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E36 Comparing 6,000 Consecutively Fired .40 Smith & Wesson® Bullets and 
Cartridge Cases From a Sig Sauer® P320 Pistol Utilizing 3D Imaging and 
Objective Comparative Analysis

Jennifer L. Stephenson, MSFS*, Federal Bureau of Investigation, Laboratory Division, 2501 Investigation Parkway, Quantico, VA 
22135; and Erich D. Smith, MS*, 2501 Investigation Parkway, Rm 4340, Quantico, VA 22135

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�DZDUH�RI�WKH�DFTXLVLWLRQ�WHFKQLTXHV�XVHG�E\�WZR�W\SHV�RI��'�LQVWUXPHQWV��WKH�
FRUUHODWLRQ�SURFHGXUHV�XVHG�WR�LQWHUSUHW�WKH�GDWD�FROOHFWHG�IURP�WHVW�¿UHG�EXOOHWV�DQG�FDUWULGJH�FDVHV��WKH�DSSOLFDWLRQ�RI�WKH�UHVXOWV�DV�LW�
UHODWHV�WR�¿UHDUPV�LGHQWL¿FDWLRQ��YDULDWLRQV�RFFXUULQJ�WKURXJKRXW�WKH�VHTXHQFH��DQG�LQWHUSUHWDWLRQ�RI�WKH�YDULDWLRQV�

This presentation will impact the forensic science community by establishing/developing an objective means to evaluate an 

LGHQWL¿FDWLRQ� DQG� VHUYH� DV� D� FRQ¿UPDWLRQ� WR� WKH�¿UHDUPV�WRRO�PDUNV� WKHRU\�RI� LGHQWL¿FDWLRQ� WKDW� WKH� H[WHQW�RI� VXI¿FLHQW� DJUHHPHQW�
RI� LQGLYLGXDO�FKDUDFWHULVWLFV�RFFXUULQJ� LQ� WRRO�PDUNV�SURGXFHG�E\� WKH�VDPH�WRRO�H[FHHGV� WKDW�DJUHHPHQW�ZKLFK�RFFXUV� LQ� WRRO�PDUNV�
produced by different tools.  The presentation will also inform the forensic community of applications of emerging technologies within 

comparative-based disciplines. 

7KLV�VWXG\�ZDV�FRQGXFWHG�WR�GHWHUPLQH�WKH�YDULDWLRQ�RI�LQGLYLGXDO�FKDUDFWHULVWLFV�RQ�WHVW�¿UHG�EXOOHWV�DQG�FDUWULGJH�FDVHV�RYHU�WKH�
lifetime of a Sig Sauer®�3��������6PLWK�	�:HVVRQ®�VHPLDXWRPDWLF�SLVWRO���7KH�SLVWRO�ZDV�SXUFKDVHG�QHZ�DQG�KDG�RQO\�EHHQ�¿UHG�E\�WKH�
PDQXIDFWXUHU�IRU�D�VWDQGDUG�IXQFWLRQ�WHVW�SULRU�WR�WKLV�VWXG\���7KH�DPPXQLWLRQ�VHOHFWHG�IRU�WKLV�VWXG\�FRQWDLQHG�EUDVV�MDFNHWHG�EXOOHWV�DQG�
QLFNHO�FDUWULGJH�FDVHV�ZLWK�QLFNHO�SULPHUV��

$�WRWDO�RI�������FDUWULGJHV�ZHUH�FRQVHFXWLYHO\�¿UHG�IRU�WKLV�VWXG\�RYHU�D�SHULRG�RI�WZR�ZHHNV���2I�WKH�������FDUWULGJHV������ZHUH�
collected for analysis.  Cartridge sets of 1-10, 91-100, 491-500, and 991-1,000 were collected and inter-compared for each 1,000-cartridge 

LQWHUYDO���,Q�DGGLWLRQ�WR�WKH�PXOWLSOH�WHVW�¿UH�VHWV��HYHU\���WK�FDUWULGJH�ZDV�FROOHFWHG���&DUWULGJHV�WKDW�ZHUH�FROOHFWHG�IRU�DQDO\VLV�ZHUH�
¿UHG�LQWR�D�EDOOLVWLF�ZDWHU�WDQN���3ULRU�WR�WHVW�¿ULQJ��D�VFUHZ�ZDV�LQVHUWHG�LQWR�WKH�KROORZ�SRLQW�FDYLW\�WR�SUHYHQW�EXOOHW�H[SDQVLRQ�XSRQ�
HQWU\�LQWR�WKH�ZDWHU�WDQN���&DUWULGJHV�WKDW�ZHUH�QRW�FROOHFWHG�IRU�DQDO\VLV�ZHUH�¿UHG�LQ�DQ�LQGRRU�¿UHDUPV�UDQJH��WKHQ�WKH�EXOOHWV�DQG�
FDUWULGJH�FDVHV�ZHUH�GLVSRVHG�RI���1R�SDUWV�RI�WKH�SLVWRO�ZHUH�FOHDQHG�XQWLO�DIWHU�FDUWULGJH�������ZDV�¿UHG�

7KH�¿UVW�WHVW�¿UH�ZDV�XVHG�DV�WKH�UHIHUHQFH�VDPSOH�IRU�FRPSDUDWLYH�DQDO\VLV�DJDLQVW�DOO�RI�WKH�VXEVHTXHQW�WHVW�¿UHV���3ULRU�WR�WKH��'�
LPDJH�DFTXLVLWLRQ��WKH�EXOOHWV�DQG�FDUWULGJH�FDVHV�ZHUH�ODVHU�HWFKHG�ZLWK�D�XQLTXH�LGHQWL¿HU�DQG�FOHDQHG�ZLWK�DFHWRQH���7KH�LQVWUXPHQWV�
ZHUH�VXEMHFWHG�WR�GDLO\�SHUIRUPDQFH�FKHFNV���,PDJHV�RI�ODQG�LPSUHVVLRQV�RQ�WKH�EXOOHWV�ZHUH�DFTXLUHG�XVLQJ�FRQIRFDO�PLFURVFRS\�DQG�
DQDO\]HG�ZLWK�WKH�DSSOLFDWLRQ�RI�D�FURVV�FRUUHODWLRQ�IXQFWLRQ���,PDJHV�RI�EUHHFK�IDFH�PDUNV�RQ�WKH�FDUWULGJH�FDVHV�ZHUH�DFTXLUHG�XVLQJ�
SKRWRPHWULF�VWHUHR�DQG�DQDO\]HG�ZLWK�WKH�DSSOLFDWLRQ�RI�D�ELGLUHFWLRQDO�UHÀHFWDQFH�GLVWULEXWLRQ�IXQFWLRQ���%RWK�WKH�FURVV�FRUUHODWLRQ�DQG�
ELGLUHFWLRQDO�UHÀHFWDQFH�GLVWULEXWLRQ�IXQFWLRQV�SURYLGHG�REMHFWLYH�QXPHULFDO�YDOXHV�UHSUHVHQWLQJ�WKH�VLPLODULW\�EHWZHHQ�WZR�VDPSOHV�
WRSRJUDSK\�� �7KH�QXPHULFDO�YDOXHV�ZHUH�XVHG� WR�GHWHUPLQH� LI� WKHUH�ZDV�D�VLJQL¿FDQW�YDULDWLRQ�RI� LQGLYLGXDO�FKDUDFWHULVWLFV�RYHU� WKH�
VHTXHQFH�RI�WHVW�¿UHV�DQG�ZKHWKHU�RU�QRW�WKH�YDULDWLRQV�ZRXOG�SUHYHQW�D�UHVXOW�RI�LGHQWL¿FDWLRQ�IURP�EHLQJ�UHQGHUHG���7KH�EXOOHWV�DQG�
FDUWULGJH�FDVHV�ZHUH�DOVR�H[DPLQHG�E\�VHYHUDO�¿UHDUPV�WRRO�PDUNV�H[DPLQHUV�WR�GHWHUPLQH�LI�WKH\�ZHUH�VWLOO�LGHQWL¿DEOH�E\�WUDGLWLRQDO�
PHDQV���3KRWRJUDSKV�RI�WKH�SLVWRO¶V�EDUUHO�DQG�EUHHFK�IDFH�ZHUH�WDNHQ�SULRU�WR�¿ULQJ�DQG�DW�HYHU\�������URXQG�LQWHUYDO���7KHVH�SKRWRJUDSKV�
VHUYH�DV�DQ�DGGLWLRQDO�LQGLFDWLRQ�RI�YDULDWLRQ�RI�LQGLYLGXDO�FKDUDFWHULVWLFV�RYHU�WKH�VHTXHQFH�RI�WHVW�¿UHV�GXH�WR�ZHDU���7KH�SKRWRJUDSKV�
also indicated the extent of buildup of brass, lead, and other residues over the lifetime of the pistol without cleaning.

Reproducibility of Marks, Confocal Microscopy, Photometric Stereo


