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It’s no secret that for Arai, 
performance is the number 
one priority. That’s why we 
continue to chase, year after 
year, the goal of creating 
the ultimate helmet. And 
this driving obsession is the 
real hidden value behind 
every Arai.

E
ver since the first year of 
production, Arai has always 
built helmets based on the 
strong determination of trying 

to protect a rider by even the smallest 
amount. There is no magic wand, so 

the work never stops. And never will. 
We will continue in our consistent 
pursuit of gains in protection. No easy 
task. When it comes to the structure 
and construction of each of our helmets 
there is no machine that can match the 
skills of our craftspeople. 

Because it’s a helmet bearing the 
Arai name, each and every one of us 
is obsessed with making something 
that would first convince ourselves. 
By making a difference in protection 
through the steady accumulation of 
improvements instead of just a product 
that is mass produced by machines. 
Every helmet we produce wears the 
Arai name proudly. With good reason. 
We make helmets that we would be 

wearing ourselves. 
There is a limit to the number of 
helmets we can produce. But every 
member of Arai truly believes that with 
every helmet that we make, we could 
protect another rider.

Glancing off properties, EPS liner 
performance, efficient ventilation, 
supreme comfort and quietness: the 
value of Arai is found in each of these 
elements and the way they work 
together. We continue our pursuit of 
gains in protection for all the proud 
and happy Arai owners, for everybody 
choosing Arai. Our Arai family. We do 
realize that what we seek to protect is 
priceless.

THE IMPORTANCE IN EACH ARAI IS NOT ONLY WHAT YOU SEE, BUT ALSO WHAT YOU DON’T SEE. 

DEDICATION TO

PROTECTION
OWNED BY THE SAME FAMILY -
SEVEN DECADES AND COUNTING

THIS IS THE  TRUE  VALUE OF  ARAI
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In the event of an impact, energy is 
created, and the role of a helmet is 
to ‘appropriately manage the impact 

energy’ to protect the rider’s head. 
That energy management is generally 
achieved by ‘absorption’ of the impact 
energy around the head, thus protecting 
it. The outer shell deforms and the cells 
of the inner EPS liner crush, and that 
destruction manages impact energy by 
converting it into work. However, the 
truth is even the best helmet has limits 
to how much energy it can manage.

On the other hand, the helmet isn’t 
only absorbing energy, but rather in 
a large crash when the rider’s head is 
repeatedly protected by the helmet, we 
understand that it’s working to manage 
impact energy in another important way.

That is ‘glancing off’. Many people 
probably don’t even realize this, but 
at the moment a helmet is impacted, 
if struck off center it can slide on 
the crash surface, minimizing the 
impact energy that might otherwise 

be transferred to the rider’s head. 
Therefore, if not directed toward the 
center of the helmet, the head inside 
can be protected, even with high 
energy levels and the liner’s limited 
energy absorption ability. Even in 
extreme crashes we’ve witnessed 
‘glancing off’ and ‘energy absorption’ 
as two halves of energy management 
that work together to increase the 
chances of head protection. This holds 
true for any kind of helmet.

HEAD PROTECTION CAN BE CALLED MANAGING IMPACT ENERGY
EXCEPT MANAGING THAT ENERGY IS NOT JUST ABSORBING IT

HOW DOES A HELMET PROTECT YOUR HEAD?

GLANCING OFF
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HOW DOES A HELMET PROTECT YOUR HEAD?

Here is the moment of impact.  
The rider tenses up, and the helmet 
contacts the ground. You can imagine 
what the helmet has to do next.

‘Energy absorption’ can be called when an obstacle collides with a helmet and 
the energy from the impact enters the helmet. We call this ‘impact energy’.

‘Energy Absorption’ and ‘glancing off’ are two wheels 
that can do the job of preserving balance that can work 

together without bias or offset.

MOVING
FORWARD

E N E R G Y
A B S O R P T I O N

G L A N C I N G
O F F

All helmets protect the 
rider’s head through both 
glancing off and energy 

absorption.
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When we talk about ‘Im-
pact absorption ability’ 
there will be a limit re-

gardless of any manufacturing tech-
nique employed, because of the lim-
ited amount of space between the 
shell and rider’s head necessary to  
manage impact energy (see below “The 
Limit of Absorption Ability”). And on a 
motorcycle, we have to prepare for im-
pacts that far exceed our imagination. 
So it follows that glancing off is critical 
for supporting that. Arai’s helmet exhib-
its results due to its strong shell com-
bined with its round smooth surface 
and achieves the important goal of not  
letting energy into the helmet.
However, helmet standards place 
their emphasis on impact absorp-
tion and do not show anything about 
glancing off. Glancing off is the syn-
ergy of various elements working 
together, and there is no set way to 
impact a helmet to test for it. 

There is a test for shell strength to re-
sist penetration, though because it’s dif-
ficult to put numbers to the shell form 
and such for glancing off, there remains 
no definition. Any helmet makes use of 
glancing off, but due to the difficulty in 
numerically capturing each helmet’s  dif-
ference in ability, there are many cases 
where safety standards simply don’t de-
fine glancing off.
In addition to passing standards, Arai 

makes continual efforts to improve our 
helmets’ glancing off ability and pur-
sue gains in head protection.

GLANCING OFF WORKS TOGETHER WITH ENERGY ABSORPTION 
INVISIBLE TO YOUR EYES

In the unlikely event of an impact, the common case is the helmet receiving an 
impact from an oblique angle, rather than a 90 degree angle. So the obstacle 
moves past the impact point with the helmet while sliding off the moment the 
helmet hits at an oblique angle.

The amount of energy in a crash can 
be expressed as distance and force, 
where distance is the physical space 
between the helmet shell surface and 
the rider’s head, or in other words the 
helmet size. If you make the helmet 
user-friendly, there will be a limit to 
its size. Regardless of construction or 
material employed, there’s still a limit to 
the space available in a helmet.

IMPACT ENERGY 

GLANCING OFF

The Limit of
Absorption Ability

Impact  
Energy Buffer Zone

=
Size of 

the helmet

HOW DOES A HELMET PROTECT YOUR HEAD
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The helmet 
penetration test 
drops a 3kg striker 
onto the helmet from 3 
meters up. The test confirms the 
strength of the helmet against failure 
from the road surface, obstacles in the road, 
footpegs, or other potential hazards.

As for the force involved, if you  
convert the force from the helmet 
drop test of the strictest helmet 
standard in the world, it amounts to 
merely 27.9km/h (or 7.75 m/s).

Impact 
velocity

7.75 m/s

max speed

28
km/h
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When it comes to proficiency 
in head protection, Arai has 
the goal of making a helmet 

superior to all others and continues to 
make our helmets this way today. We 
have seen this confirmed in many of 
our rider crashes over several decades, 
and we pursue gains in protection even 
if just a little. 

Because we come from this back-
ground, we’ve come to notice the 
importance of the smoothness of the 
helmet as a component above all oth-
ers and continue to employ it in our 
approach. Head protection is the foun-
dation of our belief in being the best 
in the world and we pursue the value 
of both ‘glancing off’ and ‘impact ab-
sorption’ equally. This is the difference 
of Arai.

AIMING TO BE THE BEST IN THE WORLD

Arai’s desire is to pursue gains in protection 
wherever possible, and glancing off plays a 
major role in improving impact performance.

Impact absorption testing is representative in 
helmet standards testing. It numerically meas-
ures the impact when a helmet collides with 
an obstacle straight on. Diagonal scars are left 
on the helmet where it received a perpendicu-
lar impact. On the other hand, impacts can be 
received from different angles and the scars 
flow horizontally from the impact point. *See 
riding impact case examples.
 
Impact scars from drop test (hemisphere anvil)

IMPACT ENERGY 

GLANCING OFF

Helmet Scars
from Impacts

HOW DOES A HELMET PROTECT YOUR HEAD
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The harshness of reality can far 
exceed our expectations. And we 
have the regrettable thought of 
knowing there is a limit to our ability. 
But we don’t want to tell ourselves it 
could have been different had it been 
another helmet. So with great pride 
in ourselves, we stick to our will to 
tackle protection better than any other 
helmet in the world.
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Accumulating improvements that over 
time combine and advance glancing off.Form

THE NEVER-ENDING EVOLUTION OF GLANCING OFF
Seeking various improvements every day: Introducing one part of the challenge

Glancing off cannot be adequately 
quantified as a basis of head 
protection. In crashes, an 

impact can come from any angle at 
any speed and cannot be prepared 
for. Also, the exact speed and angle 
of an impact cannot be replicated 
100%. So as for the development of 
‘glancing off’, there’s nothing that 
can be done except to accumulate 
improvements that we think we should 
do through experimentation and 
small adjustments to combat every 
possibility.

From the scars left by rider impacts, 

we can gather that the helmet was 
able to slide past obstacles and not 
catch or snag because of its smooth 
surface. In other words, we surmise 
they exhibited ‘glancing off’properties. 
So, the shape of Arai helmets will be 
round and smooth to the very end. We 
have kept the same basic shape since 
the beginning, and think it alleviates 
impact energy more so than a shell with 
an exaggerated shape with hard edges 
that may catch. Our helmets evolved 
from a cannonball shape when first 
introduced, into an egg shape today, 
to better blend the entire outer surface 
more smoothly. The current shape of 

an egg is a simple sphere evolved in 
nature for survival. Arai also evolved 
towards the egg shape with the notion 
to protect the rider’s head as much 
as possible from impacts that might 
exceed expectations.

RX-7
(1967)

RX-7V
(2015)

The whole helmet has evolved to receive 
impact energy with its round surface to address 

obstacles, and reduce flat facets in the shell.

THE EVOLUTION OF FORM CONTINUES AS TIME GOES BY

FORM
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E V O L U T I O N
G L A N C I N G
O F F

THE NEVER-ENDING EVOLUTION OF GLANCING OFF

#1
The aero parts and vents 
that keep the rider com-
fortable break off in an 
impact by design. Our 
helmets are designed to 
avoid protrusions in the 
shell. They also have a 
continuous round and 
smooth spherical form 
maintaining a radius 
of no less than 75mm, 
which we call R75, in the 
head protection area of 
the helmet according to 
Arai’s in-house criteria.

R75
Designed for improved function, but more importantly to 
increase the continuous smooth shape of the shell. VAS 
aims to increase the ‘glancing off’ ability of the helmet 
by maintaining the smooth shape of the helmet above all.

VAS SHIELD

RX-7GP
SAI shield

Position of the holder RX-7V
VAS shield

Position of the holder

THE NEVER-ENDING EVOLUTION OF GLANCING OFF
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#2
At the bottom of the shell there is a three-dimensional 
‘Hyper-Ridge’®, a step in the shell designed to stop the 
migration of cracks that form when the helmet receives an 
impact.

HYPER RIDGE
Arai’s top models utilize the same material found in a bul-
letproof vest in the crown part of the shell, which is expen-
sive but strongest in func-
tion to maintain strength, 
reduce weight, and lower 
the helmet’s center of grav-
ity for reduced rider fatigue.  
Shell evolution involves more 
than improvements in con-
struction, material, and man-
ufacturing techniques. Rather, 
we pursue strength from the 
shell shape. All elements of 
shell shape are connected to  
the function of the helmet.

SPECIALIZED GLASS FIBER

CONTINUALLY SEEKING THE STRONGEST MATERIALS AND 
BEST TECHNIQUES AT THE FOREFRONT OF TECHNOLOGY

TTearear

STEPRIP!!
RIP!!
RIP!!
RIP!!
RIP!!

STRENGTH
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E V O L U T I O N
G L A N C I N G
O F F

Strength

Shell strength is very important 
for enhancing ‘glancing off’. In a 
crash, if the shell deforms or is 

completely destroyed it can no longer 
slide and will stop and catch on that 
point. A helmet that can’t slide can’t 
maintain its ‘glancing off’ ability and 
that impact energy can reach the rid-
er’s head. 

Since we’ve decided on being the num-
ber one helmet in the world for protec-
tion, we’ve pursued shell strength as 
well as weight reduction by accumu-
lating improvements that embody the 
lifeblood of Arai. This evolved into the 
development of the cLc shell process 
(complex laminate construction) which 
encompasses both strength and light-
ness. Although the cost of the material 
utilized is 6 times higher than conven-
tional fiberglass, Arai exploits its use 

for a stronger and lighter helmet. To 
prevent cracks from spreading to the 
helmet’s edge, the critical edges of the 
shell have a Super Fiber Belt which 
reinforces these areas like the bands 
of a barrel. The resin blend as well is 
evolved through our obsession with 
strength and weight reduction as we 
continue to accumulate various im-
provements.

The Never-Ending Evolution of Glancing Off

Between the high strength fibers, spe-
cial lightweight elastic fibers are sand-
wiched between, which is the Complex 
Laminate Construction (cLc). It offers 
a 20% weight reduction compared to 
making it with just all the same fiber.

The top of the eye port has a Super Fib-
er Belt which reinforces the helmet like 
the bands of a barrel for better protec-
tion. This special belt suppresses the 
spreading of cracks that form when 
the helmet receives a large impact and 
improves glancing off.
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EPS Liner

Even the best ‘glancing off’ abili-
ty alone won’t protect the rider’s 
head. ‘Impact absorption ability’ 

is necessary to pass even the strict-
est helmet standard in the world. In 

the impact absorption ability test, the 
shell surface deforms when it receives 
an impact with the helmet hitting ob-
stacles of certain angles and shapes. 
If the impact surface is narrow, con-
centrating the impact energy, the 
EPS liner must naturally be thicker. 
However, while that makes it easier 
to pass helmet standards, making the 
EPS liner thicker only in the necessary 
places ends up distorting the helmet 
shape away from ‘round and smooth’. 
It doesn’t maintain a form ideal for 
making the most of ‘glancing off’. 
Arai’s proprietary 1-piece multi-densi-
ty EPS liner has finely-tuned sections 
with various densities. It can make the 
most of its ‘glancing off’ ability be-
cause the EPS density varies accord-
ing to the corresponding shell surface, 

allowing the shell to remain ‘round 
and smooth’. This 1-piece multi-densi-
ty liner is indispensable for improved 
results in Arai’s strength of the shell 
shape pursuing ‘glancing off’ perfor-
mance.

The Never-Ending Evolution 
of Glancing Off

Arai’s proprietary 1PMDL (one piece multi-
density liner) is the only one of its kind in the 
world and offers incredible protection by being 
fine-tuned to each shell size, in each model and 
in each head size, with varying EPS densities.

The head form shape used in helmet testing 
is somewhat square, so the ‘four corners’ 
get tight inside the helmet, and we can see a 
tendency to make the shell square too.

HEAD
FORM

EPS LINER
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The liners used by some other helmet manufacturers 
may have multiple densities, and have separate pieces 
with seams where they are assembled, or use a non 
EPS liner type. All address impact energy in a vertical 
drop from a set distance in helmet standard tests, where 
there is no difference in absorption ability. However, it’s 
difficult to manage an impact you cannot foresee on the 
road or track which could come from any direction. On 
the other hand, if the liner is 1 piece multi-density, it has  
unbroken bonds between all densities and can 
stop the spread of impact energy more efficient-
ly. In a crash we can confirm the effective combi-
nation of the liner-shell system. Furthermore it ex-
hibits ideal absorption performance in side impacts 
as well because it’s designed with glancing off.  

The 1PMD liner is the ideal ingredient in impact energy 
management where it can manage impact energy from 
any direction and address impacts unknown to the rider. 

ABSORPTION LINER

#3 FOR MANY YEARS WE’VE SEEN OUR LINER’S 
PERFORMANCE TESTED

E V O L U T I O N
G L A N C I N G
O F F
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Arai continues its 
pursuit of ‘glancing off’ 
performance. Howev-
er, ‘glancing off’ ability 
cannot be confirmed by 
seeing a certification 
label. You can probably 
say the ‘glancing off’ 
ability of our helmets is 
high when you feel the 
smooth shell with your 
own hand, improved 
with breakaway vent 

Please see for  
yourself at  

your local dealer

covers. We invite you 
to feel and compare 
with your own hands. A 
form with few changes 
in its shape, consist-
ently round, is difficult 
to deform in impacts, 
and can be said to have 
high glancing off ability.

Feel the surface of 
our shell, and you’ll 
understand there 
are no flat spots to 
interfere with its 
glancing off ability.

Feel for yourself the lower part of the shell
as well doesn’t lose the round smooth shape.

Confirm Glancing Off

2

1

[SUMMARY]
Without energy absorption ability a helmet can be 

called meaningless. Though, in a crash any hel-
met will protect the rider’s head by two roles: 

‘glancing off’ and ‘impact absorption’. While impact ab-
sorption can be measured, the shape that bears ‘glancing 
off’ cannot, but because of its relative ease of skipping 
past obstacles in a crash, the truth is it plays a large role in 
the helmet. And as mentioned above, in many cases we’re 
riding above the speeds in a test environment. Crashes can 
exceed the absorption ability of the helmet and involve 
immeasurable impact energy, and even the best helmet 
would not be able to manage it. In the event of a crash, the 
number one goal is preventing impact energy from reach-
ing the head. Before absorption, most energy can be avoid-
ed. This ‘glancing off’ shell shape plays the important role 
in going beyond just ‘impact energy absorption’.

Because crashes can exceed expectations.

Glancing Off, together 
with Energy Absorption, 
is an Important Aspect 

of Rider Protection.

THE DUTY TO PROTECT
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The Consistent
 Pursuit of Gains in Protection

Pursuing Gains in Protection
Emphasizing the Accumulation of Various Improvements,

bearing in mind our mission to protect the Rider.

Arai is the collection of people devoting themselves to the path of protecting the rider’s 
head and the thought that the helmet has the noble duty, with the utmost meaning of 
potentially saving someone’s life. To pursue advancing the ability of how a helmet should 
protect the rider from a crash, while we enjoy motorcycles, and continue to accumulate 

such gains in protection is our goal. 

But the severity of crashes can far exceed our expectations, so even making the helmet 
with our goal in mind, we bear the regrettable thought of knowing there is a limit to the 

helmet’s protective ability. 

We at Arai remain determined to pursue superior protection above all other helmets 
and to not lose pride in what we’re doing. 

What should we do to combat crash impacts? There’s no simple answer 
or solution to this question. We’ve continued on a straightforward path 

of searching for every factor we can find, one-by-one, accumulating 
even small improvements since we made our first helmet more 

than 70 years ago.

So now, Arai believes we have fostered a brand 
that has received the recognition from many 

around the world that say ‘Arai’s 
protection is different’.
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ECE R22-06

Since 2003, ECE R22-05 has been the mandatory mo-
torcycle helmet homologation in Europe and countries 
outside Europe where it has been adopted. After 18 

years it has been updated to ECE R22-06. With the intro-
duction of ECE R22-06, the regulations have become more 
stringent and therefore tougher to pass than the previous 
ECE R22-05. These changes pose a big challenge for helmet 
manufacturers. 

However, from the very beginning, even before the existence 
of official safety standards, we have always focussed on the 

most important feature 
of a motorcycle helmet: 
head protection. At Arai, 
we never stop when we 
reach a certain level, but 
continue to find ways to 
improve and elevate the 
level of protection, even 
when no one asks. There 

is no magic wand, or one solution when building helmets. 
The only way to improve is by steadily making small improve-
ments, and over time all these accumulated improvements 
will work together, reaching a higher level of protection than 
before, creating a new base on which we need to improve. 
The knowledge and experience we have gathered through-
out the decades of building mo-
torcycle helmets have given us 
the ability to adapt to changes 
in regulations by only having 
to fine tune. We were successful 

ECE R22-06

SCAN ME!

ECE R22-06
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ECE R22-05 ECE R22-06

in having the RX-7V EVO and Quantic homologated while 
maintaining the core aspect of our helmets: Glancing Off.  
Glancing Off is the ability of a helmet to prevent, as much 
as possible, impact energy going into the helmet. The lower 
the impact energy, the less that needs to be absorbed. By 
making rounder, smoother and stronger outer shells, we try 
to maximize the Glancing Off capability.  
Although not required, The RX-7V EVO and Quantic can be 
impact tested anywhere above the Snell test line, not only 
at specified points. Also not required, but both helmets can 
be tested to the Snell penetration test, dropping a 3kg striker 
from 3 meters high.  Incorporating such performance capac-
ity, when not required, says something about the nature of 
the Arai company.

The ability to quickly adapt to changes in the regulations by 
only having to make small adjustments is truly something 
special. And it has shown us that we are on the right track 
with our obsession for even more protection. After all, why 
change a winning formula? That is the strength of Arai, and 
why there is a difference. Because what we protect is price-
less. 

What has changed with ECE R22-06? 
ECE R22-06 has several differences with R22-05. The biggest 
changes are listed below. 

Additional impact points: New to R22-06 is the addition of 
12 impact points. Previously there were only 5 fixed impact 
points (6 when including the S point) on which a helmet was 
tested. Now there are 12 extra impact points from which at 
least 3 points are randomly selected and tested. 

Additional impact tests: A high velocity and low velocity im-
pact absorption test have been added, in addition to the 
standard velocity impact absorption test. The high velocity 
impact test is performed at an impact velocity of 8.2 m/s 
and the low velocity impact test is performed at 6.0 m/s. The 
impact speed on the S point has been increased from 5.5 m/s 
to 6.0 m/s.  

Addition of the Oblique Impact test: The Oblique impact test 
has been added to measure the amount of rotational acceler-
ation during an impact. The oblique impact test is performed 
at an impact velocity of 8.0 m/s, where a helmet is dropped 
onto a 45 degrees oblique anvil.

S point : 6.0m/s
(Anvil : Flat)

STANDARD VELOCITY

S

B
BPBXL BXR

RXL RXR

XPL

BXPL BXPR

RXPL RXPR

XPR

RP

P

R

XL XR

HIGH VELOCITY LOW VELOCITY OBLIQUE IMPACT

0°
45°

180°
135°

270°

7.5
m/s

2.87 m

FLAT
anvil

KERB
anvil

ACCEPTANCE
CRITERIA

275G
HIC2400

8.2
m/s

3.43 m

FLAT
anvil

ACCEPTANCE
CRITERIA

275G
HIC2880

6.0
m/s

1.84 m

FLAT
anvil

KERB
anvil

ACCEPTANCE
CRITERIA

180G
HIC1300

8.0
m/s

3.27 m

45degrees oblique
anvil

Peak rotational
acceleration

10400rad/s2

BrlC 0.78

Test points
 (B-XR-XL-P-R)

Test points
 (B-XR-XL-P-R)

ECE 22-06

S point : 6.0m/s
(Anvil : Flat)

S

B
BPBXL BXR

RXL RXR

XPL

BXPL BXPR

RXPL RXPR

XPR

RP

P

R

XL XR

S point : 5.5m/s
(Anvil : Flat)

S

B

P

R

XL XR
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