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A Study of the Optical Properties of Synthetic Fiber by
Polarized Light Microscope
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Abstract

This research aims to study the optical properties of synthetic fibers for identify
types of fibers from physical and optical characteristics as a preliminary analysis. Ten types
of synthetic fibers that mostly found in Thailand are used in this research.

The finding shows that the optical properties such as birefringence, retardation
wavelength and interference color of each fiber are different and can be determined by
using a polarized light microscope (PLM). If the fiber is found as a trace evidence at the
crime scene, it will be possible to consider the method in this research as a forensic

investigation. Because it is convenient, easy, fast and non-destructive method.

Keywords: Synthetic fiber, Polarized Light Microscope, Trace Evidence, Morphology
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2. wefnwimimnenidulememaiianisldndesgansseiuuuuiadnanlsd (Polarized
Light Microscope)
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1. Yangunsaiuaziadosiieldlunide
11 Sanildlunside
duledanasnegst 91uu 10 wila town Nylon 66, Modacrylic, Triacetate, Dacron 64
polyester, Rayon, Diacetate, Dacron 54 polyester, Orlon 75 Acrylic,Polyolefin, Creslan 61
acrylic
1.2 asediiildlunsveass
Immersion oil Type A np = 1.5105 +0.002

Immersion oil Type A fia Whsiuiin A dwsulaudlnging

[y o

np A ansifisudinuinduuiildiznszandlasiluiinasszning Sagiuaud

13 insesilefltlunside

néesavssmiuuuluadnanlsd (Polarized Light Microscopy) 8%e: Leica $u: DM750P
2. /1537

2.1 mswspunguiegnduly

2.1.1. nswssudulelngazindulodaunsiziwsasUssnnuiinauualanni oy
Weaudadulowmasussnnlimseusae

ETT

( polyolefin)

(a)
A 1 @) wag (b) alasslegraduledunsizy 10 vie

54



U9 3 atiuit 1 Wouunsrau - Jquneu 2560
Volume 3 Number 1 January - June 2017

2.1.2 ¥nn15uea Immersion oil Type A np = 1.5105 + 0.002 asuuduloudvin
nsUnaladiiievinnisneaeulutuseuselulaeld nassganssaduuulduaddnalsd 8ve: Leica
3u: DM750P
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TurAfeiasinistiieneiduledunasegiiomn 10 e fowaidanisldndes
yanssatwuulduasinanlsd (Polarized Light Microscopy) algnanisnaasvendulodfs
10 vilalag

A1 Birefringence = araszIAmAvlinmgeanuaziaauesingiiniug (dmsuing
snmgdlormsiuadaitnmldasund Winendgagauazianainaimuaildinauiy
ilovnANa)

/1 Retardation Wavelength AaAuaudfiusinguaviinudeuavainaiesannisinm
viomadsnuuresuasiliAnnmiieussnininansiifiaruevesmaiureuauansis
fudloifinszagvinsseninuaudlndngiuing Tnsdemalsifiuinufizendensusaiiuuadu
ANEN USRI 1

A15197 1 wan1sneaeswesdulens 10 ¥ia

Usznmvaule AN A1 Retardation suamvadule
birefringence Wavelength
(nm)

Nylon 66 0.020 400
Nylon 66
20.um
Modacrylic 0.015 420
Triacetate 0.030 575

Triacetate

20um
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Dacron 64 0.045 830
polyester Dacron 64 polyester
20 um
Dacron 54 0.075 1650
Dacron 64 polyester
polyester e
Rayon 0.015 300
Diacetate 0.017 490
Orlon 75 0.022 470
Orlon 75 acrylic
Polyolefin 0.026 500
Creslan 61 0.040 800
anyUC Crestline 61 acrylic
20um
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JanssatidulodunseiusiazUseinnasuanen Birefringence, A1 Retardation Wavelength
uardvendulefunndsfuanansauenueslFdunidesiy Ineldndosanssmiuvuunadinalsd
ImsJLLaaﬁﬂiwﬂgﬁuLﬂuLaﬂé’ﬂwiﬁmwwé]’wamé’ﬂa (BRAUN, R.D. 1987)

\duly Nylon 66 #A1 birefringence 0.020 A1 Retardation Wavelength 400 nm
dvendule Fhaasundes

\dule Modacrylic $iA1 birefringence 0.015 A1 Retardation Wavelength 420 nm
frandule dihnadeu

\dule Triacetate df1 birefringence 0.030 A1 Retardation Wavelength 575 nm
foandule duhkuouiis

w@ule Dacron 64 polyester 3 birefringence 0.045 A1 Retardation Wavelength 830 nm
dueaduly ddgreumndes

w@ule Dacron 54 polyester &i@1 birefringence 0.075 A1 Retardation Wavelength 1650 nm
duoaduly dwnenden

\@uly Rayon #A1 birefringence 0.015 A1 Retardation Wavelength 300 nm
dooadule Andeseuthnadeu

\duly Diacetate A1 birefringence 0.017 A1 Retardation Wavelength 490 nm
fraadilo Fihmady

\dule Orlon 75 dA1 birefringence 0.022 A1 Retardation Wavelength 470 nm
avendily Fhnadeu

\duly Polyolefin #iAn birefringence 0.026 A1 Retardation Wavelength 500 nm
avendule dna

\dule Creslan 61 acrylic 3iAN birefringence 0.040 A1 Retardation Wavelength 800 nm

= L4 a A =
duoduly dl01mdes
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