Popsicle Chain Reaction (27-28)

POPSICLE CHAIN REACTION

Shima Bahrami °, Mozhdeh Bagheri Moghadam °

a) Farzanegan 2 High School, Tehran/ Iran, Shimabahrami8 1 @gmail.com

b)Arman Institute, Mashhad, Iran, fmj.bagheri2002@gmail.com

ABSTRACT

ARTICLE INFO

a) Winner of Poster Medal in Physics, ICYS 2019, Malaysia
b) Winner of the second placein AYPT 2019,

Leoben, Austria, Montana University

Accepted in country selection by Ariaian Young popsicle.

Innovative Minds Institute , AYIMI

http://www.ayimi.org ,info@ayimi.org

hen a number of Popsicle sticks are interlocked in each other, a mesh is
produced, known as "The Cobra Wave". As one of the sticks from the end

of the lattice is taken out, an explosion is happened and the wooden sticks

will be thrown consecutively, one after another. In this research this phenomenon was

investigated and the affect the chain reactions was shown by using different sizes of

(This is just a short explanation )

1 Introduction

Wooden Popsicle sticks can be joined together by
slightly bending and make a “cobra wave” chain. It was
seen that by increasing the length, in popsicle chain,
moving speed decreases. Also the thicker popsicle lead
higher speed. The elasticity (The Young's modulus) and the
mass of the popsicle has effects on the height of the cobra
and the shape of the wave. The width will not change the
speed of the explosion. So we realized that it happens
because of the tension between the objects in this system
and some parameters which can affect on the structure of
curves like the distance between sticks, angle between
sticks, numbers of sticks and other parameters.

2 Experimental Procedure

In the Cobra Wave, the sticks interlink in each other and a
lattice will be formed. First, we create the chain and then
shoot it . Our variables are the number of woods, the angle
between the woods and, of course, which side of the wood
we take from. The phenomenon was investigated by
utilizing popsicle in 4 different dimensions (width,
thickness and length) in order to construct the cobra wave
pattern (Fig 1).

Fig.1: A side view of the observed phenomenon

In our experiment the floor is flat, with low friction . Then
we arrange a pattern by connecting sticks together with
constant material, size, distance (from each other), length
and angle (between them) (Fig. 2). Due to the bending of
the woods, potential energy is stored in the chain, and then
this energy becomes a kinetic energy and the wave forms
inside the chain.

Popsicle will release its Potential Energy (PE) ,if we
make free the last stick of the chain and it will be thrown
and make a shape like a wave which is tracked by tracker

(Fig. 3).

Fig. 3: Releasing the sticks in popsicle (analyzing by tracker)

In our first experiment, we fixed the numbers of sticks and
tested different distances (from each stick to the other one)
and measured the leaping height. Then we increased the
numbers of sticks and fix the distance between sticks, the
height of leaping gets higher.

The phenomenon was observed using a 120 frame/ sec
camera. The behavior was investigated from two aspects:

» 1)Everysingle Popsicle and

e 2)Alinear continuous medium (Cobra Wave).

It was seen that the height of the wave changes in the
explosion for each of the 4 waves. Its height was measured
by pointing the center of one chosen Popsicle in '"Tracker"
software (it can be measured directly by measuring the
height of the highest thrown Popsicle).

3 Results and Discussion

The most relevant parameters for the velocity and the
height of the explosion were the length, width, thickness,
mass, young's modulus, special period of the mesh and 0
(the angel of the lattice, a scaling factor which depends on
the geometry of the mesh). It was realized that the width of
the sticks doesn't effect on the velocity. The highest
changes (especially on the velocity) were obtained by
changing the 0 angel. As was seen in the experiments, a
deformation was observed all over the chain, which was
because of the elastic energy. In all the waves, Potential

27

Young Scientist Research, Vol. 3, No. 1 (2019)


mailto:Shimabahrami81@gmail.com
mailto:farbodhz7@gmail.com
mailto:mj.bagheri2002@gmail.com
http://www.ayimi.org
mailto:info@ayimi.org

Popsicle Chain Reaction (27-28)

Energy (PE) was stored in the mesh and by releasing one of
the two Popsicle, which are placed in the edges, the stored
energy was converted to Kinetic Energy (KE) and
explosion was happened. From the balance between the
Kinetic Energy (KE) and the Potential Energy (PE),
velocity of the wave was derived as: b (0) (e2/L2) V

(E/p)(Fig. 4).
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Fig. 4: Wave's speed (m/s)

As the results , when the angle is smaller, the contact
surface of the wood is more and more combined, so the
energy will be increased . Conversely, when angle becomes
larger, the contact surface of the wood is reduced and the
lower energy causes the lower height .

References
[1] Boucher,JP, Clanet,C, Quéré,D and Chevy,F,

(2017),"Popsicle-Stick Cobra Wave". Physical review
letters PRL 119,084301.

[2] Papastathopoulos, A, Sardelis, Kand S, (2017), Emergent
Science 1, 3.
[3] Sautel,J, Bourges,A, Caussarieu, A, Plihon, N, Taberlet

N, (2017), "The physics of a popsicle stick bomb". Am. J.
Phys. 85,783-790.

[4] https://journals.aps.org/prl/abstract/
10.1103/PhysRevLett.119.084301

Young Scientist Research, Vol. 3, No. 1 (2019)

28


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.119.084301
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.119.084301

	Page 27
	Page 28

