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J! FOREWORD 

p 
:Following a Congressional mandate 1 Jo develop µew·,and improved techniques, 

<='S�ems, and equipment .\o strengthei'ilaw enforcement and criminal justice, the National . 
Ii1stitute of Law Enforcement &JdCriminat Justice (NILECJ) has established the Law 
:Enforcement Standards Laboratory (LESL) at the National Bureau of Standards. LESL's 

\ � function . is to co�duct research that will assist law · enforcement ancf criminal. jwtace " · · 
agencies in tbe .selection and procurement of qwtlity equipment. · 

. In response to prioritic� established by NILE©. LESL is: (1) Subjecting existing 
; equipment to laboratory testjng and evaluation and (2) conducting research leading to the 

development of several se1�es of documents, including nati9nal volw'.itary equipment 
standards, user guides and t(:chnical reports. 

This document, NILECJ-STD-0101.01, Ballistic Resistance of Police Body Armor, is 
;; a law enforcement equipment standard developed by LESL and-approved �d issued·_� 
• NILECJ .. Additional standards as well as other documents .�e being issued under .. th��,.
1 1 

!: LESL program in the areas of protective equipmeµt, �mmunicatipns. equipment, security :':\\"n· 
systems, weapons, emergem:y equipme11t, investigative aids, vehicles an4clothing. 

'\ 
J'his equipment standard is a technical document consisting of performance and other 

requirements togethtir with a description of test meth�s. Equipment which can meet these 
')l

�- ·. •· ...-a·•-·,,. 
. · .. 

:., p-" 

requirements is of superior quality and is suited to -the needs of .law enforcement agermies. 
Purchasers cim use, the test methods clescribed in this standard to determine firsthand 
whether a particul� equipment item meets ,the requiremen� of the standard, or they may 
have the tests (',onductedon then- behalf by� qualified testing laboratory. Law enforcement 
personnel may also reference this standard fu purchase documents and require that arty 

, equipment offered. for purchase meet its requirements ·and �t this compliance be either 
guar�teed by the vendor or attested to by an independent �ting laboratory. 
··1 ,, The necessarily technical nature of this NILECJ standard, and its special focus as a 
procurement aid, make it of limited use to those w�o seek general guidance concerning 
body armor. The User Guide Series is designed to fill that n�. We plan to issue guides to 
,various items- of l�w enfor�ment equipment as soonias possi�le; within the constraints of 
available funding. �d. the overall NlLECJ program. 

-:rtie user guides being _issued are highly readilble and tutorial in nature in contrast to 
the stpndards, which are highly .technical and intended for laboratory, use by technic� 
personnel. The �des provide, in non-iec�cal ·languag�,n atio� for pu,:cb.asing�orrnn
agents. and other ·mterestedtpersons concermng the capabilities- of eqwpment currently �
available. They �ay t�n sbtect equipm¢nt appropmte to the performance required by 
their agency; Recommendations for the developmentof ()�C.1llar guides sho,µld be sent .to 

-
. 

• 

. 1s«;don 402(1>) of thf'Omnibus, Crillie Ccmtrol ands.t� Stc:�ts:Act of 1968, as !IJDfflded. ; ,, 
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,/NILECJ �tandards are sqbjected to continuing review. Technical comments and 
r¢ommended revlsio�s are iiivit�� from1 , all interested parties. Suggestions should be 
addr�:to the !togram Manager for St�dards, National Instit�te of Law Enforcem,e�!
and ,Criri\inal Justfoe, Law Enforcement Assistance Admini�tr�tib.n,,aU.S

i, 
:'J)ep,rf__n1ent of 

Justice, Washington, D.C. 20531. 't__ f-
Lester D. Shubin�""'/ 
Program Manager for Stamlar(ls 
Nati9nal Institute of Law · - ' 

Enf'orcentent and Criminsl 
Jus:ice 
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NILECJ-S'l'D-0101.0l '' 

. NILECJ _ SJ:ANDARD FOR THE'' ,, BALLISTIC 
RESISTANCE OF POLICE BODY ARMOR 

1. PURPOSE 

The purpose of this standard is to �tablish mininrum performati& r�quireanents an� -- =�= -"'""c<, . 
methods of test fol' the ballistic resistance of police body armo,r. This sta!1.cl11tdJ.�revision-
of NILECJ--STD-0101.00, dated March 1972 [2}, -��c.-...=o -==""'==-� ��� . . ,r 

�_,;:;::c;-�--;::.�- -

-�_,:;���--- ''",.
. a;�OPE AND CLASSIFICATION 

2.1 Dis�caiori 

This i.tandai:d is applicable to armors intended to p�otect the toi:� against gunflre. 
Many different types of armor are now available; they range in ballist.ic resistance from .those designed ·nto protect against small\caliber handguns · to those d�igne<hto protect - ' against high-powered rifles; . - · . · _

Personal protective armor manufact�rers make a great variety of armors, many to 
special order, but production is <:urren,t!y=bOncentrare,d in six cl�ses designed ,to resist the · following threats: , . /""� , 

. e 22 L��d (1050 ± . .40 fps); 38 S�., 158 gr RN l�d (85� ± 50 fps); . . �al2 gauge #4 shot .n., .� .· · ..· 
- _- ,_,�57 Mag., 1S8 gr,JSf (12S0 ± SO fps); and 9 mm, 124 gr FMJ (1090 + 75 fps),r -

• 357 Mag., 158 g; JSP (139S ± 20 fps); and 9 mm; 124 gr FMJ (1175 ±-7(fpsj-·• 44 Mag., 240 gr JSP (1425 ± 50 fps). ,1 
, • '• 30 Carbine, ··1 10 gr M-1 (19SQ ,;:'::" __ 5,(Lfps);-cruid,fZgauge rifled slug (l(i()() + Sil.fps). 

8 30-06�fl��166 gr AP M...'.t (2750 ± SO fps). 
•� . [l

The ballistic threat posed by a bullet depends, among other thinPt on its composition,
shape. caliber, mass, and impact velocity. Because of the wid,e variety of cartridges 
available in a given caliber, and because of the existence of hand loads, armors that will 
defeat a standard i,�t round may not defeat other loadings in the same �ber. For example, 
an armor that prevents penetration by a 357 Magnum test round may or �y not defeat a ..357 Magnum"round with highernvelocity. In general, an armor that defeats a given lead
core round will not resist penetration by an �tical round with an armor-piercing core. 
The test ammwlitions specified in this sta,:J,daid represent common threats to Jaw enforce
ment officers. 

2.2 r:.1assificatio11 
.�JI 

fl " 

Poli� body armors covered by this standard are clas.mied into five types, by level of · 
r .· rformance. Table 1 summarizes the protectioJt they aft'ord. , 

· ,:/! . -.-?'.' 
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TABLE 1 .  Protection Apord'ed by Police Body<Jrmor . 

. ;s:"'------------------------,----•_....,,,,,..,�·�--------------

· O  

�,_ �- :r;/ 
;,/ I'.._ 

,, 

Threat 
Type I 
Armor 

llalli>1ie Pra1cctlon Alfordcd 

Tyt>e II-A Tfpe II •rt><= Ill 
Armor O AntY.lr Armor 

Type JV 
Armor 

22 u�;iv (H)
2s �to: 
32 'Anto. /

.38 Sp1,1eial 1/ead ., 
12 Gauge (:4 l.b.i Shot 

Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Y4 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

/Yes 

. · ,\Yl.'S 
Y.es 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

t,,._, 

�-,, 

.7 

· /' ✓,:, 

i!' 
357 �g,ilum JSP 
9 �{I/uger ,F.M! 
38 'S�:'ial HV 
22 LR.HVes(R) 
45 Aul\). 
12 Gau11e 00 DK 

No11 No 
No 
No 

Ni, 
Noes!.:. 

YesU> 
Yes1'> 
Yes 
Yes 
Yes 
Yes 

tvest2) 
' YesW 

Yf!I 
Yes 
Yes 
Yes 

,'.::-' 

Yes 
Yes 
Yes 
-Yes 
YCI! 
Yes 

Yes 
Yes 
Yes
Yes
Yes 
Yes 

,2, 

7.62 mm FM'J 
•11:4 Magnum .Lead 
44 ?dagnum JSP 
41 �gnurn . .  

. -� ,· 
No 
No 
No 
No 

J,�o
No 

- �esNo 
No 

No 
No 
No 
No 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

30-06 PSP No No No Yes Yes 
30 Carbine 
12esGaugeesRS 

No 
No 

Nt) 
No 

No 
No 

Yes 
Yes 

Yes. 
Yes 

No Yes 

Abbrcmlions: Af'-Armor 
BK.-�bm 

�:..Full Mela! Jackel 
(11)-.,ttiii'idglUI 
HV-n/g!> Vc)ocityes. 

JSP-,-Ja,:�ctcd Sol} Point 
LRf,v�Loog Rillc High Velocity

PSP-Pointcd Soll Poi/at 
(lt}-Rine
RS-Rin�esSlug 

0 
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2,2.1 T rpe I (22 LR-38 Sp•cial) ,

::,; ii' . ' .. 

j\Thi� afrmor protects.agaµ,st the standard test rounds as defined in paragraph 5.1 .1 .  It 
also provid� protection against les�r threats suche� !�gauge No. 4, !1r2d shot and most 
handgun rounds in calibers 25 mid 32. 

2,2,2. Typtt II-A {lower Velocity 357 Maqnum-9mm) 
··.• •- .1 

This armor protects against the stan.��'1'Jest rounds as defined in �/aragraph S.1.2. It 
. also provides protection against .lesser threat.1 s,icij as .12 _gauge 00 buck\�hot, 45 Auto;, 2i 

• caljbe: Lo�g Rifl,e High Velocity ,Crifle)rHigh Vellfity 3.:8 Specl� and s��m�. other factory 
. lo/Jds 1tl cahber 357 Magnum and 9 mm, as well as ft��.threats mf,ntloned 111 paragraph 2:2.1. 

/1 �-:-:�-

ff 
ji I#,2,3 Typa II (Higher Velocity 357 Meignum-9 mm) 

Tiiis armor protects against the'<Bµi__ndarci test roun,ds as--defined in paragraph �-p, It 
.•·· also provides protection against}esser threats such as 12 gauge 00 buckshot, 45 A111to., 22 

caliber Long Rifle High Velocity (rifle), High Velocity' 38 S�cinl and ,most other fiictory 
!oads in caliber 357 Ma_gnupi and 9 mm, as well as the threats· mentioned in paragrapl\1 2.�. 1 
and 2.2.2. 

2,2.4 Type Ill (High-Powered Rifle} 
/I

I 

0

.This armor protects against the standard test round as d¢fined in paragraph 5.1 .4. It .. 
also provides protection against lesser threats such as 223 Remington (5.56 mm FMJ); 30 
Qu'.l,)me FMJ, and 12 gauge rifled slug, as well as the threats mentioned in paragraphs 2.2. 1; 

�e2.2.2eafuhZ.2;3.- .•- '-' .::.. 

Type av (Armor-Piercing Rifle) 

.This armor protects against the standard test round as defmed fa paragraph 5.1. 5� It ·1 •  

also provides at least single hit,protection against the threats mentioned in paragraphs 2.2.1 ,  
2.2,2, 2.2.3 and 2.2.4. · 

2,2.6 Special type 

A purchaser having a special requirement for a level of protection other than one-of 
the above standards should specify the exact test rounds to be used, and in,dicate that this 

" - ✓ . 

standard shall got{ern in all oth�r respects. ,, · 

_ -:2.�,- · CcJtfl;u,ation 
-Po!icf body amtor is offered in �evariety of configurations. Altmakes and models offer 

protection for the torso ftont. M:any models also cover the back/ and some ofl'er-�additional 
protection. Poli� body armor,.,may be specified to contain armoi: p�rts to cover The; .,,. 

= 
,. (a) torso' front, or. front and sides _ c - -: ��-=:�e ,,_,-"'=�-=:>l" 

(b).torso b.ack. or babk and sides .. ,/ 
(c) groin; 
(d) coccyx (en,d of the spine) 

or any practical combination of these, as required. 

3 
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/ 4. 1 

· · Q,r:�;;;;�}.itt�� �ybe �;;��.:in�:.a ��: n�be!� e.;:, ,a serid�umbe�;<�, ·.� · · -

ij�, 

..-:�--�.� 

- . 

, '· ' , , The�JJ.!'.,face of Ill! if,t��l.'_ des!gnated by the. manufacturer as :the face tbat'sbould �. · • 
wontaway fi6ml�� body. . _ ., _ · 

_ ..· �- �- �- ., ;) _ .. .. �=: · - . ·: . .>�, :��'
I "-::,., 

4. REQUIREMENTS-· 
(': i;:i. - - c"' � 

Sampling ftr Test .,,, 

· •1;(, ,,· 4.2 Test Sequence - .. . 
.<· -::.- . -\.':.� '·-- - --:� :::-,-.. . '-;; \,i.� ·: ' - � · Armors shall _be exanuned to determine ..coqipfiance with.the,,:r�eni�nts of para-· 

·t. graphs .4.-J and 4.4, and .shall then. be tested for complia,nce 'with the requiremen1ts of 
.paragraph-'4,5. .. . , . . 

.4.3 Wol'.lcmanship " " 

c,Each armor-: shall:. be free.;-from•'Wrinkles, blist;!'S, :;cracb o.r fabri� ·tears, s crikiiig; 
·· ehip�·arf�harp 'oomem and other evidences of inferiqr WO!�P:\\_ ' . '/ . <.l 

, - - - .  

:,��� c � 7, ,  • ,  � '�� ' c  ., • C )\ c �. .  . ,,:� j/�)���
.

"¢ .

Each armoaliJiM,e��ly and durably1_11atked10 provide the following.in.fo::�::.;tio�:\' 
' '<.- . . ,,::: �  -1:, . - -.:....-:-,.::.�. .., ·.· "" ·, � ,::, - . 

_ll) name,.logo orother identqicatieq,.,�f� m,anufacturer=_ . . �r�-- . .,;,,:, · b) ty� of\body armor, according;to section�f� $iaridardt·"'=-�

· •�;•.. . 'i�a�:��.·.��': ·· ·.·· ·��- :���--- -�- -��::,.. . 
i:. ·g)'clearimg�u,ictiom for,the0 ballistic,Jll8tenah,n<l fo,r:the armor carrier, if any- . . - -,--, �� � -;:.,  -:: ' � i: - .  , � . -. ;� �" , 

- .
�,;,-

-� o 

. '":-'�c::'c,� :r. . 

- ��--��;::�.;j 
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Require& 

, - I/ �' .- -:;.. 

44 mm o¼;; : .0. . 

· ,  1.73 

=.:.-__-. --';' ··-=--,, 
, • 

"4.5.': ,�1111tlc Penetratlon°;nd 'Deformation C 

-
-" ;, ', .. >-- � . \,, ;, - _____ ,_- .. '-: -

. JJne ,cofuplet� af.mor 11hall be iested for resistance to ballistic penetration an<ll?_allistic ,,-;· 
<defo�tion in �<:ordan� with0f>aragraph s:2. A second armor shall be so tested after-w�� 
. conditit)ning in accO-rdande .with paragraph 5. 1 .8. Penetration by any fair hit, or def9rma:'"· 

"" tion to0� depth greater ·thart�·44, mm (1.73 in� 01 either test, shall constitute failure: . The ' 
detailed requirements are swillii�zed in table 2. . . , . '�-�: 

,.,,, . 
.\-. _ Ai. , ----�TA�tE 2. Test-Summary 

". 
�,. Nominal Su111ested . · ,  

'q eullet Batte! �,
Mass Leng1b '··< .\. 

Bullet 
Velocity.Armor T�, Test Ammunition 

---"--
'2i6�� 15 to 16.5 cm =- 320 ±�1�fa"'i �f5• 

- 1 .73 in40 �"'esr ';, ;�-t� 6.5 in ··0,dfl'°�0 �Ns . 
022 LRHV ·~ ·• 44 mm· 

Lead 
I "'38 Special 10,2 grams lS'todtffc�� 259 ± 15 mis s• 0 44 mm  

RN Lead 158 graitls. ,.. ,,,.,,;" 6  to 6.5 in . .  · "' aso.;;t; 50 ft/s 1 .73 in 
� t";G--c. - • --:- • - --._ 

• ''"151 P.fagnum , 10.2 grams 10 toC. 12 cm 3111± 15 m/s 0 44 mm
1sr· 15� grains 4 to 4.75 'in 12so ± so ft/s 1.73 in 

. ll-'-A ., .-,.--------.,------------,------,----
.90mm. 8.0 grams1 10 to 12 cm 3)2. + 15 mis 0 44 mm  
FMJ 124 grains 4 to 4.75 in 1090 ± 50  ft/s l.730in 

357 Magnum ' U.l.2 graD1S .. 15 to 16.S cm 425 ± 15 m/s . · -�- s• 
1395 ± 50 ftis 

0 44 mm  
,J�80grains .... "--:- '", 

6 tQ,6.5 in 1.73 fu. 
Il . , .  

10 to 12 cm , o 358 ± 15 mis 
4 to 4.75 in 1175 + 50 fV's 

"" 90mm · 8.0 gruris, 
FM.J-'0. 124 grains;'\ . l.730in jl 

7.61 � 9.7 grams . 873 ± 46 mls 0 44 mm 
(308 Winchester)150.grains III " 2863 + 151 ft/S 

(J 
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The test w�� W,�Y be,r.. �57 Magn��a�<Jgun. Q�;tes! ���1 �TJ:ise wie of a 1um£!�:s.. . = 

• 

of 425 ± l5 meters (1395 ± 50 feet)l)er i;c:!COnd '. _ :',� _. _ . 

· 0-· . .  5. TEST METHODS 

.. 5.1 Test �uipment 

It should be noted that hand-loaded ammunition may be reqwred to achie�e some of · 
the bull�t velocities requited inJhes'following paragraphs; · .. · ,. 

5.1.J . Type I Teit Weapons ,�cLAmmu,�ltlon - ;:/5.1.1.1 22 LR  

Tbe t�t weapon may be a 22 caliber handgun or test barrel. The use of a handgun with 
a 15 to hS:S�ctps= (6'tcro:S,in)-�bartel is suggested. Test bullets shall be 22 Loµg,Rifle High 
Velocity lead, with 8-ominaf masses"off� grams (40 grains) and measured velocities of 

. .  320 ±, 12 metel:8 (1,050 ± 40feet) per second; 

5. 1.1,2 31 $pedal 

. _ The test weaport may be a 38 Special handgun or test btl.l'l'el, The u:se of a handgun
with a 1� to· t6:5 cqi (6•to.s S in) barrel is suggested� 'fes! bullew_ shall be 38 Special round: .  �6.s
nose lead, with nominal ·masses df 10.2 grams (158 - grains) arid ·measured velocities of 

0 • ·• J,259.+ 15 rne�_rs (850 ± 50 feet) per second. 

�· . , := ��J ��::;::t� :.�:::•nmm�nhl01> · •-•• ··•···• -·· ·� £ •••• � -··•····· ·· · ·· �·�� 

1 �>·-�:, . '  :: 1� . �- , 
' . 

- ~ f • ' 11 • -=- � "==· .= --:!c ' • 
- :. 

' The test weapOil1nay be a 357".?�gnum l1�dgun or test J>e;rret. The use of a, handgun 
with a 10 to 12-cm (4.to .4.75'in)°barrel.j,s suggestect.·Test:buiiets shall be 357 Magnum 

· _ jacketed scjft,.point, ,,withl�orni�� masses oflo��p31J1$ (158 graiµs),and m�ured v�locities . 
''--,."", of 381 ±15 mete� (1250+ SO �eet) per $CCOnd. - -� . . · 

l\ 
. -. .!;:,. .,,-::-.. • _· _"J � - 0 '�. -

-i:��...,..__ � �� s.1;?,2 lower Veloc.'tyo9.m'!�-� . · · . : ·· • •·s· 
. �• •. · .  .,,: 

. 

. •' 

· ,,: . -:,The't�t weapon may ¥ ;  9 mm han�gun or test barrel. Th��.of a' 'habdgu:ri with a "s
· , 10 to· 12 cm '(4"t? 4.75 in) barrel inugges�. Test h,µllets shall be 9 mm f�Jlmetal.ja��eted, ' 

with nominal rria� of 8.0 gr1:U11S (124 ·grains) and. measured velocities of 332 +15 nietl'_rs 
(1090±SO feet)·pe.r1t...�ttd. . 
. . . >�<�' · , --

'¾ 

5.1.3 Type IU'tr.,t Yleapori•"ond. Amm�nltlon 
• 

,.,  • 
""' - > 

_

5.1.3.1 HigherVelodty 357 ��gnu,i";-�-. 
� - - - -�.:;-- �-..- �-::;. �� · ����-- . ·. .:, --

' 
. .  

� '"-.... ,. 
. ,: . -�;'-,�--�-;: 

' 

"' '-. 
- ·-· 

/-'with a 15 to 16.5 cm (6 .. tQ 6;5 m)=b�rel lS suggested. TesH,ullets smUt·be-357.,Magt!Ulli"o"<=·· �"��·• . .  '.jacketed soft point, with nominal masses"of 10i2 �� (158 grains) and measured velocitief·� • -. .  :.:.,�=�-�"'."� ...., .  . '•'i,; . . . . ' . . .. · ·. ·s
- "--- - -: , --:;-·- -;:_� -,�-- --��-::- - ··. - = -·- . . .

5.1.3.2 High,, Vel�ty .9 mm 

. rie 
. 

't�t.��pon·ma; be a 9'·Jtllll handgun or test barrets

6 .,_, '¾.._� --.� 1,11 -� 

0s
- ·  ·.- - -

Tht�pla.bandgu�\tith a . -. 
. - _.. · - - , . _ '  · -_J',. •\ -o-- .-,. -------=;c -:5.::;� ,. ' - • _ .\·-

>, .. . ,
: . .\.1, 

. " .·.. ·,-+: . .10 ioJ� cm (4�to 4.75 in) barrei}s suggested� Test·b@etss¥11 � 9 mm )utkmetalj;icke!�Ls- ,~:....-6=c-
with normllJl} masses of.8;0 grams {124 grains) a�':li:pieasured v�tocities of 3;18� 15 meters· 

· -•. .(�175 + �0 feet) pets�ond: 
11 "· 

< /,; 

.:>>� ·. i ::::,s·s.""s
, 7 �C)s·s

••'\lo . ••,J� 

.�s:�
, ;'\C�, ' • •  <� •�_. -=--;, ' ,,:,.•••· .·. - • .  . ·:� :_,s3�:' ·;'�;,\, 
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5.1.4 Type Ill Test Weapon and Ammunition 

_:___�� -•"t"" � < · ' '--- "''' " "Ttte· -yesc weapon -m'ay- be; ;-rifle Oft � test bartel chambered for 7.62 mm (308·t--- ·,- Winchester) ammunitioµ. The use of a rifle with�a bax:rel Jength of 56 cm (22 in) is 
, suggested. Test tu11ets shall be 7.62 mm full metal jacketed (U.s'.military designation M80), 

with nominal masses of 9�7 grams (150 grains) and measured velocities of 873 ±.46 meters 
(2,863 ± 15t feet) per second. 

- c-- -
. 

;$.1.� . Type IV'lest ,W�apon and Am_;;�itlon 

�� , The test weapon.t,/ may be a rifte or a .test barrel chambered for caliber 30-06 
. "' �~=--- -- .�munition. The use of a rifle. with a b�rel length of 56 cm (22 in) is suggested. Test bullets 

·'�lwM,e:_�!l,liber �Q--06 armor piercing (U.S. military: designation APM2), with nominal 
masses of 1Cf8·grami .(166 grains) and measuredt.velocities of 838 + 1� meters (2,750 + 50 
feet) per second. · -

'< . 175.1.� Chro�o!��'L . 
· 1/ 

.. 
. u;; -;, - -- ----- .The;, chronograph shall have a precision of one mi�re>sec-OQ_d and art accuracy of two 

microseconds. Its triggering devices ·sh� be· of either the photoelec�c or conducti�e •. 
scree,n type. 

5.1.7 Ann!r �eking Material 

The armor backing material shall be �nditioned by being kept for at l�t three hours 
at a temperature between 15  and 30° C (59 and 86°F), and shall be worked thoroughly to 

- ' eliminate any voids. Its consist:e�_cy shall be s0:ch that a depression-of 25 ±tl-tnm0el:± O. l in) -• in depth is obtained whent� • kg (?_,2 lb) cylindrical steel mass, 45 � (1;75 in)in'dianietei. ' .  -"'--- �"�-� �a.-idJia:�b}� a hemisph�rical striking1end, is dropped from a height of 2 meters (6.5 f�t) onto 
one of its squarei'aces . ..Jltt� drop tests shall be made, and the center of each imp�ct site 
shall be at least 75 mm (3 injl"ronn--preyicnlS impact site and from any edge. A guide tube 
ot other means may''be, used as required fo•assure that the striking end of the cylindrical 
mass impacts the.backing _material squarely. The backing material may be maintained at �y 
�mperature in the above �ge that will give it the required co:nsistency� 

-:'<;_, , ' • · ;  �--- - . 

''\A backing material found to be suitable -is Roma Plastilina �o. 1 mode�g clay, 
available from �ulpture House, 304 West 42f\� stieet, New York, NY 10036, and other 
artist supply centers. - ' '-� 

• ., t 1JI t: 
5.1 .• I Wet Armor Condltlonlng 

--== 

. . . . .• . ';;-P-,=c,ntrconipfe;;;;or shall be conditionectby subjeciing both sides of each·;;�r pap =====:__- ' . ·:.::,_. _:_··. · "'"== to Jl Water spray under thiS following conditions: ., · . <,
'The spray nozzl� shall be of_ such size �d so sp� that 10± 2 liters (2.5 + OS .. . 

gallons) o,(,wate,t 'per hour falls uniformly distributed on each O.l m 2 (1 ft 2fofspray booth 
-Aloor area. and so-located that the droplets are falling from gfavitational force only, when, .. .• , " ; '- · ·tthey)trike tbe.-armor surface. ·>,t__ · 

· E_ac&
c

slJrface of each. armor part shall be sprayed for 3_✓.nbiu�. Ballistic testing shall . \\ . . 
���� ·.. begin immediately aft�r the armor is removed frolir the spray. The• maximum time the · . 
d,�-'� . .•.t-=, �c..--�J!,gllOr mayJ>e out of the npray shall JlOt exceed 10 minutes.-0�fter 10 minutes of testing, the . 

- }lrmor·�'i__rl}Jj>_e returned to the spray environmeµt 9>r an,additional 3 minute spray on each ::- > \. - ,  , · 
·=,,:; . -,, , , - · �urface. 

.. , ;l:, , t 
-

_? "" .-,�·�---
\\ 

. 1 

C 
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ARMOR 

.. ··nI .. · _II-A_ Of II armorn . ednten it 1 etersSnmn ar if 
.�t on t)type beinn ii .. it. _ s UJ·o .•. ri

v'w g ; �s .. · . (50 .. . fee · · . ·· . . tYJ:'C. . .. · . · - ·n · . · ,· �· · ,· --·· .·n·n . . . ..n · . · . . .. .. · .. .�. , .,,pf .. '; •·� /·. :.· . ··· •·'.·· · .. . . .·n . .. .n . .n . . _ ..n · of impa�t pUlf� bu)Jet alt�rnati��•Y• fl ght · !Uld. poii n ·��1lt. 91' o��r ���1!.J9:f��1>es· < �? :., .• . ·: .:,; '.�· . . . � � ming ) 1�' 

• ,  -.. � I.,•, ':• ;:<..)',:' ', . '  • ·  ' GI .,� • , ., : ,  .- _ ... ' "'  , , , ' 

0 

5�2 "'••t Procedure 

Set up the test -equipment as shown in ifigure 2. Firmly clampthe appropriate tesf 
weapon, with barrel horizontal, in such a manne� that alignment-of=tbe=weai,on,ais�not"" 0 • 

· 
_ · · .·\, altered when it is discharged. , • • . ' · _. . · . · •

. 
n 

. '' 

2 METE LINE OF FLIGHT 
,· o .  

,, BAC,!NG ,MATERIAL 
. .  •h

1 MEIER-

2 METERS 
noFF" TRIGGER 

V' 

1 
<TEST WEAPON . ,,, 

* 2  me,te rs for type I ,  I I -A andl.Jl"armors;
• i 2 meters for type µt and)V armor,s. 

.F'IOURE 2. Bal/is,tict_es_t s_etup. r : 
'-- - - - - .,...,__ c::,_ 

"' .c:.. ,1 

Allow all electro�c equipment to warm up for 30 minutefor until'stability is achieyed,
whichever time is greater,, During testing, maintain the, ambie�� temper��� at 2()..;28°C •. 
(68-82°F) anc:I the relative b.\unjdity at ,30 to 10· percent. . . . . •. ,.. . . ·"' 

Condition th�armer�*est-hjSCkiµ�tenai' and test it fqr_ consistency in accordancen,,.with p_aragraph 5. 1.7. Reshapenand smooth the backing material to its defined dimensions, 0 , .  

and maintain it at the tenipetatuie required1q maintain the required cpnsistericy. . , "" Place the chronograph triggeringn· screens two· and three . metei:s • (6.6 andn9;3, (eet), • ;, · . ·n · . .respectively, from the muzzle of the test weapon.·jmdnarrange · thr,m S<> that they . define . . . ,·n
planes ,perpendicular to,the line of tligqt' of the bullet. 'M�ure the distance, betW�n�the ' .  .n •• I/ 

',. 
· .n.f :\n

triggering planes with an accuracy of one millimeter . (0;04 in).· . . .· , •·i,\, J · . ·. · · . ·.. ,. . . 
, Position a sheet ofcardbo�d five meters (1� feet) from the"muzzl� (?fthe �� 'Yeapon.if'. /

armor 1s bemn tested. Fire a pre�test round through the car,�U>oard to, determme theoline of.n' >,.,,� , . )•• ; ; 

-. . 

-,an;iace ·o�e ·o it��·���e f,bes·o£t�e•:�Q;.b11��g.mate�kfu��t�,cgii,�)���t;::/}.: )/{(?'):;}}\:;;\
b�k face of th�.-�or ·s�imen ,under test and sec�e it with· fi���t�mlC>r �!!'•?'.-�i :"/ .· . · • · _,-:):\·}�; 

mn >
j
• 

· ·n
, i '. :' 

.:--- � ., .. /: :·"· ,, . _. . . � . - · . ·_ . .  J _: .. ·��· <�-; ·:��·�'.;:•;:,�r-.  ·:_ ,,,-./·� . .  ' ,, . .  . � . · . // '. . -.·:, . .  - . :I: ': �. :.,•: · · · · . .. .  · ·: ·-. ;: 
1 

• ·, :. <_. > � �'.·-�. :, • . • :.i · . ,• . .\, , .  ;,.�•r.�.., :: \•·�;,_- · '. ,:-: · . · :,; '. ' 
,. .��,:,.,1-,.,�, '. .  J; ,, ,i . . .  ' ' ,f ; •(i)i'. - • ; ,,.,' • .:•. . .  �. . .  ' '. '' ,Ji;

�,..�.,:•f.'\.'y-•�. . ' ., -,  • • 

_J:i - :::,·};._,_ �,. ,, �1, }1
/:; ,. •\i. . ��-- , . •/�: ;J;.� 

,11· . .  ,,,'. :, ,• � , .  /./ , .  _(./,, ,W 

··"· :•.. ,

.. - • ' .' _
•.'',.': :,, c: . ·. •. · '  "" . i " •.. . r " 
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',), 't _c ·:other m� wh_ich will not in�rfere with the �t. Place this �iubly _m b�ck of the ·sheet 

¾,;�:.__ of cardboard• wit� the armo,;- front. face perpendicular to the line of flight of the. bullet so .t
.0 that t�desired'poiJ!t of impact touches th.e bullet haje made by the pre-test round, and the� 

·· remo�e1,the cardboard. 0 ·· . 
. 

. · � . .•.. . . ,
• . ··• Fire a test round at the armor. Record 'the time of fligbt ofthe-bull�tbetween the·two. 
ttjggering screens, as determb1ed by the chtonograph, and chlculate the.6ullet velocity.

j3:xamine the armor and the baclgng material to dete�� whether�penetration-occurred, 
· when a. bullet made a fair hit. 

· 

· Ifno penetration.occurred: measure and record the depth of the depression made in the 
armor b,w.king· material; ·�do so ·for, the first two (only) fair hits made with eac� test 

••.�munition on each armor part. ·· 0 

• 
, • . •· 

�· Jf no. failure occurred, reposition the armor so as to space . additional impacts evenly 
., over its surface or position another armoi: specimen {as)equired) and repeat the procedure 

with additional test rounds until the required number' of fair hits (see tatte 2) has been 
obtained on each armor:,part. To minimize the.concofuihiijfbunching of ballistic material in 
soft armors, place each successive fair hit as far as po.�sible from the cent�r of each armor 
part. Reposition the backing material (as=requited) to �void,_ any overlap of depressions. If 
�here are seams in the ballistic material, place the required number of fair hits so as to 
mclude impacts directly on those seams. 

If no failure occurred, test the secon.d complete armor, Which had been preconditioned 
in accordance with paragraph S. 1 .8. 
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