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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has

the right 1
liaison w

Commissjion (IEC) on all matters of electrotechnical standardization.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 2.

The main

by the technical committees are circulated to the member bodies for voting. Publication as an |

Standard

ISO 1323

This secd

ISO 1323

research |evaluation of rider crash protective devices fitted to motorcycles:

— Part

— Part2: Definition of impact conditions in relation to“accident data
— Part3: Motorcyclist anthropometric impact diummy
— Part{: Variables to be measured, instrumentation and measurement procedures

— Partp: Injury indices and risk/benefit analysis

—  Part

—  Part

— Part

th ISO, also take part in the work. ISO collaborates closely with the International Eléc

requires approval by at least 75 % of the member bodies casting a vote.
2-6 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 22,
2 consists of the following parts, under the general title Motorcycles — Test and analysis pro

1: Definitions, symbols and general consideration$

6. Full-scale impact-test procedures
7: Standardized procedures for performing computer simulations of motorcycle impact tests

8: Documentation and reports

nmental, in
trotechnical

task of technical committees is to prepare International Standards. Draft International Standards adopted

hternational

lotorcycles.

nd edition cancels and replaces the first version (ISO 13232-6:1996), which has been technically revised.

cedures for
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Introduction

ISO 13232 has been prepared on the basis of existing technology. lts purpose is to define common research
methods and a means for making an overall evaluation of the effect that devices which are fitted to motorcycles
and intended for the crash protection of riders, have on injuries, when assessed over a range of impact conditions
which are bgsed-omaceidentdata:

It is intendgd that all of the methods and recommendations contained in ISO 13232 should be used”in|all basic
feasibility r¢search. However, researchers should also consider variations in the specified conditions (for pxample,
rider size) when evaluating the overall feasibility of any protective device. In addition, researchers-may wish to vary
or extend glements of the methodology in order to research issues which are of particulariintérest to them. In all
such cases| which go beyond the basic research, if reference is to be made to ISO 13232,,a clear explgnation of
how the us¢d procedures differ from the basic methodology should be provided.

ISO 13232 |was prepared by ISO/TC 22/SC 22 at the request of the United Nations Economic Comm(ssion for
Europe Grqup for Road Vehicle General Safety (UN/JECE/TRANS/SCI/WP29/GRSG), based on origina] working
documents|submitted by the International Motorcycle Manufacturers Assgciation (IMMA), and compriging eight
interrelated|parts.

This revisign of ISO 13232 incorporates extensive technical amendments throughout all the parts, resulting from
extensive ekperience with the standard and the development of improved research methods.

In order to apply ISO 13232 properly, it is strongly recommended that all eight parts be used together, pargicularly if
the results are to be published.

vi © ISO 2005 — All rights reserved


https://standardsiso.com/api/?name=5942ed33ccbdc06a32d98b546a951431

INTERNATIONAL STANDARD ISO 13232-6:2005(E)

Motorcycles — Test and analysis procedures for research
evaluation of rider crash protective devices fitted to
motorcycles —

Part
Full-scale impact-test procedures

1 Scaqpe

This part|of ISO 13232 specifies minimum requirements for:

— paired comparison tests;

— the preparation of the dummy, motorcycle and opposing vehicle;

— the repeatability and reproducibility of impact test conditionswithin and between test sites;
— the minimization of variation in secondary test variables;

— realistic and representative impact conditions for full-scale impact tests;

— a means to verify analytical evaluations of.proposed rider crash protective devices fitted to motorgycles, such
as cpmputer simulation.

ISO 13232 specifies the minimum requirements for research into the feasibility of protective devidges fitted to
motorcydles, which are intended to protect the rider in the event of a collision.

ISO 13232 is applicable to impact tests involving:
— two-vheeled motorcyeles;
— the gpecified type‘of-opposing vehicle;

— eithgr a stationary and a moving vehicle or two moving vehicles;

— for anyzmoving vehicle, a steady speed and straight-line motion immediately prior to impact;

— one helmeted dummy in a normal seating position on an upright motorcycle;
— the measurement of the potential for specified types of injury by body region;

— evaluation of the results of paired impact tests (i.e. comparisons between motorcycles fitted and not fitted with
the proposed devices);

— evaluation of inflatable/triggered protective device.

ISO 13232-6 does not apply to testing for regulatory or legislative purposes.

© ISO 2005 — Al rights reserved 1
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2 Norm

ative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (

including any amendments) applies.

ISO 13232-1, Motorcycles — Test and analysis procedures for research evaluation of rider crash protective devices
fitted to motorcycles — Part 1: Definitions, symbols, and general considerations

ISO 13232-2, Motorcycles — Test and analysis procedures for research evaluation of rider crash protective devices

fitted to mo

torcycles — Part 2: Definition of impact conditions in relation to accident data

1ISO 132324
fitted to mo

1ISO 13232
fitted to mo

ISO 13232
fitted to mo

1ISO 13232-
fitted to mo

49 CFR Pa
Regulationg

SAE Engin
assembly,

E/ECE/TRA
protective h

3 Defin
The followin
Additional @
— baselin
— kerbm
— dummy

head h

B, Motorcycles — Test and analysis procedures for research evaluation of rider crash protectivi
orcycles — Part 3: Motorcyclist anthropometric impact dummy

4, Motorcycles — Test and analysis procedures for research evaluation of rider crash protectivi
orcycles — Part 4: Variables to be measured, instrumentation, and measurement-procedures

7, Motorcycles — Test and analysis procedures for research evaluation of rider crash protectivi
orcycles — Part 7: Standard procedures for performing computer simulations of motorcycle im

8, Motorcycles — Test and analysis procedures for research evaluation of rider crash protectivi
orcycles — Part 8: Documentation and reports

rt 572, subpart E: 1993, Anthropomorphic test dummies; United States of America Code o
issued by the National Highway Traffic Safety Administration (NHTSA). Washington, D.C

bering aid 23: 1986, User's manual for the 50th ‘percentile Hybrid Il test dummy, Disasse
. 5-20. Warrendale, Pennsylvania, USA

NS/505 Rev. 1/Add. 21/Reg. 22/Rev. 3y 1992, Uniform provisions concerning the ap
elmets and of their visors for drivers and passengers of motorcycles and mopeds, Genéve, Sw

tions

g terms are defined in SO 13232-1. For the purposes of this part of ISO 13232, those definitig
efinitions which could apply to this part of ISO 13232 are also listed in ISO 13232-1:

e MC;
0SS;

Kindex;

b devices

b devices

b devices

bact tests

b devices

f Federal

mbly and

broval of
tzerland

ns apply.

dummy preparation areas;
dummy S index;

group of tests;

ook;
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— hexagonal key tool;

— knee centre line index;

— lower arm clamping fixture;
— modified MC;

— motorcycle K point;

—  motgreyele-S-peint;

— mult|ple paired comparison;
— overgll height;

— overgll length of the MC;
— pivot;
— rotate;
— secdndary test variables;

— single paired comparison;
— strugtural element of the MC;
— suppression

— upper torso reference line;

— weight hanger.

4 Requirements

4.1 Opposing vehicle

For all tgst series except-those intended for international comparison purposes, the opposing vehicle |(OV) for all
tests in g4 given test ‘Series shall be a single make, model, year and version of any four door saloon hgving a kerb
mass nof less than 1238 kg and not greater than 1450 kg, and having an overall height not less than |37 cm and
not greaJer than 447 cm.

For all tgstiseries which are intended for international comparison purposes, the involved research ofganizations
shall together select a single make, model, year and version of a four door saloon, which meets the aforementioned
kerb mass and overall height specifications. The involved research organizations may also select, for tests in other
regions, local versions that are similar to the selected version, which are or shall be made to be structurally
equivalent to the selected version, with full explanation given in the test report. The involved research organizations
shall also together select the OV ride height values for the selected version, as described in 5.2.1, to be used in all
tests for international comparison purposes.

The OV shall be in sound, unmodified mechanical condition, except for modifications to the local versions of the
selected OV for international comparison tests, as may be required by this clause. The allowable test mass for all
OV’s shall be 80 kg + 20 kg more than the kerb mass of the selected vehicle.

© 1SO 2005 — Al rights reserved 3
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NOTE The specified OV’s are to be used until ISO 13232 is amended to incorporate updated OV alternatives, and/or a

moving deformable barrier.

The OV shall be set up following the procedures described in 5.2.1.

4.2 Motorcycle

The motorcycle (MC) shall be set up following the procedures described in 5.2.2.

4.3 Dummy and instrumentation

4.3.1 Motprcyclist anthropometric impact dummy

The motorcyclist impact dummy used shall meet all of the requirements described in ISO 13232-3.

Prior to us¢ in impact testing the dummy head, thorax, and knees shall be tested to cenform to the ¢
requiremenfs and procedures as described in paragraphs 572.32, 572.34, and 572.35 ©f,U.S. 49 CFR
using the tgst conditions and instrumentation described in paragraphs 572.36 of U.S. 49 CFR Part 572.
shall be tested to conform to the requirements of 3-4.3.6. The number of full-scale-tests between calibrat
not exceed ten. The number of full-scale tests since the last calibration shall“be documented acc
ISO 13232

All frangiblg components shall be new and not previously used either in full-scale or component testing.

4.3.2 Instrumentation

The dummyf shall be equipped with the instrumentation described in ISO 13232-4.

4.3.3 Sensor, data acquisition, and post processing\systems verification

Prior to each impact test, the operation of the head sensors and data acquisition and post processing syst
be verified py applying an impact to the unhelmeted head of the dummy, as described in 5.3.1. The resu
histories shill be included in the documentation of test results. Between the time of such verification tes
full-scale impact test, none of the sensors; data acquisition or post processing hardware, or gains, scale
ranges shall be changed in any way.

4.3.4 Joint tensions

The dummy joint tensions_shall be adjusted, as described in 5.3.2, according to the procedures des
Annex A.

4.3.5 Clothing

alibration
Part 572,
e neck
ons shall
brding to

ems shall
ting time
t and the
actors or

cribed in

The dummy shall‘be fitted with long sleeved close fitting thermal knit underwear. The underwear shall h
cut in it to pcCommodate the lower arm pre-mount positioning procedure, described in Table B.1, and

ve holes
e upper

torso angle measurement procedure, if performed as described in C.2.4.2. The dummy feet shall be fi
leather racing type boots which shall have the following dimensions:

2,0 cm £ 0,5 cm heel height;
1,0 kg + 0,3 kg mass per boot.

The same boot make, model, and size shall be used for all tests within a paired comparison, as described

itted with

in4.5.4.4.

Gloves may also be used to protect the hands if the gloves do not affect the flexibility of the hands and fingers.

4 © ISO 2005 — Al rights reserved
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436 P
The dum
437 H

ISO 13232

osition on motorcycle

my shall be positioned on the motorcycle, as described in 5.3.4 and 5.3.5.

elmet

-6:2005(E)

The dummy shall be fitted with a Bieffe model B12R"1) helmet according to the procedures described in Annex D.
The helmet shall be new (i.e., the helmet shall not be used for more than one test) and shall meet the following
specifications:

dacianatiopn—aithercma H(BEA e\ ar madi s (EQ ~Ara.
OO Gt

The sam
describe

4.4 Ph

High spe
pre-impa

Photogrg
and on th

4.5 Impact conditions

In order
comparis
done. Th
of ISO 13
The impa
The impa
451 P

The stati
this part

45.2 P

Measure
describe

12O
OTZC O T ST atroT T ST (OO~ CrT O oo

certified to ECE Reg 22-03 on a 57 cm headform.

e helmet make, model, and specifications shall be used for all tests within a.-paired com
i in 4.5.4.4. Helmets from the same production lot should be used for all tests within‘a paired c

otographic equipment

ed cameras having the capabilities given in ISO 13232-4 shall be used»The cameras used for
ct photographs may be remotely triggered.

phic targets shall be placed on the MC, OV, and ground at the.locations described in 4.3 of 1§
e dummy at the locations described in 5.3.6 of this part of 4SO 13232.

fo do an overall evaluation of the feasibility of-a‘given protective device according to 1ISO 13
on tests using at least the seven full-scale impact configurations defined in 4.3.1 of ISO 1323
e protective device shall also be evaluated(in the remaining 193 impact configurations defined

232-2, and this evaluation should be done“by computer simulation according to ISO 13232-7.

ct condition shall be selected as described in 5.1.

ct test shall be performed such*that it meets the following requirements.

re-test measurement

C measurements Which are required to determine impact conditions shall be performed as defin
bf ISO 13232,

ost-testmeasurement

Mments of impact conditions at the time immediately preceding first MC/OV contact shall be p¢

parison, as
bmparison?).

pre-test and

0O 13232-4,

232, paired
P-2 shall be
n Table B.1

ed in 5.6 of

erformed as

i in)5.3 of ISO 13232-4. The measurements shall be used to determine accuracy of impact co

nditions, as

described in 4.5.4 of this part of ISO 13232.

When comparing the pre-test set up photographs with the pre-impact photographs, the positions of the dummy
helmet centroid point and of the dummy joint locations, with respect to the motorcycle, shall agree to within + 3 cm.

1) Bieffe, model B12R is a product supplied by Bieffe Helmets S.r.l., Lucca, Italy. This information is given for the convenience
of users of ISO 13232 and does not constitute an endorsement by ISO of the product named.

2) Helmets purchased in EU countries are marked with a serial number related to the production lot number. Users who
choose to use such helmets should contact Bieffe to determine the relationship between serial numbers and lot numbers.

© 1SO 2005 — All rights reserved
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4.5.3 Vehicle speed control
The MC and OV shall be free wheeling at the time of impact, and thereafter, except:

— if the OV impact speed is zero, then the OV parking brake, adjusted to the manufacturer's specification, shall
be fully applied during the entire impact test;

— if the OV impact speed is non-zero, then between 0,5 s and 1,0 s after impact, the OV shall be decelerated to
a stop with braking equivalent to a brake pedal force of at least 400 N.

4.5.4 Paired-comparisons

4541 Required relative tolerances

The differepce between two tests in a single paired comparison or among all members of @ group of fests in a
multiple paifed comparison shall not be greater than the following values:

— relativg heading angle: 3°;

— OV impact speed: 5% of the target speed;
— MC impact speed: 5% of the target speed;
— MC rollangle: 5°;

— OV contact point: see Table 1 for the seven required impact @onfigurations described in ISO 13232-2

Table 1 — OV contact point relative tolerances for thezseven required impact configurations described in

ISO 13232-2
OV contact Relative OV/MC OV contact point
location heading angle speeds relative tolerance
deg m/s cm
Front 90 9,8/0 5
Front 135 6,7/13,4 10
Front cornér 180 0/13,4 3
Side 90 0/13,4 5
Side 135 6,7/13,4 15
Side 90 6,7/13,4 15
Side 45 6,7/13,4 15

4542 Recommended OV contact point relative tolerances for other impact configurations

For the other 193 impact configurations described in ISO 13232-2, the OV contact point relative tolerance should
be as described in Table 2.

6 © ISO 2005 — Al rights reserved
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Table 2 — OV contact point tolerances for other impact configurations

OV contact location Relative heading angle| OV contact point relative tolerance
deg cm
For zero OV or All other speed
MC speed combinations
Front or rear all 5 10
Front corner or rear corner all 3 6
Sige front, side middle, or Side rear 90 5 5
Side front, side middle, or side rear 45, or 135 5 15
4.5.4.3 | Required absolute tolerances
For a given impact condition and for each impact condition variable, the difference between the target condition and
each of tfhe tests in a single or multiple paired comparison, shall be less than,er.equal to the values [specified in
454.1aphd 4.54.2.
4.5.4.4 | Number of tests
For pairgd comparison impact tests, at least one test with the protective device fitted to the MC and at least one
test withgut the protective device fitted to the MC shall be done.

Multiple funs may be performed provided that the same nuniber of multiple runs are performed and doc

both the

4.5.5 Ambient conditions

The air {
Beginnin
areas sh

If the te
additiong

baseline MC and the modified MC.

emperature of the area used for long:term storage of the dummy should be between 13° C
h at least 3 hours before the planned time of impact, the air temperature in each of the dummy
bll be measured and documented while the dummy is in each area.

mperature measured in @ach of the dummy preparation areas is between 13° C and 30°
| temperature soaking(procedures shall be used.

If the te

out of range temperature _exceeds the time given by the equation below, where first area is the soak g
second drea is the ouf'0f range area, then the dummy shall be soaked following the temperature soakin

givenin

t =4 In (=11, - 1p)]

perature in any 6f-the dummy preparation areas is outside this range, and the total exposure

7.

Lmented for

and 30° C.
preparation

C, then no

time to the
rea and the
j procedure

where

t is the total exposure time required to reach the limit of the temperature range, in hours;

T, is the air temperature in the first area, in degrees Celsius;

T, is the air temperature in the second area, in degrees Celsius;

Ty is the critical temperature, in degrees Celsius: 13° C for moving to or from temperatures colder than the
required range; 30° C for moving to or from temperatures warmer than the required range;

ris 2.9, the dummy thorax thermal time constant, in hours.
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Any further

exposure to out of range temperatures shall be treated as described in 5.7.

The wind velocity at the point and time of impact shall be no greater than 4,2 m/s. The test surface shall be
substantially level with a maximum gradient of 2%.

4.6 Additional test and analysis procedures for inflatable/triggered protective device

If an inflatable/triggered protective device (i.e., airbag) is being evaluated, additional test and analysis methods

should be u

4.7 Test

When perfq

primary goal. At no time should safety practices and procedures be compromised in order te: comply|

requiremen
Users of thi

injuries enc
modified as

5 Impaq

5.1 Impd

From the lig
configuratio

5.2 Vehi

5.2.1 Opq

Remove th
guidance s)

allowable tg¢st mass given in 4.1. Add'or remove ballast or components as necessary to attain the allow

mass. Instal

Leave the g
all doors, w|

For the first
a test serie
height by a
compresso

sed that are consistent with those outlined in Annex F.

safety

rming tests using 1ISO 13232 procedures, specifications, and requirements, safety must alwj
s of this Standard.

5 Standard are requested to report to the relevant ISO working group any testpersonnel injurie

puntered during the implementation of ISO 13232 so that the incident may be analysed and 1S
required, in order to prevent future accidents and possible injuries.

ot test methods

ct conditions

n to be tested and specify the impact conditions using the variables described in ISO 13232-2.
Cle set up

osing vehicle

b battery cable and fuel. Weigh-the vehicle. Weigh the brake actuator system and the porti
stem mounted on the OV. Add\this mass to the measured OV mass and compare the total mé

| the brake actuator and guidance systems in the OV.

teering wheel and.steering system free to steer. Put the transmission in neutral gear. Comple
ndows, the bonnety/and the boot lid.

OV in a test’series, measure and adjust the ride height as specified in Table 3. For subsequer
5, measure/and adjust the ride height to be within the tolerances as specified in Table 3. Adjus
Hjusting-any of the tyre pressures to between 138 kPa and 276 kPa, or by adding spring space
S,

ays be a
with the

S or near
0 13232

t of required and other, permissible impact configurations given in 4.3 of ISO 13232-2, select the impact

bn of the
ss to the
able test

ely close

t OV’s in
t the ride
rs and/or
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Table 3 — OV ride heights

-6:2005(E)

OV contact location

OV ride height measurement location Height above

Tolerance compared

ground to first OV in test
cm series
cm

Front and front corner

Measure for first
QV in test series?

Lowest point of bonnet at forward end of

bonnet centreline 1

Side Highest point of front door Measure for first 4
OV in test series? '
Rear Lowest point of boot lid at rearward end of | Measure for first y
boot lid centreline OV in test series?
a To the measured for first OV in a test series, after vehicle’s x and y body axes have been levelled to be-90/ degrees + 5 flegrees from
the gravitgtional vertical axis.

5.2.2 Motorcycle

Remove
wheel to
manufac
manufac
Put the N

For impa
place thg

the fuel. If the MC is equipped with a rear wheel adjuster to accemmodate a chain or belt, adj
the most forward position. Remove the chain or belt, if present. Set the tyre pressures to
urer's recommendations. Set the suspension ride height and damping settings to
urer's recommendations, or to the mid-range point, in theyabsence of a recommendation. We
IC in neutral gear.

ct configurations in which the overall MC length measurement is required (e.g., 143-9,8/0 in IS
dummy on the motorcycle in a riding position. which approximates that to be used in the full-s

tests, with the hands on the hand grips and the feet on the foot rests. Ballast the motorcycle to simula

of any a
approxim
the lader]
contact p

For impa

the
inter

dditional equipment related to the conduct of the test. Place a bump, like the one shown

ately 1,5 m in front of the MC, such thatthe bump is perpendicular to the MC longitudinal cen
MC a total distance of at least 3 m, perpendicularly across the bump. Place a target on the i

oint and document the MC overall length as specified in clause 6. Remove the dummy from the

ct configurations in which the MC is moving, install the MC in the guidance system, such that:

steering system is free 1o steer after release from the guidance system and prior to impact
pction with the dumimy’s hands;

— the front wheel isgointed in the straight ahead direction;

For impg

the front andvrear facing MC upper and lower centre line targets form a vertical line with respect to g

ct-'Cenfigurations where the MC is stationary, construct two wooden support stands with

square ¢

ust the rear
the vehicle
he vehicle
gh the MC.

D 13232-2),

cale impact
e the mass

in Figure 1,
re line. Roll
tended MC
MC.

except for

ravity.

B nominally

[0Ss section: a maximum length and width of 50 mm: and of suitable height to support the MC

in a vertical

position. Use metal shims having a maximum outside diameter of 25 mm and a maximum thickness of 2 mm, on
top of each support stand to level the MC on the stands.

5.3 Dummy set up

5.3.1

Sensor, data acquisition, and post processing systems verification

Mark the dummy head skin with the impactor target point and line-of-motion centre as indicated in Figure 2. Seat
the dummy on a rigid, flat, horizontal surface with the thoracic spine box, upper arms, and lower legs in a vertical
orientation. Adjust the neck adjustment joint so that with the helmet alignment tool (shown in Figure D.1) fitted to
the front of the head, the helmet alignment tool upper edge is horizontal, + 2° with respect to gravity. Pitch the
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dummy torso/head assembly forward about the hip joints by adjusting the lateral separation of the legs, if
necessary, so that the helmet alignment tool upper edge is inclined 45° + 2° from horizontal.

Impact the dummy head by moving the impactor centre line along the line of motion indicated in Figure 2 with a
pendulum impactor as described in Table 4. Record the head and neck load cell responses with the data

acquisition system, as described in 4.5 of ISO 13232-4.

Review the recorded time history data. Before proceeding with the full-scale test, check for proper system
functioning and approximate scaling, by examining the data. Include the time histories in the documentation as

specified in clause 6.

Table 4 — Impactor characteristics for systems verification

Characteristic

Value

Mass of impactor head
Mass of pendulum arm
Impactor surface

Length of pendulum arm

Pendulum drop height

Impactor motion at impact

5,0 kg £ 0,5kg

1,0 kg £ 0,1 kg

Spherical, radius 50 mm + 5'mm
500 mm + 50 mm

500 mm + 50 mm

Horizontal, + 2%with respect to gravity

10
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6.4 Steel rod

37.0 X3.2
Angle Iron

— Weld 25.4

<

Direction of
MC travel

305 X 127 Plate, 6.3 thick

long, 4-plcs

NOTE: All dimensions in mm

Figure 1 — Motorcycle overall length measurement bump

© 1SO 2005 — All rights reserved
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Impactor

Line—of—motion centre

target paint

Impactor [line of motion

{horizonthl + 2 deg

Side Aigw
e
S
NG
\f\‘”f Impactor
target point
72
* B

Dimensions ino mm

Line—of —motion [ centre

Figure 2 — Head impactor target point and line-of-motion centre for sensor, data acquisition, and post

12

processing verification
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5.3.2 Joint tensions

Set the joint tensions before each impact, following the procedures described in Annex A.

5.3.3 Clothing

Clothe the dummy as described in 4.3.5.

5.3.4 Pre-mount preparation

Prepare fhe dummy for mounting on the motorcycle, following the procedure described in Annex B.

5.3.5 Mount on motorcycle

Position the dummy on the motorcycle, following the procedure described in Annex C. Pgsition the hglmet on the
dummy, following the procedure described in Annex D.

Measure| the heights above the ground of the centre of the headlamp lens and-of the taillamp lens| Adjust the
heights by adjusting the tire inflation pressures within the range recommended-by the vehicle manpfacturer or
suspensipn spring settings provided by the manufacturer for the user, if present, such that for [any paired
comparigon, the maximum difference between the two tests is + 1 cm, ,if possible. If not possible, npinimize the
differencg between the two tests, and provide a full explanation~in the test documentation. |nclude the
measurements in the test documentation.

5.3.6 Fjlm analysis targeting
Place targets on the dummy clothing, at the shoulder, hip, knee, and ankle joints, on the side of the dumpmy nearest

to the MC side view high speed camera. Place each target such that it will be centred on the centre df rotation of
the joint @nd as close as possible to parallel to the plane-of the camera lens.

5.4 Stationary MC support

For impgct configurations in which the MC*is stationary, support the MC with two separate support sfands, such
that:

— the gteering system is free to steéer except for interaction with dummy's hands;

— the front wheel is pointediin the straight ahead direction;

— the Tont and reardacing MC upper and lower centre line targets form a vertical line with respect to gravity.

Support the MC vertically with stands, as described in 5.2.2, on both the left and right sides such that they contact
some stryicturalelement of the MC. Use up to five metal shims, as described in 5.2.2, to adjust the vertjcal position
of the M.

An alternative procedure may be used which produces the equivalent result.

5.5 Camera set up

While the vehicles are positioned in the expected first MC/OV contact locations, set up and adjust the required high
speed cameras, the pre-impact dummy position verification imaging systems, and any other cameras, according to
the specifications given in 4.6 and 4.7 of ISO 13232-4. If required, set the triggers for the pre-impact still cameras
or other image reading systems such that the images are recorded before first contact, but not sooner than 0,100 s
before first contact.

Before the impact test, if necessary for lens distortion correction, film a grid pattern with each required camera as
described in 5.1 of ISO 13232-4.
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5.6 Pre-test measurements

Measure the parameters as described in 5.1 of ISO 13232-4.

5.7 Temperature soaking

Place the dummy in an area which has an air temperature in the required range, for a period of time given by the
equation in 4.5.5, where the first area is the out of range area, and the second area is the soak area.

6 Documentationand  reporting

All test corfditions (including ambient, OV, MC, and dummy), recorded verification data, impact-conditions, and
measuremeénts described in this part of ISO 13232 shall be documented in accordance with ISO 13232-8.
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Annex A
(normative)

Procedure to set dummy joint tensions

w component preparation and dummy assembly

-6:2005(E)

For instr
addition,
loosened
througho

A2 Ap
The appa
— over
— weid
— weid

— lowe

A.3 Pr

iction on fitting new components and assembling the dummy use the USA SAE Engingerin
check and, if necessary, lap the hip and ankle ball and socket joints, such that with each sef

and all flange bolts fully tightened, each joint rotates freely under the weight of. the att
ut its full range of motion.
paratus
ratus required for this procedure includes the:
head hoist;
ht hanger, an example of which is shown in Figure A.1;

ht set, shown in Figure A.2;

r arm clamping fixture, an example of which is shown in Figure A.3.

bcedure

A.3.1 Whole dummy preparation

Remove
the dumri

the chest skin componentstand using a harness placed under the clavicles near the spine bq
ny in a straight standing.position with the hands and arms at the dummy sides.

A.3.2 Arm joint initial adjustments

Adjust th

b left and right\arm joints in the sequence and following the procedures given in Table A.1.

j aid 23. In
screw fully
ached limb,

X, suspend

© 1SO 2005 — All rights reserved

15


https://standardsiso.com/api/?name=5942ed33ccbdc06a32d98b546a951431

ISO 13232-6:2005(E)

A0 BUCN CIES
6-G—%  ®ibd czo—ocl o hig
1O ; ‘o T By - :
SUOISIASY A 0500 + P4 &L 5 SSODN ¢
— W Ul sueisuspulp |1y |
1S910N
0G| 0cl

pod 5¢

\

1"

1/

G2

Figure A.1 — Typical weight hanger
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r
—1.0cm
\| |
!
—1
!
I
|
|
s
Material Steel
Mass Quantity r t Dimensions and shape may be ad
facilitate fabrication and to comply with
cm cm
tolerance.
6 Kg + 300g 1 11,8 1,8
4 Kg £ 200g 1 11,8 1,2
2 Kg + 100g 1 9,2 1,0
1 Kg + 509 2 92 05
0,2 Kg = 10g 1 4,2 0,5
0,1 Kg + 5g 2 3,0 0,5

© 1SO 2005 — All rights reserved

Figure A.2 — Weight set

justed to
the mass

17


https://standardsiso.com/api/?name=5942ed33ccbdc06a32d98b546a951431

ISO 13232-6:2005(E)

AL ThE 9| 00G
Co—/l—F (] - AVEaIN -oh bug
SLUCISIAZY 0l00 + P OLLO 5 580N °¢
- Wi Ul sucisusuip 1y L
SRI0N
I J X Ole
& &
)
. '
98 gg 9
E ] -
f I — Y (o N
Nt
O

i

¥

56

Figure A.3 — Typical lower arm clamping fixture
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Table A.1 — Arm joint initial adjustments

Sequence Procedure
1 Rotate the shoulder joint so the shoulder pivot axis is
vertical (side elevation), arm is forward.
2 Tighten the shoulder rotation bolt.
3 Pivot the upper arm to a horizontal position, laterally
outward from the torso.
4 Tighten the shoulder yoke clevis bolt (1/4)2.
5 Rotate the elbow until the elbow pivot axis is vertical.
6 Tighten the elbow rotation bolt (3/16).
7 Pivot the lower arm until it is perpendicular to,the
upper arm (lower arm points forward).
8 Tighten the elbow pivot bolt (1/4).
9 Rotate the wrist until the wrist pivot axis'is horizontal
(palm down).
10 Tighten the wrist rotation bolt (3/16).
11 Pivot the hand until the back of the hand is horizontal
(palm down).
12 Straighten the fingers.
13 Tighten the wrist pivot bolt (3/8).
@ Fractions in parentheses tefer to the size, in inches, of the hexagonal key tool
needed to adjust the referenced Hybrid Il dummy bolt.

A.3.3 Arm joint tension adjustments

— Adjusst the left and right armijoint tensions in the sequence and following the procedures given in T4

© 1SO 2005 — All rights reserved
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Table A.2 — Arm joint tension adjustments

Sequence Procedure

1 Place the weight hanger plus 4,0 kg such that the pointer contacts the head of the screw in the
back of the hand.

2 Adjust the wrist pivot bolt (3/8)2 such that the wrist will pivot due to the load of the weight hanger
plus 4,0 kg but will not pivot with the weight hanger plus the 4,0 kg removed

3 Attach the lower arm clamping fixture to the wrist pivot bolt with the off-centre hole oriented away
fIUIII ti 1< Ululllllly Ul Itlc“l 1T,

4 Place the weight hanger plus 1,2 kg in the off-centre hole of the clamping fixture.

5 Adjust the wrist rotation bolt (3/16) such that the wrist will rotate under the Idad- of the| weight
hanger plus the 1,2 kg, but will not rotate with the 1,2 kg removed from the weight hanger

6 Place the empty weight hanger in the centre hole of the lower arm clamping ‘fixture.

7 Adjust the elbow rotation bolt (3/16) such that the lower arm will rotate under the load of the
empty weight hanger but will not rotate with the weight hanger removed.

8 Remove the lower arm clamping fixture.

9 Rotate the elbow such that the elbow pivot bolt is horizontal(forearm is pointing down).

10 Loosen the elbow pivot bolt (1/4) and pivot the elbow until the axis of the wrist rotatior] bolt is
vertical.

11 Place the pointer of the empty weight hanger.in the head of the wrist rotation bolt and add #,0 kg.

12 Adjust the elbow pivot bolt (1/4) such that the elbow will pivot under the load of the weight|hanger

plus the 4,0 kg, but will not pivot with, thie weight hanger plus 2,2 kg (instead of 4,0 kg).

13 Reposition the arm such that the(upper arm, lower arm, and hand are aligned in a straight line;
the axis of the shoulder pivot(bolt is horizontal; the arm is horizontal, laterally outward fiom the
torso; and the head of the elbow rotation bolt is facing upward.

14 Place the pointer of the empty weight hanger in the head of the elbow rotation bolt and adq 6 kg.

15 Adjust the shoulderpivot bolt (1/4)2 such that the shoulder will pivot under the load of the weight hanger plus
the 6 kg, but will het)pivot with the weight hanger plus the 6 kg removed.

16 Pivot the shoulder to the vertical position (arm down).

17 Rotate the shoulder to the horizontal position (hand forward).

18 Ratate the elbow such that the axis of the elbow pivot bolt is vertical.

19 Rotate the wrist such that the wrist pivot bolt is vertical, with the bolt head facing upward.

20 Place the pointer of the empty weight hanger in the head of the wrist pivot bolt and add 1,1 kg.

21 Adjust the shoulder rotation hex head bolt such that the shoulder will rotate under the load of the

weight hanger plus the 1,1 kg, but will not rotate with the weight hanger plus the 1,1 kg removed.

22 Replace the chest skin.

@  Fractions in parentheses refer to the size, in inches, of the hexagonal key tool needed to adjust the referenced Hybrid 11l dummy bolt.
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A.3.4 Leg joint initial adjustments

Before adjusting the leg joint tension for each leg, adjust the leg, such that:

— the knee is fully extended;

— the axis of the knee rotation is parallel to the ground;

— the foot is perpendicular to the lower leg;

— the ypp

nherleais-horizantal:
—8g1soHLoRE

— the 2

Tighten f{
position.

A35 L

Adjust th

axis of the leg is pointing forward.

he femur ball set screw (3/8), knee adjustment bolt (9/16), and ankle ball set screw (5/32)
Use hexagonal key tools of the sizes indicated in parentheses.

pg joint tension adjustments

b |eft and right leg joint tensions in the sequence and following the procedures given in Table AL3.

Table A.3 — Leg joint tension adjustments

Sequence

Procedure

1

Attach the empty weight hanger plus 2;2 kg to the ankle such that the pointer pf
the weight hanger rests in the notchi.between the top of the foot and the low
leg skin.

D
=

Adjust the knee adjustment bolt (3/16)2 " such that the knee will pivot under tH
load of the weight hanger-plus the 2,2 kg, but will not pivot with the weigh
hanger plus the 2,2 kg removed.

—~ @

Straighten the leg,\so that the lower leg is aligned with the upper leg and th
upper leg is herizontal and pointing forward, parallel with the dummy torso
axis. Attach~the empty weight hanger plus 14,4 kg such that the pointer
recessed in the head of the socket head screw on the front side of the leg ju
above the knee.

n X O

UJ
—

Adjust‘the femur ball set screw (3/8) such that the hip will rotate under the logd
of\the weight hanger plus the 14,4 kg, but will not rotate with the weight hang
plus the 14,4 kg removed (with the lower leg aligned with the upper leg).

%
=

Adjust the leg to a vertical position with the upper and lower leg aligned and the
foot perpendicular to the lower leg.

Place the empty weight hanger on the foot such that the pointer contacts the fopt

dl d POINU 140 MIT TTOMT ItS TOrward extrelTiity, along tne axis ol the T00L.

Adjust the ankle ball set screw (5/32) such that the ankle will rotate under the
load of the empty weight hanger but will not rotate with the weight hanger
removed.

@  Fractions in parentheses refer to the size, in inches, of the hexagonal key tool needed to adjust the referenced
Hybrid Il dummy bolt.

© 1SO 2005 — All rights reserved
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Annex B
(normative)

Procedure for dummy pre-mount preparation

Suspend the dummy using a harness placed under the clavicles. Adjust the left and right limbs in the sequence and
to the positions given in Table B.1.

Table B.1 — Dummy limb pre-mount positions

Bequence Joint Limb Position
1 Shoulder rotation Upper arm | Horizontal
2 Shoulder pivot Upper arm | Approximately 15° abducted’ from straight
ahead
3 Elbow rotation Lower arm | Inside of the elbow joint facing toward the

dummy centre line

4 Elbow pivot Lower arm | Pivoted 109 with respect to the upper arm,
by aligning*the scribe mark on the upper
arm elbow lug with the scribe mark on the
Delrin bushing, Hybrid 1l part number
78051-1992 (shown in Figure A.12 of

ISO 13232-3)

5 Wrist rotation Hand Wrist pivot bolt horizontal, the bolt head
toward the dummy centre line

6 Wrist pivot Kand Palm facing downward

7 Fingers Fingers Straight

8 Femur Upper leg Approximately 20° below horizontal;
approximately 30° abducted from straight
ahead

9 Knee Lower leg Perpendicular to the upper leg

10 Ankle ball Foot Perpendicular to the lower leg

g 49 GFR Part 572, subpart E.
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Annex C
(normative)

Procedure for positioning the dummy on the motorcycle

C.1 Preparation

-6:2005(E)

Adjust the MC handlebars to a baseline, initial position. Mark the MC longitudinal centre line along the

top surface

of the MC. Verify that the handlebars are adjusted to the same position for all tests within a paired ’conpparison, by

measurir|lg the height above the ground of the centres of the outboard ends of the hand grips.([@ocumen

as speci

C.2 Po

NOTE

paired comparison. This is considered to be part of the effect of the protective device(

C.2.1 Whole body

Lower th
dummy K

C22F

C.2.21

Place thq
the soles
of the bo
lower leg

C.2.2.2

Place thq
soles of t
the forwg
such tha

position ¢f the left and right boots.

ed in C.3.

sitioning

The following procedures may result in different dummy positions on the baseline MC versus the mod

e dummy pelvis onto the motorcycle seat so that the pelvis centre line lies on the seat centre |
[ indices lie near the known or expected motorcycle K.points (see C.2.4.1 and C.2.4.2).

pot adjustments

Motorcycles with peg foot rests

heels and soles of the boots in contact with the upper surface of the foot rests so that the inn
of the boots are even with the inner edges of the foot rests at the heel, and the forward edges
pts are in contact with the trailing edges of the foot rests. Adjust the feet so they are perpend
S.

Motorcycles with attached platform foot rests

heels and soles of the boots in contact with the top surface of the platforms so that the outer ¢
he boots are‘even with the outer edges of the platforms, and the forward edges of the boots a
rd edges-ofithe platforms. If any part of the boot lies below a brake or gear shift pedal, posit
the forward edge of the boot is even with the rearward edge of the pedal. Measure and dg

t the results

ified MC in a

ne, and the

er edges of
of the heels
cular to the

dges of the
e even with
on the boot
cument the

Cc.2.23

—Motorcycleswithrintegrat platformfoot rests

Place the heels and soles of the boots in contact with the top surface of the platforms such that the outer edges of
the soles of the boots are even with the outer edges of the platforms, and the forward edges of the boots are even
with the most forward parts of the platforms which are substantially horizontal. If any part of the boot lies below a
brake or gear shift pedal, position the boot such that the forward edge of the boot is even with the rearward edge of
the pedal. Measure and document the position of the left and right boots.

© 1SO 2005 — All rights reserved
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C.2.3 Knee adjustments

Press the knees toward each other until the legs are in contact with some surface of the motorcycle, or until the
knee centre line indices are 30 cm + 1 cm apart, whichever results in a greater distance between the knee centre

line indices.

Measure and document the distance between the knee centre line indices.

C.2.4 Pelvis and torso

Place the hands on the hand grips with:

the firs

the thu
the pal
the bag
the low

To accomp

pivot th

pivot th

C.241 |If

Position th

respectively.

C.24.2 If
While main
upper torsg
inclinomete

cut in the 4

£ : 4 + e Ll . ! £l 1 ! .
Hnyger mreuritaut withr uic mirer cuyc ur uic tiarta yrip,

all fingérs wrapped over and in contact with the hand grip;

Imb wrapped under and in contact with the hand grip;
m in contact with the hand grip;
k of the hand parallel to the surface connecting the hand grip and hand-lever;

er arm pivoted 10° with respect to the upper arm, as described in Annex B.

rotate the shoulder;

e shoulder;

rotate the wrist;

e wrist;

adjust the handlebar.

MC K and S points are known

b pelvis and torso sq that the dummy K and S indices are aligned with the MC K and

MC K and S points are not known

aining the hand, wrist, arm, shoulder and foot positions move the pelvis forward or rearward, s
reference line is 10° forward of vertical. Measure and document the upper torso angle usin
r like.the one shown in Figure C.1. Insert the four dowels of the inclinometer into the holes p

ish this, minimal adjustments to the following may be made,_in‘thee following order of preference:

S points,

b that the
g a torso
reviously

ack of the dummy chest skin such that the dowels contact the dummy upper and lower rib

posterior

attachment bolts. The torso angle may also be measured by partially unzipping the rear of the chest skin and
placing an inclinometer directly on the rib attachment plane.

Exceptions

to the upper torso angle requirement are:

if the pelvis cannot be moved sufficiently rearward due to the presence of an operator seat back or passenger

seat cushion, position the pelvis such that the pelvis contacts the operator seat back or passenger seat
cushion;

if the pelvis cannot be moved sufficiently forward due to the presence of a pelvis, knee, or leg obstruction such

as a seat lip, fuel tank, or mechanical or structural device, position the pelvis forward until the pelvis, knee, or
leg obstruction is reached.

24
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In case of either of the above exceptions, measure the actual upper torso inclination angle forward of vertical.

Measure and document the resulting K and S points relative to the point which is vertically below the rear axle, at
ground level, along the MC longitudinal centre line.

C.2.4.3 Motorcycle roll balance

Mount an inclinometer to the front disc brake rotor or any suitable surface, such that it measures the MC roll angle
with respect to vertical, at the front wheel when the wheel is in the straight ahead position. Stand astride of the front
wheel, facing the dummy. Support the MC and dummy by holding the handlebars. Adjust the steering head to a
Straight ghead pasition hy viqnally aligning the front and rear wheels with the aid of a Qfmight pdgp Eind the angle
at which the MC is balanced. Maintain this roll angle for the remainder of the pre-test setup and while,the MC and
dummy gdre accelerated up to speed during moving motorcycle tests. Measure and document the pre:test roll angle
and the heights above the ground of the centres of the outboard ends of the hand grips.

C.3 Dgcumentation

Document all measurements made in Annex C in accordance with ISO 13232-8.

© 1SO 2005 — Al rights reserved 25


https://standardsiso.com/api/?name=5942ed33ccbdc06a32d98b546a951431

ISO 13232-6:2005(E)

AL 7l EIPRIS _
{0—F0-%6  =1PQ cZp—ool——ay hug @D
9|BUD | CIDILIN|Y PN 82—v0—-66 L
SUCISIASY
palou asimiaylo ssalln
W F sicisusiip iy ~.2
W ur sdeisuswip Iy L
'SA10N ol
szbpa| ssayy yum ysny
Jgpswioulabl unouws aanuns
a40g 03Ul 1) ssaud k
squLiq jup ¢e _
5¢
|
] % 1
Y
I D e A >
A
COFvy &Y Q01
I — + &
5
o i - -
ERVES A
B 0L1 -

Figure C.1 — An example torso inclinometer
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Annex D
(normative)

Procedure to install the helmet on the dummy and position the dummy head

D.1 Remove the head hook from the dummy head

D.2 Helmet fitment

Mark thel helmet centre line above and below the visor. Place the helmet on the dummy head. Push
down on|the dummy head until the helmet is fully seated. Open the helmet visor. Rotate-the helmet g

and z;; akes until the helmet centre line marks above and below the visor align with\the centre line of

face. Plage the helmet alignment tool, as shown in Figure D.13), on the centre Jingof the dummy face
helmet apout the y,; axis until the top of the alignment tool contacts the helmet.

the helmet
bout the x

the dummy
Rotate the

If helmetp other than the specified Bieffe are used, the alignment tool may require modification. The modified tool

shall mdtch the Hybrid Ill nose profile and provide a measure of. the angle between the HyH
instrumenptation plane and horizontal. If the tool is modified, dimension A in Figure D.1 should remain
possible.|If not possible, the new dimension shall be noted in theitest documentation.

rid Il head
69,1 mm, if

Tighten the helmet retention strap, so that a weight of 4 kgyxhung from the strap centre line, will displage the strap

vertically|lby 10 mm + 5 mm, relative to the lower edge of the helmet alignment tool.

D.3 Pgsition dummy head

With the|dummy torso angle positioned according to C.2.4, set the lower neck angle adjustment j
degrees.|Select the pair of nodding bloceks (See 4.3.4 of ISO 13232-3) that position the top of the helm
tool as rjear to horizontal as possiblexRe-adjust the lower neck angle adjustment joint such that th
helmet alignment tool is horizontal; or'as near to horizontal as possible. Measure the deviation from |
the helmet alignment tool upper-edge. Document the angle and nodding blocks selected, as specified in

bint to zero
t alignment
top of the
orizontal of
clause 6.

3) Alist describing one or more example products which meet these requirements is maintained by the ISO Centra

| Secretariat

and the Secretariat of ISO/TC 22/SC 22. The list is maintained for the convenience of users of ISO 13232 and does not
constitute an endorsement by ISO of the products listed. Alternative products may be used if they can be shown to lead to the

same results.
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Figure D.1 — Template of the helmet alignment tool
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Annex E
(informative)

Outline of additional general test and analysis procedures for
inflatable/triggered protective devices

In addition to the impact configurations for full-scale test and for computer simulations of crash tests, defined in
ISO 13232-2, evaluate the following additional conditions, based on tests or computer simulations, as |indicated in
the following.

NOTE 1 The following list is provided as a general outline only, and does not describe specific details”of tes{ procedures.
They are provided with some level of detail because: less detail would be excessively vague, and weuld ignore fagtors that are
understood to be important, based on past experience with car airbags and prototype motorcycle aifbags; and morg detail would
be premafure at the current stage of research. It is intended that in future revisions of ISO 13232 imore specific pfocedures, or
other prodedures, would be added to those listed in this annex, based on on-going research.

NOTE 2 | The following procedures are based on existing technology, for example, as.adapted from the car airbag testing field,
where thdy have been found to be necessary to verify basic safe operation of car @irbags. They may not be syitable for all
motorcycle types.

E.1 Impacts to OV’s and OO’s according to the impact configurations of ISO 13232-2,
with other dummy sizes

— do by means of computer simulation.

— use Hybrid Il dummy models with:
— [characteristics modified to reflect the 28'motorcyclist dummy modifications defined in ISO 13232-3,
— with injury criteria scaled by dummy weight,
— ffor:

L 5" percentile adult female, if both feet are able to rest flat on the ground when dummy is seated,

95" percentile-adult male, if dummy is able to sit on motorcycle, with pelvis not over-handing the rear
of the seat;-with the knees not contacting the fairing and in within gross vehicle weight rating.

— simylate impacts with all OV types and all OO types defined in ISO 13232-2.

— whep doing injury risk/benefit analysis, weight the injury index results by the frequency of occurrenpce of each
impa ' o, i ; ’

NOTE The following types of procedures are intended to be analogous to procedures for car airbags as indicated in
US/FMVSS 208, May 2000, and in various ISO car airbag test standards.

E.2 Out-of-position tests

E.2.1 Deployments of protective device if rider position sensing suppression system (RPSSS) is
not present

— do with stationary deployment test.
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— with maximum upper body forward lean, and:

— with two other, equally spaced positions between “maximum upper body forward lean” and the normal
seating position defined in ISO 13232-6.

E.2.1.1 With 50" percentile adult male MATD

— measure and analyze dummy injuries according to 1ISO 13232-4 and 1ISO 13232-5.

E.2.1.2 With 5" percentile adult female MATD

— do with computer simulation and evaluate injuries, as in F.1.
— first calibrate computer simulation for 50" percentile adult male MATD, according to ISO 13232-7.

— evaluale results with 5" percentile adult female dummy only if both feet of the 5 percentile adylt female
dummy are able to rest flat on the ground when dummy is seated.

E.2.2 Outrof-position sensing with RPSSS present
— use human volunteers.
— use sehsor and suppression system only, with no ignitor, inflator or<airbag.

— measufe whether suppression signal occurs whenever rider_leans into any portion of the “maximum airbag
volumg,” as measured in the ISO 13232-2 full scale impact.tests with normal dummy seating position.

E.2.2.1 With 50" percentile adult male volunteer

E.2.2.2 With 5" percentile adult female volunteer

— do only if both feet of volunteer are able t0 rest flat on the ground when volunteer is seated.

E.3 Low|speed non-crash and-crash deployments
— do wit 50" percentile adultmale MATD.

— full-scqle moving motorcycle/stationary obstacle tests.
E.3.1 Barrier impacts, speed sweep

— rigid bgrrier:

— baseline motorcycle and motorcycle with protective device.

— series of impact tests at increasing speeds to evaluate non-deployment and deployment effects.

E.3.2 Ground impacts
50" percentile adult male MATD.

— normal seating position of ISO 13232-6.
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E.3.2.1

ISO 13232

Kerb impacts

— baseline motorcycle and motorcycle with protective device.

-6:2005(E)

— series of 90 degree kerb or step encounters at increasing speeds and obstacle heights, until dummy hands
separate from handlebars, or until 30 mi/h, whichever is lower.

— determine:

hand separation speed for baseline motorcycle.

E.3.2.2

—  Motg

—  With

—  Veril

speed for protective device deployment for motorcycle with protective device.

Dropped wheelie impact
rcycle with protective device only.
motorcycle initially at 45 degrees nose-up pitch angle.

y non-deployment of protective device.

E.4 Effect of pillion passenger

— Byc
. 50th

. 50th
mot(

— g%
gros

pmputer simulation only
percentile adult male MATD rider.

percentile adult male MATD passenger, if rear of pelvis does not over-hang rear of seat g
rcycle’s gross vehicle weight rating, or else

ercentile adult female MATD, if rear:of pelvis does not over-hang rear of seat and if within n
5 vehicle weight rating.

— Simdlate all ISO 13232-2 impacts\with OV’s and OO’s.

— Eval

uate injuries of both rider and passenger.

E.5 Effect of helmet'type

— full-§

. 50th

cale stationary deployment test.

percentile adult male MATD, maximum forward lean position as in F.2.

nd if within

notorcycle’s

— five helmets with range of shapes and masses, and including open face and closed face.

— evaluate dummy injuries according to 1ISO 13232-5.

E.6 Extended risk/benefit analysis for inflatable/triggered protective devices

Extend and apply the injury risk/benefit methods of ISO 13232-5 to include intended use and foreseeable misuse of
the motorcycle with and without protective device, as follows.

Consider the frequency of occurrence (FO) of each crash or non-crash event in the risk/benefit equations of
ISO 13232-5 to be equal to n times the estimate of the probability of each event occurring during the usable life of
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the motorcycle (where n equals the total number of crash and non-crash events expected to occur during the
usable life of all motorcycles of the same design), based on accident data of the frequency occurrence data in
ISO 13232-2 and elsewhere, and other usage data (e.g., rider size and position, and over-the-road non-crash
acceleration measurements), and including the probability of each of the various OV and OO impact configurations
(e.g., from the frequency occurrence data in ISO 13232-2, Annex B) and non-crash events (p;); the probability that
the device is deployed in such an event (pj); the probability of a given rider position (p,); the probability of a given

rider size (p;); and the probability of a pillion passenger of a given size (p,,). In other words, set:

FOyyy = nX(pz-)X(pj)X(pk)X(pz)X(pm)

E.7 Future extensions to ISO 13232-4 measurement methods and ISO 13232-5-injury
criteria for inflatable/triggered protective devices

Based on |suitable physiological and biomechanical information and measurement techrology, extend the
ISO 13232-4 measurement methods and ISO 13232-5 injury criteria to monitor for the following types of injuries,
and use su¢h methods in the evaluation of the given protective device in the test and computer simulationfs defined
in ISO 13232-2 and in F.1 to F.6 in this part of ISO 13232:
— arm/hand force or acceleration injuries,

— facial gbrasions,

— chest gnd facial burns.
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Annex F
(informative)

Rationale for ISO 13232-6

All references cited in Annex E are listed in Annex B of ISO 13232-1.

F.1 S;Jecific portion of the Scope

"Paired qgomparison" testing is a widely used design for experiments, in which all variables arejheld constant except
the variable of interest (in this case, the presence of a proposed protective device).

"Repeatgbility" and "reproducibility" refer to the procedures used in preparing and conducting an impdct test, and
not necegsarily to the results, which are subject to experimental variability.

"Realisti¢" and "representative" refer to many of the detailed provisions in IS©13232-6, for example| the use of
impact gonfigurations which represent frequent injuries or occurrence in“yeal accident data, as described in
ISO 13232-2; or, for example, to the means provided for positioning the dummy on the motorcycle (fingers around
handgripp, seating posture, etc.).

Verificatipn of "analytical evaluations" refers to the required use of full-scale impact data to validate the risk/benefit
or failurelmode and effects analyses described in ISO 13232-5and ISO 13232-7, respectively.

F.2 Requirements (see 4)

F.2.1 Opposing vehicle (see 4.1)

This reqliirement provides two alternative ‘epposing vehicle (OV) types, either of which is intended fo represent
"averagel' mass and height characteristics of 1998 to 2000 passenger cars in three market regions (EC,|Japan, US).

One OV|type, to be used in all tests intended for "international comparison", is a 4 door saloon model to be
selected oy the research organizations involved in the international comparison programme. A 4 door saloon model
was spegified because 4 door-saloons were identified as the most frequent opposing vehicle in previoug motorcycle
accident|research (Hurt, 4981). A single model of a 4 door saloon is necessary for "international gomparison"
purposeq in order to eliminate many extraneous, secondary variables which may influence the results of tests done
on the same motorcyclist protective device at different test facilities in different regions. This is a diffjcult goal to
meet singe, at the current time, there is no single passenger car that is structurally identical in all reglons, due to
differing frashwerthiness regulations among the regions. As a consequence, a single model from one|region is to
be selecjed by¢the involved research organizations at the time of the international comparative resegrch. Ideally
this modglCwould be one for wh|ch there were similar models in the other reglons Then, the involveéd research
organizatio i etocatty available model
to make it “structurally equivalent” to the selected model (e.g., by retroflttmg doors and/or bumpers).

The other OV type, for any other research purpose, is any saloon model that has a kerb mass and an overall height
lying within specified limits, which represent a range of vehicles about the sales-weighted average kerb mass and
overall height of the 1998 to 2000 model year vehicles in the three regions.

In order to provide some level of comparability, the first OV type lies within the specified limits for the second OV
type.

Data for approximately 350 saloon and other light passenger vehicle types from the EC, Japan and US markets, for
the 1998 model year, were analyzed in order to identify the average, median and standard deviation of kerb mass
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and overall height in the three regions. The data (see Table F.1) indicate the following averages, standard
deviations and medians of kerb masses and overall heights for the 350 vehicles:
Table F.1 — EC, Japan and US vehicle data
Region By model By sales
Average Std. dev Median Average Std. dev Median
Height (cm)

us 140 8 141 141 6 145

Japan 141 4 141 141 3 144

EC 143 3 143 143 3 146

Combined 141 7 141 142 5 145

Kerb mass (kg)

UsS 1443 232 1439 1414 207 1674

Japan 1335 238 1300 1284 202 1460

EC 1285 213 1265 1211 148 1111

Cofmbined 1385 238 1394 1344 212 1312
Note that median values may be of some interest in identifying height or mass of actual vehicles. Howevef, median
values are pot so useful when considering the distribution of two’independent variables (i.e., height and weight),
and for this|purpose, the average values are more useful, as they indicate the statistical centroid of the dis{ribution.
F.21.1 nge selection criteria
In general, the standard deviation, or first statisticallmoment, can be a useful descriptor of the typical varigbility of a

distribution| For a normal distribution, approximately two-thirds of the sample lies within = 1 standard de
the averagg value.

For the OV |height distribution in the three regions, the combined standard deviation of 5 cm is representat
variability of this parameter within and among the regions, and indicates that there is a relatively tight
overall heights about the average'height?). A range of £ 5 cm seems reasonable from an inter-vehicle com
viewpoint.

For kerb mpss, the standard deviation is observed to be large (i.e., generally more than 200 kg). This
large diverdity in vehicle’functions, load capacities and market segments. For test purposes, one would e

viation of

ve of the
range of
parability

reflects a
pect test

results to vary considerably for a + 200 kg or more variation in kerb mass. For this reason, it is suggested that a

smaller range besused. A range of half the combined standard deviation of 212 kg (i.e., + 106 kg, or
considered [to-be ‘a practical range, which provides a sufficient variety of candidate vehicles in the regi

+ 7%) is
ons, with

hopefully net excessive effects on the test results

Therefore, the ranges of height and kerb mass are:
1238 kg to 1450 kg (i.e., 1 344 kg = 106 kg)

137 cm to 147 cm (i.e., 142 cm + 5 cm)

4) Note that it has been predicted by vehicle designers that the average overall height of light passenger vehicles wi

Il increase

by about 5 cm in the next five years, due to worldwide changes in styling preferences. This will probably shift the average value

and also increase the standard deviation of the overall height, worldwide, over the next decade.

34 © ISO 2005 — Al rights reserved


https://standardsiso.com/api/?name=5942ed33ccbdc06a32d98b546a951431

ISO 13232-6:2005(E)

If the foregoing ranges are used, then examination of the data for the 350 vehicles in the combined spreadsheet for
the three regions indicates a substantial number (i.e., a total of about 100 models) of vehicles are available in the
three regions.

In addition, each model year after 2000 should add additional models in each of the three regions that lie within this
range.

The test mass for each selected OV is taken to be 80 kg greater than its kerb mass, in order to allow for added test
equipment, as was specified in the 1996 version of the Standard.

The test heights are set at the reference point heights for the first OV in a given series of tests, after the vehicle has
been levelled.

A four-dgor saloon model is specified, as these have B post structures, which a substantial fraction| of the real
vehicle pppulation has, and which needs to be taken into account in MC rider protective devicé-research. If coupes,
convertifles and other vehicles without B pillars were used as a standard for research, it would tend to lead to
misleading results, based on past test and accident investigation experience, which indicates that B pillar contact is
important in MC accidents.

F.2.1.2 | Attempt to select a single international comparison vehicle

An attempt was made to select a single make and model of vehicle from. among the 350 candidate OVY'’s from the
1998 to 2000 model years, for purposes of international comparison testitig. This attempt, which was unsuccessful,
and the felated selection criteria are described herein in order to illustrate the difficulties of such selegtion, for the
informatipn of future users of this Standard.

With reggrd to the 350 candidate OV models, the following cfiteria for selection of one “international comparison
vehicle” yvere defined:

1) JA model that is close to the sales averaged\values for kerb mass and overall height, identified in the
foregoing table;

2) |A model that is sold under the same make and model name in all three regions;5)
3) A model for which the kerb mass and overall height in all three regions is as uniform as possible;®)

4) A model which has relatively)high sales (e.g., more than 200 000 vehicles per year) in each pf the three
regions, in order to provide/sufficient availability in future years.

Applicatipn of only Criterion'210 the 350 vehicles resulted in the following five models that are sold undgr the same
name in the three regions:

— Toygta Corolla

— Toygta Camry

— Sub.f|aru Impreza

— Subaru Legacy

— Honda Accord

5) Otherwise, it would be very difficult and complex to identify vehicles that have “similar designs” in all three regions, except
by detailed interviews of knowledgeable persons among each car manufacturer’s staff.

6) Some vehicles that are sold under the same model name in all three regions have very different kerb mass and height in the
three regions (e.g., Honda Accord), or completely different body style (e.g., the 1998 Toyota Corolla is a “hatchback” or three
door vehicle in Europe and a saloon in the US and Japan).
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Application of Criterion 3 eliminated the Subaru Legacy and the Honda Accord, as the US models have much
greater kerb mass than the Japan and EC models.

Application of Criterion 1 eliminated the Toyota Corolla, as it has much smaller kerb mass than the average value
indicated above.

Application of Criterion 4 eliminated the remaining vehicles, the Toyota Camry and Subaru Impreza, which had
sales of less than 25 000 vehicles per year in the Japan and EC markets.

However, for a given international comparison programme and a given time period, it may be possible in the future
for the involved research organizations to select one make, model and version of OV, by relaxing one or more of
these criterfa.

F.2.2 Dummy and instrumentation (see 4.3)

F.2.21 otorcyclist anthropometric impact dummy (see 4.3.1)

Callibration [tests of the type applicable to the Hybrid 1l dummy are needed in order to‘verify that the he
thorax, and knee components have not been mechanically degraded due to tesf usage, in order to
repeatability, reproducibility, and biofidelic response between tests and test faciliti€s. The head, neck, th
knee impact calibration tests are the applicable ones.

ad, neck,
Maximize
brax, and

between
ts during
e and in
nds to be
ng of the

The number of full-scale tests between calibrations has been selected ta be ten, which is a compromise
test quality pontrol and test efficiency and cost. In particular, it is desirable to perform several full-scale tes
one test dgy, and this tends to preclude calibration tests with thessame dummy. Based on experiend
general, thg amount of physical degradation to the helmeted head, neck, mid-sternum region, and knee te
limited, ovef a series of ten or so tests (although damage to other‘dummy regions may be severe). Report
calibration ipformation is considered to be desirable from a quality control standpoint.

F.2.2.2 Sgnsor, data acquisition, and post processing systems verification (see 4.3.3)

Some mea
system, pri
apparently:
signals has
published d

F.223 J

Dummy join
the dummy

ns for verifying the proper functioning and scaling of the required dummy sensors and data a
pr to each test, is highly desiraple.~Past motorcycle impact tests have involved situation
sensors have been noisy or broken; improper filtering has occurred; and improper scaling
occurred, in some cases, by an order of magnitude. These errors, in some cases, have aff
ata and conclusions which are*based upon those data.

bint tensions (see 4.3.4)

t tensions, if not-set to be within certain bounds, can tend to have an adverse effect on: the s
on the free rolling motorcycle (MC) as it is subjected to shocks from the roadway and trolle

Cquisition
s where,
bf sensor
bcted the

tability of
y release

systems; anpd motions.of the dummy limbs and body regions after impact.

F.2.24 Clothing(see 4.3.5)

lata nravida clathina which nronidac cama daaran of neatantinn tna tha Avitariar Aoy, oriefan
g WwrherpPro T <

It is desirable-to-previde—sle vides-seme-degree-of-protection-to-the-exterior-dummy surfaees, which

can enhance the visibility of the dummy body regions, and which is sufficiently form fitting to enable mounting of
adhesive photographic targets. Long sleeved, close fitting thermal knit underwear provides these functions. Some
holes need to be cut in the clothing to allow access to dummy joint adjustments and position measurements.

It is desirable to fit the dummy with boots which provide: some protection of the dummy outer surfaces in order to
enhance dummy durability; realistic motorcycle foot apparel; foot apparel which will tend to stay on the dummy
during violent impact motions; a boot heel which will tend to stabilize the foot and lower leg on the motorcycle foot
peg; and a standardized, relatively light weight (racing type) mass insofar that this may affect lower leg motions and
forces. The specification of a relatively light weight also tends to preclude use of boots which may mechanically
reinforce the lower leg region, thereby distorting leg injury assessment. Within a paired comparison the same make,
model, and size boot is required so as to eliminate differences which may result from boot geometry, stiffness,
strength, or fit.
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F.2.2.5 Position on motorcycle (see 4.3.6)

A standardized dummy position is necessary as this may greatly affect the dummy motion and injuries after impact.

F.2.2.6 Helmet (see 4.3.7)

The Bieffe B12R helmet is a widely available full face motorcycle helmet. It is manufactured to very narrow
performance specifications. When it is impacted at ambient conditions according to the procedures described in
ECE Regulation 22-03, at a position 275 mm + 50 mm above the brow, centred on the mid-sagittal plane, upon a
flat steel surface, the test head form maximum resultant acceleration falls between 170 g and 190 g. It is injection

moulded ~with pnlyr\arhnnafp The liner is Ir_\rhr'hlr‘nri from nypnndnd pnlycfyrnnn bead foam with density of
53 g/dmJto 57 g/dm?>.

A full face motorcycle helmet is used for two reasons. Firstly, this style of helmet represents approximgtely 85% of
those mgnufactured worldwide. Secondly, the provision of protective coverage to the mouth and chin rggion of the
Hybrid 11} head form eliminates concern that this part of the head form is not particularly biofidelic. The distributed
loading tp the dummy face that is induced by the helmet minimizes inappropriate contact phenomena.

The stipylation of the helmet according to ECE Regulation 22-03 insures that it(will be generally avallable in the
future. At the time of the drafting of this standard, ECE Regulation 22-03~was the most widely accepted
internatignal regulation for motorcycle helmets.

Both upger and lower performance requirements for the helmet are needed because, typically, commeycial helmet
quality cpntrol standards involve only upper tolerances. In this sense; the helmet required for ISO[13232 is a
specialized test helmet having both upper and lower performance tolerances.

The helnjet size is specified as that which fits a 57 cm head.form in order to be compatible with the Hybrid Il head
form; and to ensure a proper fit, which affects the dynamic measurements made in a full-scale test.

A size small and a size medium Bieffe model B12R\motorcycle helmet were both fitted to a Hybrid Il using a
helmet alignment tool as shown in Annex D. The_small helmet is designed to fit on heads with circunjferences of
56 cm and the medium helmet is designed to fit on heads with circumferences of 58 cm. Both helmets fit on the
Hybrid Il head form. The EC small helmet, however, fit more securely than the medium helmet.

The mags of the small helmet was 1,387. kg (a second small helmet was 1,388 kg). The mass of {he medium
helmet was 1,417 kg.

The helmet is specified as new-because the helmet liner will tend to be damaged in an impact test, changing and
degrading its dynamic properties-

The samge make, model{ and specification helmet is required for all tests to control the amount of varfation in the
dynamic measuremernts-due to this variable.

F.2.3 Photographic equipment (see 4.4)

Photogrgphic targets are needed on the dummy, MC, OV, and ground to enable high speed film digitization related

to verifying proper impact configuration, and as a reference for dummy shitting and motions.

F.24 P

re-test measurement (see 4.5.1)

The pre-test measurements are mainly related to recording the camera position relative to the filmed objects in
order to enable depth correction. Other measurements are related to determining the known distances and
dimensions for initial vehicle speed and contact point determination.

F.25 P

ost-test measurement (see 4.5.2)

This refers to measurements derived from the pre-test and pre-impact images, which should be analyzed in a
timely way in order to determine whether the impact conditions fell within specified tolerances.
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Large differences (> + 3 cm) in the dummy position on the motorcycle between pre-test and prior to first MC/OV
contact affects the outcome of the full-scale test. Tests in which the dummy position changes more than + 3 cm at
the measured location are considered to be different from those which are set up.

F.2.6 Vehicle speed control (see 4.5.3)

"Free wheeling at the time of impact" is desirable in order to improve speed control and repeatability of impact
conditions. If either vehicle is decelerating or accelerating at the time of impact, it would be very difficult to predict
and to reproduce precisely the impact speeds of the vehicles.
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affect the outcome of the full-scale impact tests. The requirement here is to ensure that all tests within a paired
comparison have similar values for these variables within levels achievable with existing technology. Tests which
fall outside the required relative tolerances are not considered to be "fair" comparisons.

F.2.8 Recommended OV contact point relative tolerances for other impact configurations (see

4.5.4.2)

The other 193 permissible impact configurations defined in ISO 13232-2 each need relative tolerance specifications,
in order to define the conditions for a paired comparison. For relative heading angle, OV and MC impact speeds,
MC roll angle, and dummy position, the same tolerances are used as for the seven baseline impact configurations.
For OV contact point tolerance, the achievable (and therefore required) tolerance is a function of where the OV is
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struck and the relative heading angle (i.e., whether the MC is moving across or parallel to the path of the OV, and
at what rate); and whether one of the vehicles is stationary (in which case, a tighter tolerance is achievable). The
values in Table 2 are based on the values used in the seven baseline configurations, and are based on similar
considerations. The tolerance for angled OV side impacts is greater than that for perpendicular or side impacts,
because of the greater effect of uncertainty in the MC lateral path. The tolerance for moving/moving front, rear or
corner impacts is twice that for moving/stationary impacts, and that for OV corner impacts is very tight, because of
the very large effect of small contact point variations in these cases (i.e., hit or miss). The tolerance for
moving/moving side impacts is three times that for moving/stationary impacts, to account for the "moving target"
effects.

For both relative and absolute tolerances, for the other 193 configurations, the tolerances are "recommended”
rather than "required”, because, in general, relatively less test experience exists, worldwide, for most,of|these other
cases.

F.2.9 Required absolute tolerances (see 4.5.4.3)
The recdmmendations for absolute tolerances are given in order to indicate how close to-the target condition any
test in a pair or group of tests should be; and to draw attention to this variable in the test report. For example, even
if both teists in a paired comparison were within the required relative tolerances, the pair of tests coull deviate to

the left gr to the right of the target impact point. This could lead to differences~in results among different test
facilities for the same nominal impact configuration.

F.2.10 | Number of tests (see 4.5.4.4)
Multiple funs may be performed for a given modified MC and the, results used to form an average, proviged that the

same number of runs are performed for the baseline MC being compared. The same number of tests is [required for
each avdrage, to enable the averages to have the same statistical degrees of freedom.

F.2.11 [ Ambient conditions (see 4.5.5)
The dynamic response of the Hybrid Il dummy is*known to be temperature dependent, and as a result, very tight
tolerancgs (21,4° C + 0,8° C) have been placed on its use in car regulatory testing (U.S. DOT, 1991b). In general, it
is also desirable to control temperature innmotorcycle testing. However, for motorcycles, there are § number of
factors which make very tight control less important and/or more difficult to achieve. These include:
— the research nature of ISO 13232;

— the prevalence of large seale, outdoor test facilities for motorcycle/car, moving/moving, angled imp4ct tests;
— the desirability of all<season testing;

— the g¢xposed pesition of the rider (in contrast to a car), which makes temperature control more difficylt;

— the wide variations in climate and seasonal variations, internationally (e.g., motorcycle impact tests|often occur
in the rcange of 0° C to 45° C in various facilities in North America);

— the wide variety of facilities used for dummy storage and preparation before a test (heated or air conditioned
tents, bags, sheds and buildings; blowers; and various areas for dummy assembly, calibration, joint adjustment,
verification tests, etc.);

— the likelihood of test delays, where the dummy may be on the motorcycle, in an exposed area, waiting an
unpredictable amount of time, for test readiness;

— the lower relative importance and magnitude of chest injuries and deflections (which is the most temperature
sensitive factor in the Hybrid Ill dummy) in motorcycles as compared to cars;

— the limited time window generally available for testing at a given facility;
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As a result,

the need for a simple procedure.

there are two main aspects of the temperature requirements for motorcycle testing:

definition of an allowable temperature range;

— temperature soaking procedures, to keep the internal dummy temperature in the allowable range at the time of

impact

The tight temperature tolerance required in car testing with the Hybrid Ill is related to chest response properties;
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The temperature tolerance band corresponding to a + 5% response error (selected as a

hd selected by NHTSA (e.g., it might have been * 2% on chest acceleration, which is not(s
cle testing). In view of all of the above factors, a somewhat wider error tolerance for temp
for a motorcycle research standard.

on the thermal response sensitivity of the Hybrid Il was not obtained, data for the [Hybrid Il (R
y Volkswagen (Seiffert and Leyer, 1976) may be representative, since the two’dummies sharsg
bmponents. Table F.2 summarizes the response sensitivity to temperature changes based orj

tests) is also shown. The tightest temperature bands (i.e., highest thetmal sensitivity) are for
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