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Introduction

Annealing is o useful technigue that can be appled to classify glass
as tempered or non-tempered in situations where questioned glass
fragmenits lack discriminative morpholegy. Toughened glass is
commonly encountered In farensic cases due to its use as vehicle
slde wirdow and large commerclal windows. The toughening ar
tempering of glass is due to siress impanted during the
manulacluring process. This stress induces a change in the in the
refractive index of the glags. Annealing, the pracess of heating fast
and cooling slow, relieves that stress and results i a change in the
refractive index of the glass to a higher value, The magnitude of the
change in refractive index can then be wsed to classify the origin of
aglass as tempered, semi-tempered, or non-tempered,

Im order to establish a data range that can distingulsh these typses of
glasses, a database of pre- and post- annealed refractive indices is
neaded. At the United States Army Cririnal Investigation
Labaratory, a database of ghss samples was created between 15993
and 1998 wiing the Emmans Dawble Voniation methaod for refractise
index determinatians. The transition to 50 acoreditation in 2000
spwared the need for a new validation, The 150 validation centerad
on determining the appropriate cut-off value for dassifying
tempered glass with newer Rl techriofogy.

Furthermore, since the National institute of Standards and
Technology (MIST) does ot provide a tempered glass standard, one
sarnple from an autamotive side window was selected as a standard
due by its known origin and characteristics typical of tempened
glass. This sample was analyzed multiple times to determine
repraducibility of the owen pragram and its patential a5 a control
standard for annealing runs,

Experimental Design
A Foster mad Freemaon GRIM 3 was used bo determing the pre and
post annealed refractive index (R} values for the 43 glasses
mwﬁ;m The samplas were annealad by placing them
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Oven Program
1-207°C per minute to 200°C
5 -Ho hold
-20°C per meinute to 40T
-Mo Hold
-20°C per minute ta 55070
-Haold for 60 minutes
-Cool Down
-0.07°C per minute to 500°C
-Hold for 1 minute
per minute to J00°C
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