Joint AFTE AND NIST Working Group

Firearms 2.0 Process Map (Current Practice) Sbdle i dlaion I:/?:rEzé 2024

Introduction: Subclass Evaluation

The National Institute of Standards and Technology (NIST) facilitated the development of the initial Firearms Process Map (which

can be accessed via NIST and OSAC process mapping websites) through a collaboration between the NIST Forensic Science

Research Program and the NIST administered Organization of Scientific Area Committees (OSAC) for Forensic Sciences
(specifically OSAC'’s Firearms and Toolmarks Subcommittee) in partnership with the Association of Firearm and Tool Mark
Examiners (AFTE).

The scope of the initial Firearms Process map was limited to core processes within the discipline of firearm and toolmark
examination such as the examination of firearms and the microscopic comparison of fired ammunition components. Several topics
were omitted from the map including individual characteristic databases, toolmark examination, fracture matching and distance
determination.

Some of these topics, however, such as this Subclass Evaluation process map were subsequently addressed by the process
mapping team through additional efforts sponsored by AFTE, and are published and referenced on the NIST process mapping
Website .

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.




Subclass Evaluation PAGE 2

Joint AFTE AND NIST Working Group Firearms 2.0 Process Map (Current Practice) Mar 23. 2026

5100 - Subclass Evaluation: Toolmarks

5114 5116
5102 Select and evaluate features Based on knowledge, training, and 519
Using a comparison microscope, examine the within the reglon.of interest experience., including any knowl'edge 5118 Document findings
region of interest and review the markings (e.g., Based on knowledge, skills, (e.g. ata hl.gher of machining and manufacturing ~ Gan subclass be 5120 including any
chamber marks, breechface marks, firing pin experience, and the interaction betwee magnification) processes*, determine whether any of eliminated from all of the Document? manufacturing
marks, aperture shear marks, extractor marks the tool (firearm or firearm part) and **there may be multiple the features may be prone to being selected features? process(es)
ejector marks, cycling marks, land and groove substrate, is there a possibility for subclass features W]tT'n thte region of caused by subclass transfer
interes

impressions, etc.) transfer from the firearm

part to the region of interest? *see Machining Processes Used

During this process, the examiner may alternate: During Manufacture and also Marks
e  Zoom/degree of magnification and Features from Machining

° Look at sample for gross G r?:vtore on of RETURN TO Processes e
features, then zoom in on . g 5106 5124 GO TO 5140
6 interest?
. Specilic area(s) Continue with
Lighting some or all of the selected
Rotation of sample features, e.g., evaluate some or,
all features further for
subclass? 5126

FROM
Main Map

5128
Evaluate the selected features
further for potential subclass,
Choose which including for accidental vs.

5112 features will be subclass carryover, e.g., with
5106 . .
Continue with further evaluated appropriate zoom,

GO TO 5140

5104 Select one region of

current region of by T
Note (e.g., via notes interest that could intere§t7 magnlﬂca‘flon, lighting,
etc.) region(s) of potentially be used for : rotation, etc.
interest on cartridge purposes of

case, fragment, or bullet identification.

RETURN
TO Main
Map

Examples of Machining Processes Used During

5146 Manufacture Examples of Marks and Features from Machining Processes
T 5148
5130 Document individual Machining processes may include:
Can potential subclass 5140 characteristics observed Assess whether the . Sandin: & v o Marks and features from machining process may include:
carryover be eliminated from the Use for (including justification features A o Blastin « Parallel marks
detail observed in the comparison? as to elimination of as the basis for an s

o Broaching > Generally from broaching but potentially side milling

o Grinding > Subclass possible

« Filing o Look for breaks in marks and wear

 Milling > Marks that do not carry across entire surface of tool

e Forging « Crosshatching

5134 5142 e Reaming : - > Generally from grinding or filing possibly in combination with others
Document any Evaluate * EDM (Electrodischarge Machining) > Subclass potential is minimal

5132 subclass features additional features within ® ECM (Electrochemical Machining) « Straight, irregular

Document? observed the same region of : glmgg/letal Injection Moulding) - Generally from grinding or filing

interest? o Swaging > Subclass potential is minimal
* Smooth
> Generally from tumbling or another fine finishing process
> Subclass potential is minimal
» Granular
o Generally from blasting process
> Subclass potential is minimal
* Circular
o Generally from milling or turning
> Subclass possible
> Look for breaks in marks and wear
* Arcs
> Generally from milling
> Subclass possible
RETURN > Look for breaks in marks and wear

selected features? subclass PAP) identification

5150
Will the features potentially
serve as the basis for
identification?

5144

5138 :
Review another RETURN
5136 imitati
Document limitations T TO 5106

Are these the only features including any potential :
available for for subclass carryover [ interest? 5152
PAP Output:

RETURN Outputs may include some or all of the following:

TO 5114 Ipdividlualizing f_eatures selected for comparison
(in region(s) of interest) 5
Features observed that are not used for TO Main

comparison?

RETURN
TO 5114

comparison (in region of interest) Map
Potential subclass features (may be used in

comparison, e.g., for orientation, but not

individualization)

Random features

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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5200 - Subclass Evaluation: Tool (Firearm) - 1 of 2

FROM
Main Map

5202
Perform casting on (any of)
the firearm part(s) (PAP), e.g.,
bore, breechface, etc.?

5204
Is disassembly needed for for
the examination?

5208
Is disassembly or cleaning
needed for casting?

5210
Perform and document
disassembly and/or

cleaning as appropriate
(e.g., factoring in safety,
etc.)

5206
Perform and document
disassembly and/or
cleaning as appropriate
(e.g., factoring in safety,
etc.)

5212
Perform and document
casting as appropriate
(e.g., factoring in safety,
any other prep needed
on firearm)

5214
Is the cast suitable for
e further analysis (e.g., cast dried,
hardened, without air
bubbles, etc.)?

5216
Re-cast, disassemble, or clean?

5218
Continue with any part of the
cast?

5222

Cast another region?

5224
Disposition cast(s)
PAP

5220
Select area or part of
the cast to continue
utilizing for further
analysis

5226
Using a comparison or stereo microscope,
examine the firearm, cast or firearm part, and
review the markings (e.g., barrel, extractor, 5228

ejector, firing pin, chamber, breechface, etc.) Document and note (e.g., via
notes etc.) regi
interest on item and any
individual characteristics
observed

N

During this process, the examiner may alternate:
e  Zoom/degree of magnification
o Look at sample for gross
features, then zoom in on
specific area(s)
Lighting
Rotation of sample

5232
5230 Based on knowledge, skills,

Select one region of Experience, and the interaction betwee
interest that could the tool (firearm or firearm part) and
potentially be used for substrate, is there a possibility for subclass

purposes of transfer from the firearm
identification. part to the region of interest?

RETURN TO

Choose new region
of interest on the 5230
item?

Yes

5226
Continue with
current region of
interest?

RETURN
TO Main
Map

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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5250 - Subclass Evaluation: Tool (Firearm) - 2 of 2

5252
Select and evaluate features

5254

Based on knowledge, training, and 5256

5260

within the region of interest experience, including any knowledge of c belass b Document findings
e.g., at a higher magnification) fof ; * | CEWEILEERS 1S including any 5262
(e.g g g machining and manufacturing processes™, eliminated from all of the Document? manufacturing S

**there may be multiple
features within the region of
interest

determine whether any of the features on
the firearm or firearm parts may be prone
to causing subclass transfer

*see Machining Processes Used During
Manufacture and also Marks and Features
from Machining Processes

selected features?

process(es)

some or all of the selected
features, e.g., evaluate some or,
all features further for
subclass? 5264

Choose which
features will be
further evaluated

5266
Evaluate the selected features
further for potential subclass,
including for accidental vs.
subclass carryover, e.g., with
appropriate zoom,
magnification, lighting,
rotation, etc.

5268
Can potential subclass

5284
Document individual
characteristics observed

5286
Evaluate

carryover be eliminated from the
detail observed in the
selected features?

p-| (including justification
as to elimination of
subclass PAP)

N

5270

Document any
subclass features

5272

additional features within
the same region of
interest?

RETURN
TO 5264

Document? observed
5288
Review another RETURN TO
region of 5230
interest?
5290
Output:
Outputs may include some or all of the following: _ RETURN
5282 |I’1d|_VIdU&|IZII’_]g features selected for comparison (in TO Main
5280 Document limitations region(s) of interest) Map

_ | including any potential Potential subclass features (may be used in
| for subclass carryover comparison, e.g., for orientation, but not
PAP individualization)

N

Are these the only features
available for
comparison?

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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