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FOREWORD 

Following a Congressionalmandate1 to d~velop new and improved techniques, systems, 
and equipment to strengthen law enforcement and criminal justice, the National Institute 
of Law Enforcement and Criminal Justice (NILECJ) has established the Law Enforcement 
Standards Laboratory (LESL) at the NatiOllal Bureau of Standards. LESL's function is to 
conduct research that will assist law enforcement and criminal justice agencies in the se
lection and procurement of quality equipment. 

In response to priorities established by NILECJ, LESL is (1) subjecting existing equip
ment to laboratory testing and evaluation and (2) conducting research leading to the de
velopment of several series of documents, including national voluntary equipment standards, 
user guidelines, state-of-the-art surveys and other reports. 

This document, NILECJ-STD-Ol06.00, Ballistic Helmets, is a law enforcement equip
ment standard developed by LESL and approved and issued by NILEC,T. Additional stan
dards as well as other documents are being issued under the LESL program in the areas 
of protective equipment, communications equipment, security systems, weapons, 'emer
gency equipment, investigative aids, vehicles and clothing. 

This equipment standard is a technical document consisting of performance and other 
requirements together with a description of test methods. Equipment which can meet 

. these requirements is of superior quality and is suited to the needs of law enforcement 
agencies. Purchasing agents can use the test methods described in this standard to deter
mine firsthand whether a particular equipment item meets the requirements or the standard, 
or they may have the tests conducted on their behalf by a qualified testing laboratory. Law 
enforcement personnel may also reference this standard in purchase documents and require 
that any equipment offered for purchase meet its requirements and that this compliance 
be either guaranteed by the vendor or attested to by.an independent testing laboratory. 

The necessarily technical nature of this NILECJ standard, and its special focus as a 
procurement aid, make it of limited use to those who seek general guidance concerning 
ballistic helmets. The NILECJ Guideline Series is designed to fill that need. We plan to 
issue guidelines to this as well as other law enforcement equipment as soon as possible. 
within the constraints of available funding and the overall NILECJ program. 

The guideline documents being issued are highly readable and tutorial in nature in 
contrast to the standards, ~hich are highly technical, and intended for laboratory use by 
technical personnel. The guidelines wilt provide, in non-technical language, information 
for purchasing agents and other interested persons concerning the capabilities of equip
ment currently available. They may then select equipment appropriate to the performance 
required by their agency. Recommendations for the development of particular guidelines 
should be sent to us. 

NILECJ standards ~~re subjected to continuing review. Technical comments and recom
mended revisions are iW.lited from all interested parties. Suggestions should be addressed 
to the Program Manager for Standards, National Institute of Law Enforcement and Criminal 
Justice. Law Enforcement Assistance Administration. U.S. Department of ./ustice, Wnsh
ington, D.C. 20531. 

Lester D. Shubin, Manager 
Standards Program 
National Institute of Lnw 

Enforcement unci Criminal Justice 

1 Section 402(b) of the Omnibus Crime Control und ~flfe Stri:1. ,s Act of 1968, us amended. 
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NILECJ STANDARD FOR 
BALLISTIC HELMETS 

1. PURPOSE AND SCOPE 

The pm'pose of this standard is to estnblish perfOl'mance requirements and methods 
of test for helmets intended to protect the wearer against gunfire. Requirements rOt' face 
shields arc not included in this standard. 

2. CLASSIFICATION 

Ballistic helmets covered by this standard al'e classified into two types, by level of pel'· 
formunce. Tuble 1 summarizes the protection they afford. 

Tuble 1. Protection Afforded by Bllllistic IIelmcts 

Protection Afforded 

Type 
.22 LRP- .38 Spec. 

Threat 

.22 LRI-IV (Pl· 
.3H Special lend RN~ 
.25 ACP 
,32ACP 
12 gauge #4 lend shot 

,357 Magnum· 
.'15 ACP 
,38 Special. BV 
9 mm Luger PMJ 
.22 LRHV (R) 
12 gnuge 00 lend UK 

• As specified ill parugruph 5.1. 

Abbreviations: ACP-liutomutie Colt pistol 
UK-buckshot ' 
FMJ-full metal jnckeled 
HV-High Velocity 
LRBV-Long Rifle HIgh Velocity 
(PI-pistol 
(RI-rirIe 
RN - round nose 

2.1 Type .22 LRP-.3B Special 

Helmet 

Yes 
Yes 
Yes 
Yes 
Yes 

No 
No 
No 
No 
No 
No 

Type 
.357 Mngnum 

Helmet 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

This helmet protects against the stundard threats as tlefincd in paragraphs 5.1.1 und 
5.1.2. It also provides pl'otection t1gainst lesser threats stlch as caliber .25 und .32 handgun 
rounds. and 12 gauge No.4 lead shot. 

jl 



2.2 1ype .357 Magnum 
This helmet protects aguinst the stundard threat as defined in paragraph 5.1.3. Lt also 

provides protection against lesser threats such as the .22 LR (rifle), 9 mm Luger and 12 
guuge 00 lead buckshot. us well as the threats mentioned in paragraph 2.1. 

3. DEFINITIONS 

3.1 Angle of Incidence 
The angle between the line of flight or a bullet and the perpendicular to the plane 

tangent to the point of impact. See figure 1. 

HELMET 

3.2 Basic Plane 

BULLET LINE OF 
FLIGHT 

.-ANGLE OF INCIDENCE 

~ PERPENDICULAR 
~ TO PLANE 

FIOtJRE I.-Angla (Jill/dc/allca, 

The plallt.! through the centers or the external eut' openings and the lower edges of the 
eye sockets. SI!C figure 2. 

3.3 Coronal Plane 
The plulH!, perpendicular to the basic and mid-sagittal pluncs, which pusses through 

the centers of the external em' openings. See figure 2. 

3.4 Fair Hit 

A hit that impacts thl! helmet at tin angle of incidence n(J gretHer than 5 degrees, and is 
at least 50111111 (2.0 ill) from u prior hit or the edge or the helmet. 

3.5 Mid-Sagittal Plane 
The plunc. pCl'pentlicular to thc basic und coronal planes. which symmetrically bisects 

the heml. Sec figUl'c 2. 

3.6 Penetration 
Pcrf~mllion or (\ witness platc by any part of the te::t specimen or test bullet. tiS deter

mineu by lhe passage of light whcn the witncss plate is held up to a 60-watt light bulb. 

3.7 Reference Plane 
The plullc 60 ;,01:: I mill (2.:16 :f; n.o" inl above nnt! purllllel to the basic plane. See fig

urc 2. 

3.8 Witness Plate 
A lhinsheet of aluminum whose perforation serves us 1I means of determining penetration. 
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MID-SAGITTAL 
PLANE 

I TOP VIEW I 

REFERENCE PLANE 

BASIC PLANE 

I SIDE VIEW I 

CORO.NAl 
PLANE 

FIGURE 2.-llcad Platies. 
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4. R!:QUIREMENTS 

4.1 Sampling for Test 

Three helmets. size 7 114 and selected at random. shall constitute u test sample. 

4.2 Test Sequence 

The helmets shull be examined to determine compliance with the requirements of pura
graphs 4.3. -1.4. 4.5 ant! 4.6 tutd shall then be tested for compliance with the requi!'ements 
of paragraphs 4.7 und 4.H. in that sequence. 

4.3 Projections 

The helmets tlhnll huve 110 rigid projections that protl'ude fmlll the inside shell surface. 

4.4 Openings 

The helmets t.hall have no slits. holes. or other openings. 

4.5 W,')rkmanship 

The helmets shull be free from dents. blistel's. cracks. crazing. chipped 01' sharp corners 
unll {Hher evidcl)(!cs of infc:l'iOl' workmanship. 

4.6 Labeling 

Eueh helmet shull be permanently (lilt! legibly labeled so that the label cun be ~asily 
reud without removing pudding or any miler ;,eI'l1Htnent part. and shall include the follow
ing information: 

II) name. designation or logo of Lhe Illunufacturer 
hI type of helmet. IlceGrdins tn Sectil)Jl 2 of this standard 
c) size 
til month lind year of manufacture 
c) lot number 

4.7 Ballistic Penetration 

Two helmets shall be tested for resistance to ballistic penetration in accordance with 
paragraph 5.2. Penetration by any fair hit shall constitute failure. 

4.8 Ballistic Impact Attenuation 

One helmet shall be tested I'm' bnllisticimpacl altenlfl.ltion in accordance with pum
graph 5 • .3. No me:lstll'ed peak nccelcl'Ution shall eX(!eed 400 gn (400 'limes the acceleration 
duc to gravity). 

5. TEST METHODS 

5.1 Test Equipment 

5.1.1 Caliber .22 Test Weapon and Ammunition 

The test weapon may be a caliber .22 handgun or test barrel. The lise of a handgun 
with a 15 tn 16,5 em «() to 6.5 in) barrel is suggested. Test bullets shull be caliber ,22 Long 
Rifle High Velocity lead. with nominal weights of 2.6 grams (40 grains) and with measured 
velocities of 328 ±: 32 meters (1077 ± LOS feet) per second. 

5.1.2 Caliber .38 Special Test Weapon and Ammunition 

The test wClIplm may be u cnUber .38 Special hundgull or test barrel. The use of u hand
gun with a IS t.o 16.5 cm (6 to 6.S in) barrel is suggested, Test bullets shall be caliber .38 

I 
I 
I 
! 
r 

Speciall'oulld-nose lend. w1th llominal weights of 10,2 gt'!\lllS (i 58 grains) and with I1lcusul'ed 
velocities of 244 ± 16 meters (SOO + 52 rect) pel' second, 

5.1.3 Caliber .357 Magnum Test Weapon and Ammunition 

The test wcupon may be n caliber ,3S7 Magnum handgun Ot' test burrel, Thc lise of It 
handgun wilh n .15 to 16,5 cm (6 to 6,5 in) barrel is suggested. Test bullets shall be enlibe-t' 
.357 Magnum Imld, with nominal weights of 10.2 gltlms (158 gl'llins) LInd with 1l11!asut'cd 
velocities or 423 ± 30 meters (1837 ± 98 fl.:ct) per second, 

5."j.4 Chronograph 

The chl'onogl'uph shull have a precision or one microsecond lind an accuracy or tW~l 
micl'Oseconds. Its triggering devices shull be or cither the photoellJCll'ic tit' conductive 
scrcen types. 

5.1.5 Penetration Test Headforms 

Each penetration test head form shall be size 7 114 and shall havt! the dimensit)Jls shown 
in figure 3. 'rhe sagittal penetratiotl type shull be so modified that it can rigidly hold n' 
witness plate in the coronal plane. as shown ill figure 4, Conversely. the coronal penetra
tion type shall be able to hold a witness plate in the sagittal plane. as shown in figure 4. 

-m.o 
. ··'·=~,,-137,:! .. ~.~. 

CONTOUR AT PLANE O-B 

CONTOUR ATtt, 

TEST HEADFORM 

SIZE 7 ~4 

FIGURE 3,- roSI Hom/jorm, Dtlllollsicmr Ufl' ill millillwlC!rs, 

5.1.6 Impact Test Headform 

The imk>act test head form shall be size 7 1/4. shall have the dimensions given in figure 
3. und shall exhibit no resonance frequencies below 3000 Hz: it may be mll:dc of any suit
~ble material. such as magnesium alloy K-lA. A test hendform found to be suitable can ()c 
obtained from Cragar Industries. Inc .. P. O. Box 5626. 19007 S. Reyes Avenue. COll1pE'~n. 
Culifol'fliu 90224. 
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WITNESS PLATE----..., 

SAGITTAL PENETRATION 
ftEADFORM 

CORONAL PENETRATION 
HEAD FORM 

7 .---.,:. 

FIGURE 4.-Ballistic Penetration Test Head/orms. 

The impact: head form shall be rigidly mounted on a base (see figure 5) which is free 
to move in the direction of motion of the test bullet. The tot~l mass of the instrumented 
head form and base assem.bly shall be 5.0 + 0.5 kg (11 + 1.1 Ib) and the static force, par
nllelto the direction of motion, required to initiate motion of the assembly shall not exceed 
9 newtons (2 pounds force). 

/ 

INITIAL POSITION 
OF THE HEADFORM 

......... - ..... , " , I ,,-..... , 
___ I I' I 

i ') (I : 
L_.J_I __ ...I 

I I 
r...l.l-, 

r - - I... - - - L.. --, 
I I 
I I 
I 

PATH OF BULLET 

MOTION OF HEADFORM-BASE ASSEMBLY 

FIGURE 5.-Ballistic Impact Test Head/arm-Base Assembly. 

5.1.7 Witness Plate 

ACCELEROMETER 
POSITIONED AT 
CENTER OF MASS 
OFHEADFORM 

BALL a SOCKET 
MOUNT 

The witness p,lates shall be 0.5 mm (0.020 in) thick, and shall be made of type 2024-'1'3 
or 2024-T4 aluminum alloy. 
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5.1.8 Acceleration Measuremfmt System 

The accelerometer should be able to withstand shocks up to 2000 gn' The acceleration 
data channel, including all instrumentation which may alter the frequency content of the 
test data and all recording and amillysis procedures, shall comply with SAE Recommended 
Practice J211 b requirements for channel class 1000. 

5.2 Ballistic Penetration Test 
Set up the test equipment as shown in figure 6. Firmly clamp the appropriate test weap

on, with the barrel horizontal, in such a manner that the alignment of the weapon is not 
altered when it is discharg{)d. Use the caliber .22 test weapon and ammunition to test type 
.22 LRP-.38 Special helmets, and use the caliber .357 Magnum test weapon ancl ammunition 
to test type .357 Magnum helmets. 

~' 
TEST WEAPON 

CHRONOGRAPH 

FIGURE 6.-Test Setllp. 

TEST 
HELMET 

Position a sheet of cardboard five meters (16 feet) from the muzzle of the test weapon 
and fire a pre-test round through the cardboard to determine the line of flight and the 
point of impact of the bullet. 

Place the triggering devices two and three meters (6.6 and 9.8 feet), respectively, from 
the muzzle of the test weapon and arrange them so that they define planes perpendicular 
to the line of flight of the bullet. Measure the distance between them with an accuracy 
of one millimeter (0.04 in). 

Insert a witness plate in the sagittal penetration test headform, place the helmet under 
test on the headform and secure it by its chin strap or by other means which will not inter
fere with the test. Place the' helmeted headform in back of the sheet of cardboard, with 
the desired point of impact touching the bullet hole made by the test round, and then re
move the cardboard. 

Fire one round at the front of the helmet, hitting it at a pointt no more than 90 mm (3.5 
in) above the basic plane and no more than 50 mm (2.0 in) from the mid-sagittal plane. 

7 



Record the time of flight of the bullet between the two triggering screens, as determined 
by the chronograph, and calculate the bullet velocity. Then fire a round at the back of the 
helmet, impacting it within the area diametrically opposite the front impact area. Examine 
the helmet and witness plate to detct'mine whether penetration occurred when a bullet 
traveling at an acceptable speed made a fair hit within the required area. 

If no penetration occurred, place the helmet on the coronal penetration test headform 
and shoot it once on each side, at r.t point no more than SO mm (2.0 in) above the basic 
plane and no more thun 75 111m (3.0 in) from the coronal plane. 

I f no penetration occurs, lest a second helmet, which has been preconditioned by 
immersion for two to four hours in water at 25 ± 5°C (77 ± 9°F). 

5.3 Ballistic Impact Attenuation Test 

Set up the test equipment as shown in figure 6 and locate the line or fire and point of 
impact or the bullet as described in paragraph 5.2. Use the caliber .38 Special test weapon 
and amniuniLion to test type .22 LRP-.38 Special helmets, and use the caliber .357 Magnum 
test weapon and ammunition to test type .357 Magnum helmets. 

Mount the accelerometer at the center of mass .of the impact test headform in such a 
manner that it can be easily repositioned for all impacts; a universal ball-and-socket mount 
has becn found to be suitable. Position the helmet squarely on the head form and secure it 
by its chin strup or other means which will not interfere with the test. Position the instru
mented test he~jdform-base assembly in the line of fire so that the sensitive axis of the 
accelerometer and the line of fire are colin ear within 5 degrees. 

Allow all electr(mil~ equipment to warm up for thirty minutes or until stability is achieved, 
whichever lime is greater, prior to testing, and perform the tests at an ambient tempera
ture of 2()-28°C (68-82°F) and a relative humidity of 30 to 70 percent. 

Shoot four test rounds at the helmet, one at each of the four sites as described in para
graph 5.2, and measure the velocity of eac:h fair hit and the heaclform acceleration which 
it produces. 
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