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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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft Intermational Stan
the technical committees are circulated to the member bodies for voting. \Publication 2

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 22, Road vehiclées, Subcommittee SC 10, In
es.
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oduction

Most head restraints of current vehicles are designed to minimize the risk of severe neck injuries such as bony
fractures, luxations and ligament ruptures. However, so called “whiplash associated disorders” (WAD) of an
AIS 1 injury severity degree still occur in considerable numbers. The majority of persons with such minor neck

disorders soon recover without on

even
caref
disor
dispd

It has

[1e U] “ ”

jer — and the complexities involved are often misunderstood. Therefore, legal and~insu
tes are common.

been shown in the relevant scientific literature that:
vhiplash associated disorders (WAD) predominantly occur in the struck vehicle in rear-end in

iscussions about better seat and head restraint design in order to réduce WAD have been
bng time, given the complexity of the subject;

accid
impa

any organizations interested in seat design (manufacturers of automobiles or seats,
ccident investigators, consumer test houses) have devised:their own dynamic test procedur|

date, no standard test procedure is available that.eovers minor neck loading in typical “lov
nd impacts”;

entology analyses show that the majority of\the neck disorders discussed here occur du
Cts which result in a velocity change of 10.Km/h to 15 km/h for the struck vehicle.

going symptoms. Some victims, however, report long term impairment after

hpacts;
bngoing for a

universities,
E'S;

-speed rear-

[ing rear-end

©I1SO

2005 — All rights reserved


https://standardsiso.com/api/?name=72b302e799ba90cec6028af49e534546



https://standardsiso.com/api/?name=72b302e799ba90cec6028af49e534546
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Road vehicles — Sled test procedure for evaluating occupant
head and neck interactions with seat/head restraint designs in
low-speed rear-end impact

1 3

The

resul
whipl
unde

Seat-
The

chan
Interr

2 Normative references

The

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

docu

ISO ¢
SAE

3

For the purposes ofithis document, the following terms and definitions apply.

3.1
delta
Av

Terms and definitions

Bcope

sled test procedure described in this International Standard simulates low‘speed rea
ing in a velocity change of the struck vehicle of 15 km/h. Its main purpose-is the eval
Ash associated disorders due to seat occupant interactions with seat systems during the Iq
[ standard conditions.

belts shall be used unless it is proven that they do not affect the oceupant response.
occupant protection potential of seat systems in other-‘collision situations (e.g. hig

je/vehicle accelerations possibly resulting in large deformation of the seat back) is not co
ational Standard.

following referenced documents are indispénsable for the application of this documen
ment (including any amendments) appliés.

487, Road vehicles — Measurement techniques in impact tests — Instrumentation

U211/1, Instrumentation forimpacts Tests — Part 1: Electronic Instrumentation

=V

maximum velocity change of the sled

3.2

-end impact
lation of the
ading phase

her velocity
bered by this

t. For dated
b referenced

active system
any restraint system, including seat belt, triggered electronically or mechanically, designed to reduce the risk
of occupant injuries

3.3
‘o

time corresponding to the first data point above 0,5 g as defined by the acceleration time curve measured on
the sled filtered at CFC 60, on a specific sensor with a low amplitude range (e.g. 10 g)

[ISO
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HRMD backset
horizontal measurement between the back surface of the HRMD head and the front surface of the head
restraint as measured by the backset probe of the HRMD

See Annex A.

NOTE HRMD: head restraint measuring device.

3.5

dummy backset

horizontal dis

tanca hatwoon dummi'c haad and haad ractraint
T Ge—oetWweeH-autt SHedt3aha o TeStatt

See 6.5.

3.6

dummy heid
vertical dista

See 6.5.

4 Testin

Ty Tt LEA~ an p A~

ht
nce between dummy's head and head restraint

j equipment

4.1 Test facility

The test sha
used to confi

— one with|

— the secd

NOTE Pr
procedure.

4.2 Anthr

421 Type
The test prog
Possible ATIL

IMPORTANT

NOTE IS

| be performed on an acceleration sled. If a deceleration system is used, film analysis sh
Fm proper dummy position immediately prior to 753 Two sensors shall be used on the sled:

a low amplitude range for the definition of @;

nd for the complete pulse.

oper dummy position means the.dummy has not moved outside tolerances specified in the s

ppomorphic test device (ATD)

edure is applicable to a 50th percentile male ATD.

Ds (dumimies) that may be used are presented in Annexes A, B and C.

O experts in this field of standardization recommend using the BioRID Il test dummy 1.

4.2.2 Clothing and shoes

The dummy shall be clothed as defined by the dummy manufacturer.

bl be

bating

oy in gl £ thi I etermi hich.d is tot d.

1) BioRID is the trade name of a product supplied by Denton. This information is given for the convenience of users of
this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results. See 6.2.

© I1SO 2005 — All rights reserved
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Temperature

The dummy temperature shall be in the range of 22 °C + 3 °C, unless specified differently by the dummy's
manufacturer.

This temperature shall be obtained by soaking the dummy in temperatures that are within the range specified
above for at least 5 h prior to the test.

The dummy temperature shall be maintained within the specified range between the time of setting the limbs
and up to a maximum of 10 min before the time of the test.

4.2.4

Dummmy joint frictions shall be set according to dummy manufacturer's specified procedure)or

Anne
in all

4.2.5

The gummies shall be visually inspected immediately after the test. Anydaceérations of the skin

of the

4.3

Thes

Dummy joints

xes A, B and C. The dummy joint stiffnesses shall be set as close as possible to the time of
cases, not more than 24 h before the test.

Post test dummy inspection

dummy shall be noted in the test report.

Test objects

b are seat assemblies of passenger cars, light truck vehicles and light commercial vehicles.

hs defined in
the test and,

br breakages

5 Requirements
5.1 | Anthropomorphic test device instrumentation and measurements
The ATD shall be instrumented accordifig)to the requirements of the relevant ISO standards. Tabjle 1 provides
an edample of ATD measurements.
Table 1 — Examples of ATD measurements
Position Measurement Axes
Head Acceleration xlyfz
Force x/z
Upper neck (C1)
Moment of torque y
Recammended measurements Acceleration X
Lower neck at the junction of the
- e . . Force x/z
cervicdl darna toracic spires
Moment of torque y
Chest Acceleration x/z
Pelvis Acceleration xlylz
Rotational acceleration or
Head . y
velocity
U K (C1) Force y
i pper nec
Optional measurements Moment of torque /=
Lower neck at the junction of the | Force y
cervical and thoracic spines Moment of torque x/z
© 1SO 2005 - All rights reserved 3
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5.2 Test temperature

The ambient temperature during the test shall be 22 °C + 3 °C.

6 Test preparation
6.1

6.1.1 General

Mounting of the seat and seat belt system on the sled

The seat ang

seat belt system shall be mounted on the sled with the same position and orientation-as

intended veljicle and using the appropriate attachment hardware (see Table 2). The orientation.of, the
and the seat|belt system shall be assured by matching the relative co-ordinates of the attachment points.

The mounting supports on the sled and the adjustment mechanisms of the seat shall be adapted as desq

in 6.1.2 to 6.1.4.

6.1.2 Seat @nd seat belt adjustments requirements

Table 2 — Seat and seat belt adjustments

n the
seat

ribed

Adjustment Required setting Notes Methods
Seat rails andle Manufacturer's design position
May be set to first notch
Seat fore/aft Mid position as defined in 6.1:3 | rearwards of mid position if not |See 6.1.3
lockable at mid position
Seat base tilt Manufacturer's design position |Permissible up to mid Position |See 6.1.3.10
Seat height Manufacturer's design position | Otherwise lowest position
Otherwise 25° rearward of
vertical
Seat back angle Manufdcturer's design position
(as defined by torso angle of
the H-point machine)
Head restrainf height Manufacturer's design position
Head restrainf tilt Manufacturer's design position
Seat lumbar gupport Manufacturer's design position | Otherwise fully retracted See 6.1.3.11

Arm-rests

Manufacturer's design position

Otherwise in stowed position

Belt anchorage'points

Manufacturer's design position

If no design position then set to

Shoulder belt Manufacturer’s design position | mid-position, or nearest notch
upwards
NOTE Adjustments not listed are set to mid-positions or nearest positions rearward, lower or outboard.

6.1.3 Method for seat adjustments

6.1.3.1

6.1.3.2

Move the seat to its most forward position of travel.

Place a mark on the moving part of seat runner close to the non-moving seat guide.

© I1SO 2005 — All rights reserved
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6.1.3.3 Mark the unmoving seat guide in line with the mark on the seat runner. This corresponds to the
seat in its most forward position.

6.1.3.4 Move the seat to its most rearward position.

6.1.3.5 Mark the unmoving seat guide in line with the mark on the seat runner. This corresponds to the
seat in its most rearward position.

6.1.3.6 Measure the distance between the forward and rearward marks. Place a mark on the unmoving
seat guide mid-way between the forward and rearward marks.

ey 2 [ W] 4l F oot Ll L o H Py £ Ll 4 IH H N 1
6-1.3 T WVIUVT I'1C oTdAL oU U'iadl UiItcT 1Tiidin VIl uic IIIUVIIIB part Ul uic odal TuUririct GIIHIIO VWILT the mld'Way

mark|{on the non-moving seat guide.
6.1.3{8 Lock the seat at this position. Ensure that the seat is fully latched in its runners on poth sides (if
so equipped) of the seat. The seat is now defined as being at its “mid seating positioh”:“The seat is tested in
this position.

6.1.3]9 If the seat does not lock in this position, move the seat to thé€ first locking posifion that it is
rearward of the mid seating position. The seat is tested in this position.

6.1.3|10 If the seat base is adjustable for tilt it may be set to any.angte from the flattest up tq its mid front
tilt-ug position according to the manufacturer’s preference.

6.1.3]11 If the seat back is adjustable for lumbar support-it.should be set to the fully retragted position,
unlegs the manufacturer specifies otherwise.

6.1.3|12 The head restraint shall be adjusted as specified in Table 2.

6.1.4] Method for seat belt adjustments

The pnchorage points shall be positioned\as specified in Table 2. The tolerance on the pdsition of the
anchprage points is such that each angherage point shall be situated at most at 50 mm from cprresponding
points.

6.2 | Positioning of the ATD.on the seat

6.2.1| General

The peating procedure depends on the dummy used. The following seating procedures are|included for
refergnce purposes;

6.2.2| Procedure for the BioRID Il dummy

The ;procedure is presented in Annex A.

6.2.3 Procedure for the RID2 dummy

The procedure is presented in Annex B.

6.2.4 Procedure for the Hybrid Ill dummy

The procedure is presented in Annex C.

© 1SO 2005 - All rights reserved 5


https://standardsiso.com/api/?name=72b302e799ba90cec6028af49e534546

ISO 17373:

2005(E)

6.3 Additional considerations

In cases where, due to the rearward movement of the seat back during the test, a contact between the seat
back and structural parts of the target vehicle (e.g. the rear wall in a two-seat sports car) is to be expected,
such structural parts with all trim parts shall be replicated on the sled.

The body of the target vehicle may be mounted on the sled in order to replicate the seating position and the
structural parts mentioned above.

6.4 Filmt

6.4.1 ATD

Film targets,
centre of gra
targets shall

of this vertebya.

6.4.2 Seat

For a subse
Figure 1 and

— T2:onth
— T2bis: o
— T3:onth
— T4:onth
— T&: seat|
— T6: if the
Additional ta

Instrumentat

argets

film targets

as described in Table 3, shall be mounted on the side of the head at the locatiort of'the
vity and at a second location on the head in order to determine head rotation. A second set ¢
be rigidly mounted on the first thoracic vertebra to allow determination of the velecity and ro

film targets

Huent film analysis, the following film targets shall be applied to the seat, when possible
Table 4). These targets shall be linked to the seat structure toallow seat behaviour analysis

e side face of the head restraint, at the same height as the-head centre of gravity.
h the side face of the head restraint, on its lower part;

e back rest, at the same height of the shoulderjoint.

e back rest, according to Figure 1 relative te the H-point.

recliner centre.

backrest has a second articulation in its upper part.

gets may be added to suit.individual requirements.

on and targets shall not interfere with the restraint system.

Table 3 — Suggested dummy targets

head
f film
ation

(see

Target number Target location
T11 Head centre of gravity
T12 Cheek
T3bis Shoulder joint
T Junction of the cervical and thoracic spines
NOTE TT1 is the target used to determine head neck kinematics.

© I1SO 2005 — All rights reserved
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D
y
T2 N\ I
. @ T12
T2 bis w
™
3 TT1
T3 bis
76 @ U
TL
Y
o 1
-

1  H-point

D Dummy backset.
E  Dummy height.

Figure 1 — Example of dummy and seat film targets and measurements

Table 4 Suggested dimensions for the test set-up

Dgsignation Description Test device Dimenision
A Vertical distance floor to H-point H-point-Machine As specified by jmanufacturer
B Horizobtal distance footrest to H-point H-point-Machine (850 + 100) mn
C Vertical distance H-point to target T4 ATD (100 = 5) mm
a Angle of footrest to floor As specified by jmanufacturer
@ Pelvis angle ATD Depending on the ATD

6.5 Testreport

The measured co-ordinates/angles of H-point, pelvis and torso, and all film target locations shall be
documented in a test report, e.g. as given in Annex D.

Dummy backset, D, and height, E, shall be measured as follows and should be included in the test report:

— dummy backset is the horizontal distance between the rearmost point of the dummy's head and the
forward most point on the centreline of the head restraint (see Figure 1);

— dummy height is the vertical distance between the upper most point of the dummy head and the
uppermost part of the head restraint (see Figure 1).

© 1SO 2005 - All rights reserved 7
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All deviations from required settings shall be documented in the test report.

6.6 Came

ra positions

Cameras, preferably on-board cameras, shall be used, showing a side view of the torso, head and the
complete seat.

It shall be ascertained that the seat back, the head restraint, and the upper body parts of the ATD are visible
on the film/video during a time interval equal to or longer than 300 ms after the onset of the sled
deceleration/acceleration, ¢

The camera
1 000 frames

7 Testc

7.1 Accel

The test puls

frame rate shall be equal to or greater than 500 frames/sec. It is recommended to use a sett
/sec.

bnditions

pration/deceleration pulse

average acceleration of 5 g over a duration of 91 ms. It is a triangular pulse with a peak acceleration of 1

27 ms.

In a case of

n accelerated sled, the test velocity shall be measured immediately after the acceleration

ng of

e is defined in Figure 2 and Table 5. It is defined by a change of-velocity of 15,5 km/h apd an

D g at

hase

has been completed. If a decelerated sled is used, the test velocity,shall be measured immediately befofe the

impact using

a suitable measurement device.

7.2 Active systems

Systems th
deployment

If such syste
trigger point

If such syste|
in a position

The triggerin
deployment,

require a trigger signal in order to_deploy during the collision shall be installed such
ccurs under the same conditions as-in the target vehicle.

Mms are triggered electronically, the trigger unit may be mounted on the sled. As an alternativ
Can be specified as a time defay with respect to #;, according to the manufacturer's specificat

ms are triggered mechanieally, it shall be ascertained that the triggering mechanics be mo
Corresponding to the-mounting arrangement in the target vehicle.

g configuration~and the status of the device after the test (deployed/not deployed, tin
remarks) shall’be documented in the test report.

that
B, the
ons.

inted

he of

© I1SO 2005 — All rights reserved
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12

10

-/ AN
V X

0 20 40 60 80 100

X<y

X time (ms)
Y apceleration due to gravity (g)

a8 1p,5 km/h, 5 g mean acceleration.

Figure 2 — Acceleration/deceleration pulse

Table 5 — Windows for the acceleration/deceleration pulse

Time Acceleration Av
ms g km/h
0 See definition 3.3
27 10+0,5
15,5+0,7
91+3 0

8 Data recording

8.1 | General

The measurement data shall be recorded in accordance with 1ISO 6487 or SAE J211/1. Measurement data
shall be considered for evaluation

— until the point in time at which the head centre of gravity film target (T11) reaches the position x, during
the rebound phase, i.e. its position shows same horizontal (x)co-ordinate relative to the sled as at the
beginning of the deceleration/acceleration phase, or

— at 300 ms after ¢,

— whichever occurs first.

8.2 Post-test measurements

After the test, any damage to the seat shall be recorded.

© 1SO 2005 - All rights reserved
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Annex A
(normative)

Positioning procedure for BioRID II

A.1 Introduction

The foIIowingl; positioning procedure has been developed for use with the Denton BioRID Ilg Dumpmiy;,

applicable to

A.2 Tools

H-Point mac

Head restraint measuring device (HRMD) (SAE paper 1999-01-0639)

A.3 Establish BioRID position targets

A3.1 The

A.3.2 Dete
the RCAR p

using the H-FPoint machine without the HRMD.)

A.3.3 Set
backset and

A.3.4 Rem

A.4 Instal

A.41 The
recorded in A

A42 The
A43 The

A44 The

all BioRID Il variants.

nine (SAE J826 [3])

seat shall be set according to Table 2 (see 6.1.2).

ocedure [41. (It should be noted that the H-point'thus defined may differ slightly from that dg

height) following the instructions in Au5.1.

ove the HRMD and H-point nyachine.

| BioRID in the seat

H-Point shall~be’ located 20 mm forward (+ 10 mm) and 6 mm below (+ 10mm) the log
3.2

belvis.angle shall be 26,5° from horizontal (+ 2,5°).

nstrumentation plane of the head shall be level (+ 1°).

but is

rmine the H-point of the test seat using the H-peint machine fitted with the HRMD and follpwing

fined

he head restraint to the test position{and measure the head to head restraint distance (HRMD

ation

centre lines of the knees and ankles shall be 200 mm (+ 10 mm) apart.

A.4.5 The upper arms shall be in contact with the seat back with elbows bent so that small fingers of both

hands are in

contact with the vehicle seat and the palms are facing the dummy’s thighs.

A.4.6 Measure the distance between the head restraint and the back of the head (BioRID backset),

following the

a)

10

instructions in A.5.2. Two configurations can occur:

if the BioRID backset is less than the HRMD backset (see A.3.3) plus 20 mm, then proceed with the test;

© I1SO 2005 — All rights reserved
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b) if the BioRID backset is more than 20 mm greater than the HRMD backset (as recorded in A.3.3), then
adjust the position and orientation of the pelvis within the limits specified in A.4.4.1 to A.4.4.4 to achieve a

BioRID backset that is 15 mm greater (+ 5 mm) than the HRMD backset recorded in A.3.3.

NOTE The dummy may be set up taking advantage of the tolerance bands for pelvis angle and H-point location in
order to minimize the difference between actual and target BioRID backset. Use of the BioRID backset tolerance should
be undertaken once all other tolerance values have been used.

The BioRID setup is summarized in Table A.1.

Table A.1 — BioRID setup summary

Location Target measurements with HRMD Tolerance
Dummy H-Point (X-axis) Seat H point + 20 mm (forward) +10ymm
Dummy H-Point (Z-axis) Seat H point + 6 mm (lower) £10' mm
Pelvis angle 26,5° +2,5°
Head plane 0° (level) +1°
Dummy backset HRMD backset + 15 mm (forward) +5mm

A.5 |Backset measurements for BioRID positioning

A.5.1 HRMD backset measuring procedure to establish positioning target

a) llocate the screw on the centre of the rear surface of the HRMD backset probe.

b) Mark the forward most point of the head restraint along the vertical centreline of the head res|

traint.

c) Measure the backset as shown in Figure A.1; it is the horizontal distance between the rearmost point on

ead restraint.

:re HRMD skull (i.e. the screw,_on the backset probe) and the forward most point on cen

freline of the

© 1SO 2005 - All rights reserved
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Key
1 backset fgr BioRID positioning \\'Q

A.5.2 BioRID backset measuring procedl\@j“

a) Mark the farthest rearward point on entrellne of the dummy’s skullcap. This point is 9 cm below the
top centfe edge of the skull cap fles é\asured along the contour skull cap.

b) Measurg the backset as show br(ﬁlgure A.2; it is the horizontal distance between the rearmost pofnt on
the head and the forward m cation on the head restraint as establish in A.5.1.

&
?\
O
S
¥
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1 bhckset for BioRID positioning N\
Figure A.2 — M&@uring BioRID backset
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Annex B
(normative)

Positioning procedure for RID2

B.1 Introduction

This annex (
end impact

dummy is us
parameter in
backset, whe

d for a test. This holds also for multiple tests with one or more similar seats. The mostimp

escribes the steps needed to position the RID2 dummy correctly in a vehicle seat priorito
esting. In order to obtain reproducible results, the procedure shall be applied each: tim

this procedure is the distance between dummy's head and head restraint, referred to as
reas the pelvis position and angle are less important.

rear-
e the
brtant
RID2

B.2 Tools

— H-Point nachine (SAE J826 [3]);

— Head restraint measuring device (SAE paper 1999-01-0639) (Optional);

— RID2 tilt{[sensor positioning system (TPS);

— RID2 H-point locator.

B.3 Procdgdure

a) Set seat|and head restraint according to seat' adjustments requirements.

b) Determine the H-point of the seat using‘an H-point machine and using the RCAR procedure [4].

c) Check iffthe shoulder, elbow, wrist, knee and ankle joints are set to 0 g friction (hip joints require al§o 0 g
friction getting and shall havefriction setting bolts removed).

d) Seating pf the dummy;

1) Unlgck the lumbar bracket of the RID2 [as described in b)].

2) Posjtionr the"dummy in the seat. Initial seating of the dummy is most convenient when the lifting gear
supports ‘the dummy. The H-point of the dummy, given by the H-point locator [see c)], shall be the
mO\.t 1cal vvald adsS pUbbEb:U. ThU bcot vvay tU dU thlb ;b by puahillg thU :\IICC& Uf thc dulllllly ;II the
seat and pulling the torso slightly forward (see Figure B.1), while lowering the dummy into the seat.
Put the feet of the dummy on the foot panel. As a consequence, the torso will be tilted forward
(Figure B.2), depending on the seat type.
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e)
b

f)

DO

LY

1

Check/set distance between head and head restraint (RID2 backset):

1 tilt sensor display unit

Figure B.1 — Seating RID2 into seat, Figure B.2 — Initial seating posture of RID2
H-point as most rearward as possible

bet the pelvis to the initial position: Pull the knees forward'so that the dummy’s H-point coingides with the
1-point of the seat with a tolerance of jgg mm [see f) 5]. The pelvis angle (TPS display: Pelyis_Y) should
e 22,5° + 5°, the lateral angle about the x-axis (TPS(display Pelvis_X) should be 0° + 1°.

Settle the dummy into the backrest Gpholstery by pushing firmly on to the sternum by hand force.
Wait until the neck base angle, Th@ Y sensor shows a stable reading.
Unlock the neck base and adjust to 0° horizontal with the required tolerance of 7‘1’° TPS display
Th1.Y)

Set the head horizontal (TPS display Head_Y: 0° 7(1’ ° and Head_X: 0° + 1°), see c) for how to do so.
Note that the neek-base should be horizontal and the neck vertical and the tolerance [allows for 1°
forward flexiop. This is specified by a negative angle of — 1°.

Check the’RID2 backset. RID2 backset is the minimum horizontal distance between the head and
the head restraint measured along the head midsagittal plane. If no specific required distance is
defined, the RID2 backset should be 65 mm +25 mm. Note that the RID2 backs¢t should be
consistent with the value set in previous tests, in order to allow comparison of seat perfofmance.

[ESET2 x RID2 bhaockaat ognnat kh P2} P2 12N

~+

HtherequiredRID2-backseteannotbe-achievedthepelvisreedsto-berepesitioned—o change the
RID2 backet, slide the pelvis of the dummy forward by pulling at the knees so the upper torso can
move closer to the seat back and the RID2 backset decreases. The pelvis needs to be pushed
further into the seat to increase the RID2 backset by pushing the knees backward and bending the
torso forward. The pelvis tilt sensor measurement (Pelvis_Y) may change to values ranging from
17,5°to 27,5°, while the dummy’s H-point will move rear-forward within — 25 mm to + 50 mm from the
H-point. This is not a problem as long as the same procedure, H-point position and tilt sensor
measurements are applied in all similar runs. In case the RID2 backset remains too large, use the
dummy position in which the head is as close as possible to othe head restraint, yet fulfilling the
remaining procedure. Set the neck base and head again to 0° 7‘1’ and check the RID2 backset.

g) Repeat step 6 until the required RID2 backset is obtained.

© ISO 2005 - All rights reserved 15
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h) Position the feet on the foot panel. Adjust the centre line of the knees to 200 mm + 10 mm apart and do
likewise for the ankles.

i) Position the hands in the lap of the dummy on top of each other. Tape the thumbs of the dummy to each
other and then verify that the head and neck angles have not changed.

i) The dummy is left to rest for 15 min. During this period, the dummy’s back and the seat back will reach a
stable equilibrium situation.

k) Thereafter, the lumbar bracket shall be locked. In no case shall the lumbar bracket be unlocked again
prior the test.

I)  The posf|tions, angles and adjustments are registered according to Table B.1.

m) The hedd set-up may change after setting and therefore shall be set as close to the start."of the test,
timewise, as laboratory safety procedures allow.

Table B.1 — Summary of requirements for positioning the'RID2

Angle/distance to be set Required value TPS reading

Pelvis angle (pbout X-axis) 0° + 45 Pelvis_X
Pelvis angle (pbout Y-axis) 22,5%+ 5° Pelvis_Y
T1 angle (nedk base-plate angle) 0° _2 Thi Y
Head angle o 9° Head_Y
Head to head| restraint distance 2 65 mm £ 25 mm n.a.
H-point of the] dummy with respect to H-point of car/seat® 0 mm

n.a.

135 mm

Distance of cgntre line of knees and ankles 200 mm =10 mm n.a.
@ In case required head-head restraint distanee is not specified otherwise.
b H-point of kar/seat = H-point locatioh-as determined with H-point mannequin.

B.4 Tilt sensors

The tilt sensgrs are;to be used for measuring the initial orientation of the dummy in the seat. The sensors|hook
up to a contrpl/display unit. See Figure B.3 and B.4.

There are 6 sensors, all bi-axial: x-axis pointing posterior-anterior corresponding to lateral left-right angular
orientation and y-axis pointing left-right corresponding to flexion-extension. Where 0° is horizontal, extension
(rearward rotation) is positive and flexion (forward rotation) negative.
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1 tilt sensor control/display

2 aflaptor
3 tilt sensor

Figure B.3 — Tilt sensor positio&% system,1 sensor hooked
o

up to the adaptor for t ntrol/display unit

Ny

Key

pelvis

lower lumbar
thoracal

thorax

neck base-plate
head
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Figure B.4 — Tilt sensor positions
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B.5 Adjustable lumbar bracket

Using a 1/2” square drive wrench, the two parts of the lumbar bracket can be locked and unlocked. The
square end of the drive fits into a square hole at the side of the lumbar bracket, as indicated in

Key
1 1/2" squafe drive hole to adjust lumbar bracket orientation

Figure B.5 — Hole for 1/2” square drive to adjust lumbardbracket orientation

When the Iymbar bracket is assembled to the pelvis, it is possible to reach the lumbar bracket with a
1/2" square grive wrench through a hole at the side of the pelvis{as indicated in Figure B.7. Unlocking gn left
side is by anticlockwise rotation of wrench, on right side by clockwise rotation.

Key
1 hole in pelvis through which the lumbar bracket gan be
adjusted

Figure B.6 — (Un)Locking the lumbar bracket Figure B.7 — Hole for 1/2"” square drive to reach
lumbar bracket

B.6 Adjustable neck bracket and head positioning

The adjustable neck bracket consists of two parts that rotate with respect to each other. The upper part of the
neck bracket rotates around the dummy’s T1 level, which is defined as the bottom centre of the neck. The
orientation of the neck bracket can be adjusted be means of two 5/16” cap head screws. When the dummy is
fully assembled and has been positioned before a test, these cap head screws can be reached through two
holes in the shoulder pads, as shown in Figure B.8.
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Set the neck base horizontal, TPS display shows Th1-Y 0° _2 ° to allow the neck to be set vertical, by lifting the
head neck by the neck base-plate and rotating it forward-backward.

Key
1 hple in shoulderpad to gain access to head bracket bolt

Figure B.8 — (Un)locking the neck bracket

a8  Head-neckqoint free range of rotation.

Figure B.9 — Head nodding joint with flexion and extension buffer

The head is positioned as follows.

— Rotate the head forward until the nodding joint reaches its flexion stop. The nodding joint and buffers are
illustrated in Figure B.9.

— Push the head forward until the neck reaches maximum flexion, maintaining the nodding joint in flexion.
See Figure B.10.

— Rotate only the head backward until the nodding joint reaches its extension stop, maintaining the neck
flexion. See Figure B.11.
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