If you have issues viewing or accessing this file, please contact us at NCJRS.gov.

NILECJ-STD-0101.01
. DECEMBER 1978
SUPERSEDES

. NILECJ-STD-0101.00
. DATED MARCH 1972 -

LAW ENFORCEMENT STANDARDS PROGRAM

e
\‘s

THE BALLISTIC RESISTANCE
OF POLICE BODY ARMOR

r
i
W
1

US. DEPARTMENT OF JUSTIGE =~
Law Enforcement Asﬂstance Administration | il
Nauonal Institute of Law Enfomement and Crlmmal Jushce -

T S
\»\ - 2 SR \ y S \;\_{\ --»‘ 17.;7:,<: i .:q_,;{ R, e


https://NILECJ-STD-0101.00
https://NILECJ:-STD-0101.01
https://SUPERSEQ.ES

s




//4)'/ / R & {/ :“; - . LR u "P’”c‘

By

e I.Aw EumncEMEm STANDARIS PBOGHAM

R THE BALLISTIC 'RESISTANCE OF
POLICE BODY ARMOR

-
o .
] o W
N
=) N\ e
2 N\ ’
‘\\jf
Y X
i \
it VY ; © ) - <]
\&\\ . - ol
Mo

| A Voluntary National Standard Promulgated by e =~~~
 National Institute of Law Enforcement and Criminal Justice.

it L ™ b
w7

'DECEMBER 1978

D
P .o

u. S DEPARTMENT oF JUSTICE o
_ Law Enforcement Assistance Admmlsu-auo i
Nanonal lnsntute of law Enfurcement and Cnmlnal JuslIcer‘J“_ o

T T ———r— hs" “‘.,oma o.cm T
TR smumozr-ooooom—s AR R | :

= ‘




A, - ) ) {:ﬁ i B (: \
; _ = ‘,‘9 ! 5 Ld
i N ¥ e e
1 kY )
vl )_/:""7 B ‘ ' EE 3 “ el coe o ' ) b CE C T L' . ‘-
. L ‘ NATIONAI. INSTITU'I'E OF I.AW ENFORCEMENT AND CRIMINAI. JUSTICE
. A : f‘\ a .w T : N ‘ e -
S Blmr G. Ewmg, Acting D((recto?
[ \\ e, o . e . i o
) ’ ‘ R - \\ ) e ) N T:;“"
= " B ‘ wo ' ‘h
T AT LAW ENFORCEMENT ASSISTANCE ADMINISTRATION
0 N R ‘
S ; . * & T ' i . ) o
e , , e Jomes M. H. Gregg, Actmg Administrator . e
[N /L\ ’ . 3
. I~ A
: i
24. W .
_ q .
“ e 7
R _ 0
E 0 B o .
| I ACKNOWLEDGMENTS

v ;/ L

[eRt

’I‘}us slandard wis formulated by,the Law Enforc/znent Standards Laboratory of the Natlonal ‘Bureau of
:Standards undérthe. dlrecnon of Ronald C. Dobbyn,/Manager, Protective Equipment Program. and Jacob J.
B Dmmond Chlef of: LESL ‘I‘he techmcal r&esrch /vas performed. by Nicholas J: Calvano;. pro;ect leader, and
other, personnel of the NBS Ceater for Con: r,Product Technology. The standard Lms been reviewed nnd: o
approved by the. Nmonal Adesory Coni _tee“for Law Enforc\.ment Eqmpment zmd Technolcsgy of the .

h 'Intemauonal Assocmtlon of Chlefs of Pohce and adopted by them as an IACP. standard .




S

i
L

RN

< ;
1
i ]
I
i
B
I .
:

Nll ECJ STANDARD FOR THE BAI.I.IS’I'IC
RESISTANCE OF POI.ICE BODY ARMOR “
 CONTENTS o
, T ;’age;A
- Foreword..... ; v
¢ PULPOSE c.ceviveeriisnearsesionessesiossssssssssnssonssnsesasssssassssassssinssbontossantsessassessetossssseiasasstsssssssssonnsn 1
. Scope and Classification . 1
. Definitions - 4
. Requirements ; o " esobeparsied ; 3 5
-4.1 Sampling for Test 3
4.2 Test Sequence 5
. 4.3 Workmanship : S
4.4 Labeling 5
4.5 Ba'listic Penetration and Deformanon 6
5. TSt MEEHOUS ..vvovvvvvevcersessessseresssisssesesesesessssssssassssssssassssssssssasssssssssssassssssssssesssesssssssssnsanes * 7
5.1 Test Equipment S -7,
5.2 TSt PLOCEAUIE. . loooiociereseesessrce i seretessssssssssssssssssmssssssssssssssssssssssssssasissessss 9 .
2 : ‘(/~; .
e [
J}‘?,;‘,‘»’ m ~ ,,/" i :/ﬂx ’ o & \
= g P o e




Vi
MR
-
~
3 .
B . o~
: i .
v

5

Ry

%

5

Y

"

0

v

3

kS
i
(o
3 p
Vi ‘
. - v
e .

Il -

e
~
A /

o
3 Kl ;
%
W i
i
» : A
s it




>

) Instttute of Law Enforcement an.i Criminal Justice (NILECJ) has established the Law ', T

. 'agents and other’ mterested /persons concermng the capabilities of eqmpment currently //
avatlab!e “They may then %lect equnpment appropriate. to the performance required by '

e 1Section 402(b) of the Omnibus Crime Control and Safe Streets Act of 1968, as amended. *
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I ~ FOREWORD o N R

i’*‘olldwmg a Congressional rna:ndate1 to develop new--and nnnroved techniques,
‘yntems, and equipment to strengthen law-enforcement and criminal justice, the National

‘Enforcement Standards Laboratory (LESL) at the National Bureau of Standards. LESL’

o ' - function is to conduct research that will assist law enforcement and" cnmmal jll :fce ¥

agencies in the selection and procurement of qualrty equlpment

In- response to prioriti¢s established by NILECJ LESL is: (1) Subjectmg existing
equrpment to laboratory testing and evaluation. and (2) conducting research leading to the
. development of several series of documients, including natlonal voluntary equipment
‘v standards, user guides and technical reports.
‘, This document, NILECJ-STD—OIOI 01, Ballistic Resistance of Police Body Armor, is
' a law enforcement equipment standard developed by LESL and approved and issued' h{
‘NILECJ .Additional standards as well as other documents are being issued under. the™: N
\LESL program in the areas of protective equlpment, communications equipment, security - \n
systems, weapons, emergency equipment, investigative euds, vehicles and clothing. N
This equipment standard is a technical document conststmg of. performance and other
reuulrements together with a description of test méthods. Equipment which can meet these S
requu'ements 1s of superior quality and is suited to the needs of law enforcement agencies. C ‘Q :
Purchasers can use, the test miethods described in this standard to determine firsthand e T
whether a parucular eqmpment item meets the requirements of the standard, or they may
have the tests conducted on their behalf by a quahﬁed testing laboratory. Law enforcement Lk
,pets0nnel may also reference this standard in purchase documents and require that any 3

N
AN

_equipment offered for purchase meet its requuements and that this compliance be either l
B Y

guaranteed by the vendor or attested to by an mdependent testmg laboratory. IR \
.. The necessarily technical nature of this NILECJ standard, and its special focus asa .

procurement aid, make it of limited use to those Who seek general guidance concerning =~ : %3 "
‘ body armor. The User Guide Series is designed to fill that need. We plan to issue guidesto s

various items of law enforcement equipment as soon‘as, ‘possible, wrthm the constraints of v g
‘avallable funding and. the overall NILBCJ program. . o

‘ The user guides being i issued are “highly readnble and tutorial in nature in contrast to o \\
the standards, which are highly technical and iitended for laboratory. use by technical -
personnel The guides provide, in non-technical’ language,mnformﬁtlon for putchasmg BRI l

therr agency Recommendatrons for the development of partncular gmda should be sent to N -
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w ) NILECJ standards are sd,bjected to contmumg review. Techmcal comments and ,

*  recommended revisions are mvnted from- all interested parties. Suggestions should be .
addressed to the Program Manager for Standards, Natiorial Instm;te of Law Enforcement -
and Cruﬁmal Jusfice, Law Enforcement Assnstance Admlmstranqn, US “De part!’nent of
Justlce, Washington, D.C. 20531 ‘ A

T Lester D, Shubin = .
. e T - < = - Program Manager for Standards :
SalE o ' L National Institate of Law ST
' Enforcement and Criminal T
Justice '
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NII.ECJ SIANDARD FOR THE BAI.I.IS'I'IC
RESIS‘I‘ANCE OF POI.ICE BODY ARMOR

1. PURPOSE

The purpose of this standard is to estabhsh minimum performanéé reqmrements ang e
methods of test for the ballistic resistance of police body armor. 'I'hns standard is a s arevision .
of NILECJ-STD-0101.00, dated March 19722}, @ . — - B
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) . .ifOPE AND CI.ASSIFICATION
21 Digeussion |

This standard is applicable to armors intended to ﬁmtect the torso against gunfire.
Many different types of armor are now available; they range in ballistic resistance from
those designed ito protect against small* \cahber handguns to those de&gned 'o protect
against high-powered rifles.. -

Personal protective arimor manufactqrers make a great vanety of armors, many to
special crder, but production is currenﬂ"%mcentrated in six classes designed to resist the
following threats: e :

® 22 LRHY,40gr RN lead (1050 = 40fps), 38 Spec ., 158 gr RN lead (850 + 50 fps),
_es@ 12 gauge #4 shot.n - o e
B /357 Mag,, 158 gr ISP (1250 =+ 50 fps); and 9 mm, 124 gr FMJ (1090 £ 75 fps) 2T o
e @ 357 Mag., 158 gr JSP (1395 == 20 fps); and 9 mm, 124 gr FMJ (1175 % 7ﬂ'ps;
. @ 44 Mag,, 240 gr JSP (1425 =+ 50 fps).
’ +*" % ~'qn 30 Carbine, 110 gr M~1 (1950 -+ 50 fpe)-and: iZ/‘ gauge nﬂed slug (1600 =+ 50 fps).

". 30-06 )6 rifle,- 166 gr AP M-2 (2750 + 50 fps).

The ballistic threat posed by a bullet depends, among other things, on its composmon, :

_ shape, caliber, mass, and impact velocity. Because of the wide variety of cartridges oo et

. ” available in a given caliber, and because of the existence of hand loads, armors that will

Lo defeat a standard test round may not defeat other loadings in the same caliber. For example,

an armor that prevents penetration by a 357 Magnum test round may or may not defeat a

e © . 357 Magnum-round with highernvelocity. In general, an armor that defeats a given lead-

SR core round will not resist pene%ratlon by an identical round with an armor-piercing core.

- ~ The test ammunitions speclﬁed in this standatd represent common threats to law enforce-
~_ ment officers. .

e

2.2 7 Jossiﬁccﬁen

Pohce body armors covered by tlns standard are classxﬁed into five types , by level of o
r rf ormance. Table 1 summanm the protectxon they afford.

c

e E ~ l r;’
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R ! : - TABLE 1. Protection Aj]‘orde‘d' by Police Body-Armor
B . Ballistic. Protection Afforded . A '
EE=r ,_,é': i - . a’ . E o ’
R P ; Typel Typell-A  Type l]_ Type Il TypelV .
: : “Threat @ Armor Ammor , Ammor Armor Armor
K Cﬁ ’ . .
2 LRAV M) - 5o Yes  Yes  Yes Yes  Yes .
© 25 4to. . S - - Yes Yes -~ Yes . - Yes Yes
. 32°Auto. e ” . Yes Yes. Yes Yes Yes
38 Special Lead 7 Lok i Yes Yes = Yes Yes Yes
12 Gauge #4 Léad Shot ~ Yes Yes  Yes  Yes Yes
- - T
;Y “ ‘i) /,/ <

S 357 Mzgoum JSP < No  Yes'V e  Yes  Yes v
' 9 mmI/nger FMJ — © INo  Yes® Yesw = Yes Yes e
38 Spegiial HV ‘ " No Yes Yey Yes Yes R
2 LRHVER) No Yes Yes .~ Yes Yes
7 45 Autd. , No Yes  Yes | Yes - Yes
' 12 Gauje 00 BE: . . - Noes:  Yes Yes  Yes Yes

- . 7.62 mm FM} R g ' No . _No No Yes Yes B
/ A4 Megnum Lead  ° N No No No Yes . Yes .

( 44 Megnum ISP~ . : T : No --edo ‘No Yes Yes
7 : 41 Magaum i No No  No Yes Yes
' 30-06 PSP . i No No  No - Yes Yes

’ 30 Carbine S T "~ No Ne = To Yes Yes
12d68auge®S ' : No No No  Yes Yes

7
o 3 ' = R
: I 30-06 AP - | No No No No' Yes.
i NS : . : ! “
- ! ' ) | :
H il _rxl‘.
& I !
) - i : .
. Abbrevistions:  AF—Armor . i JSP—Jacketed Soft Point
' BK-<~Dackshot . : LREV—Losog Rifle High Yelocity
4 FYAT—Full Metal Jacket PSP—Pointed Soft Poipt
: ) , © (W)~Hsiidgun - = _ (R)>—Rifle
__ _ HV-High Velocity€s oo 2 RS—RifledeSiug
P Footnotes: (1) Rounds ujs to 102 g (158 gr) withi velocities up 10 381 £15 m (1250550 f0) per second. "
i el S ;i_zugﬂdsél 4540254258 g1 with-velogitics up 16 425 3 15 m (1395:£ 50 1) per sccond.
3) Rounds 5:1,5 to 8.0 g (124 gr) with vehicities up to 332 E 1S ot Jl\ger second. |
* . {4) Rounds y) 1080 g (124 3r) with veloclties 1p 10 358 = IS m (1175::50 ) permnaﬁ p\*‘:;‘ e
o . . ) é,‘% : iy . . -.l,t
) B - "! . 2 : LY
H ] i il
. i
B i Q“,‘ %
s i X
h ‘ A\-"l
C .
; i 3
S i

N
=

<
s &y
= g Py
. .
e = o
- o = = ,;"/ B




-\ N st = - oo T B SR WS : : L ¥ [ e IR
= B . o i ) - i o “r V;x‘» - ‘YLL ':‘l =a Lo . . [
- . e ’7 N e | it [} | ‘ . : e L ! B .

2.21 ri}p. 1 (22 LR—38 Spacial)

~ This afrmor proter‘ts against the standard test rounds as defined in paragraph SLLTIt
also provides protection against lesser threats sucheas 12/ gauge No 4 '4=ad shot and most o
handgun rounds in cahbers 25 and- 32 : - S |

i az e T - o

I

22.2. ‘I'ypn II-A (I.owor Volocity 357 Mngnum—-9mm) T " *

This armor protects against the standard test rounds as deﬁned in paragraph 5 12. It e

. also provides protection against lesser threats such as 12 _gauge 00 bucksv.hot 45 Autg;; 22 ‘
! caliber Long Rifle High Velocity (rifle); ngh Velé)cnty 38 Special and some other factory
: loﬂds in caliber 357 Magnum and 9 mm, as well as th\e threats mentioned i1l paragraph 221,

S R

R

{f ; . o W o oy

7[.2.3 Type Il (Higher Volocity 357 Mﬂgnum—9 mm) L B BN

e " s e

THis armor protects agamst the: stardard test round., as deﬁned in paragraph 5. {. 3 It
. also provides protection against lesser threats such as 12 gauge G0 buckshot, 45 Auto., 22 =
: - caliber Long Rifle High Velocity (rifle), High Velocity 38 Special and most other factory R
;‘ loads in caliber 357 Magnum and 9 mm, as well as the threats mentroned in paragraph 2 2.1 e
- .and 2 2.2 B

- " 224 wp. m (Hngh-l’oworod Ry © L e S

oh I

This armor protects agamst the standard test round. as deﬁned in paragraph 514. 1t , _ o
i ' aalso provides protection against lesser threats such as 223 Remington (5.56 mm FMJ), 30 ait
I Carbine FMJ, and 12 gauge rifled slug, as well as the threats mentioned in paragraphs 2.2. l o
T Cel2zend2.23. , ;:,

L

225 Type IV (Armor- Piorcing Rifle) /' RS EE i

§

.This armor protects against the ‘standard test round as deﬁned in: paragraph 5. 1.5. It i
also provides at least single hlt/protectlon against the threats mentioned i in paragraphs 2.2.1,
22.2,2.23 and 2.24.

T .
Lot : R
B ) : : i T

J ’ 2.2,6 Spuial Iypc

A purchaser havmg a special requlrement for a level of protectlon other than oneof ATy
-~ the above standards should specify the exact test rounds to be used and mdlcate that this g
LE standard shall go‘{em in all other respects

N Ze = =
o . ) . .

23 Ccnﬂgurcﬁon -

et i . ) o . T g s P

Police body armor is offered in ae/anety of conﬁguratlons All‘makes and models ofﬁer W e B T
protection for the torso front Many models also cover the back, and some offer7additional C T
protectron Police body armor.may be specified to contain armor parts to  cover. the: o Nar

(@) torso front, or front and sides  © .
(b) torso back, or back andsides

(c) groin; : RN
(d) coccyx (end of the spme) | R

or any practical comblnatlon of these, as requlred Lo SR S S

W
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S . 3 nenumons |
3.1 Anglc o{ Incldence ST \@ i
s . The- angle be\tween the lme of ﬂlght of the bullet’/and th perpendicular tc'the plane ;<
_ SR ST CEN

ftangent ‘to the pomt“of impact (see ﬁgure l) \\1 o

llII.I.E'I' llNE
BF FLIGHT

) (,,,«f PO S g - P
) modelmsg qf:'w, 45'cm by 45* m by. 10 cm thlck (13
'mmntact ‘Wil the’b ick-ofthe 3rm0r test spﬂc

v 7 =

festmg

3 3 Defcrmcimn « |



(S

A bullet\ made of lead comple\t\els cov,ered,
(approxnmately 9% coppen-lo zmc) ’

G D IR U & T
except. for the poisit, with copper alloy

Compl*‘n perforatlon_ o’ an armor test sample by a test bullet or bv a fragment of the |
bnllet “or-armor; as‘evidenced by the presence of that-bullet or a fragm.. ;\* i
materxal or.by a hole. whlch passes through the: backmg mavenal

o

39 Sirlke rm S . Lo Tl

B N
*m;&'\w’

R

©» AREQUREMENTS

: \\\

Lo &

b ,f4.l Scmplmg for 'I'nl

RPN = % :
N Telg =

Two complete armors, selected at randem, shall..,onstx\?re'e test, sample. A maxxmum -
M B
' of two addmonal type I, II—A\and II armors may be reqmred for retentmg

4.2 l‘nl Sequonce _ f " - o ', 0 .

paragraph 4.5, o
4.3

Workmunshlp

a) name,vlogo orother 1dent1ﬁcaﬁaa=o1f the manufactﬁrer et
‘ b) type of:body armor, accordmg o secﬁ?ﬁ%fi&hss standardt\ ;

= Svn T

. temsd. d.etmaybemco X ted
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e \Qnecomplete& ,

e deformatnon in’ accordanse w:thmamgraph '’5.2. A second armor shall be so tested aﬂcx\‘vet
c,ondmomng in accordancc. with parag'aph 5.1.8. Penetration by any fair hit, or deforma-
“tion toca depth greater" than\44 mm (1.73 m), in- either test, shall constitute fanlure. The
detaxled reqmrements are summmzed in table 2

Tl 'I‘ABLE 2 TestS'lmmary
T ' ’ TetVarables .~ ~.  Performasce Requifements
- ‘ 'T,lk\ B ‘ R;m\ .\\
=SxC Norinal " Suggested > -Required 7 FairHits.
S : LBullet Bartek’ %, Bullet | Per Armor Permmen  Maximim Depth
- Armor Typt\ Test Ammunition. . Mass Tz - Length Y _Velosity . Pan Penetrations orMomum
22 LRHV ~ 26 geams 15 to 165 «ui»-—zzo _;Jg;mw ~=%% 0  #mm
Lead 4ngms §to65in Qfl,_}}f,‘_%dh/sr R t73in -
" 1 o = ' . SE e
U\ 38Special 102grams 15 ma: cm_ 259k ISm/s 5% 0 44 mm
“. " RNLead 158 grains .~ 6t065in  8SOESOR/s . o 173in
e e —
p 77Magnum 102:grams -~ 10 to:12 cm 38»1 i 15 m/s - | I 4 mm
e . 158grains 404750 1RSOES0fs. - 173in
80 grams  10to ucm 332+ 5m/s 5

124 gmns 4104.75 in lﬁ90 + 50 ﬁ/s

e mfmgnum mz gams. - 15t01650m 425 1Sm/s. Tage

.o ISP _158mains ~  6t06Sin 1395 £ SO/s
' 90nm =" 80 grams . 10t012.cm " 358 + 15 m/s . 5

L 4t0d75in W5 ES0fUs

762mm . 97grais  S6em . gt dsmm S 0 44mm

L Annorpanscovcnng the groin

MU (08 Wiachesder) S0 griins - (2gin... o WAL ISURE T L BT T
i % :. ' ; v W ‘ ‘ :— : . . Lo w

;;Vflliuirvlﬂ?\%\p\ : J‘g:\;; i : 3 . L B e

T3006AP T ToSgrams e 838+15m/s Sl 0 d4mm

e ]“m : :2{“ R 2750+50ft/s et «1\73in

. —— \\ % o B
i. Annor paris covermg E.\,!oh\fmnl llnd torso back, wnh orm;ud\ewvmgc. shlll each be unp‘cted w:t!uhe mdnculed number of Iur hlts.
‘-A:\I_‘ shall each be impacted with 3 W deformations. duc to the ﬁ.nt two' fnr Ims shall be measured t0

K *dclermmc cornpimncc.

4‘ : AP—-Amor Pu:rcmg \\ :
2 FMI—Full Meist Jacketed .
JSP—chkewd Soft Pom =

w1thstood 5 falr fiit thh oné test 2 ammumtxon may thereupon béi'lés thh the second test..
- an owev N\ 1f fatlure occurs. w1th the second mt agxmumtlon a retest’ shall be..

or shall be 4ested for rwstance to balhstnc penetratlon and. balllstnc




51 'I'ost Equipment ; e | V . v . o

It should be noted that hand-loaded ammumtlon may be reqmred to achleve some of o .
the bullet velocmes reqmred in thesfollowmg paragraphs RO “ R

9

o B i E i =

5. l.l 'I'ypo I Test Woapons aV.d Ammuultlon 4\\ T

',I" f, . SR k : - - : : o . EN
5.'||'| 22“ S ; Yoo ' s R Ca

, The test ‘weapon may be a22 cahber handgun or test barrel. The use of a handgun w1th

- a 15 to 16.5 cis (610765~ mlbarrel is suggested Test bullets shall be 22 Long Rifle H:gh
Velocity lead, with nominal masses ‘of 2.6 grams (40 grams) and measurod velocities of
- 320 12 meters (l 050 + 40 feet) per second ; e e

°

sna SISpo:ial T e T sy

. 'The test weapon may de a 38 Speclal hLdgun or test barrel. 'I‘he use of a- handgun R e T
. 'witha 15 t0'16.5 cm (6:tos6.5in) barrel is suggested. Test bullets shall be 38 Special round-
nose lead, with nominal masses 6f 10.2 grams (158 grams) and measured velocltnes of
259.+ 15 meters (850 + 50 feet) per. second - , el B

a0

SR

; 5. .2 ‘l'ypo II-A 'l'os& Wocpens and Ammunlﬁon” e \m f , - AR

“5.1.2.1 lowor Voloelty 357 Magnum

. The test weaponmay be a 357‘Magnum handgun or test barrel The use of a handgun S
with a 10 to 12'cm (4 to 4. 75*|n) barre.\ls suggested ‘Test: bullets shall be 357 Magnum ,
- jacketed soft- point, wnth nomnml masses of 10.2° grams (158 grams) and measured velocmes N
Sy of 381 15 meters (1250+ 50 reet) per second. .

o

s, a.z Lom-v.lonwemm N S T

28

(i R \'Ihe ‘est weapon may bs a 9 mm handgun or test barrel. The useot & handgun wrth a 5

T Ca 10 to 12cm \4 to 4.75 in) barrel is'suggested. Test bullets shall be 9 mm fi:!l metal pcketed

- , with nominal masses of 8.0 grams (124 grams) and measured velocmrs of 332 * 15 meters i

(1090t50 feet) per second ' S . R R il e

513 Type llfm Wouponumd Ammunmon S
. - _

" 5.!.3.1 nghor Volodfy 357 Magnum

of 425+ lS meters (1395 i: 50 feet) per seeond

5 su.az mgn.rv.lcmyom o

S

lO to: 12 cm (4 to 4. 75 m) barrel is suggested" Testbullets shall be 9; mm t\.qsmetal Jacketed, s 7
wrth normnal masses of 8 0 grams (124 gralns) and measured velocmes of 358 + 15 meters ‘



https://t~uipm.nt

B

e 5 1.4 'l'ypo Ill Tost Wocpon and Ammunltlon

Wmcheeter) ammumtlon. The use of a rifle with.a barrel length of 56 cm (22 in) is
-+ suggested. Test bullets shallbe 7. 62 mm full metal jacketed (U.S. ~military designation Mg0),
‘with nominal masses of 9.7 grams (150 grams) and measured velocmes of: 873 +46 meters
* (2,863 £ 151 feet) per second.

e i

i L o : 5.1.5 ‘I'ypo lV‘l‘uI Wocpon cnd Ammumtlon N
N i i

; The test weapont may be a nﬁe or a-test barrel chambered for callber 30—06

"7~ . _ammunition. The use of a rifle with a barrel length of 56 cm (22 in) is suggested. Test bullets

sfhail\“eacahber 30-06 armor piercing (U.S. mlhtary designation APM2), with nominal

‘masses of 103 B'ams (166 grains) and measuredtvelocmes of 838+ 15 meéters (2,750 + 50

feet) per second. TRl

i R ¥ 6 Chronogrcph o T

'**r

e T SN

The chronograph shall have a precnsnon of one mlcrosecond and an accuracy of two

74

screentype L o } R

.
oy
it

5 l.7 Amor laeklng Mctoriul

R ata temperature between 15 and 30°C (59 and 86°F), and shall be worked thoroughly to
: eliminate any voids. Its consrstency shall be such that a depression-of 25 +8 mm{1+0.1in)
" indepthis obtained wherita 1 kg (2 2 Ib) cylindrical steel mass, 45 mm (1.75 in).in diameter

one of its square faces. Three drop tests shall be made, and the center of each impact site-

V, - mass lmpacts the. backlng material squarely. The baclung material may be mamtmned at any
' temperature in the above: mge that wnll give it the requn'ed consxstency

’artnst supply centets

‘45.1.8 \Vet Amor Condlﬂonlng , o
‘ e ——

- 'to @ water spray under the following condmons

gallons) of water per hour falls umt‘ormly dnstnbutod oneach 0. m2(1 ft’) ‘of spray booth

. ~floor area, and so located that the droplets are fallmg from gravttatlonal force ontly, when-
B they strike the-armor surface. ° R

<+ . Each surface of each armor part shall be sprayed for 3/'unum Balhstnc testmg shall

¥ armor shall be retumed tothe spray envtronment fr an, a..dmonal 3 mmute spray on each

tﬂ —t ure test weapon “may- be a nﬂe orta test barrel chambered for 762 mm (308

microséconds. Its trlggenng devices shall be of either the photoe‘ectnc or conductwe

The armor backmg material shall be condltloned by bemg kept for at least three hours

B ~--and having a hemispherical striking end, is dropped from a height of 2 meters (6.5 feet) onto

shall be at least 75 mm (3 in) from-a- previcus impact site and from any edge. A guide tube *
oor other means may be used as required to dssure that the striking end of the cylindrical -~ .

e A backmg materlal found to be sultable is Roma Plastlhna No l modelmg clay,
avallable from Sculpture House, 304 Weet 42nd Sir\ee A New York NY 10036, and other -

PR
-

E /"f‘” eTom/lﬂEte armor shall be condmoned by snbjectmg both sndes of eaoh armor part B

*The spray nozzles shall be of such size and so- spaced that lOiZ liters (25+0 5

begln immediately after the armor is removed from' the spray The ‘maximum time the "
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e 1

[

o \. = Set up the test equlpment as shown in: ﬁgure 2 Fxrmly clamp the apprOpnate test

,? altered when it is discharged.

"' whichever time is greater During testing, maintain the amblent temperatuze at 20—28°C
. (68-82°F) and the relative huzmdlty at 30 to 70 percent ,

' -armor is being tested. Fire a pre-test round through lt'hﬁ earﬂboard to

- 5.2 ‘I'ost Proeeduro

“weapon, with barrel horizontal, in such a manner that ahgnmenr‘of*th&—weapon :smot s

_—"OFF" TRIGGER

A T TS —CHRONOGRAPH .
T o ,‘*2 meters for tYpe”I“‘IIA'anﬁ:\\'l!‘armor.i'.' o
s » R 12 meters for type )il and. lv armors

a

FIGURE 2 Ballmzc test setup ) i"

s\ . =

- o

e Allow all elect ronic. equrpment to warm up for 30 mmutes or untnl stabnhty is aclueved it

: Condition thearmeptest‘b*‘exm : cen . .
- with paragraph 5.1.7. Reshapemnd smooth the backmg matenal to its deﬁned dxmensnons, Ty
: and maintain it at the temperature requrred't‘o maintain the requnred conslstency , ', g
Place the chronogsaph tnggenngmcreens two and- three meters (6.6 andn9 8 fﬂet), R
respectively, from the muzzle of the test weapon andmrrange them S0 that they define -
planes perpendicular to:the line of flight of the bullet. Measure‘the dlstance between the . -
 triggering planes with an accuracy of one millimeter (0.64 in). - N s
Position a sheet of cardboard five meters (16 feet) from the muzzle of the tept weapon lf R
type L IO-A or 1I armor,js bemg teuednposrtlon it 15 maters (50 feet)i__, ay if type Il or v o
etérmine theline of n
flight and po ' of lmpact of the bu let;: alternatlvely, use an aumn hght or other suitabl
maans. . 0 o o
n Place one ot‘the squate faces of the armor backmg matenal m mtunate c m
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Other means whrch wrll not mterfere w1th the test. Place thls assembly in back of the sheet
- of [:ardboard with the armor front face perpendicular to the line of flight of the bullet so
" that the desired point of impact touches the bullet hole made by the pre-test round, and then
~remove;the cardboard. °.

Flre a test round at the armor. Rewrd ‘the time of ﬂlght of the bullet between the two.
tnggermg screens, as determined by the chronograph, and calculate the billet velocity.

“when a bullet made a fair hit.

' If no penetration occurred measure and record the depth of the depressnon made in the
armor backrng material; ‘do so fol the first two (only) falr h1ts made with each test
ammunition on each armor part

- _If no failure occurred, reposrtlon thl armor so as to space additional impacts evenly

- over its surface or position another armor specimen (as required) and repeat the procedure
= e with additional test rounds until the requlred number of fair hits (see taule 2) has been
Tt obtained on each armor part. To minimize the concomitant bunching of ballistic material in

i soft armors, place each successive fair hit as far as possible from the center of each armor

part. Reposition the ‘backing material (asrequired) to avoid any overlap of depressions. If

- » include impacts’ directly on those seams.
LA If no failure occurred, test the second complete armos, whlch had been precondmoned_
ﬁ*_‘ .~ inaccordance w1th paragraph 5.1.8.

Pl

N

&

. “Examine the armor and the backing materlal to determine whether«penetratlon occurred-;‘

‘there are seams in the ballistic material, place the requlred number of farr hits so asto

AN
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