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After attending this presentation, attendees will know about the scientific terminology used in glass fracture
analysis, how to avoid common pitfalls when determining the direction of force, and how to distinguish between
various types of glass fractures.

This presentation will impact the forensic science community by introducing the proper scientific terminology for
describer fractures in glass.

During crime scene investigations and reconstructions involving broken or fractured panes of glass, it is often of
vital importance whether or not a location or vehicle was entered from the inside or outside. In burglary investigation,
whether a pane of glass was shattered with a tool, struck with a baseball bat, or cut with a glass cutter is crucial
information for the investigating detective to know. Whether the glass window was broken or cut from inside the
premises or outside the premises is crucial to the burglary investigation. Investigations involving arson can often be
advanced by knowing if the glass windows were broken by thermal radiation, a projectile, or some other type of
physical force. Events involving firearms, bullet holes, and bullet trajectory can often benefit greatly from a thorough
and complete scientific evaluation of the glass fractures. The sequencing of bullet holes is often very important to
reconstructing a crime scene or event. Determining which bullet hole was made first, or whether a bullet hole was
made from outside-in or inside-out of the premises is often crucial to an investigation. In leaving the scene of accident
investigations involving fractured windshields, studying the scattered windshield can often help determine who was
driving the vehicle and who was a passenger, where the occupants were siting, how fast the vehicle was going, and
much more. Such issues have been studied and discussed by forensic scientists for nearly a century, and many have
published their work in the forensic literature.""? Unfortunately, although much of the published information is useful
and scientifically accurate, the nomenclature used for fracture marks is often confusing, and has been frequently
misused in the scientific literature.™ In the mid 1980s, two forensic scientists addressed some of these issues;
however, more work stills needs to be carried out.™

This study delves into the scientific methods and terminology used by those material scientists that study the
fractography of brittle materials such as glasses and ceramics. The basic definitions of natural and synthetic glasses,
as well as the various types of commercial glass, are presented and discussed. Next, their physical, optical, and
chemical properties are reviewed in relationship to how and why these brittle materials fracture. The brittle nature of
glass, its elasticity, tensile strength, and the scientific laws and phenomena explaining its behavior are examined and
discussed in detail."**°

The proper scientific terminology for commonly used terms such as craters, splintering, rib marks, hackle marks,
radial lines, and concentric lines are offered, depicted, and covered in detail. Some common pitfalls in applying the
right, rear, radial rule for determining the direction of forces are also advanced. Several case studies are given which
illustrate and discuss the scientific laws, and terminology used by the fractography community for describing glass
fracture phenomenon and showing how these laws and terms can be applied in forensic casework.

Finally, the goals of this research are to help right these issues in at least the forensic community and to further
the use of glass fracture analysis in forensic casework meeting the challenges of the NAS Report on Forensic
Sciences.
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