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SUMMARY. 

A new sample foam insert for the Protec helmet was impact tested along with a 
standard insert to determine differences in impact protection. This testing was 
performed to ascertain the suitability of the new protective insert in the role of freefall 
parachute helmet. The testing showed that the performance of the new insert was 
better than the standard insert, but did not meet the standards set prior to testing. 

BACKGROUND. 

1. There is a continuing requirement for a protective helmet for Freef all 
Parachuting within the Canadian Forces. The impact protection of candidate helmets to 
be used in the freefall parachute role has been identified as a major concern. As such, 
the Defence and Civil Institute of Environmental Medicine (DCIEM) was tasked by 
Director Land Requirements (DLR) to perform impact testing on a new foam liner insert 
for the candidate helmet (Protec). This testing was to be performed as a continuation of 
the previous work (Ref A). 

AIM. 

2. The aim of this project was to measure and analyse the impact performance of a 
new foam insert for the Protec helmet. Comparison to the original foam insert was to be 
made, along with performance relative to the standards described below. 
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IMPACT TESTING STANDARDS. 

3. Two standards were to be used in this testing to analyze the performance of the 
candidate helmet. One was the European Airborne Sport Helmet Standard (Ref B - 
enclosed in Annex A). This standard requires the helmet to be tested with a 90 Joule (J) 
impact on each of the crown, front, back and both sides. The other standard was the 
Soldier's Helmet Parachute Impact Standard (Ref C), and required 90 J impact on the 
crown, and 65 J on the front, back and both sides. The pass/fail criterion for both 
standards was a maximum of 250 G peak headform acceleration, measured as a result 
of impact on any of the five impact points. The two standards were selected since there 
is no standard for freefall helmets, and it was felt that they would provide a reasonable 
standard for an analysis. The aim of the project was to test first using the Soldier's 
Helmet standard, and if the helmet was performing adequately the intention was then 
to proceed with the European Standard at a later date. 

IMPACT TESTING PROTOCOL. 

4. The impact testing was performed on April 2,1998 at the Canadian Standards 
Association (CSA) facility in Rexdale, Ontario. The testing protocol was exactly the 
same as the previous testing (Ref A). All testing was conducted by Mr. Henry Tran, a 
technician at CSA who specialises in impact testing. 

RESULTS. 

5. As with previous testing, only the ambient temperature condition was tested. 
This was due to the fact that only two samples (one of each foam insert type) were 
available for testing. The results for the two samples are summarized in Table 1 below, 
and a copy of the raw data sheets are located in Annex B. The peak accelerations listed 
as 500+ were beyond the capability of the impact system to measure. All three impact 
runs for the standard insert produced peak accelerations greater than 500 G. Because 
there was a concern that the excessively high peak acceleration values might damage 
the testing equipment, the testing of the standard insert was halted after only those 
three individual impact runs. The special insert was tested on all five impact areas, with 
only the crown exceeding 500 G peak headform acceleration. The mean peak headform 
acceleration for the helmet with special insert was in excess of 356 G. 



Table 1: Results of impact testing at ambient condition 
Sample Mass Headform Used Peak Acceleration (G) 

Protec 
(kg) Crown Front        Left        Right Back 

Standard 0.411 ISO 'J' 500+ c AA ,      • • • '-"SÄ***? ■' •• '■•'     -..Y>-vW3 500+     -- •.■tfrj-.-,-: - r»ar.!«'.l 500+ 
Insert 
Protec 
Special 0.519 ISO 'J' 500+ 223          412           305 340 
Insert 

Grey areas indicate impact areas that were not tested 

DISCUSSION. 

6. The results indicate that the Protec helmet with the special insert does not meet 
either of the two standards proposed in the condition tested. The new foam does 
perform better than the original foam, but greater performance is still required. At this 
time it is not possible to endorse the use of the Protec helmet with the new liner in roles 
that require attenuation of impacts is the range of 65 to 90 Joules. 

CONCLUSIONS. 

7. The results of the testing show that even the Protec helmet with the new liner 
does not provide the required levels of protection in terms of either of the two 
proposed standards. 

RECOMMENDATIONS. 

8. The following recommendations are offered for the continued development of 
the Freefall Parachuting Helmet: 

a. The CSA testing technician (Mr. Henry Tran) suggested the use of EPP 
(expanded polypropylene) or EPS (expanded polystyrene) foam for the 
helmet liner. Using his extensive helmet testing experience, he felt that 
these types of foams would be more appropriate for the impact 
attenuation required. 

b. Further to the above, the liner is composed of three individual segments 
which do not fully surround the head. A moulded single-piece liner (EPP 
and EPS would be a solid, moulded liner as opposed to the current 
flexible liner) would ensure that the entire head is surrounded by foam 
padding, and that the maximum surface area for impact attenuation is 
available. This kind of complete coverage could lead to thermal comfort 
issues, and so should be thoroughly tested with users. 



c.        Testing at both low and high temperatures is necessary to ensure that the 
impact attenuation of the helmet is not compromised by changes in 
environmental conditions. 

9.        DCIEM would be prepared to assist in testing further improvements to the 
Protec helmet, or selection of an alternate helmet that meets the required impact 
protection standards. 
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EUROPEAN STANDARD PrEN 966 

NORME EUROPEENNE 

UDC 

Descriptors : 

English version "T1 

Airborne sports helmets 

Casques poor sports aeriens LuftsDorthelme 

This draft European Standard is submitted to the CEN members for CEM enquiry. 
It has been drawn up by Technical Committee CEN/TC 156. 

If this draft becomes a European Standard, CEN members are bound to comply with 
the CEN/CENELEC Internal Regulations which stipulate the conditions for giving 
this European Standard the status of a national standard without any alteration. 

This draft European Standard was established by CEN in three official versions 
(English, French. German). A version in any other language made by translation 
under the responsibility of a CEN member into its own language and notified 
to the Central Secretariat has the same status as the official versions. 

CEN members are the national standards bodies of Austria. Belgium, Denmark. 
Finland, France, Germany, Greece. Iceland. Ireland, Italy, Luxembourg. 
Netherlands, Norway, Portugal. Spain, Sweden, Switzerland and United Kingdom. 

CEN 

European Commiitee for Standardisation 
Comite European be Normalisation 
Europäisches Komitee für Normung 

Central Secretariat: rue de Stassart 36. 8-1050 Brussels 

c CEN 1992 Copyright reserved to all CEN members 

Ref. No. prEN 956:1992 E 
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6 Performance requirements 
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6 Marking 

9 Information for users 

Annex A Positioning of the helact on the headfori 

Annex B Test area 

Annex C P<«ld of vision 

This European Standard has been prepared under the direction of the Technical Comeittee CEH/TC 76» 
^rotw™« nelae™. It s|*eifio» requirements tor totatu used in airborne sports .ctwti.s. 

The various helaet« for airborne sport» ere indicated in this eurcpeen Standard a» folio«. 

- Category HPO: Helmets for paraglidinfl and h*"g gliding 

- Category PC« Helaets for parachuting 

- category UL. Balaots for flying with ultra-light aeroplanes 

The requirements «over a« categories. Special requirements are contained in the relevant eleuses. 

The protection given by a helmet depends on the circuestenees of the aceident and wearino a helmet cannot 

always prevent death or long term disability. 

_»__ _. »■*. »~.m» af an iaaaet is absorbed by the helmet, thereby reducing the force of the blow 
iSZZX Se'EaTfn. . ructurTof «VEE* £ be da«o«d in «»orbin, this energy and any helmet 
tEt sustains a severe blow needs to be replaced even if damage is not apparent. 

To achieve the performance of which it is capable, and to ensure »*•*<»"* f,«?*•?• iS^V^lLw 
as elosaly fitting as possible consistent with eo-fort. Ih use it is essential that the halset is securely 
fastened, with any «hin strap under tension at all tines. -^ 
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'    SCOP* ^ ♦.-,. .ethods rti- helots used in parading,  hang gli- 

.^, <rf test   «here appropriate, ere given for tM follo-ing: 
»«.üreeems and the corresponding wrthod* of test, «"ere .»*> «w. 
Require-ems V- MMina ^»ee,    field of vision, head «oMHty and .ye »rotte 

- construction include chin strep, fastening devices, 

tion; 

- penetration resistance: 

. shock assorting properties: 

- retention syste« propertiesi 

- «rfcing end inforsflflon for users. 

j   Norutive references _..<„,, «_. other publication*. These 

Tn„ Europe St.nd.rd Incorporate. * d^edcr -g-rj~-J^^Xi^L^ »•«- *?T 
„or-ativTreferences are cited et the »W^"Lpr:!! £,'sioos of eny of these publications apply to 
e^'ror **-"£— JS^rpoSET ££Z£Z- ^sion. for undated reference, the 

r.^U^cnSorfhe
dp«?llc.^n refect» applies. 

» «,.»,   t~d -Moles - Meesure-nt te«*ni,o- in iep~ test. - .nstru-nt.tion 

,     _^„»»«e*.« - Visor» for hel«ets for «hide users «1 
(K Personal eye-protector» - v>»>r* .«^ . 

».'...     Headfot«. for o*. I» «•"• *•»««* •' »"active hel-e» 

3 Definitions 

For  the purpose of this standard th* fo"c-1no MMtta «P». 

3.,   «rotative tolMt «fcMHon.1 
H,,.*» pri-Mly intended «o protect the —rer's head against 1-P«t. So** heleets -ay pr 

protection; 

J.i «hell 
M.teri.1 thet proved« the general «.ter for. f the hel-et, 

3.3 heieet type 
Category of helset. «hich do not differ in .«h ««.<•< «spects ... 

. the trade naee or perk, snd 

. the „«rial — - « -»• - - —,0" ^ " °' "" ^ ^ . .   . _.*_,*»»» the thickness of the protec 
- the eeterlals or dimension* w ln.-~... - 

padding in eaeh si« in the range is at least cs 
satisfies the requir.«ents of th.s standard. 

HIS 

•)  in course of preparation 
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». A    Padding 

J.4.1    Protective padding 

KatcH.l u»ed to »Werb iapaet »n>rgy; 

3.4.2 Coafort padding 

Uner MterUl provided for tha wearer'» comfort; 

3.4.3 Sizing padding 

liner aeterUl «ad for «djgstaent of th* helaet ***«; 

3.$   Retention systefl 

CO.pl.ta W—1y by -n. of *<* the h.l-et i. -Stained 1* •«««-- «* «* "—•  "»'«""■ "* fl""e" 
fÄ^SenTof the «yst« or to enhance tha «e.rer's «.fort; 

J.$ chin-*trap 

^ of th. ration syste. «-*«*«, of - »trap that p.*- »der «•» —, Ja« to *a.p th. h.1-et in 

position; 

3.7 Basic plane of tha huaan hood 

Plan, at the level of «..;~~1 ~ -P-H-9 t«t—1 auditory -at-, ahd tha l~ar a*, of tha aye 

sockets (orbit*)i 

3.a Basic plan» of • haadfora 

Plan, relativ, to tha Mrtftni that correspond, to tha b»ic piano of the I-.M, 

. 3.9 toferene. plan* 

Conatruction plan. p.r.11.1 to tha b-io ,1« of tha h.adfo~ .t a di.tanc. fro- it -Mch i. . function Of 

tha alte of the headforaj 

3.10 Test «r*s 

^ of «h. h„dfon, ih a«* M test, «y b. conducted -hieh correspond, t M. -*•— — 

of the huaan head. 

3.11 Chin-cup 

.«UM»« <*vic of th. enih-.trap that fit, round th. point of tha -earer'. chin. 

3.1»   Vi*or 

Transparent pretectiv« screen extending over the eye. and covering part of th. faca. 

3.13   Goggles 

Transpartnt protector» that enelos. th. »yes. 
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4    Material! 

For  those parts of  the helaet coaing into contact «ith the »kin the ittlKHI used shall t>t kno«« not  to un- 
der«»ppr.ei.bl. alteretion »ro. contact with s«eat or other substance*   likely to be found in toiletrl«,. 
Material* Shall not be MSed which »r. known to »UK »kin disorder»,  including cold injur,.« due to thermal 
conductivity. 

S Construction 

5.1 General 

The helaot normally consist« of » «ha«, either «ont»1ning or providing th. necessary e*an» of absorbing >»- 
pact energy, and either fitted with or providing ae»ns for retaining the helaet on the head 1n an »ecident. 

The helaet should have good durability and withstand nor«»! handling. 

The helaet «lall et so designed and shaped that port» of it (visor, rivet», ventilators, edges, fastening 
device and the like) do not Injure the user in noraal use. 

Ho accessories «ay be fitted to or incorporated in the airborne »ports helaet» unless it i» designed \n «uci> 
a way that it will not eaose injury and thst. when it is fitted to or incorporated in the protective heUet, 
the helaet «till eoapHea with the requireaents of this standard. 

The construction of helaets category r* should take into »«count the risk that the lines of the parachute» 
sight o» eeptured by the helaet Kith the retention systea and its accessories. 

MOTt - Helaets should > 

- have low weight 

• be easy to put on sod take off 

- be usable together with spectacles 

- not significantly Interfere with th» »Bllity of th» user ro receive acoustic asblent informations 
(not v«lid for helscts category UtJ 

5.2 Retention systca 

5.3.1 General 

near.» shall be provided for retsining the helaet on th» wearer's hesd. All parts of the retention system 
Shall be securely attached to the systca or «o the helaet. 

5.2.2 Chin straps 

Any chin Strap Shall be not les» then IS aa wide. 

Cnift Straps aay be fitted with aeans of enhancing eoafort for the wearer. 

If the chin strap includes a chin cup all the teat* shell perforaed with the chin cup. 

5.3.3 fastening devices 

Any chin strep shell be fitted with a device to adjust end aelntein tension m the strap.  The device should 
be capable of adjustment so it does not eoee on the jaw bone. 
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5.3 Finish 
.. „. _.-— Th.re shall be no rigid projections on th« Inside of «h» hela.«. Any sjÄTÄü.^'a r rr-di zzszxx. ^„w **«. -«. *,«-. -«. 

S.4 Fi«1d Of viaion 

When t,»t«d I. —an« with T.e th.r. «.11 b. no occu.ation to th« «Ml« * vi.l«, —M * <»• 

annex C, figure» C.l. C.2 end C.3): 
 , -<K-,„i ,„,,. «wuMtrteal in relation to th« «di«n longitudinal ver- 

is the straight line L X. 

of ™t 1«. then 2J« in the «a» of »J™*"?™^^ En. t, t-2. th. point, I, end L, r.- 
e.tagery UL with the referene« plan« and whosa edge «• «raignx un* bi, t-z.   >~ « 

preventing th« «ye«. 

. dc^nMTd,,. •«»•.. ..«>. «i-* ** «^ir. * z sss «iv1? ,or"iBfl an "n8l€ 
of not less than 41* «IM» the basic plan« and who*« edge 1» th« «traignt niw 1 *2- 

J.S Mad nobility 

At *. rear, th. rig« P-rt, ... «. P^culer. th« -II -" «* b. within a cy1ind.r defied a, toll«. 

(see annex B. figure s.l) 

Diaact.r 100 M 

intersection of the aediu. pltftt o' »V—«V •* th. he*lfor. and of a plan« pa- • Axis, situated at th«    
r«ll«l to »nd «0 •» below tt» mferefx* pi»"» 

s.f   lye protection 

It »Mil oe possible th.t 

- helaet« eatepory MPO end re een be uaad tooether »1th «ogale» 

...   -~. •- .~~i caaathar with OOMlM. «xOMt if the h«l««« would b* equipped with * 
' S.S^corSn?'«~?-X£äfä££&. vJ«r?or h,1~t. for vehicl. «""' 

S Performance require»««« 

a.1 General 

A„.r the p-rfor^nc. of on. of th. pr..er«»d tests, th« -irbom. sport, hol-« —" not exhibit, »ny 

Breakage or defamation danger««« to th« wearer. 

6.2 Xnpeet absorbing capacity within th« test area 

The hel-et shall give prO*«ction to «he u»r». f»M. -«* of th. Mad. t«wp,«s and crown of the h.ad. 

s.2.1 Shock absorbing capacity 

daserieed in 7.2.2. 

S.2.2 R«*»St«nc« to penetr.tlon 

s.rs rsasi'sr äJäTS ISST'S STäT-IS-TT- - 
clause 1.2.2. 
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t.3 »«tention syste« p«rfer»»nc« 

*.3.t »..tention »ystee Strength 
. . . - , ., ,*. *,nMie extension shall not exceed 35 M and the re»ldual 

Khen tested t,y the ^«^^^^" '^'^.^".„^cn^ude. .!<».«. of the fasteni«, device. 
-!rS!°n S"" JT J?2LS<r'.^?Ä.ff«^i Per.« the hel-t to P. *.™<  "- «he hNdfor. oy »allowing the test the retention systea 
nor««l operetta" of the rel.as« syste«. 

0„afl. to the retention syste. «.11 * ««« proved that the aoov. -,„1—,  

,,„. lfl „.i.«... .,»..<_«» ^t-j-nj -jK- a^rÄ»'ÄTrÄ'Ä.,syÄ 
other contriouttons to the 
reqwireaent 

e*ten»1on. But th1« it  for Information only separate 

6.3.2 detention *y»te» effectiveness 
., . ._ « « e »h» hclaet. «elected to o« of appropriate »lie. shall not 

When tested öy th. procedure describs« in 1.9.1 the hel-t. eeieete« 
cone off the heedfora. 

if,.r th. test the annl. ^^r« «" •"— °° ~ '"*" °' ~ ™"' "  th" """"" 
plane of the headform shell not exceed w • 

6.3.3 Release of th» retention systcw 

The retention syste« «hell open with of* 
shell not exceed 30 N 

h«nd «hen it 1» loeded «1th a loed of SO K*. The «arc. for opening 

N0TE, „.* r^-nc*d «Ml «« «M —««- " «« "<tt - " °™9' e°,aU'*- 

T Test* 

1.1   Sequence end m-fcer of seepUs to be tsst.« 

Tot.1 ngeoef «uboitted per he1e*t type* 11 

«„per or Mptat nqxrx per perform*. rea»ire~«t aro 9<™ in *.M. I. 

Table 1i Sequence and «urter of staples 

•erforaanee te*t 

Retention syste» effectiveness 

lopact absorbinn capacity 

Retlstance to penetration 

Retention systM strength 

sequence of tast Huaber of «aaples tested 

2nd 

3rd 

«th 

10 

A-7/20 
5 n : Q ' "j <"'   F 3 



ANNEX A 
T0 3753-l/E-l(OHE) 
6 APR 98 

Page B 
prEN 966:1992 

7.?   Oet.rsinatlon of («pact »Moroino. capacity 

7.1.1 T.St area 

positioned as described "> •""•" *• ,n" *•*" •r*" 
rur. 

-k.ii *. th.* oar* of tto toadfor» and l»l«et above • horliontal plane through * point on th« 

■a follows« 

Th. front „me is definto a. that subtended by an anal. -» «' £.«d «V—*"-"Y -*~« the P1*"* °f sy- 
Jetry of th» he«Mor. and .eMured fro» th. cantr«! vertical «is. 

Th. rear ion. 1s defined as that »ubt.nded by ah «tH of ffl« placed »y~.tHe.ny about th. pi«, of ,y.c- 
try of th. heedfor» and Matured fro« the eentral vertical »Is. 

T«, side lone, atoll cowiat of the re.eir.in«. t*o section» do-« to -ithi« » - of th. M-CF plan.. 

7.2.2 Conditioning 

7.2.2.1 High teaperatur. conditioning 

th. hal-t .toll be "P—d to a te*»r»«ur* of »0 * 2 -C for not lea« than * hour. and not an than 

S hours. 

7.2.2.2 tow-tesperatur» eonditionfbB 

Th. heUot. shall to «p*~* « • t-ir-tur. of - JO t * * *~ ~* less than 4 hour. end not -or. than 

S hours. 

t.2.a.a   tlltravlolett-radletlon conditioning and «olstur« conditioning 

Th. outer surface of tto airborne «port, totaet shell be noxxed .1t.rnat.ty to. 

. ultraviolet irradiation by . «* W «•oo«-«"^ V« la* for « h at a ran*, of 2S0 - 

- »prayihg for 4 to • h Mith «eter at ««*««nt temperature at tto rat« of 1 1 per Knut« 

7.2.»   Shoe* absorption «Ht 

T.2.J.1   Apparatus 

7.2-Sil.t   Description 

Th. test apparatus sh.11 eeeprise: 

- An anvil rigidly fixed to a base 

- A fr«. fall qul«»»e* systo» 

- A «oblle syste« supporting th. tolaeted headfoe» _ 

- a M.,i n.«Jfor. fitted -1th a trldlreetlonel acceleroe.ter and a ».».urine a**e«bly 

- A «vat« by -Men tto point of iapect ean be brought into correspond«««, with th. centre of the 

anvil. 

A suitaole apparatus it shown In figure 1. 
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7.1.3.1.2     B»** 
The *». .MU «» «nollthle .nd ~d. of »te.1 or concrete or , co».»n.ti0n of the« «t.ri,l, and Mvc , 

MCS o' « leas» $00 kg. 

No 
p,r« of «h. base or anvil .MU Mv. . reionance fr«o~ncy li.ol. t- affact «h. —'»■ 

7. 2. 3. i.i    Anvils 

A flat »teel anvil having » circular iapeet face 0* UO - * 3 - di»aeter. 

A kerbst»", anvil   {anvil 
inclined »t epproxisately 
IS u t 0.S M.  The height 

.i.ul.ti« » kerbst*»). «f.1 anvil Mving two faces .eking »" «I « of 10S .  «ch 
r 52^' «the vertical .1* aMtlng »long . striking «Ige Hith . radius of 
it »Mil be not 1«»« than 10 M »nd tM length not less th.n US ■«. 

T. 1.3.1.4   Mobile systea »nd guides 

-^—<-« .k- k.ul«flf« shall ba sueh-that its characteristics do not affect tM ae.sure- 

»%.-»*-£?%»» be position«« vertiolly above the centre of th. «»(1. 

TM guide. «,.11 bo such that the «apart velocity is not less th.« » * of th. tMoratieal velocity. 

7.2.3.l.S   Acceleroaeter and »taswlna »»*ea*»ty 

The tHdirection»! accelerowter «,11 b. c*P«>1e of tNNrOg.Nd recording acceleration, up to 2oOO g. it. 

sexism nit «all be 50 g. 

The aoasuHng Wt«,  Eluding th. drop a««-bly. .MU have a freouenoy raspon« in accordance with chan- 

nel frequency «1*»« (<*« «°° of ,so Mt7* 

The •easuring syste. stall include eouip««t to record the velocity of the haadfor.. 

•nd be aade of a «eta! having » 1o" re*on««ee f re- 
T.z.3.1.»   ne«dfor*s 

The headfora* to ba uted shell eo«ply «1th B» . 
«leney below 3004 Hi.    . 

The general oharaeteri.tioa of the teat helfen« to be «sad stall be a. folio-.. 

Code latter 
Inside eirauvferehoe 

Of  tWlMt 
Ml 

Mass 

A 500 3,1  t 0,10 

E 5*0 4.1  t 0,12 

J STO 4,7 i 0.U 

n 800 —5,6 * 0,18 

0 «20 1,1 t 0,1t 

The h..dfor. sh.11 contain, near it. centre of gravity. . housing for a «national acc.lerOMt.r. 

V 

v   -•  -J '*■■ * '"■ 
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1.1.1.1   Procedure 

The testing shall D« carried out according to table *• 

Table t - Testing parmoatars 

Seapl« 
nuaber 

Heiaet «iz« Conditioning Anvil 

«seilest of th« 
«lie rang« of 
the heiaet typ« 

Hioh tea» KcrtHtone 
NO reeonditloriin« £\« 
Hioh teao Flat 
Mo reconditioning Kerbstone 

Kerbstone 
Ho r»conditionIna Flat 
LOH tea» ?1»< 
No reconditioning Karbxton« 
UV ♦ aoisture Cart» ton« 
uv*aolsture 'US 

Largest of th« 
six« range of 
the iwlMt typ* 

Hioh teas Kerbstone 
No reconditionlno Flat 
Hioh te»o Flat 
Ko recondUionino Kerbstone 
low teee Kerbstone 
Ho p*oondit1onina Flat 
tow teao Mat 
Ho reconditioning Kerbstone . 

10 
UV ♦ aoisture Kerbstone 
UV ♦ aoisture "tt 

The halaet shall be lapactad i« w»no« that «hall b« »elected by the testing authoHty to represent the 
-w»rst case" condition» and the teroatone anvil «hall be uaad without any restrictions on its orientation. 

lach heiaet of eaeh six« »hall b« iapasted In two different zone« and each tone sh«U be iapmoted once Hith 
each anvil. 

The lapaet «Has on the taae eaapl« «hall bo separated by a distance of ainiaua ISO aa. 

The velocity of the headfora shall be equivalent to a drop height of IflOO «•*(«■• 

The velocity of the headfora «hall be eeasured at a d1«tane« not exceeding to mm prior to iapact. to an 
accuracy of * 1 V 

7.J.4 Penetration resistance teat 

7.2.4.1 Apparatus 

7.2.4.1.1 Description 

The test apparatus shall eoaprlse« 

- A teat headfora rigidly fixed to ■ baae 

• A aetal punch and drop haae*r -- 

• A inertia-free «assuring device 

A-10/20 
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7.».*.1.2 8»«« 

TM base shall be ^IHM« »"« —• ** **»«1 " eoncMt« «■ * «■"»•«•" 0f ,h*" •»'*ri«1* and •"« » 
,ut of at least SOO kg. 

No part of the MM-or "v" •*■« "•*« • resonance frequency Wh to affect the .eosurc-cnts. 

7.2.4.1.3 Rigid headfora 

The h.adfor., to be used Mit be according to m, 0 .nd shall be Hgidly *ou«t»d «■ ■ vertical Position 
on th» bate. 

7,2.*.1.4 (total punch and drop hsaaer 

The testing device «hell hive the folio««»« characteristic». 

- Hass of punch ' 0.3 kg ± 10 9 

- Anale of eone forming punch head     t BO*  * 1» 

- Radius of rounded top of punch head   « 0,S a» 

- nass of drop hammer • * k0  * M 9 

- Height of fall «easured betasten top face 
of punch «nd lower face of drop hammer »1m  * 5 a» 

T.2.4.1.5 Inertia-free measuring device 

test between the head of the punch and the headform. 

7.2.1.2   Procedure 

The airborne sport, hel-et .hall be •^^^^^»^^poJnt^ CS.^^™ "'^t 
3£. ^process 5 ÄSÄ a^sÄKM S»SAatorr»«. the le«t satisfactory 
results in the ««pact absorption t«st. 

Th. h.l-ot «»11 be Pt«-. H*J « «E'JS-2 JtVi^^^iny^^ar^^^ncH 
plan, tangential to ^^"/^Ä^oTplteTvertlc" y VÄthe shell a« thepoint selected 
XÄK^^TÄ^r sh^llf.11 on the top of the punch, and the depth to 
mhich the point penetrated Into the shell shall be measured. 

7.3   Retention system testing 

7.J.I    Determination of retention system strength 

7.3.1.1    Apparatus __^ 

7.3.1.1.1    Description 

Th» test  apparatus shall comprisei 

- Hcans «o hold (he helmet with headfora and loads 

- * headform equipped -«th a loadhearing device coeprisi-w» a guide and arrest device and a drop -eight 

• a measuring device 

A suitable apparatus  is shown 1n figure 2. 

A-ll/20 
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7.3.1.1.2 Ml Mt support 

A steel p>»t» fitted with • bolt and shaped after the heedfer*. See figure 3. 

7.3.1.1.3 Headfora« and lemdbearing device 

The heedforms to be used »hell comply with t»  .... 

The loedbcering device with the guide end arrest device shall 6« aligned with the vertical «is »«sing 
through the centre of gravity of the headform. 

The «ais of the headform equipped with the loedbearing device shell be U kg ± 0,S kg. which shall be the 
preloading on the retention syste* for determinating the position froe which the vertical displacement of 
the point of application of the fore« shall be aeasured. The guide and arrest device «hall »lie« a weight 
with a aas» of 10 kg t 0.1 kg to drop in a guided tree  fell 30Q a» ± S as. 

7.3.1.1.4 Measuring device 

A device to measure the vertical displacement of the point of application of the force. 

7.3.1.2 Procedure 

»or each type of helmet take two helpets of each size thmt have just undergone the shoe* absorption test. 
one of which aust have been UV-eenditioned, the other sample determined by the testing authority. 

Position the helmet es prescribed in anne« A. 

In this position the helmet shell be held by the «hell by means of the helmet support at a point traversed 
by the vertical axis passing through the centre of gravity of the hemdform. 

Release the drop Might and »How it to drop from ■ height of 300 am t I ma. 

During the test measure the dynamic displacement of the point of application of the force. 

After two minutes measure the residual displacement of the point of application of the force. 

T.3.J determination of retention system effectiveness 

the helmet shall be fitted to the appropriate hesdferm whieh should be the smallest claimed for that helm** 
type. 

A device {the total mass being 3,0 kg * 0.1 kg) to release a falling weight is hooked onto the rear part of 
the shell in the median vertical plena of the helmet, as shown in figure 4. 

The falling weight, the mass of which shall be 10 kg * 0.0t kg. is then released and drops in e guided free 
fall froa a height of 250 * 10 mm. The guiding devices shall be such as «ewensvre that the impact speed is 
not less than tf *, of the theoretical speed. 

7.4 Determination of field *f vision 

To earry out the test, the testing authority shall select the size it considers likely to yield the least 
favourable result for the helmet type. — 

Position the helwet on a headforo corresponding to it« sii« by the procedure prescribed in anne* A. 

Check the field of vision according to annex C. 

20SP10K1J 
<<K/2.F/Xl/tS91/K)l 
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7.5    T.st report 

Th. ,..t ..port sh.ll cent.* .< U-« - «•"■"*■ «**»*» 

b) cult, «f Vm tests MrtU« to 1.2. T.J .nd 1.1 

cj dste of tMtim 

d) n« of the testing .uthority 

8   "***,B k ,„« the folding «forMtio« 1. «-«» !•*«• >* tfct us.r .<* 

- the' nu«b«r of this European standards 

- th. MM «■ tras-artt of tne ■snuf.cturer. 

- th« dosi«n»tion of the aftdcli 

• »ffKÄTÄ SÄÄ«--ss-ass.'- •!- «•—■ - - - 
authority by •■■*<•■» of 1 <* > 

- - *m - «• «•* «- ~- -f" '" ** "** "" 
**»■■ and onarter of »»aufooturt ,».. 

• »"p *na *•*"" "* ■ ■  «fc-neiv affscted by contact *ith 

hydroewboo«. e1aM«ng fluid«, paint», tranwor» 
appropriate ««fniitQ. 

•    lnforoation for UMf» .   information for users furnish«! a« 

«ith -ery hel-t ««». MM«««- io the ««*. of the country - -* *- 

fOllONSI 

. that th. helaet sh.« b. -J««« «•'«*•—■ ^ 

placed so •* to protect w» ™" 

th« . htl-t subjected to viols* 1-P-ct *M11 »» ■«•t»*' ,.„-«. 

ultr.-Hflht aeroplanes) ^ 

A-13/20 
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1 et«ctroMgn«tlc droppar 

I Stride cable* 

1 HMdfora «uppoft *>1ty 

i Oolly dup*r« 

5 Advil 

( plat« ugnct 

T S«t«1 MM («t UW MO kg] 

« ftuttar »lab (H fhOf«) 

H,ur. 1, PHlNflpI« for «.ting .«Mck ««rtlnfl o.P~<ty 
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,  *4Md MM w*    s 0rep Hei«ht (""*,0 "" 

J    Oi«pl«c««n* recorder      T    AAVü 

«   Orop r«l««s« 

F<9ür. I. *PP«r.t-. f«- «««* of r,t.Mi«. .y«.. «tNngth 

Paye 
prEN 966:19' 
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• ) 0*v1«t«o« from headfora prof-Mfc. 

Figur« J: ItalMt »uppo**» 
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OixniHent  in aill iMtr«* 

(09 

2   „,. '     Aft«-«««», 

j' Pun«. ■ «0 »I   «'«'•'«» "- ", he*"t 

%4   rpM- t>>   Rtf«r«ne« plan« 

I   Orop weight, ■•*• 10 Kg 

M9Ure 4,  PTl-elpU for «.,««, r.t.n«P« .y.«. .ffetlWW«. 
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Annex A 

Posttlonino of the helect en «I» heedfor« 
,    _ ,.. . h.x<for> of aooroorlat* %ize. A >o«d of SO H  H »pp!5«d on th« ero-n of th« 

,    Th* hetoet «» PIMHI «A • *■•£■"■ «hector*. It <* .«=r«.in.d th.t the v.rtic.1 Mdi«. pl.n. o* 

SÄ-t co!nc£esrtth the vrtlcl -*«» P'« °* «• h«dfor"- 

,   m frent .doe of th. hel-t «. >M .«»>«« • »' "«'• «"«• " <=""" ** """"" ,n9,• '" "" "" 
Hard MeW of vision. 

TM. eh** th.t the reouire-nts for tt. -iM- do*»~rd «W. •*» "» "•*<«•*»! «•* •' *^°" •« «*- 
tufled. 

3   The frcnt «*. of th. hel-et ta pl~ed *•<■« . V »fll. a.-*.- m th.t position the folloninu Hr*. ,r. 
drawn on the hela*t «hell: 

- « horlxofltel fin. >t the level of the reference p»«n* of the he-dfor» 

- the tt»t ere« »*««* ** defined oy the Une AA-C-« 

. the Hve zones ffront. t«o »ides. crown end re«-) es descMhed In t.l.t. 
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OiMnsion»-in »i1H««t»i"« 

Dimension« in ■n'HMtres 

Six« 
K y AC 

dreuaf erene« 
hcltet 

sea 3« 8S,S «0 

ito 2$ u ■" •2 

MO 2» 9« 84 

MO 2T 99 IS 

570 27.5 102,6 87 

580 28 104 as 

«00 29 107 90 

520 30 110 92 

a) Front ion« 
b) Crown ion« 
c) Sid« IOM 
d) R«*r «MI« 

e) Ref«r«nc« plan« 
f) B»*ic plan« 
g) Central verticil axis 

Figure 8.1: Definition of  ««at «r«» 
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Annex C 

Field Of vision 

All linear dieencions 
in »illin*terj 

*£•« 

a) Angle: «• »in in tha eaae of categories UPC ami  PC and 7« «In in the case of categoric UL 
ft) *ront 
c) Section of headfora in longitudinal vertical plane 
d> Reference plan« 
ej Baiic plane 
f) Central vertical  axis 

g) Section of headfora in reference plane 
hi Sack 
1) Longitudinal vertical aedlen plan» 
k) Central  transvar** vertical plane 

Figure C.l: Peripheral vision 
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ACCELERATION vs   TIME 

510 

459 

408 

357 | 

306 :. 

Acceleration 

<9>    255 i 

204 [ 

153 j. 

102 L 

51 :.. 

0 :_ 

-51 ... 
^.^^vyiA^^^^-^vyvvv. '■^VW^vvwv 

15 
Time (ms) 

21 24 27 30 

Sample #:  #5 (NORMAL INSERT) 

Model: PROTEC 

Impact Site; CROWN 

Impact Energy: 90 J 

Drop Height: 1.69 M 

AnviI: STEEL FLAT 

Headform: ISO "J' 

Conditioning Temp.: 23C 

Impact Velocity? 5.40 m/s 

Peak Acceleration: 500.7 g 

Area: 0.761 gs 

Time to peak: 2.68 ms 

Pulse width: 3.80 ms 

H.-1-0-! 3530.8 (between 9.7 ms and 10.4 ms) 

Time above 150g: 0.9 ms 

Time above 200g; 0.8 ms 

B-2/10 
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ACCELERATION VS   TIME 

510 

459 

408 

357 

306 

Acceleration 

(9)    255 

204 

153 
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51 

0 

-51 

AV ^V-'VMA^" 

24 27 3C 

Sample #: #5 (NORMAL INSERT) 

Model: PROTEC 

Impact Site; FRONT 

Impact Energy: 65 J 

Drop Height: 1.22 M 

AnviI: STEEL FLAT 

Headform: ISO "J1 

Conditioning Temp.: 23C 

Impact Velocity: 4.87 m/s 

Peak Acceleration: 500.6 g 

Area: 0.813 gs 

Time to peak: 4.02 ms 

Pulse width: 5.06 ms 

H.I.C.: 3332.1 (between 10.9 ms and 11.6 ms) 

Time above 150g: 1.3 ms 

Time above 200g: 1.0 ms 

DATE: 04-02-1998 
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ACCELERATION VS   TIME 
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Sample #: #5 (NORMAL INSERT) 

Model: PROTEC 

Impact Site: REAR 

Impact Energy: 65 J 

Drop Height: 1.22 M 

Anvil: STEEIFLAT 

Headform: ISO "J1 

Conditioning Temp.: 223C 

Impact Velocity: 4.89 m/s 

Peak Acceleration: 500.6 g 

Area: 0.810 gs 

Time to peak: 3.01 ms 

Pulse width: 4.03 ms 

H.I.C: 4155.1 (between 9.3 ms and 10.2 ms) 

Time above 150g: 1.1 ms 

Time above 200g: 1.0 ms 

DATE: 04-02-1998 
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Sample #: #2 (SPECIAL IMSERT) 

Model: PROTEC 

Impact Site: CROWN 

Impact Energy: 90 J 

Drop Height: 1.66 H 

AnviI: STEELFLAT 

Headform: ISO "J" 

Condi tioning Temp.: 23C 

Impact Velocity: 5.63 m/s 

Peak Acceleration: 500.5 g 

Area: 0.825 gs 

Time to peak: 3.09 ms 

Pulse width: 3.93 ms 

H.I.C.: 3558.2 (between 9.2 ms and 10.1 ms) 

Time above 150g: 1.4 ms 

Time above 200g: 1.2 ms 

DATE: 04-02-1998 
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Sample #: #2 (SPECIAL INSERT) 

Model: PROTEC 

Impact Site: FRONT 

impact Energy: 65 J 

Drop Height: 1.2 M 

AnviI: STEEL FLAT 

Headform: ISO 'J' 

Conditioninc) Temp.: 23C 

Impact Velocity: 4.88 m/s 

Peak Acceleration: 222.7 g 

Area: 0.699 gs 

Time to peak: 5.57 ms 

Pulse width: 11.90 ms 

H.i.c: 702.7 (between 9.8 ms and 12.6 ms) 

Time above 150g: 1.2 ms 

Time above 200g: 0.5 ms 

DATE: 04-02-1998 
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Sample #: #2 (SPECIAL INSERT) 

Model: PROTEC 

Impact Site: REAR 

Impact Energy: 65 J 

Drop Height: 1.2 M 

AnviI: STEEL FLAT 

Headform: ISO 'J' 

Condi t i oni ng Temp■: 23C 

Impact Velocity: 4.86 m/s 

Peak Acceleration: 340.2 g 

Area: 0.755 gs 

Time to peak: 4.02 ms 

Pulse width: 9.57 ms 

H.I.C.: 1546.2 (between 9.1 ms and 10.6 ms) 

Time above 150g:  1.5 ms 

Time above 200g: 1.0 ms 

DATE: 04-02-1998 
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Sample #: #2 (SPECIAL INSERT) 

Model: PROTEC 

Impact Site: LEFT SIDE 

Impact Energy: 65 J 

Drop Height: 1.2 M 

AnviI: STEEL FLAT 

Headform: ISO ~J' 

Conditioning Temp.: 23C 

Impact Velocity: 4.83 m/s 

Peak Acceleration: 412.4 g 

Area: 0.735 gs 

Time to peak: 4.67 ms 

Pulse width: 8.53 ms 

H.I.C.: 1750.7 (between 10.3 ms and 11.5 ms) 

Time above 150g: 1.3 ms 

Time above 200g: 1.0 ms 

DATE: 04-02-1998 
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Sample #: #2 (SPECIAL INSERT) 

Model: PROTEC 

Impact Site: RIGHT SIDE 

Impact Energy: 65 J 

Drop Height: 1.2 M 

AnviI: STEEL FLAT 

Headform: ISO 'J' 

Conditioning Temp.: 23C 

Impact Velocity: 4.83 m/s 

Peak Acceleration: 304.7 g 

Area: 0.713 gs 

Time to peak: 4.68 ms 

Pulse width: 8.99 ms 

H.I.C.: 1252.5 (between 10.2 ms and 11.6 ms) 

Time above 150g: 1.3 ms 

Time above 200g: 1.0 ms 

DATE: 04-02-1998 
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