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A PROPOSAL

I nsert new paragraphs 11. to 11.3., to read:

"11.

11.1.

11. 2.

11. 3.

Annex 6,

TRANSI TI ONAL PROVI SI ONS

As fromthe official date of entry into force of the 02 series of
anendnents, no Contracting Party applying this Regul ati on shal
refuse to grant ECE approval under this Regul ati on as amended by the
02 series of amendments.

As from 12 nonths after the entry into force of the 02 series of
anendrment s Contracting Parties applying this Regulation shall grant
ECE approvals only to those types of vehicles which conply with the
requirenents of this Regulation as anended by the 02 series of
amendment s.

As from 60 nonths after the entry into service of the 02 series of
anendnments Contracting Parties applying this Regulation may refuse
first national registration (first entry into service) of vehicles
whi ch do not neet the requirenments of this Regul ation as amended by
the 02 series of anmendnents."
amend to read
"Annex 6
TECHNI CAL DESCRI PTI ON OF THE SI DE | MPACT DUMWY
GENERAL
The side inpact dunmmy prescribed in this Regulation, including the
instrumentation and calibration, is described in technical draw ngs

and a user's manual 1/

The di mensi ons and masses of the side inmpact dumry represent a 50th
percentile adult male, w thout |ower arnms.

The side inpact dunmmy consists of a metal and plastic skel eton
covered by flesh-simulating rubber, plastic and foam

CONSTRUCTI ON

For an overview of the side inpact dumy see Figure 1 for a schene
and the parts breakdown in Table 1 of this annex.

1/ The dummy is corresponding with the specification of the ES-2 dumy. The

conpl ete set of ES-2 technical drawi ngs and the ES-2 User Manual are
deposited with the United Nati ons Econom ¢ Conmi ssion for Europe (UNECE)
Pal ai s des Nations, Geneva, Switzerland and may be consulted on request at
the secretariat.
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Head

The head is shown as part No. 1 in Figure 1 of this annex.

The head consists of an al um nium shell covered by a pliable vinyl
skin. The interior of the shell is a cavity accomodating tri-axi al
accel erometers and bal | ast.

At the head-neck interface a load cell replacenent is built in. This
part can be replaced with an upper neck | oad-cell

Neck
The neck is shown as part No. 2 in Figure 1 of this annex.

The neck consists of a head-neck interface piece, a neck-thorax
interface piece and a central section that links the two interfaces
t o one anot her

The head-neck interface piece (part No. 2a) and the neck-thorax
interface piece (part No. 2c) both consist of two al um nium di sks
i nked together by neans of a half spherical screw and ei ght rubber
buffers.

The cylindrical central section (part No. 2b) is nade of rubber. At
bot h sides an al unm nium di sk of the interface pieces is noulded in
the rubber part.

The neck is mounted on the neck-bracket, shown as part No. 2d in
Figure 1 of this annex. This bracket can optionally be replaced with
a | ower neck | oad-cell

The angl e between the two faces of the neck-bracket is 25 degrees.
Because the shoul der block is inclined 5 degrees backwards, the
resulting angl e between the neck and torso is 20 degrees.

Shoul der
The shoul der is shown as part No. 3 in Figure 1 of this annex.

The shoul der consists of a shoul der box, two clavicles and a shoul der
f oam cap

The shoul der box (part No. 3a) consists of an al um ni um spacer bl ock,
an alum nium plate on top and an al um nium plate on the bottom of the
spacer block. Both plates are covered with a polytetrafluoretheen
(PTFE) - coati ng

The clavicles (part No. 3b), made of cast pol yurethane (PU)-resin,
are designed to evolve over the spacer block. The clavicles are held
back in their neutral position by two elastic cords (part No. 3c)
which are clanmped to the rear of the shoul der box. The outer edge of
both cl avi cl es accommpdates a design allow ng for standard arm

posi tions.
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2.4.5.

The shoul der cap (part No. 3d) is made of |ow density pol yurethane
foamand is attached to the shoul der bl ock

Thor ax
The thorax is shown as part No. 4 in Figure 1 of this annex.

The thorax consists of a rigid thoracic spine box and three identica
ri b nodul es.

The thoracic spine box (part No. 4a) is nade of steel. On the rear
surface a steel spacer and curved, polyurethane (PU)-resin, back
plate is nounted (part No. 4b).

The top surface of the thoracic spine box is inclined 5 degrees
backwar ds.

At the |l ower side of the spine box a T12 |oad cell or |oad cel
repl acenent (part No. 4j) is nounted.

A rib nodule (part No. 4c) consists of a steel rib bow covered by a
fl esh-sinul ati ng open-cell polyurethane (PU) foam (part No. 4d), a
i near guide system assenbly (part No. 4e) linking the rib and spine
box together, a hydraulic danper (part No. 4f) and a stiff danper
spring (part No. 4Q).

The linear guide system (part No. 4e) allows the sensitive rib side
of the rib bow (part No. 4d) to deflect with respect to the spine box
(part No. 4a) and the non-sensitive side. The guide system assenbly
is equipped with linear needl e bearings.

A tuning spring is located in the guide system assenbly (part
No. 4h).

A rib displacenment transducer (part No. 4i) can be installed on the
spi ne box nounted part of guide system (part No. 4e) and connected to
the outer end of the guide systemat the sensitive side of the rib
Ar s

The arnms are shown as part No. 5 in Figure 1 of this annex.

The arnms have a plastic skeleton covered by a pol yurethane (PU) flesh
representation with a polyvinylchloride (PVC) skin. The flesh
representation consists of a high-density pol yurethane (PU) noul di ng
upper part and a pol yurethane (PU) foam | ower part.

The shoulder-armjoint allows for discrete armpositions at 0, 40 and
90 degree setting with respect to the torso axis

The shoul der-armjoint allows for a flexion-extension rotation only.
Lunbar spi ne

The | unbar spine is shown as part No. 6 in Figure 1 of this annex.
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The | unmbar spine consists of a solid rubber cylinder with two steel
interface plates at each end, and a steel cable inside the cylinder.

Abdonen
The abdonen is shown as part No. 7 in Figure 1 of this annex.
The abdonmen consists of a rigid central part and a foam coveri ng.

The central part of the abdonen is a netal casting (part No. 7a).
A cover plate is nounted on top of the casting

The covering (part No. 7b) is made of pol yurethane (PU) foam
A curved slab of rubber filled with lead-pellets is integrated in the
foam covering at both sides.

Bet ween the foam covering and the rigid casting at each side of the
abdonen, either three force transducers (part No. 7c) or three non-
measuring replacenent units can be nounted

Pel vi s
The pelvis is shown as part No. 8 in Figure 1 of this annex.

The pelvis consists of a sacrumblock, two iliac wings, two hip
joints assenblies and a flesh simulating foam coveri ng.

The sacrum (part No. 8a) consists of a mass tuned nmetal block and a
netal plate mounted on top of this block. |In the aft side of the
block is a cavity to facilitate the application of instrunmentation

The iliac wings (part No. 8b) are made of pol yurethane (PU)-resin.

The hip joints assenblies (part No. 8c) are nade of steel parts.
They consi st of an upper fenur bracket and a ball joint connected to
an axl e passing through the dummy's H point.

The upper fenur bracket abduction and adduction capability is
buffered by rubber stops at the ends of the range of notion.

The flesh system (part No. 8d) is made of a polyvinlychloride (PVC
skin filled with pol yurethane (PU) foam At the H point |ocation the
skin is replaced by open-cell polyurethane (PU) foam bl ock (part

No. 8e) backed up with a steel plate fixed on the iliac wing by an
axl e support going through the ball joint.

The iliac wings are attached to the sacrum bl ock at the aft side and

I inked together at the pubic synphysis |ocation by a force transducer
(part No. 8f) or a replacenent transducer.

Legs

The | egs are shown as part No. 9 in Figure 1 of this annex.
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2.10. 2.

2.10.

2.10.

2.11.

2.11.

2.11.

6

3.

4.

1

2.

The | egs consist of a netal skeleton covered by flesh-stinulating
pol yuret hane (PU) foamwi th a polyvinlychloride (PVC) skin.

A hi gh-density pol yurethane (PU) noul ding with a pol yvinlychloride
(PVC) skin represents the thigh flesh of the upper Iegs.

The knee and ankle joint allow for a flexion/extension rotation only.

Sui t

The suit is not shown in Figure 1 of this annex.

The suit is nmade of rubber and covers the shoul ders, thorax, upper
part of the arns, the abdonen and | unbar spine, the upper part of the
pel vi s.
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Figure 1 - CONSTRUCTI ON OF SIDE | MPACT DUMWY
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Table 1 - Side | npact Dummy Conponents (See Figure 1)

Part No. Descri ption gg?bgLnny
Head
Neck
2a Head- neck interface 1
2b Central section 1
2c Neck-t horax interface 1
2d Neck- br acket 1
3 Shoul der 1
3a Shoul der box 1
3b Clavicle 2
3c El astic cord 2
3d Shoul der foam cap 1
4 Thor ax 1
4a Thor aci ¢ spi ne 1
4b Back plate (curved) 1
4c Ri b nodul e 3
4d Ri b bow covered with flesh 3
de Pi st on-cyl i nder assenbly 3
A4f Danper 3
49 Stiff danper spring 3
4h Tuni ng spring 3
4i Di spl acenment transducer 3
4j T12 load cell or load cell replacenent 1
5 Arm 2
6 Lunbar spine
7 Abdonen
7a Central casting
7b Foam coveri ng
7c Force transducer or replacenent
8 Pel vi s 1
8a Sacrum bl ock 1
8b Iliac w ngs 2
8c Hi p joint assenbly 2
8d Fl esh covering 1
8e H poi nt foam bl ock 1
8f Force transducer or replacenent 1
9 Leg

10 Sui t
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ASSEMBLY OF THE DUMW
Head- neck

The required torque on the half-spherical screws for assenbly of the
neck is 10 Nm

The head- upper neck | oad cell assenbly is nounted to the head-neck
interface plate of the neck by four screws.

The neck-thorax interface plate of the neck is nounted to the neck-
bracket by four screws.

Neck- shoul der - t hor ax

The neck-bracket is nounted to the shoul der block by four screws.

The shoul der-block is nmounted to the top-surface of the thoracic
spi ne box by three screws.

Shoul der - arm

The arnms are nounted to the shoul der clavicles by neans of a screw
and an axial bearing. The screw shall be tightened to obtain a
1- 2 g holding force of the armon its pivot.

Thor ax- | unbar spi ne- abdonen

The mounting direction of rib nbodules in the thorax shall be adapted
to the required inpact side.

A lunmbar spine adapter is munted to the T12 load cell or |oad cel
repl acenent at the |ower part of the thoracic spine by two screws.

The | unbar spine adapter is nounted to the top plate of the |unbar
spine with four screws.

The mounting flange of the central abdom nal casting is clanped
bet ween the | unbar spine adapter and the |unbar spine top plate.

The | ocation of the abdominal force transducers shall be adapted to
the required inpact side

Lunbar spi ne-pel vis-I egs

The | unbar spine is nounted to the sacrum bl ock cover plate by three
screws. In case of using the |ower |unbar spine |oad cell four
screws are used

The | unbar spine bottomplate is nmounted to the sacrum bl ock of the
pel vis by three screws.
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3.5.3. The |l egs are nounted to the upper femur bracket of the pelvis hip
joint assenmbly by a screw.

3.5.4. The knee and ankle links in the |l egs can be adjusted to obtain a
1 - 2 g holding force.

4. MAI N CHARACTERI STI CS

4.1. Mass

4.1.1. The masses of the main dummy conponents are presented in table 2 of
this annex.

Table 2 - Dummy Conponent Masses
Conponent Mass Tol erance .
Principle contents

(body part) (kg) +(kg)

Head 4.0 0.2 Compl et e head assenbly incl udi ng
tri-axial accel eroneter and
upper neck load cell or
repl acenent

Neck 1.0 0. 05 Neck, not including neck bracket

Thor ax 22. 4 1.0 Neck bracket, shoul der cap
shoul ders assenbly, arm
attachnent bolts, spine box,
torso back plate, rib nodul es,
rib deflection transducers,
torso back plate load cell or
repl acenent, T12-load cell or
repl acenent, abdonen centra
casting, abdom nal force
transducers, 2/3 of suit

Arm (each) 1.3 0.1 Upper arm including arm
positioning plate (each)

Abdomen and 5.0 0.25 Abdoren fl esh covering and

| unbar spine | umbar spine

Pel vi s 12.0 0.6 Sacrum bl ock, |unbar spine
nmounting plate, hip ball joints,
upper ferur brackets, iliac
Wi ngs, pubic force transducer,
pel vis flesh covering, 1/3 of
sui t

Leg (each) 12. 7 0.6 Foot, |ower and upper |eg and

flesh as far as junction with
upper ferur (each)

Total dumy 72.0 1.2
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4.2. Pri nci pal di nensi ons

4.2.1. The principal dinensions of the side inpact dumry, based on Figure 2
of this annex, are given in table 3 of this annex.
The di nensi ons are neasured w thout suit

i

Note: The dimensions are to
be measured without suit.

12

13 \

)———_-‘ 14

16

fall ]

Fi gure - MEASUREMENTS FOR PRI NCI PLE DUMW DI MENSI ONS (see Tabl e 3)
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Table 3 - Principle Dunmy Di nensi ons

No. Par anet er Di mensi on (m)

1 Sitting height 909 = 9

2 Seat to shoul der joint 565 + 7

3 Seat to |lower face of thoracic spine box 351 £+ 5

4 Seat to hip joint (centre of bolt) 100 + 3

5 Sole to seat, sitting 442 + 9

6 Head width 155 + 3

7 Shoul der / arm wi dth 470 + 9

8 Thorax w dth 327 + 5

9 Abdormen wi dth 280 + 7

10 Pelvis lap width 366 + 7

11 Head depth 201 £ 5

12 Thorax depth 267 £ 5

13 Abdoren dept h 199 £+ 5

14 Pel vis depth 240 £ 5

15 Back of buttocks to hip joint (centre of bolt) 155 + 5

16 Back of buttocks to front knee 606 + 9

5. CERTI FI CATI ON OF THE DUMWY

5.1 I npact_si de

5.1. 1. Dependi ng on the vehicle side to be inpacted, dumy parts shoul d be
certified on the left-hand side or right-hand side

5.1.2. The configurations of the dunmmy with regards to the nounting
direction of the rib nodules and the location of the abdom nal force
transducers shall be adapted to the required inpact side

5.2 I nstrunentation

5.2.1. Al'l instrumentation shall be calibrated in conpliance with the
requi renents of the docunentation specified in paragraph 1.3

5.2.2. Al'l instrumentation channels shall conply with | SO 6487: 2000 or
SAE J211 (March 1995) data channel recording specification

5.2.3. The m ni mum nunber of channels required to conply with this

regul ation is ten:

Head accel erations
Thorax rib displacenents
Abdoren | oads

Pubi ¢ symphysi s | oad

(3),
(3),
(3) and
(1).
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Addi tionally a nunber of optional instrumentation channels (38) are
avai |l abl e:

Upper neck | oads (6),

Lower neck | oads (6),

Cl avicle | oads (3),

Torso back plate | oads (4,

T1 accel erations (3),

T12 accel erations (3),

Ri b accel erati ons (6, two on each rib),
T12 spine | oads (4),

Lower | unbar | oads (3),

Pel vi s accel erations (3) and

Fenur | oads (6).

Addi tional four position indicator channels are optionally avail abl e:
Thorax rotations (2) and

Pel vis rotations (2)

Vi sual check

Al'l dummy parts should be visually checked for danage and if
necessary replaced before the certification test.

Ceneral test set-up

Figure 3 of this annex shows the test set-up for all certification
tests on the side inmpact dumy.

The certification test set-up arrangenents and testing procedures
shall be in accordance with the specification and requirenents of the
docunent ati on specified in paragraph 1.3.

The tests on the head, neck, thorax and |unbar spine are carried out
on sub assenblies of the dunmmy.

The tests on the shoul der, abdonen and pelvis are performed with the
conpl ete dummy (without suit, shoes and underwear). |n these tests
the dummy is seated on a flat surface with two sheets of |ess than or
equal to 2 mmthick polytetrafluoretheen (PTFE), placed between the
dummy and the flat surface

Al parts to be certified should be kept in the test roomfor a
period of at least four hours at a tenperature between and i ncl udi ng
18 and 22 degrees Celsius and a relative humdity between and
including 10 and 70 per cent prior to a test.

The time between two certification tests on the sane part should be
at |east 30 minutes.

Head

The head sub assenbly, including the upper neck |oad cel
replacenent, is certified in a drop test from200 £+ 1 mmonto a flat,
rigid inpact surface.
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5.

5.

2

The angl e between the inpact surface and the md-sagittal plane of
the head is 35 + 1 degree allowing an inpact to the upper part of the
head side (this can be realised with a sling harness or a head drop
support bracket with a mass of 0.075 + 0.005 kg.).

The peak resultant head acceleration, filtered using
| SO 6487: 2000 CFC 1000, shoul d be between and including 100 g and
150 g.

The head performance can be adjusted to neet the requirenment by
altering the friction characteristics of the skin-skull interface
(e.g. by lubrication with tal cum powder or polytetrafl uoretheen
(PTFE) spray).

Neck

The head-neck interface of the neck is mounted to a specia
certification head-formwith a mass of 3.9 + 0.05 kg (see Figure 6),
with the help of a 12 nmthick interface plate with a nmass

of 0.205 % 0.05 kg.

The head-form and neck are nounted upsi de-down to the bottom of a
neck-pendulum 2/ allowing a lateral notion of the system

The neck-pendul umis equi pped with a uni-axial accel eroneter
according to the neck pendul um specification (see Figure 5).

The neck- pendul um shoul d be allowed to fall freely froma hei ght
chosen to achieve an inpact velocity of 3.4 + 0.1 ms neasured at the
pendul um accel eroneter | ocation.

The neck-pendulumis decelerated frominpact velocity to zero by an
appropriate device 3/, as described in the neck pendul um
specification (see Figure 5), resulting in a velocity change - tinme
hi story inside the corridor specified in Figure 7 and Table 4 of this
annex. Al channels have to be recorded according to the

| SO 6487: 2000 or SAE J211 (March 1995) data channel recording

specification and filtered digitally using |ISO 6487: 2000 CFC 60

2/

3/

Neck pendul um corresponding with Anerican Code of Federal Regul ation 49
CFR Chapter V Part 572.33 (10-1-00 Edition) (See also Figure 5).
The use of 3-inch honeyconb is recomrended (see Figure 5).
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Table 4 - Pendul um Vel ocity Change - Tine Corridor
for Neck Certification Test

Upper
Time (s)

Boundary Lower Boundary

Vel ocity (nis) Time (s) Vel ocity (nis)

0. 001
0. 003
0.014

0.0 0 -0.05
-0.25 0. 0025 -0.375
-3.2 0. 0135 -3.7

0. 017 -3.7

5.

6

6

The maxi mum head-form flexion angle relative to the pendul um
(Angle doA + deC in Figure 6) should be between and including 49.0
and 59.0 degrees and should occur between and including 54.0 and
66.0 ns.

The maxi num head-form centre of gravity displacenments neasured in
angl e deA and deB (see Figure 6) should be: Fore pendul um base
angl e deA between and including 32.0 and 37.0 degrees occurring
bet ween and including 53.0 and 63.0 ns and aft pendul um base
angl e deB between and including 0.81*(angle deA) + 1.75 and

0. 81*(angl e doA) + 4.25 degrees occurring between and i ncl udi ng
54.0 and 64.0 ns.

The neck performance can be adjusted by replacing the eight circular
section buffers with buffers of another shore hardness

Shoul der

The length of the elastic cord should be adjusted so that a force
bet ween and including 27.5 and 32.5 N applied in a forward
direction 4 £+ 1 mmfromthe outer edge of the clavicle in the sanme
pl ane as the clavicle novenent, is required to nove the clavicle

f or war d.

The dummy is seated on a flat, horizontal, rigid surface with no back
support. The thorax is positioned vertically and the arms should be

set at an angle of 40 + 2 degrees forward to the vertical. The |egs

are positioned horizontally.

The inpactor is a pendulumwith a mass of 23.4 + 0.2 kg and di anet er
of 152.4 £ 0.25 mmwith an edge radius of 12.7 mm4/. The inpactor
is suspended fromrigid hinges by four wires with the centre |Iine of
the inpactor at least 3.5 mbelow the rigid hinges (see Figure 4).

The inpactor is equipped with an accel eroneter sensitive in the
direction of inpact and | ocated on the inpactor axis.

The inpactor should freely swing onto the shoul der of the dumy with
an inpact velocity of 4.3 £ 0.1 nis.

4

/

Pendul um correspondi ng with American Code of Federal Regul ation 49 CFR
Chapter V Part 572.36(a) (10-1-00 Edition) (See also Figure 4).
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5.7.6. The inpact direction is perpendicular to the anterior-posterior axis
of the dunmmy and the axis of the inpactor coincides with the axis of
t he upper arm pivot.

5.7.7. The peak accel eration of the inpactor, filtered using
| SO 6487: 2000 CFC 180, should be between and including 7.5 and
10.5 g.

5.8. Arns

5.8.1. No dynamic certification procedure is defined for the arns.

5.9. Thor ax

5.9. 1. Each rib nodule is certified separately.

5.9.2. The rib nmodule is positioned vertically in a drop test rig and the
rib cylinder is clanped rigidly onto the rig.

5.9.3. The inpactor is a free fall mass of 7.78 £ 0.01 kg with a flat face
and a dianeter of 150 £ 2 mm

5.9. 4. The centre line of the inpactor should be aligned with the centre
line of the rib's guide system

5.9.5. The i npact severity is specified by the drop heights of 815, 204 and
459 mm These drop heights result in velocities of approximtely
4, 2 and 3 m's respectively. Inpact drop heights should be applied
wi th an accuracy of 1 per cent.

5.9.6. The rib di splacement shoul d be nmeasured, for instance using the rib's
own di spl acenent transducer.

5.9.7. The rib certification requirements are given in Table 5 of this
annex.

5.9.8. The performance of the rib nodule can be adjusted by replacing the
tuning spring inside the cylinder with one of a different stiffness.

Table 5 - Requirenents for Full Rib Mddule Certification
Drop hei ght M ni mum Maxi mum
Test sequence (accuracy 1% Di spl acenent Di spl acenent
(nm (nm) (nm
1 815 46.0 51.0
204 23.5 27.5

3 459 36.0 40.0
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5.10. Lunbar spi ne

5.10. 1. The | unbar spine is nounted to the special certification head-form
with a mass of 3.9 + 0.05 kg (see Figure 6), with the help of a 12 mm
thick interface plate with a mass of 0.205 + 0.05 kg.

5.10.2. The head-form and | unbar spine are nounted upside-down to the bottom
of a neck-pendulumb5/ allowing a lateral notion of the system

5.10. 3. The neck-pendul umis equi pped with an uni-axial accel eroneter
according to the neck pendul um specification (see Figure 5).

5.10. 4. The neck- pendul um shoul d be allowed to fall freely froma hei ght
chosen to achieve an inpact velocity of 6.05 + 0.1 m's neasured at
t he pendul um accel eroneter | ocation.

5.10. 5. The neck-pendul umis decel erated frominpact velocity to zero by an
appropriate device 6/, as described in the neck pendul um
specification (see Figure 5), resulting in a velocity change - tinme
history inside the corridor specified in Figure 8 and Table 6 of this
annex. Al channels have to be recorded according to the
| SO 6487: 2000 or SAE J211 (March 1995) data channel recording
specification and filtered digitally using | SO 6487: 2000 CFC 60

Table 6 - Pendul um Vel ocity Change - Tinme Corridor
for Lunbar Spine Certification Test

Upper Boundary Lower Boundary
Time [s] Vel ocity [nls] Time [s] Vel ocity [nls]
0. 001 0.0 0 -0.05
0. 0037 - 0. 2397 0. 0027 -0.425
0. 027 -5.8 0. 0245 -6.5
0.03 -6.5

5.10. 6. The maxi num head-form flexion angle relative to the pendul um
(Angle deA + deC in Figure 6) should be between and incl udi ng
45.0 and 55.0 degrees and shoul d occur between and including 39.0 and
53.0 ms.

5.10.7. The maxi mum head-form centre of gravity di splacements neasured in
angl e doA and deB (see Figure 6) should be: Fore pendul um base
angl e deA between and including 31.0 and 35.0 degrees occurring
bet ween and including 44.0 and 52.0 ns and aft pendul um base
angl e deB between and including 0.8*(angle deA) + 2.00 and
0. 8*(angl e deA) + 4.50 degrees occurring between and including 44.0
and 52.0 ns.

5.10.8. The performance of the |unbar spine can be adjusted by changi ng
tension in the spine cable

5/ Neck pendul um corresponding with Anerican Code of Federal Regul ation 49
CFR Chapter V Part 572.33 (10-1-00 Edition) (See also Figure 5).
6/ The use of 6-inch honeyconb is recomrended (see Figure 5).
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5.11. Abdonen
5.11. 1. The dummy is seated on a flat, horizontal, rigid surface with no back

.11,

.11,

.11,

.11,

.11,

.11,

.11,

.12,

.12,

.12,

support. The thorax is positioned vertically, while the arnms and
| egs are positioned horizontally.

2. The inpactor is a pendulumwith a mass of 23.4 + 0.2 kg and di aneter
of 152.4 £ 0.25 mmwi th an edge radius of 12.7 mm 7/. The inpactor
is suspended fromrigid hinges by eight wires with the centre |ine of
the inpactor at least 3.5 mbelow the rigid hinges (see Figure 4).

3. The inpactor is equipped with an accel eroneter sensitive in the
direction of inpact and | ocated on the inpactor axis.

4. The pendulumis equi pped with a horizontal "armrest" inpactor face
of 1.0 £ 0.01 kg. The total mass of the inpactor with the armrest
face is 24.4 + 0.21 kg. The rigid "armrest” is 70 £+ 1 mm hi gh,

150 + 1 mm wi de and should be allowed to penetrate at | east 60 nm
into the abdonmen. The centreline of the pendul um coincides with the
centre of the "armrest”.

5. The i npactor should freely swing onto the abdonen of the dumry with
an inpact velocity of 4.0 £+ 0.1 m's.

6. The inpact direction is perpendicular to the anterior-posterior axis
of the dummy and the axis of the inpactor is aligned with the centre
of the middl e abdonminal force transducer.

7. The peak force of the inpactor, obtained fromthe inpactor
acceleration filtered using I SO 6487: 2000 CFC 180 and mul tiplied by
the inpactor/arnrest mass, should be between and including 4.0 and
14.8 kN, and occur between and including 10.6 and 13.0 ns.

8. The force-time histories neasured by the three abdominal force
transducers nust be summed and filtered using | SO 6487: 2000 CFC 600.
The peak force of this sum should be between and including 2.2
and 2.7 kN, and occur between and including 10.0 and 12.3 ms.

Pel vi s

1. The dummy is seated on a flat, horizontal, rigid surface with no back
support. The thorax is positioned vertically while the arns and | egs
are positioned horizontally.

2. The inpactor is a pendulumwith a mass of 23.4 + 0.2 kg and di aneter
of 152.4 £ 0.25 mmwi th an edge radius of 12.7 nmm8/. The inpactor
is suspended fromrigid hinges by eight wires with the centre |ine of
the inpactor at least 3.5 mbelow the rigid hinges (see Figure 4).

Pendul um correspondi ng with American Code of Federal Regul ation 49 CFR
Chapter V Part 572.36(a) (10-1-00 Edition) (See also Figure 4).
Pendul um correspondi ng with American Code of Federal Regul ation 49 CFR
Chapter V Part 572.36(a) (10-1-00 Edition) (See also Figure 4).
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The inpactor is equipped with an accel eroneter sensitive in the
direction of inpact and | ocated on the inpactor axis.

The inpactor should freely swing onto the pelvis of the dummy with an
i mpact velocity of 4.3 £ 0.1 nis.

The inpact direction is perpendicular to the anterior-posterior axis
of the dummy and the axis of the inpactor is aligned with the centre
of the H point back plate.

The peak force of the inpactor, obtained fromthe inpactor
acceleration filtered using I SO 6487: 2000 CFC 180 and mul tiplied by
the i npactor nmass, should be between and including 4.4 and 5.4 kN
and occur between and including 10.3 and 15.5 ms.

The pubic synphysis force, filtered using I SO 6487: 2000 CFC 600
shoul d be between and including 1.04 and 1.64 kN and occur between
and including 9.9 and 15.9 ms.

Legs

No dynanic certification procedure is defined for the | egs
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Q.
a-

s
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@

Figure 3 - OVERVI EW OF DUMW CERTI FI CATI ON TEST SET- UP

v

Figure 4 - 23.4 kg PENDULUM IMPACTOR SUSPENSION
LEFT: FOUR WIRES SUSPENSION (CROSS WIRES REMOVED)
RIGHT: EIGHT WIRES SUSPENSION
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Pendulum base plate

10 mm .\
A iy

Neck or Lumbar
Spine length

47 mm inclugfing

mounting pjlate

Head form

Figure 6 - NECK AND LUMBAR SPI NE CERTI FI CATI ON TEST SET- UP
(Angl es do6A, doB and doC neasured wi th head-form
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Pendulum velocity change corridor for

neck certification

[s/w] ur AydooA

Time in [ms]

TI ME CORRI DCR

PENDULUM VELOCI TY CHANCGE -

Figure 7 -

FOR NECK CERTI FI CATI ON TEST
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Annex 7,

Pendulum velocity change corridor for
lumbar spine certification

Velocity in [m/s]

Time in [ms]

Fi gure 8 - PENDULUM VELOCI TY CHANGE - Tl ME CORRI DOR
FOR LUMBAR SPI NE CERTI FI CATI ON TEST"

anend to read
"Annex 7
| NSTALLATI ON OF THE SI DE | MPACT DUMW

GENERAL

The side inpact dummy as described in annex 6 of this Regulation is
to be used according the followi ng installation procedure.

| NSTALLATI ON

Adj ust the knee and ankle joints so that they just support the | ower
Il eg and the foot when extended horizontally (1 to 2 g - adjustnent).

Check if the dummy is adapted to the desired inpact direction.

The dummy shall be clothed in a formfitting cotton stretch nid-calf
I ength pant and may be clothed in a formfitting cotton stretch shirt
with short sleeves.

Each foot shall be equi pped with a shoe.
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Pl ace the dummy in the outboard front seat on the inpacted side as
described in the side inpact test procedure specification.

The plane of symetry of the dummy shall coincide with the vertica
medi an pl ane of the specified seating position.

The pelvis of the dumry shall be positioned such that a lateral l|ine
passi ng through the dumry H points is perpendicular to the

| ongi tudi nal centre plane of the seat. The Iine through the dunmy
H points shall be horizontal with a maxi muminclination

of + 2 degrees 9/

The correct position of the dunmy pelvis can be checked relative to
the H-point of the H point Mnikin by using the M3 holes in the H
poi nt back plates at each side of the ES-2 pelvis. The M3 holes are
indicated with "Hr'. The "Hm position should be in a circle with a
radius of 10 mmround the H point of the H point Mnikin

The upper torso shall be bent forward and then laid back firmy
agai nst the seat back (see note 9). The shoul ders of the dumry shal
be set fully rearward.

Irrespective of the seating position of the dumy, the angle between
the upper armand the torso armreference line on each side shall be
40 + 5 degrees. The torso armreference line is defined as the
intersection of the plane tangential to the front surface of the ribs
and the |ongitudinal vertical plane of the dummy containing the arm

For the driver's seating position, wthout inducing pelvis or torso
novenent, place the right foot of the dummy on the non-depressed
accel erator pedal with the heel resting as far forward as possible on
the floor-pan. Set the left foot perpendicular to the lower leg with
the heel resting on the floor-pan in the sane lateral line as the
right heel. Set the knees of the dummy such that their outside
surfaces are 150 £ 10 mmfrom the plane of symetry of the dumry. |If
possible within these constraints, place the thighs of the dummy in
contact with the seat cushion.

For other seating positions, wthout inducing pelvis or torso
novenent, place the heels of the dummy as far forward as possible on
the floor-pan w thout conpressing the seat cushion nore than the
conpression due to the weight of the leg. Set the knees of the dummy
such that their outside surfaces are 150 + 10 nmfromthe plane of
symetry of the dummy.”

The dunmmy can be equipped with tilt sensors in the thorax and the pelvis.
These instrunents can help to obtain the desired position.
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B. JUSTI FI CATI ON
At the present, Regulation No. 95 prescribes the use of the EUROCSI D1 dunmy.

Since the introduction of this dumry, car manufacturers and research

| aboratories in Europe gained experience in the use of the EURCSID-1 dummy.

Al so since then the devel opnents of the EURCSID-1, discussions and research on
side inpact protection have continued on a worl dw de | evel

Probl ens that have been experienced worl dwi de have been |isted and a EURCSI D- 2
Devel opnent Programme has been initiated.

During the thirtieth GRSP session a presentation by the expert fromthe
Net herl ands on behal f of EEVC was held which in short covered:

- History EURCSID-1 Devel opnent

- Harnoni zati on goa

- Mdtivation, including deficiencies that can be addressed by an
i nproved design (rib binding, knee interaction, torso back plate
interference etc.)

- ES-2 Devel opnent Programre

- ES-2 Prototype

- Evaluation programe

* The above-nentioned presentati on can be found on the website of WP. 29/ GRSP
under the informal documents of the thirtieth session.

* The full report of EEVC is entitled “EEVC report on Devel opnent and

Eval uation of the ES-2 dummy” and is downl oadabl e fromthe EEVC website being
WAV EEVC. org, and the Netherlands consider it convenient to put it on the
website of WpP. 29/ GRSP

EEVC Recommendat i ons

- EEVC reconmends to replace EURCSID-1 by ES-2

- EEVC recommends to neasure back plate loads in full vehicle assessnent

- EEVC endorses the ES-2 dumy as candi date for interim harnonization

Taki ng i nto account the above recomendati on, the Netherlands proposes to
anmend Regul ation No. 95 such that the EURCSID-1 dunmy will be replaced by the
ES-2 dumy.

For this reason in the proposal annexes 6 and 7 are proposed to be replaced
conpl etely and sone transitonal provisions are introduced.



