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FOREWORD | et

Following a Congrﬁssxonal mandate ' to develop new and nmpmvcd techniques,
systems, and equipment to strengthen law enforcement and criminal justice, the Na-
tional Institute of Law Enforc:cmsm and Criminal Justice (NILECJ) has established

the Law Enforcement Standards Laboratory (LESL)-at the National Bureau of Stan-

dards. LESL's func*non is to conduct research that will assist law enﬁorcemcn‘t acd

criminal justice agencies in the selection and procurement of qualnty equipment,

In response to priorities established by NILEC], LESL is (1) subjecting existing

equipment to ‘laboratory testing and evaluation and (2) conducting research leading

to the development of several series of documeants, including national voluntary equip-
ment standards, user guidelines, state-of-the-art surveys and other reports,

This document, NILECJ-STD-0105.00, Crash Helmets, is a law enforccment
equipment standard developed by LESL and approved and issued. by MILEC). Addi-
tional standards as well as other documents are being issued under the LESL program
in the areas of protective equipment, communications equipment, secuntv systcms,

. weapons, emergency eqmpment investigative aids, vehicles and clothing,

This equipment standard is a iechaical doqument consisting of performance and

other requirements together with a description of test metfiods, Equipment whichican
meet these requirements is of superior quality and is suited to the’ nrcd% of law enfarce-
ment agencies. Purchasing agents can use the test methods describéd in this standard 1o
determine firsthand whether a particular equipment iteni meets the requirements of the

standard, or they may have the tests conducted on their behalf by a qualified testing

abora}my Law enforcement personpel may also refencnce this standard in purchase
docu{nents and require that any equipment offered for purchase ‘meet its requirements

and that this compliance be ¢ither guaranteed by the vendor or attested to by an mdepend- :
ent testing laboratory. 7 »
’ The necessarily techpical nature of. this NILECJ standard, and its special focus

as a procurement aid, make it of limited use to those who seek genmeral guidance
concerning crash helmets. The NILEC) Guideline Series is designed to fill that need,
We pI n 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 NILI?CJ
program.

The guideline documents to be issued are highly readable and, tu&onal in' nature
in contrast to the standards, which are hlghly techrnical, and intend&d” for laboratory
use by technical personnel. The guidelines will provide, in nontechnical language,
information for purchasing agents and other interested persons concerning the capabili-

. ties of equipment currently available. They may then select equipment appropriate

to the performance required by their agency, Recommendations for the devclopment
of particular guidelines should be sent to us.
~ NILECT stagdards are subjected to continuing review. Technical comments and
recommended revisions are invited from all interested parties. Suggestions should
be addressed 't¢ the Program Manager for Standards, National Institute of Law En-
forcement and Criminal Justice, Law Enforcement Assistance Administration, U.S.
Department of Justice, Washington, D.C. 20531,
‘ Lester D. Shubin, Manager
Standards National Institute of Law
. Enforcement and Criminal Justice

! Section 402(b) of the Omnibus Crime Coatrol and Safe Streets Act of 1968, as amended.
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1, pupposE

The purpose of this standard is to eatnbifih performanee reqnirements and
mctlmd& aof test far helmats to be worn by drivers aml passengers of aurfage vehigles.

2, 5COPE AND cmsssmmmn | \ ,

Crash helmets eovered by this standard are of nn@ ¢lass, Requirsments for fnge
shields are not included in this standard,

3. QEF!NITBQNS :

, 9 : ; 3.1, Busic Plane
Ty ‘ "1;7;, o The plane through the centers of the exiernal ear openings and Jower edges
L ~ of the eye sockels (see figure 1),

T _‘ .«5 %2, Coroptal Plane
7 T : , The plane, p@m@ndicu ar o the hasie and midsagittul p!nnss, whieh passes through
(ﬁ‘\ ‘ . the ceniers ¢f the externnl ear nmnings {see figure 1),
: | 39, Edglng |
The edge, rim, or rim trim around o helmet, , oy
3.4, Heudform
A test device whick conforms te the ¢onfiguration of lhs: human hmzd above
the bnsle plane, :
; : - s : : 3.8, Midsugittal Plane |
IR , . The pl.me, perpendicniar to the basie nnd mmml planes, which symmetrically o
' ‘ ' L bimta th@ sead (see-figure 1), ; R
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Fioung 1, - Head planes
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3.56. Refémnce Plane
The plane 60::1 mm (2,360, 04 in) above and parallel to the basic Mane.

3,7, Retention System
The complete assembly by which the helmet is retained In position on the head,

4, REQUIREMENTS ‘

4.1, Sampling for Test
Four ¢rash helmuq, size 7% and selected at mmﬂmu, shall conqmute a test
sample,

4.2, User Informatian
The informaticn supplied to the: user with each helmet ﬁhall mqluda the Ialluwmg
8} Recammended cleaning agents, paints, adhesives, @te., which can be applied
to the helmet without damaging the shell and impairing its function,
b) A warning that a helmet subjected to a severe blow may no longer protect
the wearer,

4.3, Test Sequence
The helmets shall be exnmmed to determine complmnee with pﬂmgmpbs 4.8
and 49 and shall then be tested l‘or complmnce with pmagmphq 4.4, 4.3, 4,6 and
4.7, in that sequence.
4.4, Peripheral Vision
The helmets shall pravide pemplwral visual clearance of at least 1‘70 degrees
to each side of the midsagittal plane when measured as dmnmbwl in paragraph .1,
4,5, Impact Attenvation )
Each helmet shall be subjected to the impaei atienuntion test described in para-

~graph 5.2, No measured peak acce]eraumz shall exeeed 400 iimes the acceleration

due to gravity (400g,), no acceleration in excess of 200g, shall exceed 3 milliseconds
in duration, and 10 zacc@kratnon in excess of 150g, shall exceed 3 mmnsecondq in
duration, v

4,4, Penctration Resistounce

Each helmet shall be tested for peuetration resistance in accmdance with para-
graph 3.3 without any demonstrable electrical contact being made between the penetra-
tion test striker and the headform, .

4.7, Retention System : :

Each helmet shall be tested for xntcntlon sistem static stremgth in accordance
with paragraph 5.4 without any break occurring and without xmy resulting shp or
stretch of more than 23 mm (1.0 in), ;

4.8. Prejections

The helmets shall have no incompressible projections inside the shell, nor any
that protrude mior¢ than 5 mm (0.20 in) outside the shall,

4.9. Labeling
Each helmet shall be perm'menﬂy and legibly Habeled in a manner such that

_i the label can be easily read without removing padding or any other permanent part,

and shall include the following information:
a) name or designation of manui‘acturer
motlel designation
c}z size ;
d) month and year of manuﬁ‘ncmm
&) lot number,

e S

)

5. TEST METHODS .
5.1, l"-tm'iph%ral Vision Test

‘ 51,1, Test headform

~ The test hesdform shull be-size 7% (see fagum 4) and shall have two slots
which define n 120 degree angle lying in the basic plane, with the apex at the
point of intersection of the midsagittal and basic planes and the tmm wwmce of
the hend!‘orm as shown in figure 2.

. FRONT

oo MID-SAGITTAL :
PLANE

\ BASE LINE
EXTENDED

- RE|AR‘

Fiaung, 2, Periphecnl viston test headform,

5.1.2, Test Procedure
Place the helmet squarely on the hcndform so that the midsagittal planc of

the helmet coincides with the midsagittal plane of the headform, Using a straightedge

placed along the base of the slot, determine whether the edging of the hclmet protrudes
forward of the extended line defined by the base of each slot

5.2. Impact Attenuation Test

Four qpcclmcn helmets, each sub;ucied to a different environmental conditioning,
as -described in paragraph 52,2, are subyected to this test. A achcmatlc diagram
of the impact attenuation test setup is shown in f' igure 2,

3
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5.2, Test ﬁqmpmm
8200, Yust Haodfotm

The tost hondform shadl bo sz 7% and shadl oxhibit no resonanee froquoneles
holow 2000 Hzg 1t may bo mnde of any suftable materfal, sueh ag mngnesium vlloy
ReLA, Dimensions are plvon In figure 4. :

5212 Drop Assombly S L

The drop assembly conststs of the teat headfosm, the aceoloromater, wnd the
supporting gvossnrm nssembly, and shall have o toinl mass of Skg (0 W mindmum
and flkp (102 1) maximun, The vonter of mass of the wssembly shall Ho within
o conp of 1 dpgress inelnded angle abont the vorthed, with apes nt the point of
impaet, ' '

-

3210 Yo Aovil o
The test anvil shndl ha o steel plnte 280 % 280 = 28 mm (10 = 11 % { {n) minioum,

bneked with o solid mass of ot lonst B kg GO0 Jh),
5214, Avcaleratlpn Maasuramant Syshan

An aeeolerdiiivier is vaed 10 mensire the peceleration fmparied to the hlmated
headforn upan’ steiking the anvil and should be able do- withestwund shicks up to
20008, The aceclorstion dnin vhunoel, Including Wil Marumentotivn which may ulige
the froquancy content of tho test duta and all yecording and nnudysly procesiures,
alill comply wiih SAF Recommendad Pravtice J211h requiremeonts for channel ¢l
1000, The tme durntion of seecloration shall by mensvred (o within © 6.1 millispeond,

52,18, Relorance Anvil )

The reforence suvil 8 substinied Tor te toal il to check the neceferation
measurement systom, When the hare headform I8 dropped Trom an approprinte height
(0.5 to 1.2 moters 416 1o 39 fee], It shall produce o peuk woveleraton of 400g,
) necclerations nbhuve 200g, of at lenst Lmillisecond durntion. The veforence anvil
may he of any materind which will roprodugibly yisld these somdls with the requirad
procision (52143 A refevenes wnvil found (o bo sultably fs » I-inch Open Blug
Modular Tlastomer Programmer, availnble from MTS Systoms Corp., PO, Dok 24012,
Minneapolls, Minn, 55424, ‘ ~

520,68, Conditionlng Chambers

y

The Jow temperntura box shall be o eontrolled, meehanicutly enoled Instrament eapable .

of providing an nmbient emperature of — [0 1 22 (14 1 L6 F) and of holding this
temperature for at Jeast 24 heties, ~ ~

The bigh temparaturg box shall bs « clrenlnting /e oven copable of providing
an ambient temperaiare of 50 1 27 € (122 .1 3.0° F) ond of helding this tempsristure for
al lenst 24 hours. , ” ‘
52,2 Conditioning for Yasting
5205, Room Temparature .

Conditlon one helmet nt & temperaturg of 206287 C (BR=K2.4% F) for at lenst 4

- hours: LD

52,42, low Temperalura =

Condition n second helmet by exposing it in n conirolled envirommeninl temperns
ture apparntug (o o tempernture of = 105 37 C (14 2 3.6% F) {or not lesy than 4 hours
nor more than 24 houss, :

5.2,2,9, High Temperatura : E :
Condition n third helmet by exposing it-in o circulaling air oven to a (emperature
of 50527 C (122 4:3,6° 1) for not less thun 4 hotrs ner more than 24 houry,

&
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5.2.2.4, Water ‘

Condition a fourth helmet by immersing it in water at a temperature of 25 .C
(77:£9° F) fornot less than 4 hours nor more th'm 24 hours, 5

Begin testing lmmedntely after a helmet is removed from the coudmoumg e
vironment, The maximum time the helmet may be out of the conditioning environmetig
shall not exceed 5 minutes, After § minutes of testing returp the helmet to the
conditioning environment for at least 15 minutes if testing is to be rcsumed immediate-
lys otherwise, condition again for '1t least 4 hours, :

52,3, Test Procedure .

Mount the accelerometer at the center of ‘mass of the drop assembly with the
senmtxve axis ahgncd to within 5 degrees of the true vertical when the headform
is in the impact position,

Prior to testmg, allow all electronic equipment to warm up for 30 minutes or
until stability is achieved, whichever time is greater, Throughout calibration and testing
the ambient temperature should be 20-28° C (68-82.4° F) and the relative humidity
30 to 70 pereent. '

Cheek wll instrumentation before and after cach continuous sequence of tests
by impacting the bare instrumented headform of the reférence anvil, Record a
minimum of three such impacts before and after a test sequence -and make them
part of the test record. Should the wcceleration-time history not meet the required

" tolerance’: (52 1.4) prior to testing, adjust the equipment as necessary, Should the

postiest avuage differ from the pretest average by more than 40g,, discard the entire
test series, . 4 v
Position the helmet sqtmrely an the headform and secure it to the headform-

.crossarm pssembly by its chin strap or other means which will not interfere with

the test, so as 1o maintain this position during guided fall,

Impact each helmet twice at each of four sites! front, side, back and top, The
first impact shall provide a calculated impact energy of 108 joules (80 foot pounds)
and the second, a calculated impact energy of 94 joules (70 foot pounds), The mass
of the test helmet is not included in the calculation, Adjust the vertical drop height,
defined as the minimum distance betwcen the anvil and the outer surface of the
bare test headform, to provide the calewlated impact energy.

The impact pmnt of the second drop shall be wnhin 25 mm. (l 0 m) of the
first dmp,

impact the: front of each helmet in the area bounded by the 1eferenca plane,
the plane parallel to and 50 mm (2,0 in) above the reference plane, and the planes
parallel to and 50 mm (2.0 in) o either side of the midsagittal plane.

Impact the side of cach helmet jn the area bounded by the reference plane,
the plane parallel to and 50 mm (2.0 in) above the reference plane, and the planes
parallel to and 50 mm (2.0 in) to either side of the coronal plane;

Impact the back of each helmet in the area bounded by the refexcnu, plane
the plane parailel to and 30 mm (2.0 in) above the reference plane, and the planes
parallel to and 50 mm (2.0 in) to either side of the mu’.mgltt'\l plane,

Impact the mp of each helmet at a point within 50 mm (2,0 in) of the intérsection
of the midsagittal plane, the coronal plane, and the outer surface of the helmet. -

Record the acceleration-time history of each impact and continue this procedure
until each of the four conditioned helmets has been tested. .

5 3. Penet‘m?mn Resistance Tes@
The same. four test helmets used iu the impact attenuation test are subjected

5‘

b

to %hns test. A diagram of the penetration resistance test setup is shown in figure -

. GUIDE
TUBE

STRIK;;\\\ CONTACT |
: INDICATOR
~ HELMET

HEADFORM

Figure 5, Penelration Resistance Test Setup,

5,3.1. Test Equipment

5,3.1,1, Test Headform v

The test headform shall be size 7% and, above the reference plane, shall have
an elccmc'ﬂly conductive surface whlch is electrically connected to the contact indica-
tor (5.3,1.3),
5.3,1.2. Penefration Striker‘;

The penctratlon striker shall have 2 mass of 3.0 kg + 45 g - 00 g (66 1)
+ 0.1 Ib -~ 0.0 Ib), The point of the striker shall be a cone with an included angle
of 60%0,5 degrees, a height of 38 mm (1.5 in), and a tip radius of 0,5%0.] mm
(0,020£0,004 in). The hardness of the striking tip shall be Rockwell scale-C 60.
The penetration striker shall be electrically connected to the contact indicator (5.3.1,3),

Ed

5,3.1,3. Contact indicator

The contact indicator shall indicate when electrical contact of {-millisecond dura-
tion or longer has been made between the penctration striker and the conductwe
surface of the test headform

5.3.2. Conditioning for Teshng

~ Condition each helmet in the same environment 1o which it was SUbJC"th in-
- the impact attenuation test, as described in p’lragraph 5.2.2.

5, 3 3. Test Prccedure

“Place the condmoned complete helmet on the rigidly mounted test headform.
and secure it by its chin strap or by other means which will not interfere with ;

the test. Adjust it in the: same manner as a person would adjust it to his head,
Drop the penctration striker in guided fall onto the outer surface of the helmet

anywhere above the reference plane and at least 75 mm (3.0 in) from the cen*er,

e
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of a previous impact site or penetration site, Drop the striker from a height of

3.00 + 0.01 - 0 meters (118.14+0.4 — 0 inches), as measured from the striker point
to the point of impact. Apply a minimum of two penetration blows to each of
the four helmets.
5.4. Retention System Test

The same four iest helmets used in the impact attenuation test are subjected
to this test. A diagram of the retention system test setup is shown in figtre 6,

5.4.1, Yest Headform

The test headform shall be size 7% and capable of supporting the helmet when _

a load of 1780 newtons (400 pounds force) is applied to the retention system.

5.4.2. Conditioning for Testing

Again condition each helmet in the same environment to which it was subjected
in.the impact attenuation test, as described in paragraph 5.2.2.

5.4.3. Test Procedure

Place thz ~condmoned complete helmet on the rigidly mounted test ‘headform
and faster” “the chin strap to the loading device, as shown in figure 6. Adjust the
helmet sn the headform so that the points of attachment of the chin strap to the
helmet will be subjected to the same test as the chin strap. Support the helmet
so that it will not move during application of the test loads.

HEADFORM

25*2mm:{ @‘
\l'-

FIGURE 6. Retention System Test Setup.
3 i

2

Apply the test loads perpendlcular to the basic plane of the headform and symmet-
rically with respect to the helmet retention system

1%

T

Statically load the retention system with 225 newtons (50 pounds force) for

. at least 30 seconds and then® measure the maximum distance between the chm strap

A

and the apex of the helmet. Do not remove the load.
Apply an additional 1230 newtons (276 pounds force) to the retentmn system
for at least 3 minutes and again measure the maximum dlstance between the chin
strap and-the apex of the helmet.
" Record any break in the retention system, Record any slip or stretch as the
difference between the two distance measurements. Continue - this test until  each
of the four conditioned ‘helmets has been tested. :
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