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To study the force transition, wefbuilt a two dimens
and we use the stepping motor to push our two sideSst
we obtain the intensity of the fringe pattern. Wha /
gradient of the light intensity to quantify the stres d inté
observe the propagation direction of the fareeinthe syste

t

Introduction |
As the light passes through the birefringence” material[1] W‘th
compression, different fringe patterns can observed, due to
different diffraction Indexes. This ph&€nomenon Is called
photoelasticity[2]. By using this optical feature, we want to analyze
the force transmitting in the compressed System.
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If the light with a certain polarized direction goes throdgh a
birefringence material, the light will refract two different lights. These
two lights interfere with each other, and the fringe pattern can be
observed. As the material is under an external force, Its structtred
changed. In this case, the refraction index of the material becomies
different. The relation between ‘the stress and the light pl@&ase
retardation causing the fringe pattern follows the stress-optic |aj 3]

hc(o1—-07)
1 .

A Is the phase retardation, h Is the thickness of the particle, cjisithe
stress-optic coefficient, o Is the stress, and A is the wavelengtil. Fhis
phenomenon of the fringe pattern changing which Is caused? by
different stresses called photoelastic effect., The light intensity of;the
fringe pattern at any point Is

I(x,y) = I,sin? (nA)

I1s the light Intensity and I, Is the incident light inter sity. Fheérefore,
the local stress can be known from the light intensity. ‘

Experimental Setup
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The granular particles(circulét' triangularjand rectangulal are fpade
from Gelatin, a good photoelasticity ‘material. The gysten™is
compressed by two moving sides driven b)Xa stepping mator. As the
system Is compressed, the photoelastics.effect of thel granula
changes. Then, the change is recorded by the dse lens
IS attached by a polarizer.

Analyzation

After tapping the video, It IS Into the grayscale. The dggay
value of each pixel can be obtained, and the gray value pre S
the light intensity. The square of loc grad'*:nt light intensity (g2) [
is proportional to the local stress. Taerefare, the stress of evergs
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¥ complesging system. We oonst ain the particles Iin a square area
D"compresg thée yranules. To measurethe stress among the particles,
ant to
grate the full pre

eastme Is the average stress ‘@f the particles. We use the
re to calculate the avemgge stress. Finally, we can

Resulis

g? vs frame

In the process of compressing
a particle, the number of fringe
pattern increases and the g~
also grows. That Is, as the
force exerted on the particle
becomes larger, there will be
‘m_ore fringe patterns.
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(a) g% “ws pixel of circular
particles in. one dimensional
compression (b) initial state (c)
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Under the compression, the light
intensity changes  obviously
around the edge, and g*
Increases . The force decays
along the transition from a

particle to the next one. The
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Fig.3 (a) g* vs pixel of point and plane contact in
one dimensional compression (b) initial state (c)
compressed state
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In Fig.3(a), the plateau can be seen during the compression, and this obvious
change of the fringe pattern iIs seen on the contact point between the sharp
corner of the triangle and the side of the square. Therefore, a square and a
triangle particle can be considered as a whole.

larger around the oVing sides In the
compressed processgwMAfter detecting the
oMp P . J Fig.4 (a) g?of whole system
distance between gwo particles, we analyzed .
. - (b) Particles around the

the magnitude o on the*connecting particles.

Then, the effeg fforce chains can be found.
Conclusion

288 increases with the number of fringe strips growing.

process of force transmitting the energy dispassion

ns.
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Stress change of tlfe point conta;t IS obvious than the plane

ct. Therefore, .@ square and/a triangle particle can be

sidered as the ‘, e system.
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