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~ Study on wooden playground equipment for children ~
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[Kasuicho of Resurrection | ~Repairing die casting machines~
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~ Building a LED Countdown Sign ~
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Concrete canoe
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1. Introduction
We started making canoe from the second grade for the concrete canoe competition held in
Osaka Castle in August, and aimed to win the competition.

2. Decide on issues and hypotheses

The image of the canoe that we thought was a canoe that was hard to shake and straight. In
order to make straightness faster, the canoe was tapered. As the speed increases, the front of the
canoe cuts the water and increases the floating force. In addition, I thought about attaching a keel
to the bottom, and thought that it would be harder to shake by widening the width.

3. Research method

(1)making models
[ wrote a canoe image and decided the shape. Styrofoam was cut with a cutter or file to create
1/10 and 1/5 models.

(2)Calculation of lifting force and thickness
The 1/5 model was floated on the water and the best draft was decided. We decided the
thickness of the canoe using the calculation of floating force studied in civil engineering
mechanics. The calculated thickness was about 3 mm, so the bottom was 2 mm and the
horizontal thickness was 1.5 mm.

The weight of the water that the canoe pushed away = the weight of the mortar

1(;h;e weight of the mortar =Mortar densityXgravity accelerationxsurface areaxthickness
X

1.25.59x9.8x5Xx5%x5=1376%x9.8%3.24 x X+ 150 % 9.8

(3)Formwork making
A styrofoam of the same size as the real thing was shaved with a saw, cutter, file, etc. to adjust
the shape and form a formwork.

(4)Mortar placement
I made the aggregate lighter using perlite. As a result of curing eight types of concrete for one
week and conducting a strength test, Shimada's blend was the strongest and lightest, so it was

adopted.
cement Perlite | Silica fume | Hollow ceramics | water Strength test
1500g 43g 200 g 370g 805.4¢g 28.1 N/mm?

(5) To make it easier to remove the mortar from the formwork, grease was applied to the
formwork, and it was applied carefully over time to smooth the surface. A keel was attached to
the bottom to increase the power to move straight. The concrete thickness was measured with
a toothpick so that it was as designed

(6) The formwork has been coated with grease to make it easier to remove. However, it took less
time than expected and took longer. Since the tip of the ship is thinner, I carefully removed
the formwork. There was a part thinner than the planned thickness of the concrete next to the
ship. Later | used adhesive or repainted concrete from above.

4. Result

I made a canoe with straight running stability, so it was hard to shake in the straight line at the
tournament. There are also a design department and a production department, and the result was
11th in the design department, 8th in the production department, and 5th overall.

5. Summary
The total weight of the canoe was 60 kg in the calculation, but by applying the broken part and
thin part twice, it became 120 kg and the speed at the start of the race did not come out, making a

difference to other canoes It was Therefore, I think that if we put the weight within 100kg and cast
it according to the thickness of the design, we could not make a difference at the start.
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~Challenge to robot competitions~
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