubber Band Gun works using elasticity.

Elasticity is the ability of something to return to its original shape after it has
been stretched. Rubber bands and springs are elastic.

—— e —

4 'ﬁrﬂ-elasﬁc energy kinetic energy

The rubber band is fixed to the panel so that it will not return to its original
position when you let go, The rubber band internally stores the energy called
‘elastic energy’ which is equal to the amount of external force applied,

When you pull the trigger, the rubber band fixed to the panel gets loose and the
elasticity of the rubber pushes forward to return to its original shape,

We will learn about elasticity by
making a rubber band gun and
will look for ways to launch a
pebble as far as possible,

We will also play a game to try
to hit targets with the gun,

Example of Elasticity

Robotami mechanic
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T-panel insert rivet

& - ®
3X5 panel = )
3x11panel ,_--

Connect T-panels onto 3X11 panel.

Insert a rod into the indicated hole on View of the assembly.
the 3X5 panel.
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2X7 panel

Fix a rod with two bushings. Connect 2X7 panels to pile up.
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View of the assembly.

Insert rivet
Two panels
= overlap @ — insert rivet

Step 7

Step 5

Connect the assembly of step. 7 and Connect the assembly of step { 2 tothe
- 8 asindicated. opposite side of the assembly of step & .

aoxxxrxo X |
30mm x.{ o xz

S 30mm rod

0 © viing

View of the assembly. Insert a 30mm rod into a 9 panel and fix it
with bushings.

Robotami mechanic



Insert a 30mm rod into the indicated hole in
Viow of the assembly. the different direction from the assembly from
step 1 and fix it with bushing.

Connect the assembly of step 13 to
VWt e . the 30mm rod of the assembly of step 15 .

Connect a V-panel to the 30mm rod of Connect a 6 panel to the assembly of step
the 9 panel and 2X7 panel. ‘47 asindicated.
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View of the assembly. Put a rubber band through the end hole of
the 9 panel.

Put the end of the rubber band through the Pull the rubber band.
loop.

Put the rubber band on the T-panel. Put another rubber band on the top of
T-panel and pull it around the 9 panel.
Completed Rubber Band Gun.

Robotami mechanic
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The rubber band connected

to the top of the 9 panel

stores the energy and fixes it,
However, the rubber band loosens
when triggered and converts the
stored elastic energy into kinetic energy.

a Let's play a game

0 Hit the target

ex) i
L-bracket

L-bracket —s
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@ What Did You Learn?

0% Fillin the blanks

The ( ) of a material or substance is theability to return to its original
shape, size, and condition after it has been stretched. The applied external force
Is stored as potential energy, called ( ).

p. iy

02 Which of these use elasticity?

{ Bow Swing Rubberball Spring Car See-saw Rubber band

0F This story is about a bow using elasticity.

A Magpie Repaying the favor

One day a scholar shot an arrow at a serpent to save a baby magpie,
When the sun was about to set, he found an empty house and

decided to spend the night there, He woke up with a strange feeling only
to find a big serpent wrapping around his body. It was the widow of

the dead serpent the scholar had killed,
She told the scholar that if a bell rang
three times before the dawn,

she would spare his life, But there was

no chance a bell would ring. However

the bell rang like a miracle,

Alfter escaping from the serpent, the
scholar went to the bell, There was a
dead magpie with head wounds,

It was the mother magpie of the

baby the scholar had saved.

The mother paid her gratitude with her life,

—A Korean Traditional Fairy Tale—

Robotami mechanic



