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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 to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Side air bags (SAB) are inflatable devices intended to help reduce the risk of injury to the head and/or
the chest and/or the pelvis of vehicle occupants adjacent to the impacted side of the vehicle. Side impact
accident data indicate that the vehicle side is most likely to come into contact with a passenger car, a
truck or a fixed object, such as a pole or treel). Accident data also indicate that serious-to-fatal injuries
in side impact are most likely to occur to the head, neck, chest, abdomen, pelvis and extremities.

Durlng its 1nflat10n process in an accident, an air bag generates a con51derable amount of kinetic energy

A : he nearby
oc upant A con51derable but unknown portlon ofthe occupant populatlon does not drlve/rlde in exactly
the vehicle design position, but lean/rest in various ways against the armrest, door, glazing or other
side panel of the vehicle, where air bag reaction forces may be even greater. These test procedures were
deyeloped to help improve the understanding of such interactions and to help aiddn-the assgssment of
fufure air bag designs.

Thiis Technical Report describes the more common interactions, recognizing.that the range of possible
infleractions is essentially limitless.

Referenceslll tol3] provide some background on human impact toleranee and criteria, while referenceslél
anfllZ]describescalingtechniquesfordifferentsize occupantsandreferences(8]toll0] offerinterpretations
of fummy responses relative to human injury potential that may be helpful in the evaluation.

1) The vehicle side may also come into contact with the ground during rollovers, but such contact is generally
expected to be less severe than when coming into contact with the three main objects mentioned above.

© IS0 2012 - All rights reserved v
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Road vehicles — Test procedures for evaluating out-of-
position vehicle occupant interactions with deploying
side air bags

1 _Scope

ThIis Technical Report outlines test procedures for evaluating the effects of the interaction

de

ar
Te

Thiis Technical Report describes dummies, procedures, instrumentatiopahd test configur

ca
ocC
Sed
yo
arg

2
Th

bloying side air bags (SAB) and vehicle occupants. The in-position test procedures are-refg

otifr ISO international standards, such as, full-vehicle pole crash tests (ISO 15829)’and inst

evaluations (ISO 15827). Out-of-position vehicle occupant test proceduresCare describ
Chnical Report.

1 be used for investigating the interactions that occur between a deploying side air bag an
fupant in front and rear seats. Air bags may deploy from the door.grside trim panel, the ar
it back or cushion, the roof support pillars, and the roof rail aréa. Occupants can range in

b between
rred to in
rumented
ed in this

a]}ions that

a vehicle
mrest, the
size from

ing children through very large adults. These test procedures‘are sufficiently broad to cxver these

pas. Static tests are used for these evaluations, since externalforces do not accelerate the ve

Normative references

e following referenced documents are indispensable for the application of this document.

references, only the edition cited applies. For undated references, the latest edition of the r

do

rument (including any amendments) applies.

icle buck.

For dated
eferenced

d forearm

teractions

ISQ 6487:2012, Road vehicles — Measurement techniques in impact tests — Instrumentation
ISQ/TR 12349 (all parts):1999, Road vehicles — Dummies for restraint system testing

ISQO/TR 15827:2007, Road vehicles — Test procedures — Evaluating small female dummy arm an
interactions with driver frontalairbags and side airbags

ISQ/TR 15829:2004, Roadyvehicles — Side impact test procedures for the evaluation of occupant in
with side airbags by pole impact simulation

SA[E ]211-1:2007Znstrumentation for impact test — Part 1: Electronic instrumentation

SA[E ]211-2:2008, Instrumentation for impact test — Part 2: Photographic instrumentation

3 | Definitions

For the purposes of this document, the following definitions apply.

3.1

side air bag

SAB

air bag designed primarily to help reduce occupant injury potential where the significant collision force
vector is lateral

3.2

head air bag
air bag that deploys between the occupant’s head and the vehicle side structure or an external object
that could contact the head

© IS0 2012 - All rights reserved


https://standardsiso.com/api/?name=5ba0befa9dd1235960836ac6ad3adf8d

ISO/TR 14933:2012(E)

3.3

chest (thoracic) air bag
air bag that deploys between the occupants upper torso and the vehicle side structure

3.4

pelvic air bag
air bag that deploys between the occupant’s pelvis/thigh area and the vehicle side structure

3.5

combination air bag

air bag th

tdenlovs ta heln nrotect two or more occunants’ hadv areas
oY 13 of o4

EXAMPLE

3.6

A head and chest combination air bag.

out-of-pokition occupant

occupant

3.7
instrum
upper an
help meaj
bag deplo

3.8

rigid polg
vertically
and exten

Note 1 to €

3.9
seat bigh
seat back

4 Test

4.1 Ger

Tests des
assessmel
to be cond
occupant

4.2 Tes|

iwho is seated within the deployment area of a side air bag (for side impact collisions)

nted arm

Jor lower arm that fits on a production dummy, with accelerometers and/or load cells
ure the interactive forces, accelerations and moments on the upper extremities during
yment

oriented circular, rigid pole-like structure, beginning'no more than 100 mm above the grou
ding above the roof of the impacting vehicle

htry: See ISO 3560 and ISO 15829.

!
seat cushion junction

T

jeral

cribed in this Technical Report should be selected to produce the most comprehens
1t of the occupantprotection system in out-of-position conditions. Additional tests may neg
ucted with slight modifications of the dummy positioning to help ensure the robustness of {
nteractipn\measurements.

t device

to
air

ve
ed
he

4.2.1 General

Refer to Tables 2 and 3 for the dummies that are appropriate for use in this Technical Report. These
dummies are referenced in ISO/TR 12349 (all parts).

The dummy’s head skin should be cleaned with alcohol and dusted with baby powder to achieve
acceptable frictional characteristics.

4.2.2 SID-1Is

The SID-IIs represents a 50th percentile 12 to 13 year old adolescent or small adult generic dummy
designed to indicate injury potential to the head, neck, shoulder, arm, chest, abdomen, lumbar spine,
pelvis, thighs and legs as described in Part 572. The SID-IIs has been fully evaluated and has been adopted

2
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into ISO/TR 12349 for use. See referencesll1] tol13] for instrumentation details. It was specifically
designed to help evaluate the injury potential of side air bags[11] to.[13]

5 Instrumentation

5.1 General

Measurements, possibly applicable to air bag testing, that can be made using the approved
anthropomorphic test device for each age group are contained in ISO/TR 12349. All measurements
shfuld be recorded and Iiltered according to the latestversion of ISU 6487 and SAE JZTT for body regions.
Thiese measurements should be continuous functions of time, so that other quantities reféfred to in
the references may be derived. Caution must be exercised with dummy compression measur¢ments. In

some of these tests, the rate of loading may be high enough to cause discontinuitiesdn the co

da

Md

eq
ca
an

5.]

Fa of the SID-IIs.

nitor the air bag deployment and dummy interactions by high-speed cameras (or equiva
1lipment) operating at a minimum speed of 1000 frames per second (300@ fps is recommer
meras should be positioned so that the field-of-view encompasses the test setup and in
Ficipated movement of the dummy during the test.

p

Dummy test temperature

T

humidity to 10 % to 70 % after a soak period of at least'4 h prior to its application in a te
specified for the dummy by the manufacturer.

5.

T
T
sh
std
res

6

Thie vehicle-to-fixed pole crash test procedure was selected in Table 1 instead of a dynamic si

crg
md
the
ing

test dummy temperature should be within a temperaturé range of 20,6 °C to 22,2 °C at

Electrical grounding

test dummy, vehicle and all related instrumentation must be grounded to the data collecti

test dummy shall be grounded with ¢ables attached to the dummy’s head, thorax and pel
11l be connected to earth ground during all testing. Between tests, spray the dummy wit
tic spray. These are both very important due to the high likelihood for electrostatic disch
ult of the inflating air bag.

Air bag location/impacting object/other test matrix

sh test or high‘hooded vehicle simulation crash test. The rationale is that a pole crash

st severe and, produces the highest dummy interaction responses. Additionally, a pole tes
 greatest challenge for designing the side air bag sensor system. The child/adult out-of-po,
trumented arm interaction tests are shown in Tables 2 and 3 for front and rear seating po{

Table 1 — Pole test matrix

pression

lent video

1ded). The
ludes the

a relative
5t, or that

nsystem.
vis, which
h an anti-
arges as a

de impact
rest is the
L presents
sition and
itions.

Seat position
Air bag types Foremost Mid Rearmost
Seat X X X
Door X X X
Roof-rail X X X
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Table 2 — Side air bag OOP summary test matrix for driver seat (small - large adults)

Air Bag Types Test Devices Test Positions Body Regions
SID-IIs, with 2 Arm
(If same air bag as 7.2.8.1 - Inboard facing, leaning Head, Neck, Thoracic,
passenger, tests may | against door Abdominal

Seat Mount be conducted in either
position.)
SID-ILs, with 7.1.2.1 - Arm on armrest Arm

Instrumented Arm

Door Mount

SID-IIs, with 2 Arm

(If same air bag as
passenger, tests may
be conducted in either
position.)

7.2.7.1 - Forward facing against door
trim

Neck, Thoracic,
Abdominal

SID-1Is with
Instrumented Arm

7.1.2.1 - Arm on armrest

Arm

Roof-Rail|Mount

SID-IIs, with %2 Arm
or Hybrid III Small
Female

(If same air bag as
passenger, tests may
be conducted in either
position.)

7.2.7.2 - Forward facing, against door
trim, seat highest position

Head, Neck

Table 3 — Side air bag summary test matrix for front passenger and rear seats (children - adults)
Air Bag Types |TestDevices Test Positions Body Regions
7.2.2.1 - Child on booster seat facing |Head, Neck, Thoracic,
forwardleaning against door trim Abdominal
3-yea_r-old Child 7.2._3 - Facing rearward leaning Head, Neck, Thoracic
Hybrid III against door
7.2.6.2 - Lying across seat, head on Head, Neck
door trim, wedge support
Seat Mount
6-year-old Child 7.2.2.2 - Child on booster seat facing |Head, Neck, Thoracic,
Hybrid II1 forward leaning against door trim Abdominal
SID-UIs,with %2 Arm |7.2.8.1 - Inboard facing against door Head, N.ECk’ Thoracic,
Abdominal
SIDALs, with Instru- 14 5 4 _ Avm on armrest Arm
mented Arm
7.2.fl - Outboar.d facing, leaning Head, Neck, Thoracic
against door trim
7.2.5.1 - Inboard facing, leaning back
3-year-old Child against door trim Head, Neck
Hybrid III 7.2._6.1 - Lying across seat, head Head, Neck
Door/Quarter against door trim
Panel Mount — Lvi
7.2.6.2 - Lying across seat, head on Head, Neck

door trim, wedge support

SID-IIs, with %2 Arm

7.2.7.1 - Forward facing against door
trim

Neck, Thoracic,
Abdominal

SID-IIs, with
Instrumented Arm

7.1.2.1 - Arm on armrest

Arm

© ISO 2012 - All rights reserved
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Table 3 (continued)

Air Bag Types |Test Devices Test Positions Body Regions
6-year-old Child 7.2.5.2 - Inboard facing, leaning back Head. Neck
Hybrid III against door, seated on booster ’
Roof-Rail . 7.2.7.2 - Forward facing against door K
Mount SID-Ils, with %2 Arm | ¢rjm, seat highest position Head, Nec
or Hybrid III Small
Female 7.2.8.2 - Facing inboard against door, Head. Neck
seat highest position ’

7 | Test details
7.1 Test procedures referenced in other ISO international standards

7.1.1 Dynamic vehicle-to-pole crash test

Refer to Table 1 and the ISO 15829 test procedure.

7.1.2 Instrumented arm static test procedure

Refer to Tables 2 and 3 and ISO/TR 15827for test matrices.

7.1.2.1 Elbow on armrest

Refer to the ISO/TR 15827 test procedure.
7.2 Child and small adult out-of-position static tests.

7.2.1 General

Thiese tests have been developed to-help evaluate the inflation induced injury potential of sidp air bags.
Thie test dummy positions were developed to both block the deployment path of the side aif bags and
aldo to position the measurénient systems of the dummy in the path of the deployment of the air bags.
The tests are conducted in‘a static mode. Evaluations should be conducted with representativd seats and
dopr trim panels located in the vehicle design position.

Tegts are conductedwith the seatin its rearmost seat track and its full-down position, unless ptherwise
specified. Positigh.the seat back to manufacturer’s design angle or 25 degrees. The headrest i adjusted
to |its full-down" position. The upper safety belt anchor adjustment is set to its highest position. All
windows ef the inflation side should be in the closed position, unless otherwise specified.

To[aid{if the dummy positioning, identify and mark the centreline of the seat back and seaft cushion.
Additionally, draw a horizontal line locating the top edge of the side air bag module, line A.

In vehicles with more than one type of side air bag system per seating position, the evaluations should
be conducted individually and as a system.

7.2.2 Child on booster seat facing forward leaning against the door trim panel

These positions are for seat-mounted air bag systems (Table 3). The intention of this test is to maximize
the head/neck interaction by aligning the neck with the top of the side air bag module. Modifications
may have to be made to this procedure to achieve this goal. The test is conducted using both the 3-year-
old and 6-year-old child Hybrid-IIl dummies as described in Part 572.

The booster seat foam block dimensions are 300 mm deep by 450 mm wide by 75 mm thick. The foam
has a density of 40 g/1-80 g/1. A typical foam material is expanded polypropylene (EPP).

© IS0 2012 - All rights reserved 5
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Locate and mark on the seat cushion two points for heel placement at 75 mm from the centreline of the
seatand 20 mm to 50 mm from the leading edge of seat cushion.

Center the foam block on seat cushion extending it over the cushion bolsters and in contact with seat
back bolsters. Do not tape or otherwise attach the booster to the seat.

The dummy channels recommended to be measured are: head acceleration (Ax, Ay, Az), head angular
acceleration (1), upper neck forces and moments (Fx, Fy, Fz, Mx, My, Mz), lower neck forces and moments
(Fx, Fy, Fz, Mx, My, Mz), chest acceleration (Ax, Ay, Az) and pelvic acceleration (Ax, Ay, Az). The air bag
data channels (optional) are: module force (1) and bag pressure (1). The primary measurements of

concern are-the head acceleration and neck forces and moments

N

7.2.2.1 [hree-year-old child Hybrid-III dummy positioning q/Q
Follow th¢ dummy positioning sequence specified below. The dummy positioned in the vehyql%'is shown
in Figure [ ™

. R N

a) Seatthe dummy on the outboard edge of foam block, aligning the spine with t ading edge of the
seat Holster (forward most contour line). O\

b) Placehead in between seat bolster and B-pillar. \%

c) Placefheels at heel placement points (previously marked on seat c&sl@m)

d) With feet held in position, slide pelvis forward and parallel toQ entreline of the vehicle, until the
head/neck junction (i.e. lower edge of the skin at the base o@he head) is aligned vertically with the
top edlge of the air bag module, line A.

<

e) Repogition heels over placement points if necessary \\S\

f)  With the vehicle door closed and the dummy'’s rlﬁk rm raised (to clear armrest), slide the pelvis and
upperi| torso outboard until contact with the d s achieved, and the head rests between the B-pilllar
and tle seat back. The head/neck ]unctlon\lllﬁshlft down (10 mm to 20 mm) during the process.

g) Placelthe right arm on the armrest. C)\\

h)

Flex the left arm such that the u;@r arm is in contact with the seat back, and the fingertips ardg in
contart with booster seat.

Figure 1 — Three-year-old-child on booster seat facing forward leaning against the door trim panel

© ISO 2012 - All rights reserved
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7.2.2.2 Six-year-old child Hybrid-III dummy positioning

:2012(E)

Follow the dummy positioning sequence specified below. The dummy positioned in the vehicle is shown
in Figure 2.

a)

b)
)

Seat the dummy on the outboard edge of foam block, aligning spine with the leading edge of seat

bolster (forward most contour line).

Place head in between seat bolster and B-pillar.

Align the legs such that they cross the heel placement points (previously marked on seat cushion).

d)
e)
f)

g)
h)

Note: The heels will probably be off the seat cushion.

With feet held in position, slide pelvis forward and parallel to the centreline of th 1cle
dummy’s neck/torso junction is coincident with the top edge of the air bag modu%‘

Align the legs, so they cross the placement points, if necessary.

With the vehicle door closed and the dummy’s right arm raised (to clear, gmrest) slide the
upper torso outboard until contact with the door is achieved, and the ]\2 sts between t
and the seat back. The neck/torso junction may shift down (10 m

Place the right arm on the armrest.

Flex the left arm such that the upper arm is in contact V\@che seat back, and the finger
contact with the booster seat.

until the

pelvis and
he B-pillar

0 mm) during the process.

Lips are in

F

i n

7.2

4

fure 2 — %;:ar-old-child on booster seat facing forward leaning against the door t3

D

-im panel

.%&?l;ild facing rearward in vehicle leaning against door

This position is for seat-mounted air bag systems (Table 3). The intent of this test is to maximize chest
interaction by aligning the sternum with the top of the side air bag module. Modifications may have to be
made to this procedure to achieve this goal. The testis conducted using the 3-year-old child Hybrid-IIl dummy.

Follow the dummy positioning sequence specified below. The dummy positioned in the vehicle is shown
in Figure 3. Figure 4 illustrates the dummy positioned on a high bolster-type seat.

a)

b)

©lI

Place the dummy along the outboard edge of the seat cushion kneeling and facing rearward, with

feet overhanging the front edge of the seat cushion.

Align sternum as close as possible with the leading edge of the seat back bolster or forward most

contour line. The sternum should be in contact with the seat.

SO 2012 - All rights reserved
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£)

g)
h)

Place the head between the seat and the B-pillar. The head should remain in its neutral orientation
and should not be forced into flexion or extension. For the rear seat, the head should be placed as far
outboard as possible.

Position the outboard leg at the outermost outboard edge of the seat cushion and parallel to the seat
centreline. In the presence of seat cushion bolsters the outboard leg should be placed as close to the
outboard edge of the seat cushion bolster as possible, while remaining on the cushion.

Slide the outboard knee and lower leg towards the seat bight until the top edge of the upper rib
is aligned horizontally with the top edge of the air bag module, line A. The sternum should be in
contagt-aith-the ]nar‘ling nr‘lnn of the seat hack haolster In vehicles where the Hnmmv fails to rea Ch

line A] place the outboard knee at the seat bight, at the outboard edge of the seat cushlon

Align|the inboard leg such that it is parallel to the centreline of the seat cushion. Slide the f@t knee
and lqwer leg towards the seat bight until a line drawn through both shoulder bolts i 1s 1to the
transyerse plane of the vehicle.

Rotatp the inboard arm towards the seat back until the thumb contacts the seQ?pa k.

Rotatp the outboard arm and hand so that they are vertically down or as@se to vertical down|as

possible. \%

/‘~
U

N\

)

e
|

Figure 4 — Child facing rearward in vehicle leaning against door — High bolster-type seat
(illustrated by foam taped to bolster)

© ISO 2012 - All rights reserved


https://standardsiso.com/api/?name=5ba0befa9dd1235960836ac6ad3adf8d

ISO/TR 14933:2012(E)

The dummy channels recommended to be measured are: head acceleration (Ax, Ay, Az), head angular
acceleration (1), upper neck forces and moments (Fx, Fy, Fz, Mx, My, Mz), lower neck forces and moments
(Fx, Fy, Fz, Mx, My, Mz), chest acceleration (Ax, Ay, Az), mid-sternum compression (Dx), sternum
acceleration (Ax, Az), lumbar spine forces and moments (Fx, Fy, Fz, Mx, My, Mz) and pelvic acceleration
(Ax, Ay, Az). The air bag data channels (optional) are: module force (1) and bag pressure (1). The primary
measurements of concern are the sternum compression, rate of sternum compression, chest acceleration
and neck forces and moments.

7.2.4 Child facing outboard leaning against seat and door trim panel

Thifis position is for door/quarter-mounted air bag systems (Table 3). The intent of this testis tojmaximize
chest interaction by aligning the dummy’s thorax midsagittal plane with the vertical ¢ n{tﬁ' ine of the
side air bag module. Modifications may have to be made to this procedure to achieve @goaﬂ. The test
is ¢onducted with the vehicle window open using the 3-year-old child Hybrid III du(lgg’l g

Follow the dummy positioning sequence below. The dummy positioned in the Ve}i\@is shownih Figure 5.

a) [ The test dummy is placed in a kneeling position on the seat facing oard in the vehicle. The
dummy’s midsagittal plane should be perpendicular to the seat cu%Q surface.

b)| Thedummy isthenadjustedinthe rearward direction, until the q\n@ny contacts the seatbagk surface.

c) | The seat track position is adjusted to locate the dummy’s t%lgx midsagittal plane to be 4ligned, as
close as possible, to the vertical centreline of the air baé@ ule.

d)| Keeping the head in its neutral orientation (i.e. head should not be forced into flexion or extension),
the dummy is adjusted in the cross vehicle directio leaning the torso outboard until the dummy’s
head or chest contacts the door trim panel. \\S\

e) | Adjust the knee position to align the Verti@ﬁﬁeight of the top of the upper rib with the tpp edge of
the air bag module, line A. K\

f) | Adjust the dummy’s arms to be pagiﬂ%?with its torso.

Figure 5 — Child facing outboard leaning against seat and door trim panel

The dummy channels to be measured are: head acceleration (Ax, Ay, Az), head angular acceleration (1),
upper neck forces and moments (Fx, Fy, Fz, Mx, My, Mz), lower neck forces and moments (Fx, Fy, Fz,
Mx, My, Mz), chest acceleration (Ax, Ay, Az), mid-sternum compression (Dx), upper and lower sternal
accelerations (Ax), upper and lower spine accelerations (Ax), lumbar spine forces and moments (Fx, Fy,
Fz, Mx, My, Mz) and pelvic acceleration (Ax, Ay, Az). The air bag data channels (optional) are: module
force (1) and bag pressure (1). The primary measurements of concern are the sternum compression,
rate of sternum compression, chest acceleration and neck forces and moments.

© IS0 2012 - All rights reserved 9
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7.2.5 Child facing inboard leaning against door or window glazing

This position is for door/quarter-mounted or roof rail-mounted air bag systems (Table 3). The intent of
this testis to maximize head and neck interactions by aligning the dummy’s thorax midsagittal plane with
the vertical centreline of the side air bag module. Modifications may have to be made to this procedure
to achieve this goal. The test is conducted using the 3-year-old or 6-year-old child Hybrid III dummy. The
most appropriate dummy size depends on the in-vehicle height location of the air bag module.

The dummy channels recommended to be measured are: head acceleration (Ax, Ay, Az), head angular
acceleration (1), upper neck forces and moments (Fx, Fy, Fz, Mx, My, Mz), lower neck forces and moments

Moe Mazr M2 _chact nccalaration (A Av A2) and vnaluic accalaration (A Ay A-2) Thao i b
TRyt a- e Staeeere Ao aHepervieaeceere a7 A He—aH

CETAVECEY SEEE L) | Xy XYy
nels (optional) are: module force (1) and bag pressure (1). The primary measuremt;\ﬁb
e the head acceleration and neck compression and moments. (19

Door/quarter-mounted air bag module system (b(b

O
N

conducted using the 3-year-old child Hybrid III dummy.

dummy positioning sequence below. The dummy positioned in the Vehix"\fhls shownin Figuré
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ng the head inits neutral orientation (i.e. head should net be forced into flexion or extensio
immy is adjusted in the cross vehicle direction, s that the back is in contact with ¢

frim panel. \\S\@
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Figure 6 — Child facing inboard leaning against door or window glazing (door/quarter-

mounted air bag system)

7.2.5.2 Roofrail-mounted air bag module

The test is conducted using the 6-year-old child Hybrid III dummy.

10
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The booster seat foam block dimensions are 300 mm deep by 450 mm wide by 75 mm thick. The foam
has a density of 40 g/1to 80 g/1. A typical foam material is expanded polypropylene (EPP).

Locate and mark on the seat cushion two points for heel placement at 75 mm from the centreline of the
seat and 20 mm to 50 mm from the leading edge of seat cushion.

Center the foam block on seat cushion extending it over the cushion bolsters and in contact with seat
back bolsters. Do not tape or otherwise attach the booster to the seat.

Follow the dummy positioning sequence below. The dummy positioned in the vehicle is shown in Figure 7.

a) [ The test dummy is placed on the foam booster in the seat facing inboard.
b) | Ifnecessary,adjustthe seattrack position forward until the dummy’s head does not cqﬁ'}ct e B-pillar.

c) | Keepingthe head in its neutral orientation (i.e. head should not be forced into fle (bér extension), the
dummy is displaced laterally outboard, until the dummy’s back is in contact v@ he door tfim panel.

N
d)| The dummy’s upper arms are parallel with its torso and forearms al;{Qant forward so the fingers
just touch the seat cushion. \
G .

o

Figure 7 — Child on bo facing inboard leaning against door or window glazing (rpof rail-
O . mounted air bag system)

N

7.2.6 Child lyi@?cross seat with head against the door trim panel

popsible y positions defined in sections 7.2.6.1 and 7.2.6.2 should be evaluated for a doo-mounted

ain ba&[?s ule.
dy

Thiese posi? ?S are for seat-mounted and/or door-mounted air bag systems (Table 3). Both of the

The dummy channels recommended to be measured are: head acceleration (Ax, Ay, Az), hedd angular
acceleration (1), upper neck forces and moments (Fx, Fy, Fz, Mx, My, Mz), lower neck forces and moments
(Fx, Fy, Fz, Mx, My, Mz) and chest acceleration (Ax, Ay, Az). The air bag data channels (optional) are:
module force (1) and bag pressure (1). The primary measurements of concern are the head acceleration
and neck forces and moments.

7.2.6.1 Door/quarter-mounted side air bag system

The intention of this test is to maximize the head interaction by aligning the head with the vertical
centreline of the air bag module. Modifications may have to be made to this procedure to achieve this
goal. The test is conducted using the 3-year-old child Hybrid-IIIl dummy.
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Follow the dummy positioning sequence below. The dummy positioned in the vehicle is shown in Figure 8.

a)

b)

‘)
d)

7.2.6.2 PBeat-mounted or door/qua er-mounted side air bag system

This test {s conducted using the t@ir-old child Hybrid III dummy (only for the seat-mounted side pir

The seat track position is adjusted to locate the dummy’s head midsagittal plane to be aligned, as
close as possible, to the vertical centreline of the air bag module.

The test dummy is placed on its back in a reclining position on the seat aligned across the vehicle
facing upward in the vehicle in contact with the seat back.

The arms are placed at the dummy’s side and just touching the seat cushion.

The dummy is then adjusted in the cross vehicle direction by sliding it outboard against the door

trim panel with the dummy’s head against the door trim panel.

R\
Figure 8 — Child lying across seat with h&@}l against the door trim panel (door/quarter-
mountaq.alr bag system)

>

bag, laterpl neck biofidelity needs to be determined or rotate the head and neck 90 degrees so that
the face of the dummy face seat). The intention of this test is to maximize the head interaction|by
aligning the head with th@ tical centreline of the air bag module. Modifications may have to be mdde

to this prgcedure to a%@e this goal.
The back pupport ?ﬁ block dimensions are 300 mm deep by X1 mm wide by X2 mm tall. The X1 gnd

X2 dimenfions etermined to allow the dummy’s head to rest on the door armrest. The foam hals a

density of 40&%’(0 80 g/I. A typical foam material is expanded polypropylene (EPP).

FOHOW th dimmuynocitionina caaguanca balaw-Thadummivs nasitiondnthavahiclaic chaovazn 1m Eigr 9
Gt y P OSTEOTHT S SEqu e ee- o ero v He-artrhhy -5 P oSO et verere 5 5o vwH e € J.

a)

b)

12

For a door-mounted air bag module, the seat track position is adjusted to locate the dummy’s head
midsagittal plane to be aligned, as close as possible, to the vertical centreline of the air bag module.
For a seat-mounted air bag module, the seat track is in its rearmost and full down position.

The test dummy is placed on its back in a reclining position on the seat aligned across the vehicle
facing upward in the vehicle in contact with the seat back.

Bending the dummy at the waist and keeping the head in its neutral orientation (i.e. head should
not be forced into flexion or extension), the dummy is then adjusted in the cross vehicle direction by
sliding it outboard against the door trim panel with the dummy’s head resting on the door armrest
or door trim panel, such that the head centre-of-gravity is aligned, as close as possible, with the
horizontal centreline of the module. An appropriately sized wedge shaped foam block is used to

© ISO 2012 - All rights reserved
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support the dummy’s back. The wedge size should not interfere with the dummy’s kinematics or air
bag deployment.

The arm closest to the front edge of the seat is adjusted parallel to the torso resting on the foam
block with the finger tips just touching the seat cushion.

The upper arm on the seat back side is adjusted 45 degrees forward of the torso centreline with the
forearm at 90 degrees to the upper arm.

|)’v "
POV i

Figure 9 — Three-year-old child lying acro&\@eat with head on door trim panel

271 D Qg;uarter-mounted air bag systems

se positions are for seat-mounted, door,&l\larter-mounted and roof rail-mounted air bag systems
bles 2 and 3). O

dummy channels recommende &@’\te measured are: head acceleration (Ax, Ay, Az), hedd angular
eleration (1), upper neck forces moments (Fx, Fy, Fz, Mx, My, Mz), lower neck forces and moments

x, Fy, Fz, Mx, My, Mz), T-1 a T-12 spine accelerations (Ax, Ay, Az), lateral shoulder displacement

), lateral thoracic rib co ssion (Dy), lateral abdominal rib compression (Dy), lateral shoulder
eleration (Dy), lateral acic rib accelerations (Ax, Ay, Az), lateral abdominal rib acclerations
K, Ay, Az), shoulder f es (Fx, Fy, Fz) and pelvic acceleration (Ax, Ay, Az). The air bag datg channels

tional) are: modukcrfiyrce (1) and bag pressure (1). The primary measurements of concern ar the head
eleration, upp lower neck forces and moments, rib compression and rate of rib compression.

T

1nt2~ n of this test is to maximize the head, neck and chest interactions by aligning the ¢hest with
ge of the air bag module. Modifications may have to be made to this procedure to adhieve this
e test is conducted using the SID-IIs dummy with its half-arm.

Follow the dummy positioning sequence specified below. The dummy positioned in the vehicle is shown
in Figure 10.

a)

b)

c)

©lI

Place the dummy in the normal seated position in the centre of the seat with its midsagittal
plane vertical.

The outboard arm should be rotated such that the arm is horizontal (i.e. up to clear any armrest
present in the door trim).

Adjust the for/aft seat position to align the transverse plane of the dummy’s thorax with the vertical
centreline of the module.

S0 2012 - All rights reserved 13


https://standardsiso.com/api/?name=5ba0befa9dd1235960836ac6ad3adf8d

ISO/TR 14933:2012(E)

d) Move the dummy outboard until the dummy contacts the trim panel without leaning the dummy
to the side or twisting the torso. A vertical plane through the centreline of the dummy’s shoulder
stiffener and shoulder bolt should be parallel to the transverse plane of the vehicle.

e) Adjust the seat height, if applicable, such that the centre of the first thoracic rib is aligned with the
top edge of the air bag module. Masking tape (25 mm) wrapped around the dummy’s neck bracket
may be used to hold the dummy in the vertical orientation.

f) Repeatstep d), if necessary.

Figy

7.2.7.2

The inten
head as cl
achieve th
Female du

Follow th¢
shown in |

a) Place
plane]

ire 10 — Small adult facing forward against d\({)\@ — Door-mounted air bag system
$’\.

Roof rail-mounted air bag systems A’\Q)

fion of this test is to maximize the Qﬁv?@and neck interactions by positioning the top of {
pse as possible to the air bag module.;Modifications may have to be made to this procedurg
is goal. The test is conducted usiqgﬁe SID-IIs dummy with its half-arm or the Hybrid III Sm
mmy.

dummy positioning se &speciﬁed below. The SID-IIs dummy positioned in the vehiclg
Figure 11. %)

the dummy in tl\gjlormal seated position in the centre of the seat with its midsagit
vertical.

b) The o
prese

c) Adju

air bag.

tboard al‘@&hould be rotated such that the arm is horizontal (i.e. up to clear any armr
tin th r trim).

tKBT/aft seat position to maximize the head/air bag interaction.

he
to
all

b is

tal

pst

The dummy is allowed to lean to maximize the head/air bag interaction. A vertical plane

he

through the centreline of the dummy’s shoulder stiffener and shoulder bolt should be parallel to the
transverse plane of the vehicle.

e) Adjus

t the seat height, if applicable, to the highest position.

f) Repeatstep d), if necessary.
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