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The BMC helmet testing programme- Part 1
by Andy MacNae and Mark Taylor

went away but for nearly twenty years rock climbers

have decided that therisk of being fashionably challenged
out weighed that of ahead plant and so went bareheaded. But times
are changing, witness Bentley on Equilibrium or Gresham on
Meshuga, and the helmet isonce again cool.

What brought about this changein mind set?Well, for one, climb-
ing hemet technology has findly started to catch up with that of
cycling and of course the hard grit revolution brought home the
dangersof head injury to itsleading exponentsin no uncertain fash-
ion. Sowherearewenow? Thereisno doubt that lightweight hel met
technology isinitsinfancy and in the future we will see better and
better protection for the climbers vulnerable head. What dso seems
to beevolvingisanincreasing specidisation both of designand use.
Inarecent articlein Climber magazineAndy Kirkpatrick (amember
of the BMC Technica Group) referred to the current generation of
lightweight hemetsas Rock Helmets, bothinterms of theway they
aredesigned and theway inwhich they areincreasingly being used.
This specidisation of design and use has left the sandards process
behind. Originaly he metsweredesigned essentialy to protect against
rock fal in amountain environment and the standard was written
accordingly. This means we have a problem. If you want a helmet
solely for rock climbing you are buying one designed to meet a
sandard written with the Alps in mind, whereas what you redly
want is something which will protect the head in the event of an
impact while faling. If you are buying a hemet for the mountains
you want lots of protection but minima weight, but with so many
designs about, how do you know what you are getting? Will the
lightweight generation redly stand up to the rigours of the Alps? I
you want an al rounder what should you be looking for?

-I-ne helmet is back. For dpinists and ice dlimbers it never

It wasto addressthese problems, and to gather evidencefor arethink
of the gandard, that the BMC's hdmet testing programme was initi-
ated early this year. At firgt only the new lightweight helmets were
tested but it soon became dlear that for aussful comparative sudy s
many helmetsaspossbleshould beexamined and 0intheend atotd
of 15moddswereinduded. In part 1 of thisartidewelook &t thetest
results, in part 2weshd| examinethetecnicd attributesof thehdmets
ingrecter detail.

The tests

The tests were carried out by Mark Taylor, aresearcher a Leeds
University Textile Department. The Leeds facility is acknowledged
as aleading authority in the field and new testing equipment has
increased the reliability of the testing method il further. Manufac-
turers and importers were asked to support the tests by providing
samples. In the mgority of cases support was excdlent and whereiit
was not possble to obtain complimentary samples the BMC pur-
chased therequired hd mets.

Initid testswere carried out asstipulated by EN12492 “Hemetsfor
mountaineers’, athough the hemets were not temperature condi-
tioned. Such conditioning would not greetly affect the results but
would cause smdll differencesin theforce time curves.

The helmet standard (EN12492)

Asdready stated the hdmet standard was written with the dangers
of dpine dlimbing in mind. When designing ahdmet for usein the
mountansthe designer is concerned with two main factorsrelated to
protecting the wearer's heed from fdling sones — the peek impect
forcetrandferred viathe hemet to the dimbers neck, and the penetra:
tion of the hdmet (and the heed) by sharp-edged stones. Additiondly,
the retention system (chin-strap) has to be designed to retain the

helmet onthewearer’shead. A hdl-
met's performancein these aressisex-
amined in the key parts of the hdmet
test. In essence seven tests are carried
out on a helmet which is firmly
mounted upon awooden headform.
Onehdmet ssmpleisusad for each
test. These tedts are:

Vertical energy absorption: A 5kg
striker with a 50mm radius hemispherica end is
dropped 2m onto the top of the helmet, and the pesk force
trangmitted to the ‘neck’ measured. The CEN standard requires that
the force must not exceed 10kN.

Penetration: A 3kg conica dtriker is dropped from 1m to test two
points of impact. The sriker may penetrate the hdmet shell but must not
impact the headform.

Front, sde and rear energy absorption: Three tests are made with
the headform tilted a 60° in the gppropriate direction, using a 5kg flat
driker but only dropped from 0.5m. Again the pesk tranamitted force
should not exceed 10kN. In practice thisis not ademanding test and all
helmets pass rdatively eesly.

Retention system: Checks (1) that the chinstrap will not release under
aload of 0.5kN, and (2) that the helmet isretained on the headform when
animpulsveloadisgppliedtothefront edge (a sorear edge) of thehelmet
inadirectiontorall it off the heedform.

Thereisan additiond UV test stipulated in the new standard but asdl
hdmet materidsare UV gabilised, and have been for many years thisis
felt by many to bean expensive and unnecessary extratest and it wasnot
caried out during the BMC program.

The UIAA standard uses the same tests but requires that the peek
trangmitted force shdl not exceed 8KN inthefour energy absorptiontests
(compared with 10kN for the CEN standard).

The helmets

The following helmets were tested. This is not meant to be a
comprehensivereview of al availableinthe shops. Itisascomplete
as possible in the lightweight category (c400g and below) with
additiona helmets selected to typify a given design or material.

Manufacturer Helmet Measured Weight(g)
Grivel The Cap 359
Petz| Meteor 253
EcrinRoc 472
Black Diamond ABSHalf Dome 454
HB Carbon/Dyneema 305
El Cap 534
El Cap (Kevlar/Carbon) 529
Olympus 384
Blue Water 402
JB Lightweight 573
Edelrid Ultralight 405
Cassin Mercury 342
Camp Rock Star 386
High Star 421
New StarTech 397
The results

Firstly we must state that the program did not aim to verify a
helmets performance against the CEN or UIAA standard. How-
ever where the results suggested that a helmet was unlikely to
meet the standard the BMC has of course taken the matter up
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with manufacturers (see end of article). In order to avoid too great a focus on
numbers the results for each impact test, are presented within a comparative
chart. These results are discussed and some important conclusions reached. In
part 2 of this article a range of force/time curves will show the ways in which
different types of helmet react to an impact and a brief review of each helmet’s
attributes will be given.

Without beating around the bush severa lightweight helmets failed to meet the
requirements of the EN standard and several more failed to meet the requirements
of the stricter UIAA standard. Is this a surprise? In the case of the marginal
failures, no! Without going into excessive detail a recent redraft to the standard
changed the shape of the weight that impacts the helmet. This new test is harder
on lightweight helmetsthan the old version against which the helmetswould have
originaly been certified. In addition it has already been stated that the current
standard does not redly test the lightweight ‘rock’ helmets against the way in
which they will be used and so marginal results were always likely. But that's
marginal failures. One helmet was well outside the range of acceptability and
another model gave cause for concern, these are discussed later.

What else do we learn?

Ingenera helmetsof the new lightweight foam typeabsorb lessenergy during
an impact from above than more ‘traditiona’ designs. Thisisto be expected
and demonstrated a differencein design emphasis.

. The order is not repeated with front, side and rear impacts. Here results seem
dependent on other design factors. How helmets would perform under more
severe impacts is an issue to be explored, and idedlly should be something
examined within an updated standard.

° Although dl helmets pass the penetration test, it should be noted that this
pass can be margina in the case of soft foam helmets, where localised pres-
sures can build up.

i Having compared the L eeds results with those from other test centres severd
inconsigtencieswerefound. Itisclear that thetestsare not being carried out in
the same way and the BMC and UIAA will be asking test centres to re-
examineand harmonisetheir methodol ogies.

* After testing, some helmets show little physica evidence of having sustained
damage. This may be amatter of concern for managers of equipment pooals.

Conclusion

With increasing specialisation in climbing and mountaineering, it is good to see
that helmet design is beginning to reflect specific uses. At present the design of
helmetsfor rock climbing, where the main concern is protecting the head during a
fall, is judged by a standard that does not primarily address this concern. In
addition it is apparent that variations in test laboratory practice might allow sub-
standard helmets on to the market. Taking these factors into account it is the
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opinion of the BMC Technical Committee that a major re-think
and restructuring of the standard is called for. BMC representa-
tives have taken this position to the UIAA Safety Commission
which hasinitiated aprogramme of work to review and revise the
standard. It isto be hoped that in afew years we will see amore
realistic standard(s) and an increasing range of cleverly designed
helmets for rock climbing and mountaineering that we can wear
with comfort and confidence. In the meantime full marks to the
designers of the lightweight generation and we look forward to
further innovation.

Startech

Many readerswill havefollowed the story ‘Concern over Startech
Helmets in the press over the past few months. The Leeds test-
ing program gave top impact figures for the pre May 2000
Startech ranging beween 18.6 and 20+kN. The Technical Com-
mittee insited that Camp must rectify this situation and as a
result Camp, via their UK agents Allcord, are now offering to
upgrade al old Startech to the standard of the new post May
2000 model. If you own an old Startech please contact Allcord
0191 284 8444 for an upgrade.

Black Diamond Half Dome

The Leeds results indicated a top impact force some 20% above
that alowed by the CEN standard, whilst the notified body CRITT
had measured atop impact force of lessthan 2kN during certification
testing. When notified of this anomaly BD commented as follows:

Thank you for notifying Black Diamond of discrepancies in test
results discovered at the LEEDS laboratory. Black Diamond is con-
cerned by the findings suggesting that our Halfdome helmet does not
meet the CEN standard for mountaineering hemets. The Halfdome
helmet has been tested and certified by the Notified Body, C.RI.T.T.

Thewide variation in data between two reputable organizationsis
a serious concern to us.If our helmet is truly found to not meet the
requirements of the CEN standard wewill takeall actions necessary
to achieve conformance and, more importantly, to ensure the safety
of all our customersworldwide. Our preliminary recommendation,
whichwe have begun, isto establish communi cations between BMC/
LEEDSand CRITT to determine the root cause of the discrepancy
and to correct it. Once this is complete all organizations should
collectively evaluateif further actionisrequired. \Welook forwardto
working with BMC/LEEDSto resolve these issues.

The Technical Committee isin discussion with Black Dia-
mond and will undertake further tests.

A rough guide to
helmets
How do helmets protect the head?

When either arock hits your head, or your head hits the rock
the only way that you are going to escape seriousinjury isif the
energy of the impact is absorbed by the helmet. It must do this
in such a way that the force transmitted to the head is not
localised such as to fracture the skull, and not high enough to
fracture the neck or damage the brain. This is the helmet’s job
and several elements of its structure play a part in this.

The Cradle: Made from nylon webbing, keeps the shell away
from the head, spreads the load, allows the helmet to distort and
absorbs some energy. Foam based helmets do not have cradles
and so the helmet sits closer to the head; aso the load is not
distributed so uniformly.

The Shell: Distorts and distributes the impact energy. Some
shell materials absorb energy as they delaminate.

Foam: Both soft and hard foam are found in modern light-
weight helmets. The foam absorbs energy as it is compressed.
For agiven foam, energy absorbing capability isdirectly related
to thickness.

Thereisno doubt that comfort isacrucia factor and regardiess
of this technical appraisal you should try and buy a helmet that
fitswell and feels good. If thisis so you are more likely to wear
it and that's what it's all about. What you look for beyond this
depends on the end use:

Rock only: Good energy absorption al round, particularly at
the rear. Light with good ventilation. Sits close to head (but this
conflicts with energy absorbing ability). Unfortunately the cur-
rent standard tests do not give enough information to really help
make achoice between helmetsjust for cragging. It isto be hoped
this can be rectified in the future.

Ice/Alpine: The top impact and penetration performance is
key and should take precedence over any other factors. Ability
to take multipleimpactsisimportant. For many, weight will also
beakey factor and soit really isaquestion of looking for the best
test figures and minimal weight. Among the currently available
models, sometraditional shell and cradle designs give better pro-
tection for the same weight.

Centre/group use: Valuefor money, long life, obvioussignsif
damaged.

A note on lifetime: Regardless of the materia from which a
helmet is made its performance will deteriorate with age. It is
reasonable to consider ahelmet to be at the end of itslifewhen it
can no longer passthe standard. The degradation rate variesfrom
material to material and is dependent on conditions of use, butin
generd the greater a helmet’s initial energy absorbing capacity
the longer it will be usable.

Every year the BMC's Equipment Investigation Panel exam-
ines several helmets which have saved the wearers life, follow-
ing afall or arock strike. At the same time we hear of incidents
where a climber not wearing a helmet has suffered serious or
fatal head injuries. The message seemsclear. Take ahel met to the
crag and presume you are going to wear it. Only if you can
justify why not should you do without. During use, check that
the chin-strap is tight enough to retain the helmet on your head
in the event of an impact (or series of impactsin a bad fall).
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