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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 Freefall
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 ] 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)
(kg) Crown Front Left Right Back
Protec
Standard 0.411 ISO Y 500+ 500+ 500+
Insert
Protec
Special 0.519 SOV 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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Poreword

This E;aropean Standard has been prepared under the direction of the Technical Committee CEN/TC 153
~pragective helacts”. It specifies requirements for helaets used in airborne sports activities.

The various helsets for airborne sports sre indicated in this Europesn Standard as follows:
. - Category HPG: Halmets fof paragliding ind hang gliding
- Category PC: Helsets for parachuting
- Category UL: Helsets for flying with ultra-tight asroplanes
The requiresents cover all categories. Special requiresents are contained in the relevant clavses.

The protection given by s helset depends on the circumstances of the accident snd wearing & helmet cannot
always prevent death or Tong ters disahility.
A proportion of the energy of an impact is absorbed by the helmet, theredby reducing the force of the blow

sustained by the hesd. The structure of the helmet mty be damaged in absorbing this energy and any helmet
that sustains a severe blow needs to be replaced even if demage is not spparent,

To achieve the performance of which {t i3 capable, and to ensure stability on the head, 3 helmet should be
s closely fitting as possible consistent with comfort. In use it is essential that the helmet is securely

fastened, with any chin strsp uncer tension at 811 timesx. —
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y Scape

This Europesn Standard specifics requirements and test methods forf helpets used in parsgliding, hang 91i-
ding, parachuting and flying with ultra-light aeroplanes. o

Requiresents 3nd the carrasponding methods af test, where spproprista, dre given for the following:

- construction including chin strap, fastening devices, tield of vision, nead monility and eye protec-

tion;
- penetration resistance:
- ghock ahsorbing properties;
- retention systea properties;

- morking snd {nforsotion for users.

2 Normati{ve references

Tnis European Standsrd incorporites by dated or undated reference, provisions from other publications. These
noraative references are cited at the appropriate plsces in the text and the publications are listed here-
sfter. For dated references, subsequent BRendiments to or revisions of any of these publications apply to
this. Europesn Standard, only when tncarporsted in 1t by saendeent or revision. For undated references the
Yatest edition of the publication referrad to spplies.

IS0 648751987 Road vehiclas - Measureasnt techniques in ispact tests - Instrusentation
™ ... Persona) eye-protectors - Visors for helmats for vehicle users ‘)
- TR Headforas for use in the testing of protactive helmets 9

3 Oefinitions
For the purpese of this standargd the following definitions apply:

3.1 mucti'ﬁ hohe'&

Neiset primarily intended to protect the searer's head against impsct. géne helmets may provide sdditienal
protection;

3.2 thel) . .
naterial that provides the genarsl outer fors of the helset:

3.3 NHelmet type
Catagory of helmets which do not differ in such essentis) respects as:
« the trade name or MIrk, and
« the saterials or dimensions of the shell, of the retention systes or of the protective padding.

" Wowevcr. a helmet type may include & range of helmet sizes, provided that the thickness of the protective
padding in each size in the range is at Jeast equal to that in the helset which whea subjected o the tests

satisfies the requirements of this standard.

—————

'y in course of preparation

e )
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3.4 Padding

3.4.1 Protective padding

naterinl used to adsorbd impstt erlergy:

3.4.2 Cosfort padding

Linee material provideds for the wearer's confore;

3.4.3 Sizing padding

Liner materia) used for adjustment af the helmet siza;

3.5 Ratention systes

Compiete isseably by means of which the helmet is maintained in pagition on the head, inc!udii\g any adsvices
for adjustment of the system or to snhance tha wearer's comfort;

3.6 Chin-strap

#art of the retention systea consisting of & strap that pesses under the wearer's jaw to keep the helmet in
position;

3.7 Basic plane of the huun head

Plane at the level of the m‘l eu‘ opaning tmtornﬂ suditory seatus) and the lower edge of the aye
sockets {orbits); T

3.8 gasic plane of & headforn
Plane relative to the headfors. that corresponds to the besic plane of the human head;

© - 3.9 feferencs plane

Construction plane parsiiel to the dasic plana of the headfors at & distance from it which is a function of
the size of the headfors;

3.10 Test ares

Ares of the hesdform in m{ch {mpact tcata sy de eonducted which corresponds to the ainisum protectad sres
of the human hedd.

3,11 Chin-cup
Fastening device of the chin-strap that fits cound the paint of the nearer's chin,

-

3.‘2 Visor

Transau'ent protective screen extending over the eyes and covcring part of the face.

3.13 Goggles

Transparent protectors that encloss the eyes.
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For those parts of the helmet coming into contact with the skin the materie) used shall be known not to wn-
dergo appraciable alteration from contact with sweat or other substances likely to be found in soiletrics.
Haterisls shall not be used which are known to cause 3kin disorders, including cold injuries duc to thermal

conduct ivity.

5 Construction

§.1 Ganeral

The helmat normally consists of a shell, either containing or providing the necessary seans of absorbing im-
pact anergy, and either fitted with of providing seans for retaining the helect on the head in an dccident.

The Neliet should have good durability and withstend normal handling,

The helmat shall pe so designed and shaped that parts of it {vigsor, rivets, ventilators. edges, fastening
device and the like) do mot injure the user in normal use.

Mo accessories may be fitted to or incorporated in the airborne sparts helmets unless it is designed in such
2 way that it will not causs injury and that, when it is fitted to or incorporsted in the protective helmex,

the helmat.sti)l coaplies with the requiremants of this standard.

The construction of helsets category PC should take into sccount the risk that the lines of the parachutes
might be captured by the helmet with the retention systen and its accessories.

HOTE - Helaets should '
- hwo ‘Ol.l weight
- By easy to put on and take off

- ba ysable together with spectscles

- not significently interfers with the ability of the user ro receive acoustic asbient inforaations
{not valid for helmets category UL} .

5.2 Retention systes

5.2.1 Genersl

Neshs shall be provided for retaining the helset on the wearer’s hesd. ATl parts of the retention systam
shall be securely attsched to the systes o to the helmet.

$.2.2 Chin straps
Any chin strep ihatl be not less thon 15 mm wide.
Thin straps may be fittad wmith seans of enhancing comfort for the wearer.

1f the chin strap includes 3 chin cup 311 the tests shal) perforsed with the chin cup,

—

5.2.3 PFastening devices

Any ¢hin strap shall be fitted with a device to adjust and asintain tension in the strap. The device ehould
be capable of adjustment so it does ROt come on the jaw bone.

A-5/20
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5.3 Finish

A1] edges shall be smooth and rounded. There shall be no rigid projections on tha inside of the helaet. Any
external projection shall not axoeed § ma and shali be amoothly faired ro the sdjacent surface.

5.4 Field of vision

When tosted in sccardance with 7.4 there shall be no occulation in the field of vision bounded by (see
annex C, figuces G.3, €,2 and €.3):

- horizontally: two segments of dihedral angles symsetrical in relation to the medisn longitudinal ver-
tical plane of the headforn and situsted between the referance snd the basic planes. Each of these di-
hedral angles is defined Dy the tongisudinal vertica) medisnplane of the headfore and the vertical

plane forming an angle of aot less than 105° with the sedisn longitudinal vertical plane and whose edge

is the straight line L K.

« upwards: 8 dihedral angle dafined by the reference plane of the hesdfora and 8 plane forming an angle
of not less then 25° in the gase of helsats category HPG and PC and 7° in the cate of halmets
catagory UL with the reference plane and whase edge is straight line Ly, L2, the points Ly end Ly re-

presenting the eyes.

- dorwards: 8 dihadral sngle defined by the basia plane of the hesdfora and 3 plane farming an angle
of aot less then 45* with the pasic plane and whose edge i3 the straight line Xq X2.

5.5 Haad mobiTity

At the rear, the rigid parts and, in perticular, the shell shall not be within a cylinder defined ax follows
{see snnex B, figure 8.1}

- Diamgter 100 Ba ) '

« Axis, situated at the interssction of the sedium plane of syssetry of the headfors and of 3 plane pa-
rallal to and 110 sa balow the reference plane

5.6 Eye prorection
It shall ve possidle that
« helmets category HPG and PC can be usad together with geggles

- helmets category UL can be used together with goggles, except {f the helmet would de equipped with a
visor according o BN ... “personal. sys-protectors, visocs for telnets for vehicle users”

§ Perforsance requiresents

4.1 Gecneral

After the performance of one of the prescrived tests, the airborne sports helnet shall not exhinit any
preakage or deformsticn dangercus to the wearer. . .

6.2 Impsct avsording capacity within the test area
The helmet shall give protection to the user’s forehead, back of the head, temples and crown of the head.

§.2.1 Shock absordbing capacity

When testad according to clause 7.2.3 the peak accelarstion shall not, for esch impact, exceed 250 ¢ for the.
equivalent welocity to 8 drop height of 1500 se sfter congitioning in sccordance with any of the procadures
described n 7.2.2.

6.2.2 Resistance to ;:nn_ctntion

Whan tested according to ¢lause 7.2.4, the head of the punch shal) not come closar than S ma, moasured ver-
vically. to the headfora, sftar conditioning in accordance with any of the procedures descrined in
¢clause 7.2.2.

A-6/20

o TYT o A T s tmar =, 1 ~M P



ANNEX A
TO 3753-1/E-1 (OHE)
6 APR 98

Page
PrEN 966:199

6.3 Retention systes perfornance

6.3.1 Retention systea strength

when tested by the method describad in 7.3.1, the dynsmic extension shall not exceed 35 mm and the residual
extension shall not axceed 23 ma. for this purpose, extension includes slippage of the fastening device.
Following the test the ratention systea shall stil) permit the helmet to De relassed from the hesdfora by

noreal operation of the relessc system.
Damage to the retention system shall be sccepted provided that the above requiressnts arc met.

NOTE: 1In this test, siippage of the fastaning device may De aeasured and recorded separataly from
other contributions to the extension, Byt this is for inforsation only snd is Aot sunject to separate

requirement.

6.3.2 Retention systes affectivenass

when tosted by the procedure described in 7.3.1 the helmat, calectad to be of appropriste »ize, shall rot
come of f the hcadfora.

After tha test the angle between the raference line situated on the crowmn of the helmet and the reference
plane of the headform shall not exceed 30°.

§.3.3 Release of the retention ayzten

The retention systes shall open with one hend when it is toaded with a load of 50 kg, The farce for opening
shall not sxcead 30 N.

NOTE: 1t.is recomssnded that the opening mechaniss be asrked with red or orsnge colaur.

T Tests
1.1 Sequence snd number of saphs_ to be tested
Yotal nuedor subaitted par helaet type: 11

Number of samples required per perforsance raquiresent are givan {in tadle 1.

Teple 1: Sequence and mmber of ssaples

pPerfarsance test Sequence of tast umber of semples tested
Retention systewm effectiveness 1t 2
Ispact absorbing capacity 2nd 10
Resistance to penetration 3rd 1
Retention systes strength ath &
- N
A-7/20
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7.7 Determination of impact ansorning capacity

7.2.1 Test ared

Tne test sras is defined Dy the area above the line AA-C-F (sct annca B, figure 8.1}, whan the helmet is
positioned as described in annex A. The test area is subdivided into five tones: front, two Sides, crown and

rear.

The crown zone £hall de that paret of the haadform and helmct adove & hori{zontal plane through a point on the
centra) vertical axis 10 oa below the top of the headform. The other 4 rones cover the rest of the test area

as follows:

The front zone {is defined as that subtended by an angle of 60° placed symsatrically about the plane of sym-
setry of the headfora and seasured froo the central vertical axis, )

The rear zone i3 defined as that subtended by ah angle of $0° placed symsstrically about tha plane of symmc~
try of the handfors end measurad from the centra) vertical axix.

Two side zones shall consist of the reasining two seations down t0 within 20 sa of tha AA-C-F plane.

7.2.2 Conditioning
7.2.2.7 High tesperatyre conditioning

Yhe halsst shall be expcsed to 2 tesperature of + §0 2 2 °C for not less than & hours and not wore than

& hours.
7.2.2.2 Low-temperatura conditfoning

The helscts shall be axposed o 8 tonparature of

= 20 £ 2 °C for not Jass than A hourt and not aore than
§ hours. . )

1.2.2.3 Ultravioleti-radistion conditioning and moisturs conditioning
The qutar surface of the sirtorne sports helmat shall be exposed alternately to:.
= yltraviolet {rradistion by a 125 W zenon-f{llsd quarte lsmp f‘er 4% h 2t 5 renge of 250 mm

- spraying for 4 to sh uuh‘ water ‘n '.:-ft;{en't tnpcnt&n at the rate of 1 1 per minute

1.2.3 Shock sbsorption test
7.2.3.1 Apparatus
7.2.3.1.1 Description
The test apparatus shell comprise:
« An anvil rigidly fixed to 8 base
-A fn; tall guidance systas
- A mobile system supporting the 'fm-;nd headfors ' _
- & motal headform fitted with & tridirections! accelerometer and & measuring assestly

- A systam by which the point of impsct cun be bBrought into correspondence with the centre of the
anvil.

A suftable apparatus is showm in figure 1.

A-8/20
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7.2.3,1.2 Base

The dase shall de aonolithic and made of steel or concrets OF 3 combination of these waterials and have »

. magss of at least 500 kg.

No part of the basc or anvil shal) have a resonance frequency liadble to affect the measurceants.

7.2.3.1.3 Aavile
A flat stcel anvil having 2 circular impact face of 120 am = 3 ma diaseter.

A kerbstone anvil {anvil simulating 3 kerbstona), stee) anvil having two faces asking sn angle of 105°, each
inclined at approxisately 52,5° to the vertical and seeting along a striking edge with s rodius of
15 as 2 0,5 sm, The height shall be not lass than 80 aa snd the length aot less than 135 o,

7.2.3.1.4 Modile system and guides

The achile system supporting the hesdfora shell be such-that its charscteristics do not affect the seasure-
went of acceleration at the centre of gravity of the headform. It shall alsc be such that sny point ia the
arcs- M-C-F can be positioned vertically above the centre of the anvil,

The guides shall be such that the impact velooity is not less than 95 % of the theoretica) velocity.

1.2.3.1.5 Accelerometer and seasuring assemdly

The teidirectional sccelerometer shall be capabie of aeasuring and recording accelerations up to 2000 Q. frs
ssxisua anss shsll be 50 g. :

The seasuring system, including the drap asseadly, shall have a frequency response ia scoordance with chan-
ne! frequency class (CFC) 1000 of 150 8487.. .

* 7he sessuring systes shall include equipsent to record the velocity of the haadfors.

7.2.3.1.5 weadforss

The headforas to de used shall éolply with E¥ ... snd be msde of a mets? naving & Tou resonance fre-
quency Ddelow 3000 Hz.

‘The gencral charscteristics of tha test headforss to be usad shall be as fallows:

Inside circusfersive Mass
Code letter of helmet
- g
A 500 3.1 ¢0,10
€ 540 4,120,12
I 570 4,720,14
" 600 5,6 ¢ 0,16
o 620 §.1¢0,18

The headform shall contdin, Aedr {es centre of gravity, a housing for 3 tridirectional accelerometer.

w
"~
e
-~
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e wem T ATA L Ar G L T d Tnat PR, 0 P2




ANNEX A
TO 3753-1/E-1 (OHE)
6 APR 98

raye 1u

PrEN 966:1992

7.2.3.2 rrocedure

The testing shall be carried out according to table 2.

Table 2 = Testing parassters

Somple Helset size €ondstioning Anvi
| _Migh tewp Kerst
} No_reconditioning 1 Flat
2 High tesp Elat
Sacllest of the |N@reconditioning | Kertsgong
kO _LCND tone
3 :;l‘:eh:::.g: “w No_recenditioning Flat
Low tewp £Flas
‘4 No _recondit toning Xarbstone
5 U+ soigture Karbst
Uy ¢+ soigture Flgt
5 uﬁ;gg;gm
rec tion at
T L tligh _gewp Elst
Largest of the |_8p reconditioning | Kerbstope |
: size range of [
. the halnet type { I
No £ joni! : Xerbstobe
10 Y e | Kerbazons
UV ¢ soistyra Eigt

The hulset shall be impacted in zcnes thet shall ba salected by the tenting authority to represent the
“worst case® conditions and the kerpstone anvil shall be used without sny restrictions en {t3 orientetioa,

Zach belpet of esch 2i2¢ shall Do impacted in two different rones and asch 2ane shall be impucted once with

each snavil.

The impact gites on the same sample shall be scparated by 8 distance of mintsum 150 mm.

The velocity of the headfors shall be squivelent to o drop height of 1800 me & 10 w=.

The velocity of the headform shall be sessured st o distance not exceeding 60 mm prioc to impact, to an

accuracy of 21 %.

1.2.4 Penstration resistance test

7.2.4.% Apparstus

7.2.4.1.% Dascription

The test apparatus shall coaprise:

~ A test hesdforn rigidly fixed to a dase

~ A metal punch and drop hasmer

« A inartia-free sessuring device

(PR
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7.2.4.1.2 Base

The base shall be eonolithic and sade of steel or concrete or a comdbinstion of these asterials and have 3
#3285 of at least S00 kg.

No part of the Dase-oOF anvi! shal) have a resonance frequency Jiable to affect the measurcments.

7.2.4.3.3 Rigid headfora

The hesdforms to be used shall be according to annex O and shall be rigidly mounted in a verticsl position
on the base.

7.2.4.1.4 Metal punch and drop hemser
The testing device shall have the following charseteristics:
- Mass of punch 10,3kgs g
- Angle of cone forming punch head 1 B0* £1°
- Radius of rounded top of punch head 31 0,5
- Mass of drop haamer t3kg t25g
- Baight of fal) messured betwesn top face
of punch and lower face of drop hamser 11 m t5m
7.2.4.1.5 Inertia=fres measuring device

During the test the depth to which the point penstrates into shell shall de acasured W peans of an inertia-
frec device, such as a photoelectric devica, indicating the minimum wertical distance researched, in this
rast betwesn the head of the punch and the hasdfora.

7.2.4.2 Procedure
The sirdorne sports helmet shall de subjected to the penetration test st two points within the srea of pro-

tection at least 75 aa distant from asch other and froa any esrljer point of ispact. The hwlaet-shall first
underga the process of conditioning which in the opinion of the test ladborstory, gsve the least satisfactory

results in the ispsct sbsorption test. -’

The helast shall be placed, with sn initial 1osd of 10 K, on s beadfara orianted in such & wey that the
plane tangential to the shel] at the point selected for the test is substantially harizentsl. A sets! punch
with » conical head rounded at the top shall be placed verticelly to touch the shell at the point selected
and held in position by a ring. A metal drop hameer shall fall on the top of the punch, and the depth té
which the point penctrated into the shell shall be seasursd.

7.3 Retention system testing

7.3.1 Determinstion of retention systes strength
7.3.1.1 Apparatus

7.3.1.1.% Deseription

The test apparatus shall comprisé

- Neans to hold the helmet with headform and losus
- A headform cquipped with a loadpearing device conprising a guide and arrest device and 3 drop weight
« A measuring device

A suitable apparatus is shown in figure 2.

A-11/20
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7.3.1.1,2 hHelset support
A stoel plate fiteed with & bolt and shaped after the headform, See figure 3.

7.3.1.1.3 Headforas and loadbearing device

The headforms to Be used shall comply with EN ....

The loadbcaring device with the guide and srrest device shall ne aligned mith the vertical axis passing
through the centre of gravity of the headfora.

The aass of the headform equipped with the loadbearing device shall be 18 kg & 0.5 kg, which shal) be the
prelodding on the retention system for deterwinating the position from which the vertical displacement of
the point of spplication of the force shall be seasured. The guide and arrest device shall allow a weight

with » aass of 10 kg £ 0,% kg to drop in & guided free fal) 300 sm 2 S om,

7.3.%.1.4 Naasuring device .
A device to measure the vertical displacement of the point of applination of the farce.

7-3.1.2 Procedure

for each type of helset take two helmets of esch size that have just underpone the shock adsorbtion test,
one of which sust have been W-conditioned, the other seaple determined by the testing authority,
Position the helmet as prescrided in annex A.

In this position the helact shall be held by the shell by means of the helact spport at 3 point traversed
by the vertical axis passing through the centre of gravity of the hesdfora. s

elease the drop weight and allow it to drop from & height.of 300 on ¢ § sa.
During the test measure the dynsaic displacement of the point of application of the force.

After two Ainutes seasure the residual displacement of the point of spplication of the force.

‘9.3.2 Datermination of retention systes effectiveness
The heimet shall be fitted .to the sppropriate hesdfcrs which should De the saslless claimed for that helmet
type.

A device {the tots} mass being 3,0 kg ¢ 0,1 Kg} to relesse & £2114ng weight is hooked onto the rear pért of
 the shell in the sedian vertice) plane of the helmat, 23 showm in figurs 4.

The falling weight, the mass of which shall be 10 kg & 0,01 kg, is thea released and drops in s guided free
fall from 3 height of 250 ¢ 10 ma. The guiding devicas shall be such 33 ta.endure that the impace speed is

not less than 85 % of the theoretics! speed.

7.4 ODetorminstion of field of wiszion

To earry out the test, the testing suthority shall select the size it conzidecrs Vfkely to yield the least
favourable result for the helmet type. - )

Position the Helwet an » headfors correspoading to itz size by the procedurs prescriped in snnex A.

Cheek the field of vision according to annex C,

205P10K12
((X/2.F/X1/1991/X))
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1.5 Text report
st least the following iaformation:

The tast sreport shall contain
ed including range of sizes

'} {dentification detsils of the helects tast

b} results of the teats aceording to 1.2, 7.3 and 7.4

c) dste of testing
d) name of the testing suthority

8 Marking
y that the following infarsation ts easily legidle by the user end

£ach helmet shall be marked if sych & wa
is tikely to remain legidle throughout the life of the helmet:

- the nusber of this Eurcpesn standard:

- the name or trademark of the manufacturer;

- the designation of the wodel:
1met categocy (see clause 9);

"o the size or size range of the helnet, quoted as the circusference (in <8} of the hesd which the
halmet is intended to #1¢ (the aarking of tha size mey differ from the size datermined by the test
suthority by & saxisum of 1-¢ca} . .

- the waight of the helmet (the average mass in

« the code letters for the he

¢ of tha helmet s{ze in question)

= yeor and quarter of sanufecturs . )
fn addftion, 17 the shell is made of 2 mater{ul which in known to be adversely affected by contact sith
hydrocacbons, claaning fluids, paints, transfers or other extranecus additions, the heimet shall cerry 34
appropriste waraing. . .

‘9 information for users.

MHith avery helsat distinct {nfornation in the 3
follomws:
- that the haiwet shall be sdjusted to fit the user

hesd to ensufe the intended protection (9.9. that it should be
and not be pushed too far back over the back of the head).

anguage of the country ot ssle should de furnished

- how tha helast should rest on the
placed sa 83 %0 protect the farehead
jected to violant fspact shall be discarded

~ an explanation of the cods letters ussd for the relevant eategory of airborne sperts helmets (HPG:
Helmats for paragiiding and hang gliding; PC: Helpats for parachuting; Ul: Helaats for flying with

ultra~1ight seroplanes)

- that 3 helset sud

—-—
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D—

-

1 glectroasgnetic dropper H
. 2 Guide cadies §
3 Headfora support dolly k4
4. 0olly daspers s

Anvil

Plate magnet
Stee) base {at least 500 kg}

Rubber slsb (E0 Shore)

Figure 1: Pringiple for testing shock sbsorhing capacity
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i 1
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N /, 3
/ |; 8
"\ﬂ\ \ 6
il
- L
#
1 Fixed helmet support S Drep weight (aass 10 kg
B 2 Headfors § Ouides
3 Qisplacement recorder 1 Aavil
4 Drop reladse

Figure 2: Apparstus for testing of retention system strength
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~ 8) Deviation from headfora profile.

Figure 3: Helset suppoft

A-16/20
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Figure 4:

Iwisted steel wire. B 3 min

‘uu

Puliey, 8 00
Frane

Orop waight, uoss 10 kg
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6
1
)
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prEN 966:19¢

Oimensions in aillimerres

Guiding system, mass 3 ¥Xg

After testing

Reference line on helset

Referance plane
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Positioning of the helset on tha hesdfora

A load of 50 N {s spplied on tha crown of the

1 The helpet is placed on & headform of appropriats size.
d that the vertical sedian plane of

helaet tn order to adjust the helmet on the hoadfora. It is sscertaine
the helset coincides with the vertical sedian plane of the headform.

2 The front edge of the helset {s placed sgainst 8 26% sngle gauge to check the mininus angle for the up-

ward field of vision,
Yhen check that the requiresents for the sininum dowrmard angle and the horizontal field of vision are -

tisfied.

8 The front edge of tha helmet is placed against a T° angle gauge. In that pasition the following lines are
drawn on the hetmet shell:

= 3 horizontsl line at the level of the reference ptane of tha headfors
- the test area ?iﬂ"ts as defined by the 1ine AA-C-F

« the five zones (front, two sides, crown and rear) as described in 7.2.1.

A-18/20
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Annex 8

Test ares

Oimanzions- in milliseters

1g

> ammys

SeesPps v v s

.

Dinansiens in millimetres

Headforn Size
. ' L y AC
Code tnside circusference
letzer of heleet

| A 00 2 8,5 40

| c $20 28 38 82

| £ 540 2 - 9 3

‘ ¢ 560 21 29 88
Jd 578 7.5 102.8 87 -

X 580 28 104 as

[} .+ 800 28 10?7 . 90

[+] 620 30 110 2

8} Front one o) Referance plana

b} Crown zone £) Basic plane

c) Side rone g) Central vertical axis

d) Rear one .

Figure 8.1: Definition of teat area
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Annex C
Figld of vision

A1l l{near dimencions
in afillineters

Q)

d)

/P

wal A /

b) 3

108 ' . —

.

2) Angle: 25° min in the case of categories HPG and PC and 7° mi{n in the case aof categoric UL

b) front ¢) Section of hesdform in refarence plane
¢) Section of headfors in longitudinal vertica) plane h) Back

d) Reference plane 1) tongitudinal vertical aedisn plane

@) Basic piane k) Cantral transvarse vertical plane

€} Cantra) verzical axis

Figure C.1: Peripheral vision

' : A-20/20
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ACCELERATION vs TIME

Acceleration
(9

Time (ms)

Sample #: #5 (NORMAL INSERT)

Model: PROTEC

Impact Site: CROWN
Impact Energy: 90 J
Drop Height: 1.69 M

Anvil: STEEL FLAT

Headform: IS0 “J!

—————

Conditioning Temp.: 23C

B-2/10

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.C.: 3530.8 (between 9.7 ms and 10.4 ms)

Time above 150g: 0.9 ms
Time above 200g9: 0.8 ms
i

DATE: 04-02-1998
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Acceleration
(9)

ACCELERATION vs TIME

Sample #: #5 (NORMAL INSERT)

Model: PROTEC

Impact Site: FRONT

Impact Energy: 65 J

Drop Height: 1.22 M
Anvil: STEEL FLAT

Headform: 1SO “J!

Conditioning Temp.:

23C

B-3/10

Time (ms)

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.1.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

(9)

ACCELERATION vs TIME

Sample #: #5 (NORMAL INSERT)
Model: PROTEC

Impact Site: REAR

Impact Energy: 65 J

Drop Height: 1.22 M
Anvil: STEELFLAT

Headform: 150 "J!

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.[1.C.: #155.1 (between 9.3 ms and 10.2 ms)
Time above 150g: 1.1 ms

Time above 200g: 1.0 ms

DATE: 04-02-1998



,‘.

ANNEX B

TO 3753-1/E-1 (OHE)

6 APR 98

-~

\\ $T10€6 "ATNILO VNN P6ZAIH
L e ‘L\.

F7E77 T gy ewa T TV VT T iAq peasag

N RS XY It i

T35 JT=urF (vr 77 327 7 p x
< X7 < Cec/) 377
T 7 The 39
BEES <t CLE P Y] i
=Yy O2S + i Oh A2 bis o 53
oces/u ) 1B\ . 83118 { seTnope ) - INTHOUIANT ( *bx ) #
OTIA LOVAWI. XN LOVANI XD¥ANT IOVAKI HNINOILIANOD - SSVYH H7TdHYS ATIRYS
- BSoeTy : sseu Atquesse doag
X 57 ¢! posn uIoJpeoH

. /
(0°8 ISNv10) :ISTT NOILUNLLE LOVdRI

abpeg

$IDVUAAOCD

SITET

C L2557 577 Y5)  ZZDY7: # ddoR
: # 4114

. z ISl :YTANTOVANNVH

B-5/10



- ’
ANNEX B
TO 3753-1/E-1 (OHE)
6 APR 98

ACCELERATION vs TIME

Acceleration
(9)

Sample #: #2 (SPECIAL INSERT) Impact Velocity: 5.63 m/s

Model: PROTEC Peak Acceleration: 500.5 g

Impact Site: CROWN Area: 0.825 gs

Impact Energy: 90 J Time to peak: 3.09 ms

Drop Height: 1.66 M Pulse width: 3.93 ms

Anvil: STEELFLAT H.1.C.: 3558.2 (between 9.2 ms and 10.1 ms)
Headform: IS0 "J° Time above 150g: 1.4 ms

Conditioning Temp.: 23C Time above 200g: 1.2 ms

DATE: 04-02-1998
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Acceleration
(9)

Sample #: #2 (SPECIAL INSERT)

Model: PROTEC

Impact Site: FRONT
Impact Energy: 65 J

Drop Height: 1.2 M
Anvil: STEEL FLAT

Headform: IS0 "J°

Conditioning Temp.: 23C

ACCELERATION vs TIME

B-7/10

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.1.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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Acceleration
(9)

350 ;
3155
280:
245 é"
210:
175;
140;
105
70 ;

35 |

ACCELERATION vs TIME

Sample #: #2 (SPECIAL INSERT)
Model: PROTEC

Impact Site: REAR

Impact Energy: 65 J

Drop Height: 1.2 M
Anvil: STEEL FLAT

Headform: IS0 “J!

Conditioning Temo.: 23C

B-8/10

Impact Velocity:

Peak Acceleration: 340.2 g

Area: 0.755 gs

4.86 m/s

Time to peak: 4.02 ms
Pulse width: 9.57 ms

H.1.C.: 1546.2 (between 9.1 ms and 10.6 ms)

Time above 150g:
Time above 200g:

DATE: 04-02-1998

1.5 ms

1.0 ms
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Acceleration
(9

ACCELERATION vs TIME

Sample #: #2 (SPECIAL INSERT)

Model: PROTEC

Impact Site: LEFT SIDE
Impact Energy: 65 J

Drop Height: 1.2 M
Anvil: STEEL FLAT

Headform: 1S0 “J!

Conditioning Temp.: 23C

Impact Velocity: 4.83 n/s
Peak Acceleration: 412.4 g

Area: 0.735 gs

Time to peak: 4.67 ms

Pulse width: 8.53 ms

H.I1.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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ACCELERATION vs TIME

310 |

279 |

248 i

186 %
Acceleration g

126 ..

Time (ms)

Sample #: #2 (SPECIAL INSERT) Impact Velocity: 4.83 m/s
Model: PROTEC Peak Acceleration: 304.7 g
Impact Site: RIGHT SIDE Area: 0.713 gs

Impact Energy: 65 J Time to peak: 4.68 ms
Drop Height: 1.2 M Pulse width: 8.99 ms

Anvil: STEEL FLAT H.1.C.: 1252.5 (between 10.2 ms and 11.6 ms)

Headform: IS0 “J! Time above 150g9: 1.3 ms
Conditioning Temp.: 23C Time_above 200g: 1.0 ms

DATE: 04-02-1998
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