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::. Following a Congressional mandate j to develop new and improved techniques, 
s~~tems, and equipment to strengthtlU law enforcement and crimina! justice, the Na­
tional Institute of Law Enforcement and Criminal Justice (NILECJ) has established 
the Law Enforcement Slarldards Laboratory (LESL)''at the Nutnomil Bureau of Stan­
dards. LEst's function is to conduct researc..:h that win assist law"enfofccmcnt and 
criminal justice agenc~es in the selection and procurement of quality equipment. 
. In response to priorituell established by NILECJ. LESt is (1) sUbjecting existing 

equipment to laboratory testing and evaluation and (2) conducting research ,leading 
to tbe developmel1t o( several sCll'ies Qf documents. ~nduding national voluntary equip­
ment standards, user guidelines, state-of-the-art surveys and othel' reports, 

This document, NILECJ-STD-OIOS.OO,· Crash Helmets, is a law enforcement 
equipment standard developed by LESL and approved aml issued,.,by NILECJ., Addi­
tional stu.ndarcls as well as other documents are being issued under the :CESL pl'ogrum 
in the areas of protective equi'.'ment j communications equipment, security systems, 
weai)ons, emergency equipment, investigative aids, vehicles and clothing. . 

This equipment standard is a technical d'o(;ument consisting of performance and 
other requirements together with a description of test metV.,'ods. Equipment which·"can 
meet these requirements is of superior qU~1lity and is suited to. the "r-eds OIf law entbrce­
~lent agencies. Purcihasing agents can use the test methods. described in this standard to 
d~termine firsthand whether a particular equipment Herrimeets the requirement!) of the 
standard. or they may h~tve the tests c~nducted on their. behalf by a qualified testing 
laborllifory. Law enforcement persormd may ~~Iso reference this standard in put'chase 
docll.thcnts arid require that any eqllipm~nt offered tot' pllrchascrneet its requirements 
ar)d that this compliance be either gum'anteed by the vendor or flttested to by an i~l{lepend~ '. 

• ! b \1 ent testmg In oratory. ' -I 
The necessarily technical nature of this NILEe) standard, and its special focus 

as a procuremcf,lt aid, make it of limited use to those who seek general guidance 
conceroul1g crash helmets. The N I LEe J GuideH51e Series is desjgned to fi II that need. 
We pl~mto issue guidelines to this as weJIas other law enf(lircement equipment 
as soon as possible, within the constraints of available funct'ing and the overall NILECJ 
program. , 

The guideline documents to be issued are highly readable and. tutorial in nature 
in contrast to the standards, which are highly technical, and intel1d~'ti'~'for laborntory 
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 development 
of particular guidelines should be sent to us. 

NILECJ stalJdards are subjected to continuing review. Technical comments and 
recommended revisions are invited from all interested parties. Suggestions should 
be address~d' t(1 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 

I Section 402(b) of the Omnibus Crime CO'lltrol and S'afe Streets Act of 1968, liS nmendeU. 

v 
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NIlE'eJ STANt)~\RD 
fQr 

CRASH HELM~TS 

" 1, PURPO$~ 
Th~ iHHlulRe i.lf U1Jfl &tomi!mj j~ to elltnhHHh l)erfQrmrmce reqnirementll I1ml 

m~Umdll of teRl fur helm~t& to U\l WMn hy driverlt rm:t pn~ISen~erR Qf. IImfAce vehicJell. 

~, $~()P~ AND CV\SSIFtttATION 
Crn~h helm©~Q c~wereg by Ulill MAmhml Ar@ of ~Ile ~l!lfis, Req!lirnmcl1tll f~r fnce 

tlhieJd~ Me not lnchltil~d in tlJif.l tll!llu!flrd. ' 

~, f)~FJNtr!ONS 

3. 1. ~@$f~ Plm)!';) 
The pInne ihn:m~h Ihe cen1.erli of the e"tt')mAf enr (}penln~~ find lower ~dU@~ 

of UI~ eye Rockets (tlee fi,QUD'@ J). 

~'~I C(lromd Pi~m~ 
1'be plime,perpendicuJnr au the Ilmde find mid~HlBltt.nl )lInnell, wbic11 IHllilHHi tJmou~h 

l~i@ C't1ntcrli (11 the externnl eor g')tmln~N (~@e n!{IU'tl 1). 

S.3, ~d{jlJI1S 
The edl!e, rim, or rim lrim flrCHwd il helmet. " ./ 

SA, H~(nUi)rm " 
A test device which c¢Jnformli 41) tbe conflSIIml.iol1 ,of the human hend flhove 

the onsio pilillle. 

3,"'. Mld$iiJ9itt~d Piam~ 
The plilm~, perpell~ic\llflr to til" bnllie Ami cormml phmeH, which fJynnnetricAlJy 

bJ8e~hl the beod (6e~ flSYI'e 0. 

1 



3.6. ~E,lf~rencePJ~ne 
Th~ pI nne 60 ± I mm (2.36 ± (),()4 in) obove (tod pnrulkl to the basic flhme. 

3,7. it~tention Sy$t~1ll 
Thc complete m~seIl)bly by Wllleh th~ helmQl. is retMned h' position on the h~'n~h", 

, ... ::! 

4, tU!QUtR~ME.NTS 
4.1. SttmpUng fOIl" Test 

Four crnsh helmets, size 7¥1 lind select!;ld nt random, shaH consUtuten test 
snll111te. 

4.~. User Informatioft'l . 
'fh~ iqformAtitm supplied to the: user with each helmet ~hall,ll1cl\lde the. f()llQWinf!.~ 
!,) ~eC~lmmendQ.d cle4uinB nscnt:h paints, ~~dhes\ves~ I:,ltC\\ which cnn be applied 

t~ the helmet witMllt damaging the sheil ~nd itnpnadn\~ its fll!lcHon. 
b) A warning that Ilhehnet subjected to n seV©l'e blow mny 110 longer proteot 

tbe wenre~. :-i· 
.. \~~. : 

4.3, Test Sequeo(~ '> 
The ,hl\:llmets Ilhnll be examined. to determine (,1ompli!\lfIce· with pnr~srl}phs 4.8 

,and 4.9 I\[jd shnll 01ei\be test~d ~or cOBlwlilJQce 'with pl)n~srn,Phs 4.4. 4 • .5 1 4.6 nnd 
4.7. il\ rho t seque.nce. 
4.4. Periph~,ua' Vh~ion 

The helme.ts. shall. provide periphel'oJ visuql cltlanmce ()f at lellst 120 deB.r(!~!l 
to ench side o( the u\iQsi\~iHnl plnue when meMured as described in pnrnsnwh S.l. 

4,5. Impact AU!f1ifluqtiron 
Ench he]me~ sl~all be subjected to the impact nUemaMion test described ,\n (llu'a. 

f;rnph .5.2. No measured penl.: nccelernti(lIl s111\11 el<ceed. 400 times the ncocleration 
due to gnwity (4008~)' oQaccelerntion in ~.xce!lS of ZOOS" shnl! ex~ee~ 3 milliseconds 
in duration t and M acc(llerotiol) 1n eX.\iess of l$Og" s1\o1\ exceed S milliseconds in 
durntlon. \ ' 

4.6. Penetmti~D1I Resi$~'C1nCe 

EnlCh b~lmet sholl be tested for Pe{~etrntiQn r~sis¢ance in accordance with pnrn~ 
~rnllh 5.~ without any demonstrable e1e~ltaiCa! ICOnh'il.1l being mnde between the :penetrn­
tion test striker ami the hendfQrm. 

4.1, R.e.~nticm System 
Eacb! helmet shall he tested fQr retention sl\st~m stntic stwc{lgth in E\ccordance 

with paragraph $.4 without allY break roccumn$ nnd without allY resllltillS slip Of 
stretcb of more than 25 mm (1.0 in), 

4.0. PrcjectiQn$ 
Tbe helmets shall have no incompressible projectionS inside the shell, nor l,U\Y 

that protrude more:' than 5 mm (0.20 in) outside the sb<';ll!. 

4.9. ~QbeUn9, 
Each belmet shnUl be permanently amd legibly labeled in a manner such that 

tbe label elm be easily read withQut removing padding or aUf other pennnnent part, 
and shall include. lile following :information; 

a) name Qf designation of mallufacturer 
b) n'I'lUel desigrmtiol' 
c} size 
d) month and year of manufacture 
e) Rot number. 

2 
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~: ,., 5, TEST METHODS • 
5.1.rt~t'ipheral Vision Test 

":y .. 

S.1.1. T~$t he~dfQrll\ 
The test hendform shull b~· size 71A (see. figure 4) \111(1 shnlJ hnve two slots 

which define n 120 d~~ree l\Il~le lying in the bl\f!lc l)lnl\c, with the npeX at the 
point of illtersection of the 1l1idsaghtul andbnsic phmes I\no the (l'ont smrfncc of 
the hendform, n.~ shown in (isme2. 

, 
. ".,' 
7~~f 

5.1.2. T~st Procedure 

. 120 
I 
I 
I 

I 
I 
I 
I 
I 
I 

HEADFORM ' "" 
TOP,VII::W 

I 
I 
I 
I 
I 
I 
I 
J 

FI(lUu,r:. 2, Pel'ipheml vislQn lest he!\df~)rr(l. 

Place tlH! Itehnet squilrely 00 the hendform so that the midsagittal plane of 
Ute helmet coincides with the midsagittal plnne of the headform. Using a straightedge 
placed along the bllSe of the slot, determine whether the cdging of the helmet protrudes 
forwnrd of the extcmled line defined by the base of each slot. 

5.2. Impact Attenuation Test 
Four $pecinwn helmcts~ each subjected to a. dif((~rent QJlvironmentnl conditioniog l 

as described in pnragroph ';,2,2, arc subjected to ~his test. A schematic diagram 
of the impnct nttenuation test setup is showl1 in figure 3. 

3 
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< ANVI~ 

:rn:r"UihPo~&!Ul 
~m:&7 ~4 

'~ 
10 • 

~.!l., 1 t 'f~~,,' n'luhnmml 
~.~.l,t, Tilil thmdf(ltm 

'\'IJe 1cnt homlfol'lll Ilhnll hI;! 1i1~\\ 7'llnml 11111\11 exhibit no n"mmm!>1~l f)'Nlm)l\l.'l~tl 
ht,Jow :lOOO H:r,; if mllY h(l ml1(l~ or nny Ruilnhh, InIlI!.Wllll\ Illlcll lHi mll~'!l©lllumllnny 
{{"lA. nim\'\IlRiol\H Iwe Illv!.m in fillllre 1\. 
6.!l. 1 ,~. DrOll Ammblv "'=: 

'rh\\ \11'01' I\RtH~mhh' \HllllllHl.fl \)f Ihu lQIl\ h~I\\lform, tht' n~CChmml*,'l"r, un\l '11\'\ 
IlIlPlHnllul,l ~1'UllRl\rm I\s6cmhly, IIlld Rllnll hnVt' JI lolnl mn~M nr~I(1l {11 lbl minImum 
nml t\I\'f~ 0;1.2. Ill) mnximmn. 11h~\ CQuhu' tlf mURH nf the I\flI~Nnhly filudt lItl within 
1\ cone ()f I () ihl~n)l)fl hwlml~tI fll1j!\O nhmll thl,) v~rH~ml, wl1h\\l't'l'i nt UII,\ ~'~'lnt nf 
lownel, 0 

5,~\ 1 \~. TI'I\. Anvil 
T!lu leNt nnvll lilll\lI h~ It Id~\~l \llnle ;t,50 )( ~,~O :4'; ),,\ mm (l 0 "'. {{} \to tin) mlnimutlh 

hI\CKt1\\ wllh j) !loUd Jl)I\fHl or lit 1\'~I\!i1 \.10 k~ (,101) Jil). 
o • ~.~.l ·011, A\l(,l'!I(!mll~l\ MI)(I§Vf!lnl!l111 ayUl'lm 

All 1I~\ieltwo:i.1hll~r iR llll!)!! 10 mQI1l\IU'!!' tht' n~~t'l!}.nlthm lmlmn~\tl 1.1-} lh~~ 1U)lmt\h~d 
hemlform u~un' !ltrU,in{t tIl(! nnvl! uml Iltwuld b~ nhl~\ ~n wilh\'lwntf NJH1~kli Ill) 1n 
1,Oru)~~l' rrM l\l:c~1I.'rnll(\,r"(11\11\ \;htumult Im)!lHlhl~' Ill! fnlltnnmmlll¢itifi ',",'lIMl mi!y u1i()i' 
nit.' frNlIItJ!lCY content. of the 'trQ~t duln lind ~in ret~ni'din~ lIud IImdy~i!l Im)~'I.'l~iUil'!1h 
atmU l'onll'bl with MAn Re<lOll\lllwlll[J,l\1 Pi'llCU~~ J211h n)qllinmu~nt!1j ful' ~JlIlIln~l ~'JiI~fI 
1001\. Tht'l thm.\ (\ufi\Uon of ncc~)(\mUnl1 IIhllll h\.l mt'lHmrl.',1 to wllhlll '1 (1,1 mmhl~K'Ulld, 
$.tM ,4. St,hwiln~q Alwll il 

Th~ rehlr~nCIJ IIYl'vU Iii lI11ht!1iJlIict\ for Hm iN11 IllwU hl chet:k tll~ /u'~ii\\krIlH\)tl 
menl\\lrmau'ul NYlit"m. WbLl11 lh@ hunl hCllilfo,rm 1M droppr:d f!'OllJ un 11lllll'Oprluhr lH!luilL 
[n.~ hl Ll m\'>H~r"l n .fl t\l t~~ f~\~Hl, It Mh~!n ru'mhlctl 1\ 1)('11I1{ l\\-:l.!"ltlm!.lon nf If()U31! 
11m! ilIJCcl\mllimIH' nhnvtI 200"11 uf at h'l!~lt J·mmil.l\w~)ml dm'lItinn, Tlu~ Vl,tcnmCt'l !\llYn 
mny he u( nlW lnnlc(h~l whIch will n'lu'udlldhly yjtlld lIa~~c rcnuiw wUh tllo n~'luir;lil 
)lfcclaion ('s.l.l A). A rer©l'~l\c,,· llll\! iI found in h~ tmU!1hh,;)IH ~l Hl1l.!h ()~lcn mu~ 
Modullll' ntustomor llroRmmmcfl nvnllnhle fmm MTS RytHCl1Hl Cml~'. P.O. BtUi: 2110.12. 
MimllJII)mHs\ Minn. ,~$'f2", 
~.~.1.~, ~mH!lII~mlnQ <i'Uljmb",~ . - ' 

Thlllmvtempemtul'e hox KhnH h~~ it cillmnlJed t IllQchnnl<:ully !tuoled IIl'4tHltnl!nl (lllpub{~ , 
nf l)fovldins nn nmbh,ml t~mpernt\lr(.l of -'< /{It. ~Q f (IiI' ;l,(jll F) ~md of holdlnM thiN 
t~ml)!,wn(lIl\1) f()[' lit l(m~t 2,4 hOllrli. 

In,e, hlah leInP{j'l'l\tnr~ lH)X IdmU bt' n c{l'~lJlnUnu niw ov~n cllrmble of tH'ovJdIilS 
un mnhhll1t tempernWfc (If :i() ::I; ltl (' 0 ~2 ,f ;t!l!l If) IImt onmldlJl~ thi~ h:mJ1~I\I.\lIJ/'e fOi' 
{It Itil1~U:2il hours. ' 
S.~.2. Cqndltl()111nu for Tf,tl¥~'"tf 
ti.:u. ~. Ri)Qm T*'itlP~ftltIU411 

C\mdiUQI\ {loa h@imet nt (\ tempe,Inture tH' 2n",~8!l C {tiN",.N2,41: F} fm' (\l I~l~l 1/ 
hom'S. " :.,1, 

~,~.~.~. lqw TlJmp4r<llwl~ 
Condition Il second helmet by eXI)mdn~. it in n controlled .ouvirOmJleD1liUI tempcrI!· 

lUre OPPlll'lllUS I{) n leOlll t)I'lltlll'Q ~H' "'" m :t; lQ C (14 ,I; ;).6~f f) lb(' ntllt lem~ thnll4 11OUl'Il 
Il(ll' ))lore thnn 2.4 h(}ua'S. 

$.:l,~,~, Hloh hmpilr()h~M 
COll9lUon n third h~!met by ~XpOaillg it· iun cir(:ndMingnill" oven to il Icmpefflture 

of SO ~1~ 21) (' (122t; 3.6Q r·') J~~r net less ~hlln 4 ho,uft'~ tlOI' mort:, dum 24 hOW'M. 

If 
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5.2.2.4. Water 
Condition a fourth helmet. by immol'sing it in watet' [It [\ temperature of 45 .;t: 5° C 

(77 :±; 9° F) for not less tlmn 4 hOlll'S nor more than 24 hours. c~ 
Begin testing immediately after a helmet is removed from the cOI,ditiolling ~r.­

vironment, The mnximuIU time the helmet may be out of the conditioning ellvironnumt 
shall not exceed 5 minutes. After 5 minutes of testing return the helmet to the 
conditiolliog environment for at least I S minutes if testing is to be resumed immediate-
ly; otherwise. condition again for alleast 4 hours. .. 

5.2.3. Te5t Procedure 

Mount the accelerometer at the center ofmQssof the drop nssembly with the 
sensitive axis aligned to within 5 degrees of the true vertical when the hendfol'In 
is in the Impact position. . 

Prior to testing, allow all electronic equipment to wflrm up for 30 minu~es Or 
until stability is achieved, whichever time is greater. Throughout cnlibration and testing 
the nmbient temperature shOtlld be 20-28 Q C (68-82.4° F) und the ,I'ell1tive humidity 
30 to 70 percent. 

Check illl instrumentation before und after each continuous sequence of tests 
by impacting the bare instrumented headforlll of the refcren(Je anvil. Record 11 
miniIUllm of three such impacts before and. (lfter II test sequence and make them 
purt of the test record. Should the ncceleraLion-time his lory not meet the required 
tolerance' (-5.2.1.4) prior to testing, ndjust the equipment as necessary. Should the 
posHest avemge differ from the pretest nvel'nge by more thlln 40g/l' disonI'd the entin;: 
test series. 

Position the helmet sqll\ltely on thOc hendform and secure it to the headform. 
,C,I'Qssntm assembly by its (Jhin strap or other means which wil) not interfere with 
the test, so us to maintain this position duritig guided fall. 

Impact each helmet twice fit each of four sites: front. side, baCk nnd top. The 
first impact sbllll provide a cnlculnted impnct energy' of 108 joules (80 foot pounds) 
lind the seeond~ II calculated impact energy of 94 joules (70 foot pOunds). The mllSs 
of the test helmet is not included in the calculation. Adjust the vertical drop height, 
defined as the minimum distance between the iltlvil and the outer surfnce of the 
bnre testhcndform, .to provide the cn1ctllated impact energy. 

The impact point of the second drop shall be within 25 mm 0.0 in) of the 
first (h'()p. ., . 

lmpact the front of ench helm~t in the area bo~tnded by the reference phUle, 
the phmc parallel to and 50 allAn (2.0 in) abOVe the reference plane, and the planes 
pnrallel to lind 50 mm (2.0 in) to either side of the midsngittal plane; 

Impact the side of ench helmet in the area bounded by the reference pliHle, 
tbe phlOC pamllelto and 50 mm (2,0 in) above the reference plnne, nllld the planes 
pamU~1 to aud 50 mm (2.0 in)tt) either side of the coronal plaIJ-e; 

Impact the back of each helmet in the area bounded by the reference piane, 
the plane parallel to ~mct 50 mill (2.0 in) above the reference plane, and the planes 
ptil-allel to and 50 pl1n (2.0 in) to either side of the lllk\sngittQi plane, .. 

Impact the top of each helmet at a point within 50 mnH2.Q in) of the intersection 
• of the midsagittal plane, the coronal plane, and the outer surface of the helmet. -

Record the acceleratiQn-time history of ea.cn impact and continue this procedure 
until each or the fQul!' conditioned helmets hn.s been te~;ted. 

5.3. F'eneh'atftcfiil ResistanceTQst 
The same four test helmets used iui: the impact attenuation test are subjected 

to this test. A diagram of· the penetration resistance test setup is shown in figure 
5. 
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5,3.1. Test Equipment 

5.3,1.1. Test Headform 

~,,,GUIDE 
.' TUBE 

. , 

FlCitllm 5. Penclrnlioll ResisllIl)Cc 'rest SetllP. 

- ---.--.-~ .... ~-~ 

The test headform shall be size 7% and l above the reference plane, shall have 
an electrically conductive surface which is electrically connected to the contact indica-
tor (5.3.1.3). ' 

\ 
5.3.1.2. Pllnelraliol'! Striker \) 

The penetration\ftriker shall have a mass of 3.0 kg + 45 g - 0.0 g (6.6 lb 
+ 0.\ Ib - 0.0 lb). The point of the striker shall be a cone with an included nngle 
of 60±0.5 degrees, II height of 38 mil' (1.5 in), and a tip radius of 0,5:t0.} mm 
(O.020:!;0.004 in). The hardness of the striking tip shall be l~ockwell scale-C 60. 
The penetration striker shall be electrically connected to the contact indicator (5.3.1.3). 

5.3.1.3. Contqct Inc:licator 

The contact indicator shall indicate when electricnl contact of 1"millisecond dura.., 
Hon or longer has been made between the penetration striker find the conductive 
surface of the test helldfOl:m. 

5.3.2. Conditioning for Testing 

Condition each helmet in the same environment to which it waS subjected in 
the impact attenuation test, as described in paragraph 5.2.2. 
5.3.3. Test Procedure 

Place the conditioned, complete helmet on the rigidly mounted test headform 
and secure it by its chin stmp or by other means which will not interfere with 
the· test. Adjust it in the same manner as a per/ioli would adjust it to bis head. 
Drop the penetration striker in guided fall onto the outer surface of the helmet 
any'\Vh~re above the reference plane and at least 75 mm (3.0 in) from the center 
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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 (118.1 +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 fOUl'helmets. 

5.4. Retention System Test 
The same four test helmets used in the impact attenuation test are subiected 

to this test. A djagram of the retention system test setup is shown in figure 6. 
" 

5.4.1. Test Headform 
The test headform shall be size 7lf.t 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 tll~<c<>'ndltioned, complete helmet on the rigidly mounted test headform 
and faster.:;:,/tIle chin strap to the loading device, as shown in figure 6. Adjust the 
helmet {ih 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 I 

JUGID Ri~GS 

l 
LOAD 

FIGURE 6. Retention System Test Setup. 

Apply the test loads perpendicular to the basic plane of iheheadform and symmet­
rically with respect to the hehriet retention sY$tem. 
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Statically load the. r~tention system with 225 newtons (50 pounds fQrce) for 
at least 30 seconds and thenQ measure the maximum distance between the chin strap 
a.nd the apex of the 'helmet. Do not remove the load. \' . 

Apply an additional 1230 newtons (276 pounds f()rce) to the retention system 
for at least 3 minutes and again measure the m~xifl1um distance 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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