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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�FRQFHSWV�RI�FUHDWLQJ�SRO\PHU�UHSOLFDV�IURP�UHIHUHQFH�EXOOHWV���9DFXXP�
GHJDVVLQJ�DQG�SUHVVXUL]DWLRQ�WHFKQLTXHV�DUH�GLVFXVVHG�IRU�UHPRYLQJ�PLFUR�EXEEOHV���6SXWWHU�FRDWLQJ�WHFKQLTXHV�DUH�DOVR�GLVFXVVHG�ZKLFK�
give hard-coating surfaces to the replicas, thereby increasing the durability.

This presentation will impact the forensic science community by providing a high-quality method for the transfer of evidence 
EHWZHHQ�MXULVGLFWLRQV���7KLV�QRUPDOO\�UHVXOWV�LQ�D�FKDLQ�RI�FXVWRG\�LVVXH��KRZHYHU��WKH�WUDQVIHU�RI�UHSOLFDV�LQVWHDG�RI�RULJLQDO�HYLGHQFH�
DOORZV�DJHQFLHV�WR�ZRUN�WRJHWKHU�LQ�VROYLQJ�YLROHQW�FULPHV���7KH�VKDULQJ�RI�HYLGHQFH�FRXOG�OHDG�WR�EUHDNWKURXJKV�LQ�FULPLQDO�FDVHV�ZKHUH�
it was not previously possible.

This presentation describes the polymer casting/replication and metal-coating techniques that are being used at the National Institute 
of Standards and Technology (NIST) to improve the quality and durability of replicated reference bullets using polymer casting methods.

7RRO�PDUNV�FUHDWHG�E\�D�¿UHDUP�RQ�D�EXOOHW�RU�FDUWULGJH�FDVH�DUH�YHU\�LPSRUWDQW�LQ�WKH�IRUHQVLF�H[DPLQDWLRQ�RI�YLROHQW�FULPHV���,Q�
many cases where violent crimes are committed in multiple jurisdictions, the transfer of ballistic evidence from one jurisdiction to 
DQRWKHU�ZRXOG�EH�EHQH¿FLDO�LQ�KHOSLQJ�WR�VROYH�WKHVH�FDVHV��KRZHYHU��WKH�WUDQVIHU�RI�EDOOLVWLF�HYLGHQFH�IURP�RQH�ODERUDWRU\�WR�DQRWKHU�
is typically not possible due to chain-of-custody requirements.  The replication of ballistic evidence using polymer casting techniques 
LV�D�SHUIHFW�VROXWLRQ�WR�WKLV�SUREOHP���+LJK�TXDOLW\�UHSOLFDV�RI�WKH�EXOOHWV�FDQ�EH�GLVWULEXWHG�DQG�DQDO\]HG��SUHVHUYLQJ�FKDLQ�RI�FXVWRG\�
requirements of the original evidence.

1,67� KDV� EHHQ� GHYHORSLQJ� D� SRO\PHU� UHSOLFDWLRQ� WHFKQLTXH� EDVHG� RQ� HDUOLHU�ZRUN� DW� WKH�%XQGHVNULPLQDODPW� LQ�*HUPDQ\�1  A 
vacuum-degassing process has been developed that removes the majority of micro bubbles from the replication materials during mixing.  
3UHVVXUL]HG�FKDPEHUV�DUH�DOVR�XVHG�GXULQJ�WKH�FXULQJ�SKDVH�WR�HOLPLQDWH�DQ\�UHPDLQLQJ�EXEEOHV�IURP�WKH�PDWHULDO�VR�WKDW�QHDU�SHUIHFW�
replications of the original bullets are created.

7KH� SURFHVV� RI�PDNLQJ� D� UHSOLFD� EXOOHW� LV� H[SODLQHG�ZLWK� HPSKDVLV� RQ� WKH� YDFXXP�GHJDVVLQJ� DQG� SUHVVXUL]DWLRQ� VWHSV� WKDW� DUH�
necessary in creating clean replicas free of micro-bubbles.  Comparisons of the replicas to the original master bullets are performed 
E\�PHDVXULQJ�RU�LPDJLQJ�WKH�VWULDWHG�IHDWXUHV���2SWLFDO�EULJKW�¿HOG�PLFURVFRS\�LV�XVHG�IRU�TXDOLWDWLYH�FRPSDULVRQV�DQG�KLJK�UHVROXWLRQ�
PHDVXUHPHQWV�RI�WKH�VXUIDFH�WRSRJUDSK\�DUH�SHUIRUPHG�XVLQJ�GLVN�VFDQQLQJ�FRQIRFDO�PLFURVFRS\�DQG�VXUIDFH�SUR¿ORPHWU\���$QDO\VLV�
RI�WKH�VXUIDFHV�XVLQJ�PDWKHPDWLFDO�FRUUHODWLRQ�DOJRULWKPV�LV�WKHQ�SHUIRUPHG�WR�PDNH�REMHFWLYH�FRPSDULVRQV�RI�WKH�UHSOLFDV�DQG�TXDQWLI\�
their similarity to the master bullets.

7KH�1,67� 6WDQGDUG�5HIHUHQFH�0DWHULDO� �650�� �����%XOOHWV� DUH� XVHG� DV� D� EDVLV� IRU� WKH� UHSOLFDWLRQV�� �7KH� 650�EXOOHWV�ZHUH�
originally manufactured using a computer numerical control-based diamond turning process.  This is a highly repeatable process that 
SUHFLVHO\�PDFKLQHV�WKH�VWULDWHG�PDUNLQJV�RQWR�WKH�EXOOHW�VXUIDFH���7KH�VXUIDFH�WRSRJUDSK\�RI�WKHVH�EXOOHWV�LV�ZHOO�GH¿QHG�DQG�HDFK�RQH�
LV�YLUWXDOO\�LGHQWLFDO�WR�WKH�RWKHU���9DOLGDWLRQ�RI�WKH�UHSOLFDWLRQ�SURFHVV�LV�SRVVLEOH�WKURXJK�WKH�TXDQWLWDWLYH�DQDO\VLV�RI�WKH�650�EXOOHWV�
and their replicas.

'XUDELOLW\�RI�WKH�UHSOLFDV�KDV�DOVR�EHHQ�LQYHVWLJDWHG���'XH�WR�WKH�UHODWLYHO\�VRIW�QDWXUH�RI�SRO\XUHWKDQH��DGGLWLRQDO�KDUGHQLQJ�RI�WKH�
VXUIDFHV�LV�UHTXLUHG�IRU�WKH�UHSOLFDV�WR�EH�GXUDEOH�HQRXJK�IRU�IRUHQVLF�ZRUN���$�PHWDO�VSXWWHU�FRDWLQJ�SURFHVV�LV�XVHG�WKDW�FRDWV�WKH�UHSOLFDV�
ZLWK�D�YHU\�WKLQ�OD\HU�RI�PHWDO���7KH�VSHFL¿F�W\SH�RI�PHWDO�FRDWLQJ�FDQ�EH�YDULHG�GHSHQGLQJ�RQ�WKH�DSSOLFDWLRQ���$�WKLQ�OD\HU�RI�JROG�
coating is an excellent barrier to tarnish/aging of the base material.  It also reduces static charging and can be useful if scanning electron 
PLFURVFRS\�DQDO\VLV�LV�XWLOL]HG�LQ�WKH�H[DPLQDWLRQ���,I�DGGLWLRQDO�KDUGQHVV�LV�UHTXLUHG�WR�UHGXFH�WKH�ULVN�IURP�KDQGOLQJ�RU�DEUDVLYHV��WKH�
JROG�FRDWLQJ�FDQ�DOVR�EH�FRPELQHG�ZLWK�RWKHU�HOHPHQWV�VXFK�DV�FKURPLXP�RU�SODWLQXP���7KHVH�FRDWLQJV�OHDYH�DQ�H[FHOOHQW�¿QLVK�WKDW�
is both durable and good for use with optical inspection methods.  The sputter-coating process will be discussed, as well as additional 
correlation analysis showing comparisons from before and after the coatings.
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