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º·¤Ñ´Â‹Í

 §Ò¹ÇÔ¨ÑÂ¹ÕéÁÕÇÑμ¶Ø»ÃÐÊ§¤ �à¾×èÍÈÖ¡ÉÒ»ÃÐÊÔ·¸ÔÀÒ¾¤ÇÒÁá¢ç§áÃ§¢Í§á¼‹¹àËÅç¡ ã¹àÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹
â´Â·íÒ¡ÒÃà¤Å×Íº¼ÔÇ¿ �Å �Áá¢ç§ª¹Ô´μ ‹Ò§æ à¾×èÍãËŒÁÕ¹éíÒË¹Ñ¡àºÒ ºÒ§ áÅÐÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ÊÙ§ ÊÒÁÒÃ¶ËÂØ´¡ÒÃ·ÐÅØ
¢Í§¡ÃÐÊØ¹ä Œ́ Ṍ â´Â¡ÒÃ·´ÅÍ§ Œ́ÇÂ¡ÃÐÊØ¹»„¹¨ÃÔ§μÒÁÁÒμÃ°Ò¹ NIJ Standard-0101.06 ÃÐ Ñ́º II ãªŒ¡ÃÐÊØ¹
¢¹Ò´ 9 ÁÁ. (FMJ RN) ËÑÇ¡ÃÐÊØ¹á¡¹μÐ¡ÑèÇËØŒÁâÅËÐá¢ç§ÃÙ»·Ã§Á¹¡ÅÁ ¡ÒÃ¨Ñ´·íÒàÊ×éÍà¡ÃÒÐ»ÃÐ¡Íº´ŒÇÂªØ´
àÊ×éÍ¹Í¡, Ê‹Ç¹ÂÖ´ÃÑé§áÅÐá¼‹¹ÃÑºáÃ§¡ÃÐá·¡ ·íÒ¡ÒÃ·´ÊÍº·ÕèªØ´àÊ×éÍ¹Í¡â´Â·´ÅÍ§ãªŒá¼‹¹àËÅç¡¡ÅŒÒ·´ÊÍº 
3 »̃¨ Ñ̈Â  ¤×Í 1. á¼‹¹àËÅç¡¡ÅŒÒ  S50C Ë¹Ò 3 ÁÁ. ªØº¼ÔÇá¢ç§ Œ́ÇÂà»ÅÇä¿ ¢¹Ò´ 220 x 250 ÁÁ. ªÔé¹·Õè 
2 à¤Å×Íº¼ÔÇ¿ �Å �Áá¢ç§ TiC Œ́ÇÂ¡ÃÃÁÇÔ¸Õ CVD ¤ÇÒÁË¹Ò¿�Å �Áá¢ç§ 10      º¹ÇÑÊ Ǿ K100 Ë¹Ò 1.75 ÁÁ. 
¢¹Ò´ 150 x 150 ÁÁ. ªÔé¹·Õè 3 à¤Å×Íº¼ÔÇ¿ �Å �Áá¢ç§ TiCN ¡ÃÃÁÇÔ¸Õ CVD ¤ÇÒÁË¹Ò¿�Å �Áá¢ç§ 10    º¹
ªÔé¹§Ò¹ K100 Ë¹Ò 1.75 ÁÁ. ¢¹Ò´ 150 x 150 ÁÁ. ¨Ò¡¼Å¡ÒÃ·´ÅÍ§¾ºÇ‹ÒàËÅç¡¡ÅŒÒ·Õè·íÒ¡ÒÃà¤Å×Íº¼ÔÇ
¿ �Å �Áá¢ç§ TiC áÅÐ TiCN äÁ‹ÊÒÁÒÃ¶à¾ÔèÁ»ÃÐÊÔ·¸ÔÀÒ¾¤ÇÒÁá¢ç§áÃ§¢Í§á¼‹¹àËÅç¡ã¹àÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹ä Œ́  
à¹×èÍ§¨Ò¡ÇÑÊ Ǿ·Ñé§ÊÍ§ÁÕ¤‹Ò¤ÇÒÁá¢ç§¼ÔÇ·ÕèÊÙ§ÁÒ¡¡Ç‹ÒàËÅç¡¶Ö§ 12 à·‹Ò Ö̈§à¡Ô´¡ÒÃáμ¡¢Í§á¼‹¹àËÅç¡àÁ×èÍà¡Ô´¡ÒÃª¹
»Ð·Ð¢Í§¡ÃÐÊØ¹ Ê‹Ç¹á¼‹¹àËÅç¡¡ÅŒÒ S50C ·ÕèË¹Ò 3 ÁÁ. ÊÒÁÒÃ¶ËÂǾ ¡ÒÃ·ÐÅØ¢Í§¡ÃÐÊØ¹ä Œ́ «Öè§à»š¹¼Å¨Ò¡
¡ÒÃãªŒà»ÅÇä¿à¾ÔèÁ¤ÇÒÁá¢ç§¼ÔÇàËÅç¡μÒÁ¡ÃÐºÇ¹¡ÒÃ·Ò§¤ÇÒÁÃŒÍ¹¾×é¹°Ò¹ ¨Ò¡¼Å¡ÒÃ·´ÅÍ§á¼‹¹àËÅç¡¡ÅŒÒ 
S50C ¨Ðà¡Ô´¤‹ÒáºÅç¤à¿««Ô¡à¹à¨ÍÃ � (Back Face Signature) ÍÂÙ‹ã¹ª‹Ç§·ÕèÂÍÁÃÑºä Œ́ ÁÕ¤‹Òà·‹Ò¡Ñº 7.02 ÁÁ.

¤íÒÊíÒ¤ÑÞ : ¡ÒÃà¤Å×Íº¼ÔÇ¿ �Å �Áá¢ç§ ; àÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹ ; ä··Òà¹ÕÂÁ¤ÒÃ�äº �́ (TiC) ; ä··Òà¹ÕÂÁ¤ÒÃ�âºä¹
äμÃ (TiCN) ; ¡ÃÃÁÇÔ¸Õ¡ÒÃà¤Å×Íº¼ÔÇ Œ́ÇÂäÍà¤ÁÕ (CVD) ; áºÅç¤à¿««Ô¡à¹à¨ÍÃ �

Abstract

 The purpose of this research is to improve the effi  ciency of steel plate in bulletproof 
vest focusing on hard-thin fi lm coated. The main objective of this work is to decrease weight 
and various kinds of hard-thin-coated fi lms. The effi  ciency of each type is evaluated by the 
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ability to reduce bulletproof and impact resistant. The experiments of  bullet by United States 
National Institute of Justice NIJ Standard-0101.06.  Type II 9 mm. Full Metal Jacketed Round 
Nose (FMJ RN) bullets. The bullet proof vest has outside shell carrier , Fastening System and 
ballistic panel. In the outside shell carrier has two plate. First the experiments is the S50C of 3 
mm. thin. The second is TiC fi lm by chemical vapour deposition (CVD) on substrata K100 of 
1.75 mm. thin and The third is by chemical vapour deposition. Results showed that TiCN and 
TiN fi lm exhibits not increase hardness of Steel Plate in Bullet proof Vest. Because of the high 
hardness therefore much like brittle materials. Is the fracture of the steel plate when the strike of 
the bullet. The results had shown the steel plate S50C of 3 mm. thin exhibits fl ame hardening 
increases surface hardness and impact resistance from the bullet.  The steel plate S50C had the 
back face signature in the range of acceptable at 7.02 mm. 

Keywords : Hard-Thin Film Coating ; Bulletproof vest ; Titanium Carbide (TiC) ; Titanium 
Carbonitride (TiCN) ; Chemical Vapour Deposition (CVD) ; Back face signature

º·¹íÒ

 ¨Ò¡¡ÒÃ» Ô̄ºÑμ ÔË¹ŒÒ·Õè¢Í§à Œ̈ÒË¹ŒÒ·Õè·ËÒÃáÅÐμ íÒÃÇ¨ã¹¾×é¹·Õè 3 Ñ̈§ËÇÑ´ªÒÂá´¹ÀÒ¤ãμ Œ ËÃ×Íã¹¾×é¹·ÕèÍ×è¹æ
·ÕèÁÕ¤ÇÒÁàÊÕèÂ§ ÁÕ¤ÇÒÁ í̈Òà»š¹ÍÂ‹Ò§ÂÔè§·Õèμ ŒÍ§ÃÑ¡ÉÒªÕÇÔμ¢Í§ºØ¤ÅÒ¡ÃàËÅ‹Ò¹ÕéËÃ×ÍÅ´¤ÇÒÁÃØ¹áÃ§¨Ò¡àËμ Ø¡ÒÃ³�μ ‹Ò§æ
·Õèà¡Ô´¢Öé¹ ¤ÇÒÁÃÐÁÑ´ÃÐÇÑ§ºÇ¡¡ÑºÍØ»¡Ã³ �»‡Í§¡Ñ¹μ ÑÇÊ‹Ç¹ºØ¤¤Å Ö̈§à»š¹ÊÔè§·Õè í̈Òà»š¹ÍÂ‹Ò§ÂÔè§¾Íæ¡Ñ¹ àÊ×éÍà¡ÃÒÐ
¡Ñ¹¡ÃÐÊØ¹à»š¹ÍØ»¡Ã³ �·Õèª‹ÇÂã¹¡ÒÃ»‡Í§¡Ñ¹ªÕÇÔμáÅÐÅ´ÃÐ´Ñº¤ÇÒÁÃØ¹áÃ§¨Ò¡¡ÃÐÊØ¹»„¹ËÃ×ÍÊÔè§·íÒÍÑ¹μÃÒÂÍ×è¹æ
ä Œ́ Ê‹Ç¹»ÃÐ¡Íº¢Í§àÊ×éÍà¡ÃÒÐ¨Ð»ÃÐ¡Íº´ŒÇÂ 3 Ê‹Ç¹ËÅÑ¡ ¤×Í àÊ×éÍ¹Í¡ à»š¹Ê‹Ç¹·ÕèãªŒÊíÒËÃÑºÃÑºáÃ§¡ÃÐá·¡
ÍÒ¨¨ÐÁÕÊ‹Ç¹·ÕèãªŒá¼‹¹àËÅç¡ËÃ×Íà«ÃÒÁÔ¡à¾×èÍà¾ÔèÁ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃÃÑºáÃ§¡ÃÐá·¡ Ê‹Ç¹·ÕèÊÍ§àÃÕÂ¡Ç‹ÒÊ‹Ç¹ÂÖ´
ÃÑé§ãªŒÂÖ´àÊ×éÍà¡ÃÒÐ¡ÑºÃ‹Ò§¡ÒÂ·íÒãËŒà¡Ô´¤ÇÒÁ¡ÃÐªÑº áÅÐÊ‹Ç¹·ÕèÊÒÁá¼‹¹ÃÑºáÃ§¡ÃÐá·¡ÅÑ¡É³Ðà»š¹ãÂ·Í¨Ò¡ãÂ
ÊÑ§à¤ÃÒÐË � àÁ×èÍ¶Ù¡áÃ§¡ÃÐá·¡¨Ðà¡Ô´¡ÒÃÂÖ´μ ÑÇª‹ÇÂ Ù́´«Ñº¾ÅÑ§§Ò¹à¾×èÍÅ´¤ÇÒÁàÃçÇ¢Í§¡ÃÐÊØ¹·Õè¼‹Ò¹à¢ŒÒÁÒ àÊ×éÍ
à¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹Ê‹Ç¹ãËÞ‹·ÕèãªŒ¡Ñ¹ã¹»˜¨ Ø̈ºÑ¹ÁÕ Ñ́§¹Õé àÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹¨Ò¡àÊŒ¹ãÂÊÑ§à¤ÃÒÐË �ÍÐÃÒÁÔ´ËÃ×Íà¤¿Å‹ÒÃ� 
ÊÒÁÒÃ¶¤§ÃÙ»ä Œ́ Ṍ ¹éíÒË¹Ñ¡àºÒ ́ Ù´«Ñº¾ÅÑ§§Ò¹¨Ò¡¡ÃÐÊØ¹áÅÐÅ´¡ÒÃà¡Ô´ÍÒ¡ÒÃ¿¡ªéíÒä Œ́ Ṍ (Blunt Trauma) ÍÒÂØ

¡ÒÃãªŒ§Ò¹»ÃÐÁÒ³ 5 »‚ Ê‹Ç¹àÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹ãªŒá¼‹¹à«ÃÒÁÔ¡à»š¹á¼‹¹ÃÑºáÃ§¡ÃÐá·¡ÁÕ¤Ø³ÀÒ¾ Ṍáμ ‹ÍÒ¨à¡Ô´
¡ÒÃáμ¡àÊÕÂËÒÂ·Õèá¼‹¹à«ÃÒÁÔ¡ä Œ́ Œ́Ò¹àÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹¨Ò¡½‚Á×Í¤¹ä·Â»ÃÐ¡Íº Œ́ÇÂàÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹
¨Ò¡àÊŒ¹ãÂä¹ÅÍ¹ 66 áÅÐàÊŒ¹ãÂâ¾ÅÕàÍÊàμÍÃ � ¨Ð»‡Í§¡Ñ¹¡ÃÐÊØ¹ã¹ÃÐ´Ñº 2A àÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹¾ÃÐà¨ŒÒμÒ¡

ãªŒá¼‹¹¿ �Å �Áà«ÅÅÙÅÍÂ �́ËÃ×Í¿�Å �ÁàÍ¡«àÃÂ �  »ÃÐÁÒ³ 200 á¼‹¹ ¹íÒÁÒÍÑ´¡Ñ¹¨¹á¹‹¹áÅŒÇÊÍ´äÇŒμ ÑÇàÊ×éÍ·Ñé§ Œ́Ò¹
Ë¹ŒÒáÅÐ Œ́Ò¹ËÅÑ§ ¼Å¢Í§¡ÒÃ·´ÊÍºÍÂÙ‹ã¹ÃÐ´Ñº 2A ¹éíÒË¹Ñ¡àºÒ»ÃÐÁÒ³  4 ¡¡. ¨Ò¡»¡μ Ô·ÑèÇä» 8-10 ¡¡. 

μ ‹ÍÁÒàÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹ºÒ§ÃÐ¨Ñ¹ãªŒá¼‹¹àËÅç¡¡ÅŒÒäÃŒÊ¹ÔÁ SUS 304 áÅÐá¼‹¹ÍÐÅÙÁÔà¹ÕÂÁ ÊÒÁÒÃ¶»‡Í§¡Ñ¹
¡ÃÐÊØ¹ã¹ÃÐ´Ñº 3A áÅÐàÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹¤Ø³ÀÒ¾ÊÙ§¨Ò¡á¼‹¹à«ÃÒÁÔ¡áÅÐá¼‹¹â¾ÅÔàÁÍÃ � HDPE ¡ÒÃ·´ÊÍº
ä Œ́ÁÒμÃ°Ò¹ÃÐ´Ñº 3 ¨Ò¡¢ŒÍÁÙÅ¢ŒÒ§μ Œ¹¡ÒÃãªŒÇÑÊ Ǿ»ÃÐàÀ·ãÂÊÑ§à¤ÃÒÐË �ÁÒ¼ÅÔμàÊ×éÍà¡ÃÒÐ¨ÐãËŒ»ÃÐÊÔ·¸ÔÀÒ¾·Õè Ṍ 

áμ ‹ÂÑ§¤§ÁÕÃÒ¤Ò·ÕèÊÙ§ Ñ́§¹Ñé¹¼ÙŒÇÔ Ñ̈Â¨Ö§ÁÕá¹Ç¤Ô´·Õè¨Ð¹íÒàËÅç¡·ÕèÁÕÃÒ¤Ò¶Ù¡¡Ç‹Ò ÁÒ»ÃÑº»ÃØ§¼ÔÇàËÅç¡â´ÂãªŒ¤ÇÒÁÃÙŒ Œ́Ò¹
äμÃºÍâÅÂÕèà¾×èÍà¾ÔèÁ¤ÇÒÁá¢ç§áÃ§·ÕèÊÙ§¢Öé¹·Ñé§·ÕèÁÕ¹éíÒË¹Ñ¡ã¡ÅŒà¤ÕÂ§à ỐÁ »ÃÐ¡Íº¡Ñº¡ÒÃÈÖ¡ÉÒ§Ò¹ÇÔ Ñ̈Â·Õèà¡ÕèÂÇ¢ŒÍ§¡Ñº

¡ÒÃà¤Å×Íº¼ÔÇ¿ �Å �Áá¢ç§ TiC áÅÐ¿�Å �Áá¢ç§ TiCN Œ́ÇÂ¡ÃÃÁÇÔ¸Õ¡ÒÃà¤Å×Íº¼ÔÇ Œ́ÇÂäÍà¤ÁÕ (Chemical Vapour 
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Deposition, CVD) ¨ÐÁÕ¤Ø³ÊÁºÑμ Ô Œ́Ò¹¤ÇÒÁá¢ç§·ÕèÊÙ§áÅÐμ ŒÒ¹·Ò¹¡ÒÃÊÖ¡ËÃÍ·Õè Ṍ [2][3][4][5][6] à¾ÃÒÐãªŒ
» Ô̄¡ÔÃÔÂÒ·Ò§à¤ÁÕ¢Í§ÊÒÃã¹Ê¶Ò¹Ð·Õèà»š¹äÍá¡�Ê·íÒ» Ô̄¡ÔÃÔÂÒá¾Ã‹à¢ŒÒã¹à¹×éÍÇÑÊ Ǿ¾×é¹ ÀÒÂãμ Œ¤ÇÒÁÃŒÍ¹ÊÙ§¡ÒÃÂÖ´à¡ÒÐ
¢Í§ªÑé¹¿ �Å �Á¡Ñº¼ÔÇÇÑÊ Ǿ Ö̈§ÁÕ¤ÇÒÁá¢ç§áÃ§ÊÙ§áÅÐμ ŒÒ¹·Ò¹¡ÒÃÊÖ¡ËÃÍä´Œ Ṍ  §Ò¹ÇÔ Ñ̈Â¹Õé Ö̈§ÁÕÇÑμ¶Ø»ÃÐÊ§¤ �·Õè¨ÐÈÖ¡ÉÒ
»ÃÐÊÔ·¸ÔÀÒ¾¤ÇÒÁá¢ç§áÃ§¢Í§á¼‹¹àËÅç¡ã¹àÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹ Œ́ÇÂ¡ÒÃÈÖ¡ÉÒ¿�Å �Áá¢ç§ Tic áÅÐ TiCN à¾×èÍ
Å´¡ÒÃ·ÐÅØ·ÐÅÇ§¢Í§¤Á¡ÃÐÊØ¹ â´ÂÍŒÒ§ÍÔ§¢ŒÍÁÙÅ¨Ò¡àÊ×éÍà¡ÃÒÐºÒ§ÃÐ¨Ñ¹ à¾×èÍ¨ÐÃÇºÃÇÁáÅÐà¡çº¢ŒÍÁÙÅ¤ÇÒÁ
ÊÑÁ¾Ñ¹¸ �ÃÐËÇ‹Ò§ÍÔ·¸Ô¾Å¢Í§¿�Å �Áá¢ç§à¤Å×Íº¼ÔÇ·ÕèÊ‹§¼Åμ ‹Í¤ÇÒÁá¢ç§¼ÔÇáÅÐÅ´¡ÒÃ·ÐÅØ·ÐÅÇ§¢Í§¤Á¡ÃÐÊØ¹ 
à¾×èÍà»š¹á¹Ç·Ò§ã¹¡ÒÃà¾ÔèÁ¤ÇÒÁ»ÅÍ´ÀÑÂ¢Í§à Œ̈ÒË¹ŒÒ·Õè·ËÒÃáÅÐμ íÒÃÇ¨·Õè» Ô̄ºÑμ ÔË¹ŒÒ·ÕèàÊÕèÂ§μ ‹Í¡ÒÃ·ÐÅØ·ÐÅÇ§
¢Í§¤Á¡ÃÐÊØ¹ 

ÇÔ Õ̧¡ÒÃ´íÒà¹Ô¹¡ÒÃÇÔ¨ÑÂ

 Ñ̈´·íÒàÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹ ̈ íÒ¹Ç¹ 3 μ ÑÇ à¾×èÍ·´ÊÍº Œ́ÇÂ¡ÃÐÊØ¹»„¹¨ÃÔ§μÒÁÁÒμÃ°Ò¹ NIJ Standard- 
0101.06 [9] áμ ‹ÅÐμ ÑÇ»ÃÐ¡Íº´ŒÇÂ ªØ´àÊ×éÍ¹Í¡ (Outside Shell Carrier) à»š¹Ê‹Ç¹·ÕèãÊ‹á¼‹¹àËÅç¡·ÕèãªŒã¹¡ÒÃ
·´ÊÍº, Ê‹Ç¹ÂÖ´ÃÑé§ (Fastening Sys-tem) áÅÐá¼‹¹ÃÑºáÃ§¡ÃÐá·¡ (Ballistic Panel) Ñ̈´·íÒá¼‹¹àËÅç¡¡ÅŒÒ
·ÕèãªŒ·´ÊÍºà¾×èÍãÊ‹»ÃÐ¡Íºã¹Ê‹Ç¹¢Í§ªØ´àÊ×éÍ¹Í¡ á¼‹¹àËÅç¡¡ÅŒÒ·ÕèãªŒã¹¡ÒÃ·´ÊÍº 3 ª¹Ô´ (3 »̃¨ Ñ̈Â) áÅÐ
·´ÊÍº¤ÇÒÁá¢ç§¼ÔÇ ¡ÒÃàμÃÕÂÁá¼‹¹àËÅç¡¡ÅŒÒ·ÕèãªŒã¹¡ÒÃ·´ÊÍº á¼‹¹·Õè 1 á¼‹¹àËÅç¡ S50C Ë¹Ò 3 ÁÁ. ¨Ð
·íÒ¡ÒÃ¢Öé¹ÃÙ»á¼‹¹àËÅç¡ãËŒä Œ́ÃÑÈÁÕ¤ÇÒÁâ¤Œ§¨Ò¡ÈÙ¹Â �¡ÅÒ§ 500 ÁÁ. à¾×èÍãËŒä Œ́¤ÇÒÁâ¤Œ§¡ÃÐªÑº¡ÑºÅíÒμ ÑÇ ¹íÒàËÅç¡
ä»¼‹Ò¹¡ÃÃÁÇÔ¸Õ·Ò§¤ÇÒÁÃŒÍ¹ (Heat Treatments) à¾×èÍà¾ÔèÁ»ÃÔÁÒ³¤ÒÃ�ºÍ¹áÅÐ¤ÇÒÁá¢ç§·Õè¼ÔÇ ãªŒ¡ÃÐºÇ¹¡ÒÃ
ªØº¼ÔÇá¢ç§â´ÂãªŒà»ÅÇä¿ãËŒ¤ÇÒÁÃŒÍ¹ (Flame Hardening) Œ́ÇÂá¡ç«Í«Ô·ÅÕ¹·Õè¤ÇÒÁÃŒÍ¹ÊÙ§¡Ç‹ÒÍØ³ËÀÙÁÔÇÔ¡Äμ
àËÅç¡áÅŒÇãËŒà¡Ô´¡ÒÃàÂç¹μ ÑÇÍÂ‹Ò§ÃÇ´àÃçÇà¾×èÍ·íÒ¡ÒÃªØºá¢ç§à©¾ÒÐ¼ÔÇ Ê‹Ç¹ªÔé¹·´ÊÍº·Õè 2 ·íÒ¡ÒÃà¤Å×Íº¼ÔÇ¿ �Å �Á
á¢ç§ TiC áÅÐªÔé¹·´ÊÍº·Õè 3 ·íÒ¡ÒÃà¤Å×Íº¼ÔÇ¿ �Å �Áá¢ç§ TiCN

  

ÀÒ¾·Õè 1  àÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹·ÕèÍÍ¡áººÊíÒËÃÑºãªŒ§Ò¹¨ÃÔ§áÅÐãªŒã¹§Ò¹·´ÊÍº
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μÒÃÒ§·Õè 1  ¤Ø³ÊÁºÑμ Ô¢Í§ÇÑÊ Ǿ·ÕèãªŒã¹¡ÒÃ·´ÊÍº

     
μÒÃÒ§·Õè 2  ÍÍ¡áºº¡ÒÃ·´ÅÍ§ Œ́ÇÂ¡ÃÐÊØ¹»„¹¨ÃÔ§μÒÁÁÒμÃ°Ò¹ NIJ Standard-0101.06 [9] 

μÒÃÒ§·Õè 3  ·íÒ¡ÒÃ·´ÅÍ§ Œ́ÇÂ¡ÃÐÊØ¹»„¹μÒÁÁÒμÃ°Ò¹ NIJ Standard-0101.06 [9] 
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( ) 

Velocities 

(m/s) 

(±9.1m/s) 

Velocities 

(fp/s) 

(±30fp/s) 

II 9 mm (FMJ RN) 8 g 124 gr 379 m/s 1245 ft/s 

 9 mm (FMJ RN) 8 g 124 gr 398 m/s  1305 ft/s  

 .357 Magnum (Lead) 10.2 g  158 gr 408 m/s  1340 ft/s  

 .357 Magnum (Lead) 10.2 g  158 gr 436 m/s  1430 ft/s  
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 ¡ÒÃ·´ÅÍ§¨Ð¢Í¤ÇÒÁÍ¹Øà¤ÃÒÐË �ãªŒÊ¹ÒÁÂÔ§»„¹¡Ñº¼ÙŒºÑÞªÒ¡ÒÃ¡Í§¾Å·ËÒÃÁŒÒ·Õè 1 ¤‹ÒÂ¾‹Í¢Ø¹¼ÒàÁ×Í§ 
Í.àÁ×Í§ ¨.à¾ªÃºÙÃ³� (Ë¹Ñ§Ê×ÍÃÒª¡ÒÃ·Õè È¸. 0539/42) ¡ÒÃ·´ÊÍº¨Ð·íÒ¡ÒÃ Ñ̈´àμÃÕÂÁÍÒÇØ¸»„¹áÅÐà¤Ã×èÍ§
¡ÃÐÊØ¹μÒÁÁÒμÃ°Ò¹ NIJ Standard-0101.06 ÃÐ Ñ́º II (¨Ò¡·Ñé§ËÁ´ 5 ÃÐ Ñ́º) ãªŒ¢¹Ò´¡ÃÐÊØ¹ 9 ÁÁ. (FMJ 
RN) ¹éíÒË¹Ñ¡ËÑÇ¡ÃÐÊØ¹ 124 à¡Ã¹ (8 ¡ÃÑÁ) ¤ÇÒÁàÃçÇ 379 - 398 m/s (±9.1 m/s) ÃÐÂÐÂÔ§ 5 àÁμÃ ̈ íÒ¹Ç¹
ÃÇÁ 6 ¹Ñ´ ÅíÒ Ñ́º¡ÒÃÂÔ§·Õè 1. ÁØÁ 0 Í§ÈÒ í̈Ò¹Ç¹ 3 ¹Ñ´ ÅíÒ Ñ́º·Õè 2 ÁØÁ 30 Í§ÈÒ í̈Ò¹Ç¹ 1 ¹Ñ´ ÅíÒ Ñ́º·Õè 
3 ÁØÁ -30 Í§ÈÒ í̈Ò¹Ç¹ 1 ¹Ñ´ ÅíÒ Ñ́º·Õè 4  ¡ÅÑºÁÒ·ÕèÁØÁ 0 Í§ÈÒ í̈Ò¹Ç¹ 1 ¹Ñ´ ºÑ¹·Ö¡ÀÒ¾¶‹ÒÂÅÑ¡É³Ð·Ò§
¡ÒÂÀÒ¾áÅÐμÃÇ¨ÇÑ´áºÅç¤à¿««Ô¡à¹à¨ÍÃ � (Back Face Signature) 

¼Å¡ÒÃ·´ÅÍ§

 ¨Ò¡¼Å¡ÒÃ·´ÅÍ§ á¼‹¹àËÅç¡ K110 Ë¹Ò 1.75 ÁÁ. ¢¹Ò´ 150 x 150 ÁÁ. ·Õè·íÒ¡ÒÃà¤Å×Íº
¼ÔÇ¿ �Å �Áá¢ç§ TiC áÅÐ TiCN äÁ‹ÊÒÁÒÃ¶à¾ÔèÁ»ÃÐÊÔ·¸ÔÀÒ¾¤ÇÒÁá¢ç§áÃ§¢Í§á¼‹¹àËÅç¡ã¹àÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹
ä Œ́ àÁ×èÍ·íÒ¡ÒÃ·´ÊÍºÂÔ§ Œ́ÇÂ¡ÃÐÊØ¹ 9 ÁÁ. (FMJ RN)  ã¹ÃÐ Ñ́º II  ÁÒμÃ°Ò¹¡ÒÃ·´ÅÍ§ NIJ Stan-
dard-0101.06 á¼‹¹àËÅç¡¡ÅŒÒ ·Õè·íÒ¡ÒÃà¤Å×Íº¼ÔÇ¿ �Å �Áá¢ç§ TiC áÅÐ TiCN ¨Ðà¡Ô´¡ÒÃáμ¡áÅÐäÁ‹ÊÒÁÒÃ¶
ËÂØ´¡ÒÃ·ÐÅØ¢Í§¡ÃÐÊØ¹ä Œ́ ÊÒàËμ Ø¡ÒÃáμ¡¢Í§á¼‹¹àËÅç¡·Õè·íÒ¡ÒÃà¤Å×Íº¼ÔÇ¿ �Å �Áá¢ç§ TiC áÅÐ TiCN ÍÒ¨
à¹×èÍ§ÁÒ¨Ò¡¤‹Ò¤ÇÒÁá¢ç§·ÕèÊÙ§ÁÒ¡¢Í§¼ÔÇ¿ �Å �Áá¢ç§ TiC ¤‹Ò¤ÇÒÁá¢ç§ 3600 HV áÅÐ¿�Å �Áá¢ç§ ¤‹Ò¤ÇÒÁá¢ç§ 
TiCN 2800 HV Ê‹Ç¹àËÅç¡ S50C ¤‹Ò¤ÇÒÁá¢ç§ 240 HV «Öè§¨ÐàËç¹ä Œ́Ç‹Ò¿�Å �Áá¢ç§ TiC áÅÐ TiCN ÁÕ¤‹Ò
¤ÇÒÁá¢ç§ÁÒ¡¡Ç‹ÒàËÅç¡¸ÃÃÁ´Ò»ÃÐÁÒ³ 12 à·‹Ò Ö̈§à»š¹ÅÑ¡É³ÐÇÑÊ Ǿ·Õèá¢ç§ÁÒ¡áμ ‹à»ÃÒÐ áμ ‹àÁ×èÍà·ÕÂº¡ÑºàËÅç¡ 
S50C ¨ÐÁÕ¤‹Ò¤ÇÒÁá¢ç§¼ÔÇ·ÕèÊÙ§áÅÐàË¹ÕÂÇà¹×èÍ§ÁÒ¨Ò¡àËÅç¡¼‹Ò¹¡ÃÃÁÇÔ¸Õ·Ò§¤ÇÒÁÃŒÍ¹ (Heat treatments) â´Â
à»ÅÇä¿áÅŒÇªØº¹éíÒ áμ ‹á¼‹¹àËÅç¡ S50C ¡çÂÑ§à¡Ô´áºÅç¤à¿««Ô¡à¹à¨ÍÃ � (Back Face Signature)  ÍÂÙ‹ã¹ª‹Ç§·Õè
ÂÍÁÃÑºä Œ́ ÁÕ¤‹Òà·‹Ò¡Ñº ÁÕ¤‹Òà©ÅÕèÂ 7.02 ÁÁ. Ê‹Ç¹¡ÒÃà»ÃÕÂºà·ÕÂºÍÔ·¸Ô¾Å¢Í§¿ �Å �Áá¢ç§à¤Å×Íº¼ÔÇª¹Ô´μ ‹Ò§æã¹
¡ÒÃËÂØ´¡ÒÃ·ÐÅØ¢Í§¡ÃÐÊØ¹»„¹ ¨Ò¡¼Å¡ÒÃ·´ÅÍ§á¼‹¹àËÅç¡ K110 ·Õè·íÒ¡ÒÃà¤Å×Íº¼ÔÇ¿ �Å �Áá¢ç§ TiC áÅÐ 
TiCN äÁ‹ÊÒÁÒÃ¶ËÂØ´¡ÒÃ·ÐÅØ¢Í§¡ÃÐÊØ¹»„¹ä Œ́ 

μÒÃÒ§·Õè 4  ¡ÒÃà»ÃÕÂºà·ÕÂº¼Å¡ÒÃ·´ÅÍ§ 

ÊÃØ»¼Å

 àËÅç¡¡ÅŒÒ S50C ¼‹Ò¹¡ÃÃÁÇÔ¸Õ·Ò§¤ÇÒÁÃŒÍ¹â´ÂãªŒ¡ÃÐºÇ¹¡ÒÃªØº¼ÔÇá¢ç§â´ÂãªŒà»ÅÇä¿ãËŒ¤ÇÒÁÃŒÍ¹ 
«Öè§à»š¹¡ÃÃÁÇÔ¸Õ¾×é¹°Ò¹áÅÐ´Ñé§à´ÔÁ¨ÐãËŒ¤‹Ò¤ÇÒÁàË¹ÕÂÇÁÒ¡áÅÐÁÕ¤ÇÒÁá¢ç§¼ÔÇ·Õè´Õ àÁ×èÍ·íÒ¡ÒÃ·´ÊÍº¨Ðà¡Ô´
áºÅç¤à¿««Ô¡à¹à¨ÍÃ �ÍÂÙ‹ã¹ª‹Ç§·ÕèÂÍÁÃÑºä Œ́ ÁÕ¤‹Òà©ÅÕèÂà·‹Ò¡Ñº 7.02 ÁÁ. Ö̈§ÊÒÁÒÃ¶ãªŒà»š¹á¹Ç·Ò§ã¹¡ÒÃ·íÒàÊ×éÍ
à¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹·ÕèÁÕ»ÃÐÊÔ·¸ÔÀÒ¾áÅÐÃÒ¤Ò¶Ù¡ä Œ́ Ê‹Ç¹á¼‹¹àËÅç¡¡ÅŒÒ·Õè·íÒ¡ÒÃà¤Å×Íº¼ÔÇ¿ �Å �Áàá¢ç§ TiC áÅÐ 
TiCN äÁ‹ÊÒÁÒÃ¶à¾ÔèÁ»ÃÐÊÔ·¸ÔÀÒ¾¤ÇÒÁá¢ç§áÃ§¢Í§á¼‹¹àËÅç¡ã¹àÊ×éÍà¡ÃÒÐ¡Ñ¹¡ÃÐÊØ¹ä Œ́ ¨Ðà¡Ô´¡ÒÃáμ¡áÅÐäÁ‹

 

  
  

 

S50C  7.02 . 

K110  TiC  - 

K110  TiCN  - 



45

ÊÒÁÒÃ¶ËÂØ´¡ÒÃ·ÐÅØ¢Í§¡ÃÐÊØ¹»„¹ à¹×èÍ§¨Ò¡¤ÇÒÁá¢ç§¼ÔÇ·ÕèÊÙ§ÁÒ¡¡Ç‹ÒàËÅç¡ S50C »ÃÐÁÒ³ 12 à·‹Ò Ö̈§à¡Ô´
¡ÒÃáμ¡ä Œ́§‹ÒÂàÁ×èÍÁÕáÃ§¡ÃÐá·¡·ÕèÊÙ§ 
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