A | a8l - 2

38d dYLkE

Lecture note for photoelasticity

Prof. Sung Ho Yoon
Department of Mechanical Engineering
Kumoh National Institute of Technology



Human bones—PhotoStress stress
distribution analysis

Advanced Materials & Smart Structures Lab.
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Stress distribution in a
C-shaped beam
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PhotoStress stress
patterns of an aircraft
fuel door panel

under load
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Example of birefringence

Calcite Crystal

\ Birefringence

* One of the images appears as would be expected when viewing an object
through clear glass or an isotropic crystal
* The other pencil image appears displaced due to the nature of doubly

refracted light
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Quarterwave Plate —, , :
| Photoelastic Coating
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Schematic representation of reflection polariscope
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Schematic representation of trahsmission polariscope
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n = index of refraction

f = fringe value of coating
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Nf

N = fringe order A = wave length

K = strain-optic coefficient
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MICRO-MEASUREMENTS

o,—0,=—(g—-&)=—fN PHOTOELASTIC SHEET
1+v TYPE PS-1A 10"x10"
ITEM CODE 16993
"K" FACTOR 15
THICKNESS 125 £.002 IN.
LOT NO. 0493
"f" VALUE 605
PHONE 919/365-3800
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t. (2ESFH) = 3.05 mm

N = 2L|Xt== (fringe order)
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Stress Distribution

Fig. 12—Calor band sequence on a coated aluminum cantilever heam.
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TABLE 1
Approximate Relationship Between Color Bands,
Compensator Reading (R), and Stress

Advanced Materials & Smart Structures Lab.

Compensator Reading
Color and Equivalent Stress ()
when using PhotoStress Coating
Type PS-1A on Aluminium
BLACK 0
YELLOW 0.6
RED 09
RED/BLUE TRANSITION 1.0 (4,736 PSI)
BLUE-GREEN 1.2
YELLOW 15
RED 1.75
RED/GREEN TRANSITION 2.00 (9.472 PSI)
GREEN 2.2
YELLOW 25
RED 2.8
RED/GREEN TRANSITION a0 (14,208 PSI)
QEEN 3.2
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MATURAL LIGHT POLARIIING
FLTER
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Deformation : Omm Deformation - 0.75 mm

Deformation : 2.25 mm

Kumoh National Institute of Technology

Advanced Materials & Smart Structures Lab.



Sl 48 MY JIHIZS )| AAS ] - ZEIA

g -6, =—=-—N=fN 1 Material Properties
K K . , .
E (Modulus) v (Poisson's ratio)
&—& =JN = 2.5GPa = 0.3
I k (Stress-optic coefficient)
o, —0,=——fN = 7 MPa/fringe/mm
I+v
o,—0,=KN
k 7 , PHOTOELASTIC SHEET
K=—=——-=126MPa/ frmge TYPE PS-1A 10"x10"
Z‘ 5 . 5 7 ITEM CODE 16993
"K" FACTOR A5
Eg'er;(gESS b142953:!: .002 IN.
o,—0, =KN =1.26%x2.5=3.15MPa "f" VALUE 605
PHONE 919/365-3800
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