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Overview of Photoelasticity and Digital Photoelasticity

Pichet Pinit’

Abstract

Stress analysis is 2 very important process in design of machine elements which can be classified
into three fields: analytical stress analysis, numerical stress analysis, and experimental stress analysis.
Although the numerical stress analysis, especially the finite element analysis (FEA), is nowadays the dominant
method, there is another experimental method being widely used in stress analysis. This method is well known
as photoelasticity. The photoelasticity provides information in the whole-field sense which easily enables the
stress analysis; however, it has several limitations such as the analyst has to deeply know about the theory of
photoelasticity and the operation of analysis is very tedious. As a consequence, photoelasticity had been
ignored from the use as the stress analysis method for several years. With the advent of a computer and
associated technology, a new field called digital photoelasticity is invented based on the combination of the
conventional photoelasticity and such computer technology. The digital photoelasticity is superior to the
conventional photoelasticity in the sense of the analysis efficiency. Furthermore, with a new technology called
a rapid prototyping, the production of photoelastic models can be very simple even though the complex
models need to be made. With this new technology, the power of digital photoelasticity is enhanced
enormously in near future.
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1930, Polymer available
i 1956, Topper et al. invented FEA
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susuFAmuArRdIuLa Aazliaunsovinnniuls

: L e 4
Arumgildedesldgunsaiidindntdanlunismen

L
LA .

BUMITI AR (fractional fringe) uazgnsal
FuiiideFundn intesaien (compensator) (Dally,
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e ) -‘i'bv 1 - -:

daa Amauianiuluieres mriemsiiauuy
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27U AadsznesuaduiAuidudy flseneumcnu
VUTLUUTBIATINIAY ATTHLAURANANY (residual
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viazanla (Aben et al, 2000) (Jusu uananiinw
aunlelerdtindnirlivwauiuuunitauiAuvdn
(stress  trajectory) (Thamm, 2000) tel4lunns
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\AIRIdNINALAZNTUENAIMALUVAN (Petrucci and
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ﬂ::qnﬂinﬁmﬁum:ﬁﬁﬂ’aunmﬂu (Srinivasan and
Padmanabhan, 2005; Wang et al., 2004)
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Fasnatlsrine (Shakerin and Jensen, 2001) Wa%
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dnazgnurrqeglundngasrsduliudfinAne,
{fesaniniwindarafiniddaasiianuiuatas
Taumseriunstszynsmiadunisesnuuy Fathusnn
aurntiinindanadndfddaarunananaruida
yrounsfuzaeienau q WU narianfiag wienas
senuuuiudauintesdneng AerinldgFoud

£ I
uadugMEINNeFuuRnIY (Roed Ws, 2551)

9. fymlulnlsdaadndmidaay

uddrazarurrota InimdatafindfB syl
drzgndldlusudruntseenuuvlugaaivnssy
nsunne was nisAne s wAndelidgyuivane
feyuriiFasiontzuile ﬂmmmz\'ﬁﬁl.ﬂuﬁ'm?"aq
dnfrylummimaAseif i iuegedededediu
flaqiis (g7 1) FelirwanBumssil

(1) andwarzwdndulsleleadlinuazsiuilsle
lalasnin Weesndiadeadesiusessaulsdin

g L
dawiuiusgluzainlaga afinds daudrivansasil

F— - . - e X
nEnasatunasiuHeNN AU TSR AATY

o)

-
-

Fad nasueria (Faurle) Fagaieanan anuTmiw.Bq
FufudesfiandrAyethann

(2) Fauraglugpleasitsiduay esanndn
a:um:#’li‘mn’nﬁ’wﬂsv?mawﬂ'luzﬂnmﬁaﬁi’u
Finoudld AreesiautlsfiA a1t dlud s
daujil (wrapped phase values) lasdenisti
uadmdRldaninsEanaindmdasrilursgndld
aupaatluAtnangy (unwrapped phase values)
Frswgil nssziwgnesucuntsiugl (unwrapping
process) ﬁﬁﬂrzﬁnﬁmwﬁeLﬂuﬁmﬁﬁmwﬁﬂﬁ'tu

(3) mruunAAY andlAnanudatradudn
g’ﬂﬂﬂﬂmwﬁnﬁmmﬁ'nﬁuﬁ“ﬁnﬂmnﬁuﬁﬁuﬂm'wuaq
prAunanildansAundndaladanis Felu
nruenAAudla sy nasuenA LAY
Tnﬂmme;'dnmhnnmi’mﬂuﬁmﬁsjwﬂn Fradms
Urrdudisiaugnaesuazmadalunisuenan

d ds x .
wuRnuFed A it

10. unagy
indanadndmdudsuilaluntsiiansianny
Frudmasssiiannsouanannduseninluglves
fayaiFeaun nsldeuldaterednindaraiinds
sansoRgaflifananquiuaznialfiR Faems
uanugurzwininiagaradndfduaduitonti
neiumalulatinsufamef Wunaldifiaarlnd
Funldde lndaaindsFaan
Inindanamndsdastawtoldaldinelagd
Femuilidndudesdauiarudlafafu
naedinlngaradindfuanidn usnaaniinnsauan
malulafiadelumiiGunds nasindusuusada
(rapid prototyping) ﬁmmmahw‘r’muuﬁﬁgﬂiﬂa
Fudeauldlnndtouszazsandrfuiniadanasings
Faae axi Winsliassiraniduatunsanssinlsy
samdaiedu (Karelekas and Agelopoulos, 2006)
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g Ala. (2551). Tsunsuienisuananiwauny
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