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Certain commercial equipment, instruments, or materials
are identified in this report in order to specify the
experimental procedure adequately. Such identification is
not intended to imply recommendation or endorsement by
the National Institute of Standards and Technology, nor is it
intended to imply that the materials or equipment identified
are necessarily the best available for the purpose.
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« Consecutively manufactured tools have the highest
likelihood of possessing similar surfaces that may lead to
false toolmark identifications. It's considered one of the
more difficult comparisons and exemplifies the “worst case
scenario” in casework.

» Our goal is to provide objective mathematical comparisons
of toolmarks created by 10 consecutively manufactured
chisels (striated toolmarks) and punches (impression
toolmarks).

« Can consecutively manufactured tools still be uniquely
identified from the toolmarks that they created using an
mathematically derived objective criterion?
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» The surface that the tools will be marking is a soft copper
plate. The copper plate has been sanded with 1000 grit
sand paper and polished using a metal polish.

» The surface preparation ensures that there are no “pre-
marked” directional striations present on the surface that
can be comingled with the created toolmarks.

<
~ Ra~20nm
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10 consecutively manufactured chisels from Western
Forge (supplier to Craftsman Tools)

« 2 known marks per chisel to establish known match/non-
match distributions

» Hide chisel identities, 2 more marks per chisel (Unknown
set)

* ldentify unknown toolmarks using CCF, .,
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Both bearing surfaces of each chisel are ground by hand.
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Each flat punch face was ground by hand.
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Chisel — Striated Toolmark Creation

Force Adjustment Screw ———_5,
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Force: ~100 Ibs  *

Traverse Speed: 1 mma/s
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Chisel — Striated Toolmark Creation
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Taylor Hobson Ltd

» Z-resolution: 0.8 nm « Nominal Stylus Tip Radius: 2 pm
» X-Point spacing: 0.25 um « Trace Length: 25 mm
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CCV(A,B,7)
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Chisel — Measurement and Analysis
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10 consecutively manufactured punches from Western
Forge (supplier to Craftsman Tools)

« 2 known marks per punch to establish known match/non-
match distributions

» Hide punch identities, 2 more marks per punch (Unknown
set)

* ldentify unknown toolmarks using CCF, .,
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P o *“.‘;J; Impact Speed: ~1.65 mﬁ
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Modifications to the rig to avoid the rebound
effect non-pristine copper surfaces

Conceptual Cad Drawing
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| Parameters for data
|1 collection:

el

« 10 x objective

« Zdirection step size: 0.2 um

~ + Lateral Resolution: 3.125 pm

~ « Measured Dimension: 4.8 mm
X 4.8 mm
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Example 3D Punch Topography

LAW ENFORCEMENT STANDARDS OFFICE

28



ler FORENSIC SCIENCES

FORZNSIC

SCIENCES Three Dimensional Cross Correlation Function
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Punch — Measurement and Analysis
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Known Matching and Non Matching Distribution
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« 10 Consecutively Manufactured Chisels

« The statistical distribution between the known matching and
known non-matching are clearly separated with no overlap.

« All 20 unknown striated toolmarks were correctly identified
back to the chisel that created them.

« 10 Consecutively Manufactured Punches

» The statistical distribution between the known matching and
known non-matching are clearly separated with no overlap.

« All 20 unknown punch toolmarks were correctly identified
back to the punch that created them.

 This study adds objective mathematical validation for
striated and impressed toolmark identifications.
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Thanks for your attention!
Questions?

alan.zheng@nist.gov

robert.m.thompson@nist.gov
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