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Abstract: The objective of this research is to analyze the density and the re-
fractive index of glass fragments in order to identify the type of glasses and to
study the changes of refractive index. The examination was performed by melting
glass fragments at various temperatures (950, 1,000 and 1,050°C) with high
temperature furnace and then cooled freely to the room temperature. The Becke Line
method and the water displacement method were applied to measure the refractive
index and the density respectively. The glass samples were retrieved from four types
of windowpanes, two types of glass bottles and two types of electric lamps and one
type of mirror.

The result was found that the density of the samples ranged from 2.034 g/cm3 to
2.865 g/cm3 and the refractive indices of the fragments were in the range of 1.51613
- 1.52060. Most of refractive indices of the samples were significantly increased after
being melted. The difference of refractive index of each glass with specific thermal
treatment was statistically significant. From this relationship, the mathematical esti-
mation of refractive index for each fragment can be performed after being melted to
predict the temperature of glasses. Density and refractive index of glass fragment are
able to indicate the temperature in the scene and is useful for classification of the
glasses type. Furthermore, density and refractive index of the sample can be used to
demonstrate the compatibility of evidence and predict the point of origin of the fire in
arson investigation.

Keywords: Density, Glass fragments, Linear regression temperature, Refractive index
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U

dui YAVDAYLT gaumnRfldlums CUDEHIEN fiostl SD
sy (°0) A TiwnA Fmads (x10-%)
1 nsvanurusaula nun 950 1.5191 - 1.5193 1.51907 1.967
8.00 1, 1,000 1.5193 - 1.5195 1.51943 1.033
1,050 1.5197 - 1.5199 1.51977 1.033
2 nsranuHuSeula v 950 1.5213 - 1.5215 1.52133 1.506
5.00 313l. 1,000 1.5215 - 1.5217 1.52150 1.265
1,050 1.5215 - 1.5217 1.52157 1.033
3 ASTANUNULSIUEAT 9N 950 1.5195 - 1.5197 1.51963 1.633
5.00 uu. 1,000 1.5199 - 1.5201 1.51993 0.816
1,050 1.5201 - 1.5203 1.52013 0.816
i nszantl MU 5.00 wul. 950 1.5209 - 1.5213 1.52127 1.967
1,000 1.5217 - 1.5219 1.52187 0.816
1,050 1.5219 - 1.5221 1.52207 0.816
5 AFLANLI YW1 5.00 1. 950 1.5209 - 1.5211 1.52103 2.066
1,000 1.5217 - 1.5219 1.52170 1.789
1,050 1.5217 - 1.5219 1.52180 1.673
6 ‘U’JﬂLﬂéad 950 1.5223 - 1.5225 1.52233 1.966
fulla 1,000 1.5243 - 1.5245 1.52440 1.673
1,050 1.5245 — 1.5247 1.52467 1.506
7 PIATDI 950 1.5251 — 1.5253 1.52507 1.967
Aaden 1,000 1.5251 — 1.5253 1.52523 1.633
1,050 1.5251 — 1.5253 1.52527 1.506
8 vinenwy solsawus 950 15171 - 1.5173 1.51710 1.265
1,000 1.5175 - 1.5177 1.51760 1.095
1,050 1.5175 - 1.5177 1.51763 1.033
9 vaonlnvlnld 950 15173 - 1.5175 1.51740 1.095
1,000 1.5179 - 1.5181 1.51797 1.033
1,050 1.5179 - 1.5181 1.51797 1.033
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aunsadanusaswiIfegaeanlungy
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nsranuauiseula wun 5.00 way 8.00
fiadluns vanedesiula vinadeshiuden
vaoavgeaisalud wavvaealiyiald
fanumudueglutig 2.034 - 2.378 ¢/
Cm3

NTTANUNULTYUEAT NTZANHT Lay
N3rania1 danuvnuwiueglugie 2.612 -
2.865 g/cm’

LaZAINITOIALUILALAIAIDE198DN
Gungueuenduirnuldad

vaoavlgealsaus Lazviaonlnyinld
denduidinmegluyie 1.51613 - 1.51650

nsranuauiseula wun 5.00 way 8.00
fiodwns nszanuNUEEUdm Lazraaies
fula fedydinivedluyie 1.51833 -
1.51967

A5EaNLT Ns¥antn wavwInLASeq
Aadn favivinmegluyie 1.52020 -
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mﬂmﬁLﬂiwﬁﬂ]’aa&amqaﬁalﬁa
WYL UANULANATNYDIAIAI LU
\AsuazAsrivnueds Tagldnisiasen
ANMULUTUTIUMALAEY (One Way Analy-
sis of Variance) aglusunsy Excel wuin
i dn I Luedswa sl
Fnmedeuanestueafidedfysada
fiszdu 0.05 esanuiudazsiaiuayi
sAUsEne VYR dnLazUTaLIsIn Ay
W lUTUSENI19NILUIUNISHARLANA19AU
191 wazludunouveanszuIunswanLAa
sansranusazviinarildnsinsidusiuen
ey elunidenszantuientudsiien
AtinnanaaiuegsliiidedAty [13]
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