INTERNATIONAL

ISO

STANDARD 15830-2

First edition
2005-12-01

Road vehicles — Design and
performance specifications for
the WorldSID 50th percentile male
side-impact dummy.—

Part 2:
Mechanical subsystems

Véhicules routiers~<'Conception et spécifications de perforn
le mannequin mondial (WorldSID), 50¢ percentile homme, d
latéral —

Partie 2; Sous-systemes mécaniques

hance pour
e choc

_ Reference number
= — 1ISO 15830-2:2005(E)

©1S0 2005


https://standardsiso.com/api/?name=7daf1af70978864cf83f33d3d1e59749

ISO 15830-2:2005(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2005

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2005 — All rights reserved


https://standardsiso.com/api/?name=7daf1af70978864cf83f33d3d1e59749

ISO 15830-2:2005(E)

Contents Page
o] =1V o PRSP OTPRR Vi
T e L d oo 1T o1 4]0 o B SRR vii
1 S D e~ 441 4
2 NOIMALIVE FEFEIENCES ...t e e ssrrreeee e e e e e s snnnnneeeeee e e N e e e e e e
3 Terms and defiNitiONS ... r e e s e e e g b trennees e
4 Mechanical requirements for WorldSID .........ccccccoviiieiiiniieeenniineennieeeenee e W [
4.1 [ (Y= Lo [PPSO URPTTUPRTS L DosUUPUPPURTTY IEPPPRTRTN
410 General deSCriPLION ..o it STttt e e e e e e smnnee e e e e
4.1p Drawings and SPeCifiCatiONS .......ooiuuiiiiiiiiiiiiiieiee e e e e e
0 C B @< ] o3 1 o] o [ PPUPRPSOUPRTPRS SO0 SOUOURPSPURUPRRUTIRTY FEUTTRRRTTI
4.2 NN = o] PSP Syt SRR SOUPRRUIRY FSORPRRR
421  General deSCriPLION ..ot e e e e e s s st raees £ b santaeeeeeeeesssnnnanseeesessnnnnns|eeeeesinnsnnens
4.2 Drawings and SpecCifiCatioNS ........ccccvieeiieeeiiiiiiiiicece e ednia e e e e snrreee e e e e s e
A28 CertifiCatioN ..c.ceiiiieiie e et e e srneeessnneee e |
4.3 Thorax/abdomen/ShOUIAEr .........oooiiiiiiii i e [
43JL  General deSCriPLiON ..o b et e et e e et e e e s snreeeessnneeeesnneeee s foree e
4.3 Drawings and SPeCifiCaliONS ......cueiiiiiiiiiiiiiiiee et e e e seneees e
N 1 C T ©1= o (T o= 10 ] o U o PRSP URRPR ISUPPRRRR
4.4 FUIT @IMIS oo a e skttt e e e e e st e et e e e e e e s s bnbbeeeeaaeessanbneeaaesssannnns eeeaeeeesnnnnns
440  General deSCriPLION ..o o ettt e e e e e ettt e e e e e e e s saabaeeeeaae e s s nnnneeeeesessnnnns eeeeeennninnnens
4.4pP Drawings and SPeCIfiCatiONS ..o imh et e e e e e e
4.5 Half @rms ..o e [
451 General deSCriptioN.......occciiieeee e i e e e e e s nrre e e e e e e s snnnee e e e e s e e
45P Drawings and SPeCIifiCatiONS i e e e e e e e e e s s e e e e e e e
4.6 Lumbar spine and PelVIS ... e rr e e e e s e e
N (R 1= V=T = Lo (ot ol T o1 T Y o RS SRSY ASPEEER
4.6 Drawings and SpecCifiCatiONS ........cccuviiiiiiie e e
o C T O =] (T o= 1 0] e PUURSP USSP ISPPPRRRR
4.7 (0] o] o1=T gl [T o 1 T o OO O PP PP PPPPPUPRTRUPUPITY FOUPPRPOTTPP
A7JL  General deSCIIPHON ....ocviii ettt e et e e e st e e e sbneeesssnbeeeessnneeeesnneeesssforeeesninee e
472 Drawings anO-SPeCifiCatiONS ......cuveiiiiiiiieiiiiie ettt e e e s nnneees e
4.8 Lower legiankle, and FOOT ......ccciiii it e nrbee e e snrne e e see e e e
48[ GeNeral @ESCIIPTION oottt e e sttt e e e e e e e s aab et e e e e e e e s nnnneeeeeeesannnes eeee e e e e naneees
4.8 Drawings and SPeCIfiCAtIONS .......ccccuiiiiiiii e e e snrrre e e e e e e s s e e e e e e e e e
4.9 (O 1o o & o o SRR PRSP URERRSY IR
491 L GENEral dESCIIPTION ..iiiii i e e e e e e s s st e e e e e e e s s s santaeeeeeeeesssnsnssnseessesssnsnns|eeeeessnnsnrens
4.9.PC~Drawings and SPeCIfiCAtIONS .......cccuuiiiiiiei e e e e e e e e e s e e e e e
4.1 Whete- A T T T T T T T T T T T T e 8
5 Certification tEST PrOCEAUIES ...ooiiiiiii ettt ettt e e st e e s bb et e e s st b e e enbteeeesnneeeas 8
51 o [T 1o OO PPERRP 8
LT 0 R o 4T o Tod ] o] 1S PP P PP PP PPPPPPPPPPPTOE 8
L N o o F= T = L { U £ SO OOP PO PRR PR PPPPP 9
D13 SIS OIS e 9
LT I e T o F- =4 o ] o T PURT TP 9
LT T o o Yot =T [T | = TP PPT PP 12
L0 G T =Y A =Y o ] AP PPN 12
5.2 = o3 PRSP 12
L2 T = T o od o = USRS 12
I Y = L £ = RSP PPPTP 12

© 1SO 2005 — All rights reserved il


https://standardsiso.com/api/?name=7daf1af70978864cf83f33d3d1e59749

ISO 15830-2:2005(E)

LT T N o] o = > U £ PP 12
LI B ST 0 K=Y o ] £ PSPPSR PP 12
LI S I o = o T = L0 I PP O PP OPPPPUTPI 13
L T = (o Yo =T [ 1 = PSR 13
LN A OF- (ol U 1 = 1 To] gl o] do To] =To [N | =1 ST PRTT 14
LT T =2y A (=T 0 1o ] € O P P PP PP PP PPPPPPPP 15
5.3 Thorax/abdomen/shoulder full DOAY tESES ... 15
L0 70 A VY I o Yoo |V (=T A=Y= (U1 ISR 15
LR S o Lo TU ] [ =T g (= S SRR 17
5.3.3  Thorax With Nalf @rm. ...t e st e e e s bt e e e s anereeas 19
5.3.4  ThoraxX WithOUL @M. ettt e st e e s be et e e s te e e e sbbeeeesnnneeeas 20
LRSS N o 1 3 [oY oo Y=Y A = A PR .22
B5.3.8  PeIMIS ST . e e b e e e s nnre e e s nreeesenness ko AT .24
54 DA ZEIO VAIUES....ciie ittt e e e e e e e e e e e e s s sanraeeeeeeeesssnsnnnnneeneeesnnnnenee@T} S ennn .25
Annex A (rformative) SUPPOIt @QUIPMENT ... ...ueiiiiiieiiiiiiieee ettt e e e e e e e e e e e s sbebeeee e e e et e s A e reeaaae s . 26
Al Spécialized WorldSID SUPPOrt @QUIPMENT ...ccoiiiiiiiiiiiiee et (e . 26
A.2 Other support equipment typically available in test laboratories ..............cc... @7, .26
Annex B (rformative) Drawings and specifications, PDF and STP fileS ......ccccccoviii e v . 28
Annex C (ifformative) Drawing liSt. ..o e el e e e e e rnrrr e e e e e . 29
Figures

Figure 1 —|Head centre of gravity I0CatioN ...........coeviiiiiiiiiice e e e e e s s e e e e e s eeeee s 2
Figure 2 —|Lateral head drop angle ... gm et .10
Figure 3 —|Head bracket installation for 1ateral drops ........ s e .10
Figure 4 —|Frontal head drop angle ... ... ittt e st e et e e e s sbneeaeans J11
Figure 5 —|Head bracket installation for frontal drBPS ...........veeeiiiiiieiiiiee e J11
Figure 6 —|Front view of setup for full dummy: certification tESIS...........coviiiiiiiii e .16
Figure 7 —|Side view of setup for fulldirmmy certification teStS ..........ceeeeiiiiiiiiiii e .17
Figure 8 —|Using an inclinometérwith the H-point tool to check pelvis angle............cccoociiiiiiiiieeenn, .17
Figure 9 —|Shoulder test, AUMMY and arm POSILION ........cc.uuiiiiii e e e ee s .18
Figure 10 —+ Thoraxtest without arm, dummy and arm POoSItioN............ccceeeeiiiiiiiiieee e .21
Tables

Table 1 — WhortdStbheadcertificationmspecifications e 3
Table 2 — WorldSID neck certification SPeCIfiCatiONS ..........cuviiiiiiiiiiiicce e e 4
Table 3 — WorldSID shoulder certification SPeCIfiCAtIONS ..........cuueiiiiiiiiiiiiiiee e 5
Table 4 — WorldSID thorax with half-arm certification SPecifications ... 5
Table 5 — WorldSID thorax without arm certification SPecifiCations .............ccoviiiiiiiiiiii e 5
Table 6 — WorldSID abdomen certification SPeCifiCatioNS..........ooi i 6
Table 7 — WorldSID pelvis certification SPECIfICAtIONS.........cooiiiiiiiiiiiiie e 7

iv © I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=7daf1af70978864cf83f33d3d1e59749

ISO 15830-2:2005(E)

Table 8 — Sensors for neck assembly
Table 9 — Neck test preconditions
Table 10 — Pendulum arm deceleration pulse
Table 11 — Filter specification for neck test
Table 12 — Dummy full body test preconditions

Table 13 — Relationship between mechanical measurement indicators and the tilt sensors

Table 14 — Dummy set up criteria

Tabje 15 — Sensors for shoulder test
Tabje 16 — Filter specifications for shoulder test
Tabje 17 — Sensor specifications for thorax with half arm test
Tab
Tabje 19 — Sensor specifications for thorax without arm test
Tab
Table 21 — Simulated armrest specifications
Tab
Table 23 — Filter specifications for abdomen test
Tab)
Table 25 — Filter specifications for,pelvis test
Table A.1 — Specialized WopldSID support equipment
Tab)
Tabje C.1 — WorldSID drawing list

Tabje C.2 —WarldSID fasteners

e 18 — Filter specifications for thorax with half arm test............cccoooo e N,
e 20 — Filter specifications for thorax without half arm testi,......cccccov v,
e 22 — Sensor specifications for abdomen teStsi .. .o
e 24 — Sensor specifications for PeIVISITEST..........cccciiiiiiii e
e A.2 — Other standard support @QUIPMENL..........cc.uviieiieeee i s e e e

© 1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=7daf1af70978864cf83f33d3d1e59749

ISO 15830-2:2005(E)

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 1SO
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-governmentar, I _fiason with 1S5S0, als0 [ake part i the WOrk. 1SO_collaborates closely witht] the
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 2.
The main thsk of technical committees is to prepare International Standards. Draft Interfiational Standards
adopted byl the technical committees are circulated to the member bodies for voting-‘Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting'a.vote.

Attention is|drawn to the possibility that some of the elements of this document mjay be the subject of pgtent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 158302 was prepared by Technical Committee ISO/TC 22, Road) vehicles, Subcommittee S{ 12,
Passive safety crash protection systems.

ISO 15830 [consists of the following parts, under the general title,Road vehicles — Design and performance
specifications for the WorldSID 50th percentile male side impactdummy:

— Part 1:|Terminology and rationale
— Part 2:|Mechanical subsystems
— Part 3:|Electronic subsystems

—  Part 4:|User's manual

vi © I1SO 2005 — All rights reserved
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Introduction

This first edition of ISO 15830 (all parts) has been prepared on the basis of the existing design, specifications
and performance of the WorldSID 50™ percentile adult male (PAM) side impact dummy. The purpose of ISO 15830
is to document the design and specifications of this side impact dummy in a form suitable and intended for
worldwide regulatory use.

In 1997, 1ISO/TC22/SC12 initiated the WorldSID 50" PAM dummy development, with the aims-gf defining a
glohal-consensus side impact dummy, having a wider range of human-like anthropometry) bigfidelity and
injury monitoring capabilities, suitable for regulatory use. Participating in the development wefe research
institutes, dummy and instrumentation manufacturers, governments, and vehicle mapufacturers from around
the world.

With regard to potential regulatory, consumer information or research, and development use of SO 15830,
usefs will need to identify which of the permissive (i.e. optional) sensors and. other elements defingd in Part 3
are fto be used in a given application.

In ofder to apply ISO 15830 properly, it is important that all four parts be used together.

© 1SO 2005 — All rights reserved Vii
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IN

TERNATIONAL STANDARD ISO 15830

-2:2005(E)

Road vehicles — Design and performance specifications for
the WorldSID 50th percentile male side-impact dummy —

P

art 2:

Mechanical subsystems

1
Th

ce
an

2

Th

Scope

ig part of ISO 15830 specifies requirements for mechanical components, drawings and sp
rijfication tests, and support equipment for the WorldSID 50t percentile sideimpact dummy,
thropomorphic dummy for side impact testing of road vehicles. It is applicable to impact tests inv|
passenger vehicles of category M1 and goods vehicles of category N1,

impacts to the side of the vehicle structure, and

impact tests involving use of an anthropomorphic dummy as a human surrogate for the
evaluating compliance with vehicle safety standards.

Normative references

¢ 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

do

cument (including any amendments)-applies.

ISO|16487, Road vehicles — Measurement techniques in impact tests — Instrumentation

ISO| 15830-1, Design and performance specifications for the WorldSID 50th percentile male
dumpmy — Part 1: Terminology and rationale

ISO| 15830-3:2005, Design and performance specifications for the WorldSID 50th percentile male
dumpmy — Part 3: )Electronic subsystems

ISO| 15830-4y. .Design and performance specifications for the WorldSID 50th percentile male

du

SA

ecifications,
a standard
plving:

purpose of

For dated

referenced

side impact

side impact

side impact

rlmy —Part 4: User’s manual

J211-1:2003, Instrumentation for impact test — Part 1: Electronic instrumentation

SAE J2570:2001, Reference specification for anthropomorphic test device transducers

49 CFR Part 572, subpart E, Anthropomorphic test dummies, United States of America Code of Federal
Regulations issued by the National Highway Traffic Safety Administration (NHTSA), Washington, DC, US

3

Fo

Terms and definitions

r the purposes of this document the terms and definitions given in ISO 15830-1 apply.

© 1SO 2005 — All rights reserved
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4 Mechanical requirements for WorldSID

41 Head

4.1.1 General description

The head assembly shall consist of the components and assembilies listed in head assembly drawing W50-
10000.pdf (see Annex B).

4.1.2 Drawings and specifications

— The head assembly and components shall conform to head assembly drawing W50-10000.pdf (see
Annex B) and the subassembly and component drawings listed therein.

— The total assembly shall have a mass of 4,22 kg + 0,05 kg.
— The ceptre of gravity shall be located as indicated in Figure 1.
— The materials used in the construction of the head assembly shall not contain ead or lead alloys.

— The flgsh material and/or external surface characteristics shall enablg positive attachment of adhesive
targets

— If presgent, cables exiting the head assembly shall exit at the<rear and include a secure strain rglief
mechahism.

Figure 1 — Head centre of gravity location

4.1.3 Certification

When assembled according to ISO 15830-4, and tested using the procedure specified in 5.1, the head
assembly shall meet the specifications given in Table 1.

2 © 1SO 2005 — All rights reserved
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4.2

4.2

The

200

4.2,

4.2.

Wh
ass

ISO 15830-2:2005(E)

Table 1 — WorldSID head certification specifications

Frontal drop

Variable Absolute value
Peak resultant acceleration (G) 225to0 275
Peak lateral acceleration (ay) (G) <15
Maximum percentage, subsequent-to-main peak (%) <10

Lateral drop

Variable Absolute value
Peak resultant acceleration at CG (G) 99 to 121
Peak longitudinal acceleration (ax) (G) <15
Maximum percentage, subsequent-to-main peak (%) <10

Neck

1 General description

neck assembly shall consist of the components and assemblies listed in neck assembly dr
DO0.pdf (see Annex B).

P Drawings and specifications

The neck assembly and components shall-conform to neck assembly drawing W50-20000.pdf
B) and the subassembly and component drawings listed therein.

The total assembly shall have a mass of 3,23 kg + 0,15 kg.
The materials used in the construction of the neck assembly shall not contain lead or lead allo

The flesh material and/or’external surface characteristics shall enable positive attachment
targets.

If present, cables exiting the neck assembly shall include a secure strain relief mechanism.
B Certification

bn .assembled according to 1SO 15830-4, and tested using the procedure specified in 5.3

bmbly shall meet the specifications given in Table 2.

hwing W50-

(see Annex

S.

of adhesive

P, the neck

© 1SO 2005 — All rights reserved
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Table 2 — WorldSID neck certification specifications

Variable Absolute value
Maximum angular displacement of the head form relative to the pendulum,  (degrees) 50 to 61
Decay time of B to 0 degrees (ms) 58to 72
Peak moment at occipital condyle (Nm) 55to0 68

Z1 .07
Tt~

Peak m\rlllcllt dcuay time-to—©

A L A
INTTTATTIS)

Peak fodward potentiometer angular displacement (degrees) 32to0 39
Time of peak forward potentiometer angular displacement (ms)2 56 10-68
Peak regqrward potentiometer angular displacement, 6 (degrees) 80yto 37
Time of peak rearward potentiometer angular displacement, 6z (ms)? 56 to 68
a T=0|s at initial pendulum contact with honeycomb or alternative products which can be shown to lead to the same results.

4.3 Thor

4.3.1 Gen

The thora
thorax/abdd

4.3.2 Dra

— The th
assem
therein

ax/abdomen/shoulder

eral description

/fabdomen/shoulder assembly shall consist of the, components and assemblies listeg
men/shoulder assembly drawing W50-30000.pdf (See Annex B).

vings and specifications

orax/abdomen/shoulder assembly andlLcomponents shall conform to thorax/abdomen/shoy
bly drawing W50-30000.pdf (see Annex B) and the subassembly and component drawings li

— The tofal assembly shall have a mass.of 20,55 kg + 1,0 kg.

— The materials used in the consStruction of the thorax/abdomen/shoulder assembly shall not contain leg

lead al

— The flg
targets

— If pres
mechal

oys.

sh material and/or external surface characteristics shall enable positive attachment of adhe

bnt, cables exiting the thorax/abdomen/shoulder assembly shall include a secure strain r
nism,

Ider

sted

d or

Sive

elief

4.3.3 Certification

4.3.3.1 Shoulder

When assembled according to 1ISO 15830-4, and tested using the procedure specified in 5.3.1 and 5.3.2, the

shoulder as

sembly shall meet the specifications given in Table 3.

© 1SO 2005 — All rights reserved
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Table 3 — WorldSID shoulder certification specifications

Variable Absolute value
Peak pendulum force (kN) 2,6103,3
Peak shoulder rib deflection (mm) 35t0 44

4.3.

Wh
thor

4.3.

Wh
thor

3.2

3.3

Thorax with half arm

bn assembled according to 1ISO 15830-4, and tested using the procedure specified in 5)3:1 an
ax with half-arm assembly shall meet the specifications given in Table 4.

Table 4 — WorldSID thorax with half-arm certification specifications

Variable Absolate value
Peak pendulum force (kN) 471t06,4
Peak T4 acceleration along y axis (G) 24 t0 33
Peak T12 acceleration along y axis (G) 20to 28
Peak thorax rib 1 deflection (mm) 35t0 47
Peak thorax rib 2 deflection (mm) 42 to 57
Peak thorax rib 3 deflection (mm) 40 to 54

Thorax without arm

bn assembled according to 1ISO 15830-4, and tested using the procedure specified in 5.3.1 an
ax without arm assembly shall imeet the specifications given in Table 5.

Table 5 < WorldSID thorax without arm certification specifications

Variable Absolute value
Pgak pendulum force (kN) 3,2t03,9
Peak T4 acceleration along y axis (G) 12 to 17
Peak T12 acceleration along y axis (G) 15to0 21
Peak thorax rib 1 deflection (mm) 34 t0 43

d 5.3.3, the

d 5.3.4, the

4.3.

3.4

D [ ool ekl b L N\
roadinN UTUTaA T £ UTTITUUUTT TTITTT)

Al ba 40
OF U 50

Peak thorax rib 3 deflection (mm)

34 t0 43

Abdomen

When assembled according to ISO 15830-4, and tested using the procedure specified in 5.3.1 and 5.3.5, the
abdomen without arm assembly shall meet the specifications given in Table 6.

© 1SO 2005 — All rights reserved
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Table 6 — WorldSID abdomen certification specifications

Variable Absolute value
Peak abdomen rib 1 deflection (mm) 33t0 41
Peak abdomen rib 2 deflection (mm) 31to 39
Peak pendulum force (kN) 2,6t03,3
Peak T12 acceleration along y axis (G) 15t0 20

4.4 Full arms

4.4.1 Gerleral description
The full arfn assembly may be installed on either side of the dummy. If installed, it shall consist of| the

components and assemblies listed in full arm assembly drawings W50-61000.pdf (left)}zand W50-61001.pdf
(right) (see Annex B).

4.4.2 Draings and specifications

— The full arm assembly and components shall conform to full arm assembly drawings W50-61000.pdf (left)
and W50-61001.pdf (right) (see Annex B) and the subassemblies afid component drawings listed thergin.

— The total assembly shall have a mass of 3,72 kg + 0,15 kg.
— The materials used in the construction of the full arm assembly shall not contain lead or lead alloys.

— The flgsh material and/or external surface characteristics shall enable positive attachment of adhesive
targets

— If present, cables exiting the full arm assembly shall include a secure strain relief mechanism.

4.5 Halfprms

45.1 Gerleral description

The half afm assembly shall-consist of the components and assemblies listed in half arm assembly W50-
62000.pdf (see Annex B).

4.5.2 Drayings and'specifications

— The hdlf arm(assembly shall conform to half arm assembly drawing W50-62000.pdf (see Annex B)|and
the suhassemblies and component drawings listed therein.

— The total assembly shall have a mass of 1,77 kg + 0,09 kg.
— The materials used in the construction of the half arm assembly shall not contain lead or lead alloys.

— The flesh material and/or external surface characteristics shall enable positive attachment of adhesive
targets.

6 © 1SO 2005 — All rights reserved
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Lumbar spine and pelvis

1 General description

The lumbar spine and pelvis assembly shall consist of the components and assemblies listed in lumbar spine
and pelvis assembly drawing W50-40000.pdf (see Annex B).

4.6.

2 Drawings and specifications

— The lumbar spine and pelvis assembly shall conform to lumbar spine and pelvis assembly drawing W50-

4.6.

Wh

The total assembly shall have a mass of 17,75 kg + 0,90 kg.

The flesh material and/or external surface characteristics shall enable pasitive attachment
targets.

If present, cables exiting the pelvis assembly shall include a secure strain relief mechanism.

3 Certification

pelMis assembly shall meet the specifications given in Table*7:

4.7

4.7.

The
dra

4.7.

Table 7 — WorldSID pelvis certification specifications

Variable Absolute value
Peak acceleration along y axis (G) 41t0 51
Peak pelvis pendutum force (kN) 6,3t07,8
Peak T12 acceleration along y axis (G) 10to 14

Upper legs

1 General deScription

upper leg,\assembly shall consist of the components and assemblies listed in upper le
vings W50+51000.pdf (right) and W50-51050.pdf (left) (see Annex B).

PC-Drawings and specifications

20000 Pt (SEe ANMEX B and e SUbasSembiies ant CoMmponent arawings HiSted theTem. ]

The materials used in the construction of the pelvis assembly shall not contain lead\or’lead allgys.

of adhesive

bn assembled according to 1SO 15830-4, and tested using.the procedure specified in 5.3.1 and 5.3.6, the

) assembly

The upper leg assembly and components shall conform to upper leg drawings W50-51000.pdf (right) and
W50-51050.pdf (left) (see Annex B) and the subassemblies and component drawings listed therein.

The total assembly shall have a mass of 6,71 kg + 0,30 kg.

The materials used in the construction of the upper leg assembly shall not contain lead or lead alloys.

The flesh material and/or external surface characteristics shall enable positive attachment of adhesive

targets.

If present, cables exiting the upper leg assembly shall include a secure strain relief mechanism.

© 1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=7daf1af70978864cf83f33d3d1e59749

ISO 15830-2:2005(E)

4.8 Lower leg, ankle, and foot

48.1 Gen

eral description

The lower leg, ankle, and foot assembly shall consist of the components and assemblies listed in lower leg,
ankle, and foot assembly drawing W50-54054.pdf (right) and W50-54056.pdf (left) (see Annex B).

4.8.2 Drawings and specifications

— The lower leg assembly shall conform to lower leg, ankle and foot assembly drawing W50-54054.pdf

(right)
therein

ANa-W50-54055 . paf (feft) (See Annex B) and the subassembiies and component arawimgs. i

— The total assembly shall have a mass of 5,09 kg + 0,13 kg.

— The materials used in the construction of the lower leg assembly shall not contain lead-orlead alloys.

— The flg
targets

— If prese

sh material and/or external surface characteristics shall enable positive_attachment of adhe

nt, cables exiting the lower leg assembly shall include a secure strain‘relief mechanism.

4.9 Clothing

49.1 Gen

The clothin
80100.pdf (|

4.9.2 Dra

— The cl
subasg

eral description

g shall consist of the components and assembliés listed in clothing assembly drawing V)
5ee Annex B).

vings and specifications

pthing shall conform to clothing—assembly drawing W50-80100.pdf (see Annex B) and
emblies and component drawings listed therein.

— The total assembly shall have a mass of 1,85 kg = 0,09 kg.

— The materials used in the censtruction of the clothing shall not contain lead or lead alloys.

— The ex

4.10 Who

fernal surface characteristics shall enable positive attachment of adhesive targets.

e dummy

— The total dummy assembly including clothing shall have a mass of 74,88 kg + 3,74 kg.

sted

sive

50-

the

5 Certif

ication test procedures

5.1 Head

5.1.1 Principle

Certify the dynamic response of a head assembly by performing a 200 mm lateral drop on each side of the

head and a

376 mm drop on the forehead.
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2 Apparatus
49 CFR Part 572, Subpart E, horizontal head impact surface
— Chrome plated rigidly supported horizontal steel plate

— 50,8 mm x 610 mm x 610mm

— 8- 80 rms micron/mm surface finish

Instrumented head assembly (drawing W50-10000.pdf) (see Annex B) including the instrummen|
and upper neck load cell or structural replacement

Two SHCS M6 x 12

3 Sensors

triaxial linear accelerometers as described in ISO 15830-3:2005, 4.1.3.2:

1 Preparation

Expose the head assembly to an environment with a temperature of 21,4 degrees C + 0,8 deg
a relative humidity between 10% and 70% for a period @f.at least four hours prior to a test.

Clean the head skin surface and the surface of the‘impact plate with 1,1,1 trichlorethane or eq
Install the triaxial accelerometer in the head_assembly.

Install the upper neck load cell, angular “accelerometers and dual-axis tilt sensor, or their {
mass replacements.

Attach the head drop tool to the bottom of the upper neck load cell or its structural replacem
two SHCS M6x12. Mount thetool for left or right lateral, or frontal drops as shown in Figures 2
When mounted for lateral drops, position the head such that its midsagittal plane has an angle
with the impact surface~and its anterior-posterior axis is horizontal to within 1 degree.

Suspend the head-above the drop table using the head drop tool and a quick release mechani

For lateral tests, position the head so its lowest point is 200 mm + 0,25 mm above the impact
drop thechead.

For asfrontal test, position the head so the lowest point on the forehead is 376 mm + 0,25 mr

tation insert

yjrees C and

Livalent.

structural or

ent with the
, 3,4 and>5.
of 35° + 1°

sm.

surface and

n above the

impact surface.
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Figure 2 — Lateral head drop angle

SHCS M6 =210

7

Figure 3 — Head bracket installation for lateral drops

10 © 1SO 2005 — All rights reserved
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Figure 4 — Frontal head.drop angle

SHCS Me =210

o

© 1SO 2005 — All rights reserved
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Figure 5 — Head bracket installation for frontal drops
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5.1.5 Procedure

— Record and filter the head accelerations from the triaxial accelerometer according to SAE J211 and

ISO 6487 Channel filter class 1000.

— Drop the head onto the rigid plate from the specified height by means that ensure quick release.

— Visually inspect the head for damage to the skin or skull, and note any such damage in the test report.

— Allow at least 2 hours between successive tests on the same head.

5.1.6 Tesfreport

Document the results of both the left and right lateral and the frontal drop tests.

5.2 Neck

5.2.1 Principle

Certify the glynamic response of the neck assembly by performing lateral pendulum-tests.

5.2.2 Matkgrials

For the pehdulum stop, use aluminium honeycomb, of density 28,8 kg/m* + 4,90 kg/m*® and dimensjons
102,0 mm minimum x 102,0 mm minimum with a thickness along the cells of 76,2 mm + 4 mm or alternative
products wiyich can be shown to lead to the same results.

5.2.3 Appgaratus

— Neck assembly as specified in 4.2.1.

— WorldgID head form (drawing W50-83000-pdf) (see Annex B).

— Neck pendulum apparatus as specified\in 49CFR Part 572, Subpart E.

5.2.4 Senfsors

Perform thq test using the sensers given in Table 8.

Table 8 — Sensors for neck assembly

Variable

Sensor

Performance

Pendulum afceleration

Single axis accelerometer

SAE J2570

Endevco /231C-/50¢

forward pendulum-to-head form sliding rod,
positive when doing a right side impact (64)

Pendulum velocity Not specified Resolution 0,02 m/s or better
Angular displacement of forward pendulum-to- | Angular potentiometer SAE J2570

head form sliding rod, positive when doing a right

side impact (&)

Angular displacement of rearward pendulum-to- | Angular potentiometer SAE J2570

head form sliding rod, positive when doing a right

side impact (&)

Angular displacement of head form about | Angular potentiometer SAE J2570

12
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Variable Sensor Performance

Neck moment My Upper neck load cell SAE J2570

ISO 15830-3:2005, 4.1.3.5

Neck force F, Upper neck load cell SAE J2570

ISO 15830-3:20065, 4.1.3.5

a

Accelerometer model 7231C-750 is a product supplied by Endevco Corp. San Juan Capistrano, California, USA. 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. Alternative products may be
used if they can be shown to lead to the same results.

5.2.

EXp

5.2.

b Preparation

ose the neck to the conditions specified in Table 9 for at least four hours prior to a test.

Table 9 — Neck test preconditions

Variable Specification
Temperature (degrees C) 214+ 0,8
Relative humidity (%) 40 £ 30

Attach the top of the neck to the head form.

Attach the bottom of the neck to the pendulum.interface. Ensure that the screws do not protr
neck rubber as this may influence the responsg!’ If the screws are too long, insert washers und
of the screw in order to prevent rubber contact. Mount the pendulum interface to the pendulu
the head form’s midsagittal plane is vertical and is perpendicular to the plane of motion of the
longitudinal centreline.

Slide the carbon fiber rods through the potentiometer housings on the pendulum. First slide

the potentiometer closest towthe pendulum over the central steel rod in the head form, the
small spacer ring and the_second pivot. Carefully tighten the second pivot.

b Procedure
Record and filterythe data according to ISO 6487 or SAE J211 Channel filter class 1000.

Releasethg pendulum and allow it to fall freely from a height such that the velocity at impact
0,1 m/s,ameasured at the centre of the pendulum mounted accelerometer.

Decelerate the pendulum arm using the 28,8 kg/m® aluminium honeycomb or alternative pro

10

Lide into the
er the head
m such that
pendulum’s

the pivot of
h install the

s 3,4m/s +

Hucts which

la lo. + l ot +lo | + I +lo olaal 1 H + Talal
LAl bt oSTTUwWIT U 1T au tU U1 odITIT TTOUILS, tU ALITiTVT UTT PJTTTUUTUNTT puiotT yivelTimnh Tauic LU,
Allow the neck to flex without impact of the head or neck with any object other than the pendul

Conduct the test such that the time between raising the pendulum and releasing it does
5 minutes.

um arm.

not exceed

Conduct the test such that the time between any tests on the same WorldSID neck is not less than

30 minutes.

© 1SO 2005 — All rights reserved
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Table 10 — Pendulum arm deceleration pulse

Variable Value
Velocity change at 4 ms2 0,77 m/s to 1,04 m/s
Velocity change at 8 ms? 1,60 m/sto 2,16 m/s
Velocity change at 12 ms? 2,43 m/s to 3,29 m/s
a  T=0s atinitial contact with honeycomb or alternative products which can be shown to lead to the same results.

5.2.7 Calgulation procedures

— Filter the data according to ISO 6487 or SAE J211, as given in Table 11.

— Integrate the filtered and adjusted acceleration time histories.

— Calculate the flexion angle of the head form using the following equation:
p=06}+6,

where:

B = angular displacement of head form relative to the pendulum

6 = Argular displacement of forward pendulum-to-head form¥sliding rod, positive when doing a right side
impact

6y = Lateral angular displacement of head form aboutforward pendulum-to-head form sliding rod, posjtive
when doing|a right side impact

— After performing this calculation, digitally_filter all angular displacements using ISO 6487 or SAE J211
CFC 180

— Calculgte the moment about the ogeipital condyle as Mg, = My + (Fy) x (0,0195m), where the M, and Fy,
polarities are in accordance withithe SAE J211 sign convention.

Table 11 — Filter specification for neck test

Variable Filters@
Pgndulum agcceleration CFC 60
Pgndulumrvelocity No digital filtering
Arjgular displacement of forward rod (6F) CFC 1000
Angular displacement rear rod (6r) CFC 1000
Angular displacement of head form () CFC 1000
Neck moment M CFC 600
Neck force F, CFC 1000
a  ISO 6487 or SAE J211

14 © 1SO 2005 — All rights reserved
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5.2.8 Testreports

Doc

53

ument the results of the test.

Thorax/abdomen/shoulder full body tests

5.3.1 Full body test setup

5.3.1.1 Materials

Use

5.3.

5.3.

EXxp

5.3.

Teflon®Y) sheets of sufficient size to cover seat.

1.2  Apparatus

H-Point tool (drawing W50-82500.pdf) (see Annex B).
Tilt sensor or inclinometer.

Dummy certification test bench.

Seat and back Teflon® sheets described in Annex A.1.

1.3  Preparation

ose the dummy, clothed in its suit, to the conditions given'in Table 12 for at least four hours pri

Table 12 — Dummy full body test preconditions

Variable Value
Temperature (degrees C) 21,4+0,8
Relative humidity (%) 40 + 30

1.4  Setup procedure

Install the H-point.tool.

Install dual axis'tilt sensors in the head, thorax and pelvis to check the angles about x and y di
Cover the.seat back and base with Teflon® sheets.

Seatthe dummy on the rigid seat as shown in Figure 6 and Figure 7.

Dr to a test.

rection.

Place the dummy on the seat and position it using either mechanical measurements on a dummy

component or tilt sensors to verify the positions. The relationship between mecha
measurements and the tilt sensors are given in Table 13.

Position the dummy according to the criteria given in Table 14.

nical angle

1) Teflon® is a commercial product. This information is given for the convenience of users of this Standard and does not
constitute an endorsement of the product named. Alternative products may be used if they can be shown to lead to the
same results.

© 1SO 2005 — All rights reserved
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Table 13 — Relationship between mechanical measurement indicators and the tilt sensors

Location Mechanical reference Tilt sensor (angular displacement
about the noted axis)
Head zero Landmark on head is horizontal X:0°Y:Q°
Thorax zero Top of the lower neck bracket is horizontal X:00Y:0°
Pelvis zero X angle zero degree H-point tool oriented at 45° X:0°Y:14,5°
below horizontal (Y)
Table 14 — Dummy set up criteria
Variable Criteria Sensor readings

Thorax angje 00+ 2°
Pelvic orierftation 50 + poa This pelvic orientation is coincident withrH-point tool at #0°

* 2° below horizontal, and a pelvic tilt sensor at 19,5° + 2°

Distance bgtween knee centres

279 mm £ 50 mm

angle on the ftest bench.

2 Due to the low friction of the Teflon® pieces, the dummy is not able to sit at zero pelvis angle. Five degrees is an achievgble

16

Figure 6 — Front view of setup for full dummy certification tests
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Figure 8 — Using an inclinometer with the H-point tool to check pelvis angle
5.3.2 Shoulder test

5.3.2.1  Principle

Perform a test involving a lateral impact to the shoulder in order to certify the dynamic response of the

shoulders.

© ISO 2005 — All rights reserved
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5.3.2.2 Apparatus

Use 49 CFR Part 572, subpart E Hybrid IlI 50" percentile adult male dummy pendulum (23,4 kg, 152,4 mm
face diameter).

5.3.2.3 Sensors

Install instrumentation to obtain data for the items given in Table 15.

Table 15 — Sensors for shoulder test

Variable Sensor Performance
Peak pendyilum acceleration (G) See Table 8 Per SAE J2570
Peak shoulder rib deflection (mm) IR-TRACC See sensor specification details-on electropic

ISO 15830-3:2005, 4.1.3.6 drawing number IF-363 (see Arnex B)

Impact veldcity (m/s) Not specified Resolution 0,02 m/s or better

5.3.24 Frocedure

— Set up|the dummy in standard test posture as described in 5.3.1 with“the half arm aligned horizontgl on
the impact side as shown in Figure 9.

— Align the pendulum centreline with the centreline of the shoulder y-axis rotation point.
— Raise the pendulum to achieve a 4,3 m/s + 0,1 m/s impact velocity.

— Releasg the pendulum to impact the dummy.

Figure 9 — Shoulder test, dummy and arm position

18 © 1SO 2005 — All rights reserved
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5.3.25 Calculation procedures and expression of results

— Filter the data according to ISO 6487 or SAE J211, as given in Table 16.

measured impactor mass.

— Graph the time histories of impactor force and shoulder deflection.

Table 16 — Filter specifications for shoulder test

Calculate the pendulum impactor force by multiplying the pendulum acceleration time history by the

Variable Filter
Pendulum acceleration (G) CFC 180
Shoulder deflection (mm) CFC 600

5.3R.6 Testreports

Dodument the results of the test.
5.3.8 Thorax with half arm

5.3B.1 Principle

Perform a test involving a lateral impact to the thorax withthe half arm in order to certify the dynamjic response

of the thorax.

5.3..2 Apparatus

Usg 49 CFR Part 572, subpart E Hybrid (I 50" percentile adult male dummy pendulum (23,4 kg, 152,4 mm

face diameter).

5.38.3 Sensors

Insthll instrumentation in orderto obtain data for the items given in Table 17.

Table 17 — Sensor specifications for thorax with half arm test

acceleration (G)

Variable Sensor Performance
Pegpk pendulum acceleration (G) See Table 8 SAE J2570
Pepk Aupper spine (T4) y-axis | Triaxial linear accelerometer SAE J2570
acgeleration (G) SO 15830-3:2005 4132
Peak lower spine (T12) vy-axis | Triaxial linear accelerometer SAE J2570

ISO 15830-3:2005, 4.1.3.2

First, second and third thorax rib
deflections (mm)

IR-TRACC
ISO 15830-3:2005, 4.1.3.6

See sensor specification details on
electronic drawing number IF-363
(see Annex B)

Impact velocity (m/s)

Not specified

Resolution 0,02 m/s or better

© 1SO 2005 — All rights reserved
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5334

Procedure

— Set up the dummy in standard test posture as described in 5.3.1 with the half arm parallel to the thorax.

— Align the pendulum centreline with the centreline of the middle thorax rib.

— Raise

the pendulum to achieve a 6,7 m/s = 0,1 m/s impact velocity.

— Release the pendulum to impact the dummy.

5.3.35

— Filter the data according to ISO 6487 or SAE J211, as given in Table 18.

— Calcul

measufed impactor mass.

2, and

— Plot the time histories of impactor force, T4 and T12 y-axis accelerations, and deflections of thorax rik
3.
Table 18 — Filter specifications for thorax with half arm test
Variable Rilter
Peak pendulum acceleration (G) CFC 180
Peak T4 y-axis acceleration (G) CFC 180
Peak T12 y-axis acceleration (G) CFC 180
Peak thorax rib 1 deflection (mm) CFC 600
Peak thorax rib 2 deflection (mm) CFC 600
Peak thorax rib 3 deflection (mm) CFC 600
Test reports

5.3.3.6

Document

5.3.4 Thofax without arm

5341

Perform a

of the thorak.

53.4.2

! [ (] ! H £ L
Cal\,ulauun PTIULTCUUTTS AlTU TAPTTOSSTUTT UT' TToUTLS

gte the pendulum impactor force by multiplying the pendulum acceleration time- history by

the results of the test.

Rrinciple

test invelving a lateral impact to the thorax without the arm in order to certify the dynamic respg

Apparatus

the

nse

Use 49 CFR Part 572, subpart E Hybrid Il 50" percentile adult male dummy pendulum (23,4 kg, 152,4 mm
face diameter).

5343

Sensors

Install instrumentation to obtain data for the items given in Table 19.

20
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Table 19 — Sensor specifications for thorax without arm test

Variable Sensor Performance
Peak pendulum acceleration (G) See Table 8 SAE J2570
Peak upper spine (T4) y-axis | Triaxial linear acceleration SAE J2570
acceleration (G) ISO 15830-3:2005, 4.1.3.2
Peak lower spine (T12) vy-axis | Triaxial linear acceleration SAE J2570

acceleration (G)

ISO 15830-3:2005, 4.1.3.2

Firsf,—second—and—third—thorax 1o
deflgctions (mm)

IR-TRACC
ISO 15830-3:2005, 4.1.3.6

See Sensor _specification details on
electronic drawing ~namber 1F-363
(see Annex B)

Imppct velocity (m/s)

Not specified

Resolution 0,02"'m/s or befter

5.3.4.4 Procedure

— | Set up the dummy without arm in standard test posture as described i05.3.1.
— | Raise the arm to a vertical orientation as shown in Figure 10.
— | Align the pendulum centreline with the centreline of the middie thorax rib.

— | Raise the pendulum to achieve a 4,3 m/s + 0,1 m/s impact velocity.

— |Release the pendulum to impact the dummy.

Figure 10 — Thorax test without arm, dummy and arm position

5.3.4.5 Calculation procedures and expression of results

— Filter the data according to 1ISO 6487 or SAE J211, as given in Table 20.

© 1SO 2005 — All rights reserved
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— Calculate the pendulum impactor force by multiplying the pendulum acceleration time history by the
measured impactor mass.

— Graph the time histories of impactor force, T4 and T12 y-axis accelerations, and deflections of thorax ribs

1,2,and 3.
Table 20 — Filter specifications for thorax without half arm test
Variable Filter
Peak pendulum acceleration (G) CFC 180
Peak T4 y-axis acceleration (G) CFC 180
Peak T12 y-axis acceleration (G) CFC 180
Peak thorax rib 1 deflection (mm) CFC 600
Peak thorax rib 2 deflection (mm) CFC 600
Peak thorax rib 3 deflection (mm) CFC 600
5.34.6 Testreports

Document the results of the test.

5.3.5 Abd

5351 H

Perform a
abdomen ri

5352 A
Use the foll

— 49 CF
diamet

— Simula
of the
pendul

omen test
rinciple

est involving a lateral impact to the abdomen in order to certify the dynamic response of
DS.

pparatus
bwing items:

R Part 572, subpart E_Hybrid I 50" percentile adult male pendulum (23,4 kg, 152,4 mm
br).

fed armrest consisting of a rigid hardwood block as given in Table 21 attached to the impact
pendulum. TheXCentreline of the armrest simulator shall be aligned with the centreline of
im.

Table 21 — Simulated armrest specifications

22

Yartabte atue
Width (mm) 150 + 0,5
Height (mm) 70+ 0,5
Depth (mm) 60 + 0,5
Corner radius (mm) 10+1
Mass (Kg) 1,00 £ 0,01

the

ace

ace
the
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53 Sensors

Install instrumentation in order to obtain data for the items given in Table 22.

Table 22 — Sensor specifications for abdomen test

-2:2005(E)

Variable Sensor Performance
Pendulum acceleration (G) See Table 8 SAE J2570
Lower spine (T12) y-axis acceleration | Triaxial linear accelerometer SAE J2570
G
©) ISO 15830-3:2005, 4.1.3.2
Abdpmen rib 1 and 2 deflections (mm) | IR-TRACC See sensor specification| details on
. electronic drawing, number IF-363
ISO 15830-3:2005, 4.1.3.6 (see Annex B)
Impact velocity (m/s) Not specified Resolution’' 0;02 m/s or better
5.3p.4 Procedure
— | Set up the dummy in standard test posture as described in 5.371 with the half arm in the driying posture
as shown in Figure 6.
— | Align the wood block face so it is aligned with and parallelto the middle of the two abdomen rilps.
— | Place the wood block in contact with the side of the dimmy.
— | Raise the pendulum to achieve a 4,3 m/s + 0,1om/s impact velocity.
— | Release the pendulum to impact the dummy.
5.3..5 Calculation procedures and,expression of results
— | Filter the data according to 1SQ'6487 or SAE J211-1, as given in Table 23.
— | Calculate the pendulum“impactor force by multiplying the pendulum acceleration time higtory by the
combined measuregd-mass of the pendulum and armrest simulator.
— | Graph the time histories of impactor force, T12 y-axis acceleration, and deflections of abdomeh ribs 1 and
2.
Table 23 — Filter specifications for abdomen test
Variable Filter
Pendulum acceleration (G) CFC 180
T12 y-axis acceleration (G) CFC 180
Abdomen rib 1 deflection (mm) CFC 600
Abdomen rib 2 deflection (mm) CFC 600
5.3.5.6 Testreports
Document the results of the abdomen test.
© 1SO 2005 — All rights reserved 23
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5.3.6 Pelvis test
5.3.6.1 Principle

Perform a test involving a lateral impact to the pelvis in order to certify the dynamic response of the pelvis.

5.3.6.2 Apparatus

Use 49 CFR Part 572, subpart E Hybrid Il 50" percentile adult male dummy pendulum (23,4 kg, 152,4 mm
face diameter).

5.3.6.3 $ensors

Install instrdmentation to obtain data for the items given in Table 24.

Table 24 — Sensor specifications for pelvis test

Variable Sensor Performance
Pendulum agceleration (G) See Table 8 SAE J2570
Lower spine| (T12) y-axis acceleration | Triaxial linear accelerometer SAE.J2570
©) ISO 15830-3:2005, 4.1.3.2
Pelvis accelgration (G) Triaxial linear accelerometer SAE J2570
1ISO 15830-3:2005, 4.1.3.2
Impact velogty (m/s) Not specified Resolution 0,02 m/s or better

5.3.6.4 Rrocedure

— Set upthe dummy with half arm in standard\test posture as described in 5.3.1.
— Align the pendulum centreline with the H-point.

— Raise the pendulum to achieve a 6,7 m/s + 0,1 m/s impact velocity.

— Releask the pendulum to.impact the dummy.

5.3.6.5 (Calculation procedures and expression of results

— Filter the data.according to ISO 6487 or SAE J211-1, as given in Table 25.

— Calculate_the pendulum impactor force by multiplying the pendulum acceleration time history by|the
measukeeHmpactormass:

— Graph the time histories of impactor force, pelvis and T12 y-axis accelerations.

Table 25 — Filter specifications for pelvis test

Variable Filter
Pendulum acceleration (G) CFC 180
T12 y-axis accleration (G) CFC 180
Pelvis y-axis acceleration (G) CFC 180

24 © 1SO 2005 — All rights reserved
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5.3.6.6  Testreports

Document the results of the pelvis test.

5.4 Data zero values

For all certification tests, set all data channels to a zero value at the time of initial contact of the moving
component with the stationary component.

NOTE When using IR-TRACC sensors, due to the non-linear input-output relationship, the voltage should be
converted to engineering units before setting the data channel to zero as required ahove

© 1SO 2005 — All rights reserved 25
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Annex A
(normative)

Support equipment

A.1 Specialized WorldSID support equipment

Specialized
shall consig

t of the items given in Table A.1.

Table A.1 — Specialized WorldSID support equipment

WorldSID support equipment needed for WorldSID assembly, handling, or certification {es

ting

Reference Description Use Parttumbert | Reference
5.1 Head drop tool Certification | MW50-82100 Annex B
5.2 Head form Certification<| W50-83000 Annex B
5.1 Head sensor extension cables for head drop test Certification | Custom?2 Annex B
5.2 Head form rotational potentiometers, quantity of three Cettification | F.1A
5.2 Carbon rods for potentiometers Certification | F.GL
5.2 Circular section neck buffers with different hardness Certification | W50-20006 Annex B
5.2 Neck and head form sensor extension cables for neck-test Certification | Custom 2
5.3 H-Paint tool Testsetup | W50-82500 Annex B
5.3 Teflon® covered dummy certification test bench Certification | W50-82200 Annex B
53 Small Teflon® sheets for the seat and Hhaek Certification | W50-82244 Annex B

W50-82245
Modified spanner wrench, 25,mm-to 28 mm dia. Assembly W50-51001 Annex B
Spanner wrench, 40 mm t0 42 mm dia. Assembly W50-51002 Annex B
Modified hex key wrench Assembly W50-51003 Annex B
Modified 22 mm_opén-end wrench Assembly W50-51004 Annex B
Shortened 6 fam hex key 15 mm long Assembly W50-20018 Annex B
C-wrench_for hip joint Assembly W50-42521 Annex B
Lifting»mechanism Handling W50-84100 2 Annex B

a This equiPmem may need to be customized for each lab.

b Part numbers correspond to electronic drawing numbers (see Annex B).

A.2 Other support equipment typically available in test laboratories

Other dummy support equipment needed for WorldSID certification and typically available in test laboratories
shall be as given in Table A.2.
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Table A.2 — Other standard support equipment

Reference Description Use
5.1 49 CFR Part 572, Subpart E horizontal head impact surface Certification
51 Quick release mechanism Certification
5.2 49 CFR Part 572, Subpart E neck pendulum apparatus Certification
5.2 49 CFR Part 572, Subpart E pendulum decelerating aluminium honeycomb or alternative | Certification
products which can be shown to lead to the same results

b2 Neck hending pendulum accelerometer Endevca 7231C-7502 Certification

5.3 49 CFR Part 572, subpart E Hybrid Il 50th percentile adult male dummy pendulum (23,4 kg - |Certification
with 6 in. dia.)

5.3 49 CFR Part 572, subpart E Hybrid Il 50th percentile adult male dummy pendulum [ [Certification
accelerometer, Endevco 7231C-750 2

E.BF Neck compression wrench Assembly

a Accelerometer model 7231C-750 is a product supplied by Endevco Corporation, San Juan CapistranosCalifornia, USA. This information is given for

the cpnvenience of users of this International Standard and does not constitute an endorsement by ISO of-the-product named. Alternative

used|if they can be shown to lead to the same results.

roducts may be

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

Drawings and specifications, PDF and STP files

The WorldSID shall be fabricated according to the drawings and specifications contained in the electronic PDF
and STP files which shall be accessed at http://standards.iso.org/iso/15830/-2/ed-1.
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Annex C
(informative)

Drawing list

ISO 15830-2:2005(E)

This annex lists the WorldSID drawings in Table C.1 and fasteners in Table C.2 for the convenience of users.
The drawings are available electronically (see Annex B).

Table C.1 — WorldSID drawing list
Drawing number Description Electronic ffile format
PDF STP
WH0-00000 WorldSID ATD X
WH0-10000 Head assembly, tested and certified X
W3J0-10007 Head core X
WH0-10010 Rotational accelerometer replacement, Endevco 7302BM4 X
Ww50-10011 Tilt sensor mass replacement X
WH0-14014 Head, moulded tested and certified X X
W50-20000 Neck assembly X
Wg0-20002 Neck/head/torso interface plate X
WH0-20006 Neck buffer assembly X
WH3J0-20007 Screw, half spherical X
W3J0-20009 Lower neck bracket X
W50-20010 Upper neck bracket X
WH0-20011 Nut, neck bracket X
WH0-20016 Flexion extension buffer X
W§0-20018 Shortened 6 mm hex key X
wWg0-21001 NecK assembly tested and certified X
WH§0-22003 Neck, moulded X X
WgH0-24013 Neck shroud assembly X
WH§J0-24014 Neck shroud ring X
WH0-24015 Neck shroud X
W50-30000 Torso-shoulder thorax abdomen, WorldsiD X
W50-31000 Spine box assembly X
W50-31010 Upper bracket weldment, spine box, WorldSID X
W50-31011 Shoulder mounting plate X
W50-31012 Middle plate X
W50-31013 Neck bracket mounting plate X
W50-31020_1 Side plate, left Worldsid X
W50-31020_2 Side plate, left Worldsid X
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Drawing number Description Electronic file format
PDF STP
W50-31030_1 Side plate, right Worldsid X
W50-31030_2 Side plate, right Worldsid X
W50-31041 Spacer, WorldSID X
W50-31042 Mounting bracket #1 X
W50-31043 Mounting bracket #2 X
W50-31045] Cover plate spine box X
W50-31050 Ball joint assembly, IRTRACC X
W50-31051 Ball-shaft assembly X
W50-31053] Ball-shaft, IRTRACC X
W50-31054 Ball socket, IRTRACC X
W50-31055 Ball retainer, IRTRACC X
W50-31060) IR-TRACC mass replacement X
W50-32000 Rib, shoulder X
W50-32001 Rib assembly, shoulder X
W50-32010 Rib doubler, shoulder X
W50-32110 Thorax rib 1, WorldSID X
W50-32111 Thorax rib assembly 1 WorldSID X
W50-32130 Thorax rib 2 and 3 abdominal ribs WorldSiD X
W50-32131 Thorax rib assembly, 2 and 3 WorldSID X
W50-32150) Thorax rib assembly, inner band,/\WorldSID X
W50-32151 Rib, damping X
W50-32152 Thorax rib bent, WorldSID X
W50-32155 Abdomen rib assembly, inner band, WorldSID X
W50-32156 Rib, damping X
W50-32160 Shoulder.rib-assembly, inner band, WorldSID X
W50-32161 Rib, damping X
W50-32162 Shoulder rib bent, WorldSID X
W50-32171 Shoulder rib mounting bracket, struck side, WorldSID X
W50-32172 Thorax and abdominal rib accelerometer mounting bracket, WorldSID X
W50-32173 Thereocand-abdeminalribclampingbracket-WerdSHB X
W50-32175 Shoulder rib sternum mounting strip, threaded X
W50-32176 Thorax and abdominal rib mounting strip, threaded X
W50-32177 Shoulder rib sternum mounting strip X
W50-32178 Thorax and abdominal rib sternum mounting strip X
W50-32179 Screw, rib IRTRACC mount X
W50-32180 Clamp, damping X
W50-35021 Rib coupler abdominal, WorldSID X
W50-35021 Rib coupler abdominal, WorldSID X X
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Drawing number Description Electronic file format
PDF STP
W50-35022 Sternum, thorax rib X
W50-35023-1 Shoulder pad, left, WorldSID X
W50-35023-2 Shoulder pad, right, WorldSID X
W50-35024 Pad, thorax X
W50-37011 Battery mounting bracket X
WH0-37012 Battery structural replacement X
Wg0-37022 Backup plate mounting bracket X
WgH0-37023 Angular accelerometer, tilt sensor mount bracket X
WH0-37024 T12 accelerometer mount, WorldSID X
WH0-37029 Bracket, rotational accelerometer mount X
WH50-38000 Battery assembly X
WH§0-38001 Back plate, battery enclosure X
wWH0-38002 Enclosure cover, battery X
WH0-38004 Foam pad, 3 mm thick X
W50-40000 Pelvis assembly X
WwgH0-41018 Lumbar spine rubber X X
W5H0-41019 Bushing lumbar X
W5H0-41020 Bushing, lumbar spine, top X
W§H0-41021 Lumbar lower clamping plate X
WH5H0-41022 Lumbar upper clamping-plate X
WH0-41026 Lumbar mounting wedge X
WH0-41030 Weldment lower lumbar mounting bracket X
WgH0-41031 Lower lumbar mounting bracket X
WH0-41032 Dumpmy lifting socket X
W4H0-41041 DAS/cover X
WH0-41042 Docking station pelvis X
WH0-42002 Sacro-illiac load cell backing plate X
WH0-42005 Hip joint socket X
WH0-42007 Inner ring hip joint X
WBe-42668 Hip-secketretamer X
W50-42010 Pelvis bone, left hand X
W50-42011 Pelvis bone, right hand X
W50-42012 Insert, illiac wing X
W50-42016 Sacro-illiac load cell interface left hand X
W50-42017 Sacro-illiac load cell interface right hand X
W50-42019 Pelvis flesh X X
W50-42030 Instrumentation bracket pelvis X
W50-42031 Instrumentation cover plate, pelvis X
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W50-52019sheetl

Knee assembly, left

Drawing number Description Electronic file format
PDF STP

W50-42510 Pubic buffer moulded X
W50-42516 End plate medial X
W50-42517 End plate lateral X
W50-42521 C-wrench for hip joint X
W50-51000 Upper leg assembly, right X
W50-51001 Moditication of small spanner wrench (25mm-28mm) X
W50-51002 Unmodified large spanner wrench (40mm-42mm) X
W50-51003 Modified 4mm hexagon key wrench X
W50-51004 Modified 22mm open end wrench X
W50-51017 Trochanter X
W50-51022 Trochanter tube assembly, right X
W50-51023 Trochanter assembly left X
W50-51034 Femoral neck assembly X
W50-51035 Femoral neck X
W50-51038 Femoral ball X
W50-51050 Upper leg assembly, left X
W50-51052 G5 DAS leg docking station X
W50-51053 G5 DAS structural replacement assembly X
W50-51058 Upper leg flesh - right - velcro application X
W50-51059 Upper leg flesh - left - velcro application X
W50-51060 Leg structural replacement@ssembly X
W50-51067 Leg extension tube assembly X
W50-51068 Leg extension tube X
W50-52001kheetl Knee assembly-right X
W50-52001sheet2 Knee assembly right part list X
W50-52002 Kneehone assembly X
W50-52004 KRee cover X
W50-52005sheetl Knee clevis, right X
W50-520056heet2 Knee clevis, right X
W50-5200 kKreeclevisstop X
W50-52007 Knee pivot shaft X
W50-52008 Knee pivot shaft assembly X
W50-52009 Knee clevis assembly, right X
W50-52010 Knee pad moulded assembly X
W50-52011 Side plate X
W50-52015 Knee contact load cell structural replacement assembly X

X

X

W50-52019sheet2

Knee assembly, left parts list
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Drawing number Description Electronic file format
PDF STP
W50-52020 Knee clevis, left X
W50-52021 Knee clevis assembly, left X
W50-52024 Knee bone X
W50-52063 Knee washer X
W50-52064 Friction washer assembly X
WH0-52065 Braking washer X
WH0-52066 Braking washer backing X
WH0-53001 Lower leg tube X
W5H0-53002 Lower leg flesh X X
W50-53007 Zipper assembly X
W50-53008 Vinyl strips X
WH0-54002 Ankle clevis right and left lower limb X
WH0-54004 Left flexion centre rotational piece X
WH0-54005 Ankle joint X
WH0-54006 Base plate X
W3J0-54008 Thrust washer X
WH0-54009 Z-pivot pin X
WH0-54010 Z-axis rotational washer X
WH0-54012 Potentiometer (optional) X
WH§0-54013 Potentiometer structurahreplacement X
WH0-54014 Retainer bracket X
WH0-54015 Ankle joint cover X
WH0-54016 X-version.bushing X
WH0-54019 Frontbearing cover X
WH50-54020 Rear'bearing cover X
W5H0-54021 X-version compression element X
WH0-54022 Dorsiflexion and plantarflexion hard stop X
WH0-54023 Z-axis nut X
WH0-54024 Z-axis anti-rattle washer X
WBe-5403+ Z-epds-retaten-bearng X

W50-54033 Right flexion centre rotational piece X
W50-54034 Foot sole locator pins X
W50-54035 X-version resistive element X
W50-54036 Resistive element X
W50-54037 Bumper X
W50-54038 Orientation block X
W50-54041 Z-axis radial limit screw X
W50-54042 Front bearing assembly X
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