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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 36,
Safety and impact testing.

This third edition cancels and replaces the second edition (ISO 15830-2:2013), which has been
technically revised.

The main changes are as follows:

— in Figure 1 head CG location has been changed to head reference mark location;
— body segment assembly mass specifications have been changed;

— clothing mass specification has been changed;

— in Table 1 specifications of head resultant acceleration have been changed for frontal and lateral
drops;

— inTable 3 new neck torsion specifications were added for new neck torsion validation test procedure;
— in Table 4 new specification for decay time in shoulder validation test has been added;
— calculation procedure for neck validation has been changed;

— in Table 5 thorax specifications have been changed and validation test procedure specifies a new
pendulum face;

— thorax with arm specifications and validation test procedure have been removed;
— full arm description and specifications have been removed;

— in Table 7 specifications for pelvis acceleration and pendulum force have been changed and a new
specification for pubic force has been added;

— in Table 9 specifications and CMM procedure for whole body dimensions have been added;
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— drawing list has been removed;
— in Annex B new procedure for optional single rib test has been added.
Alist of all parts in the ISO 15830 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The purpose of the ISO 15830 series is to document the design and specifications of this side-impact
dummy in a form suitable and intended for worldwide use.

In 1997, the WorldSID 50th percentile adult male dummy development was initiated, with the aims
of defining a global-consensus side-impact dummy, with more humanlike anthropometry, improved
biofidelity, and increased injury monitoring capabilities, suitable, for example, for regulatory use.
Participating in the development were research institutes, dummy and instrumentation manufacturers,
governments and vehicle manufacturers from around the world.

This document is intended to document information and design changes which have become available
since the publication of the second edition of the ISO 15830 series (2013-05-15).

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

© 1S0 2022 - All rights reserved vii
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INTERNATIONAL STANDARD ISO 15830-2:2022(E)

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

Part 2:
Mechanical subsystems

1 Scope

This document specifies requirements for mechanical components, specifications and validation tests
for the WorldSID 50th percentile side-impact dummy, a standardized anthropomorphic dummy for
near-side-impact tests of road vehicles.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 6487, Road vehicles — Measurement techniques in impact tests — Instrumentation

ISO 15830-1, Road vehicles — Design and performance specifications for the WorldSID 50th percentile
male side-impact dummy — Part 1: Vocabulary and rationale

ISO 15830-3:2022Road vehicles — Design and performance specifications for the WorldSID 50th percentile
male side-impact dummy — Part 3: Mechanical requirements for electronic subsystems

ISO 15830-4:2022Road vehicles — Design and performance specifications for the WorldSID 50th percentile
male side impact dummy — Part 4: User's manual

ISO/TS 21002, Road vehicles — Multidimensional measurement and coordinate systems definition
SAE J211-1, Instrumentation for impact test — Part 1: Electronic instrumentation

SAE J1733, Sign convention for vehicle crash testing

SAE ]J2570, Performance specifications for anthropomorphic test device transducers

SAE ]2856, User’s manual for 50th percentile male Hybrid Il dummy

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 15830-1 apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

©1S0 2022 - All rights reserved 1
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4 Mechanical requirements for WorldSID
4.1 Head

4.1.1 General description

The head assembly shall consist of the components and assemblies shown in ISO 15830-4:2022,
Clause A.1 excluding the neck shroud and five BHCS M4 x 0,7 x 10 LG.

4.1.2 Specifications

— The total assembly shall have a mass of 4,29 kg + 0,05 kg.

— The head reference marks shall be located as indicated in Figure 1.

— The materials used in the construction of the head 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 head assembly shall exit at the rear and include a secure strain relief
mechanism.

I; (155+2,5)mm

I, (50,5%2,5) mm

a  Head reference mark.
b QOccipital condyle.

Figure 1 — Head reference mark location
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4.1.3 Validation
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When assembled in accordance with ISO 15830-4 and tested using the procedure specified in 5.1, the

head assembly shall meet the specifications given in Table 1.

Table 1 — WorldSID head validation specifications

Frontal drop
Variable Absolute value
Peak resultant acceleration (g) 205 to 255
Peak lateral acceleration, a, (9) <15
Maximum percentage, subsequent-to-main peak (%) <10

Lateral drop

Variable Absolute value
Peak resultant acceleration at CG (g) 104 to 123
Peak longitudinal acceleration, a, (g) <15
Maximum percentage, subsequent-to-main peak (%) <10

4.2 Neck

4.2.1 General description

The neck assembly shall consist of the components shown in ISO 15830-4:2022, Clause A.2.

4.2.2 Specifications

— The total assembly shall have a mass of 2,86 kg + 0,02 kg.

— The materials used in the construction of the neck 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 neck assembly shall include a secure strain relief mechanism.

4.2.3 Validation

4.2.3.1 Lateral flexion

When assembled in accordance with ISO 15830-4 and tested using the procedure specified in 5.2.1, the

neck assembly shall meet the specifications given in Table 2.

Table 2 — WorldSID neck lateral flexion validation specifications

Variable Absolute value
Maximum angular displacement of the head form relative to the pendulum,  (degrees) 50 to 61
Decay time of 5 to 0 degrees (ms) 2 58to 72
Peak moment at occipital condyle, M, (N-m) 55to 68
Peak moment decay time to 0 N-m (ms)? 71to 87
Peak forward potentiometer angular displacement (degrees) 32to 39
Time of peak forward potentiometer angular displacement, 6 (ms)? 56 to 68

a  T=0msis established following the procedure defined in 5.2.1.7.
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Table 2 (continued)

Variable Absolute value
Peak rearward potentiometer angular displacement, 6 (degrees) 30to 37
Time of peak rearward potentiometer angular displacement, (ms)?2 56 to 68
a2 T=0msis established following the procedure defined in 5.2.1.7.

4.2.3.2 Torsion

When assembled in accordance with ISO 15830-4 and tested using the procedure specified in 5.2.2, the
neck assembly shall meet the specifications given in Table 3.

Table 3 — WorldSID neck torsion validation specifications

Variable Absolute value
Peak torsion fixture rotation, z-axis (degrees) 41,9 to 51,2
Torsion fixture rotation decay time to 0 degrees (ms)? 37,3to 45,6
First peak torsion fixture angular rate, w, (degrees/s) b 1440to 1760
Peak lower neck moment, M, (N-m) 34,6 to 42,9
a  T=0msis established following the procedure defined in 5.2.2.7.
b The angular rate is relative to the laboratory frame of reference, not the neck
pendulum.

4.3 Thorax/abdomen/shoulder

4.3.1 General description

The thorax/abdomen/shoulder assembly shall consist of the components and assemblies shown in
[SO 15830-4:2022, Clause A.3.

4.3.2 Specifications

The total assembly shall have a mass of 20,56 kg + 0,35 kg.

The materials used in the construction of the thorax/abdomen/shoulder 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 thorax/abdomen/shoulder assembly shall include a secure strain relief
mechanism.

4.3.3 Validation

4.3.3.1 Shoulders

When assembled in accordance with ISO 15830-4 and tested using the procedure specified in 5.3.2, the
shoulder assembly shall meet the specifications given in Table 4.

Table 4 — WorldSID shoulder validation specifications

Variable Absolute value
Peak pendulum force (kN) 2,6to 3,3
Peak shoulder rib deflection (mm) 35 to 45

© IS0 2022 - All rights reserved
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Variable

Absolute value

Delay time between peak pendulum force and peak
shoulder rib deflection (ms)

>15

4.3.3.2 Thorax

When assembled in accordance with ISO 15830-4 and tested using the procedure specified in 5.3.3, the
thorax assembly shall meet the specifications given in Table 5.

Table 5 — WorldSID thorax validation specifications

Variable Absolute value
Peak pendulum force (kN) 3,1t0 3,7
Peak T4 acceleration along y-axis (g) 14 to 20
Peak T12 acceleration along y-axis (g) 12 to 20
Peak thorax rib 1 deflection (mm) 35to 45
Peak thorax rib 2 deflection (mm) 37 to 45
Peak thorax rib 3 deflection (mm) 33to 41

4.3.3.3 Abdomen

When assembled in accordance with ISO 15830-4 and tested using the procedure specified in 5.3.4, the

abdomen assemb

ly shall meet the specifications given in Table 6.

Table 6 — WorldSID abdomen validation specifications

Variable Absolute value
Peak pendulum force (kN) 2,7t03,1
Peak T12 acceleration along y-axis (g) 15to 20
Peak abdomen rib 1 deflection (mm) 33t0 40
Peak abdomen rib 2 deflection (mm) 30to 36

4.4 Arms

4.4.1 General

description

The arm assembly shall consist of the components and assemblies shown in ISO 15830-4:2022,

Clause A 4.

4.4.2 Specifications

— The total ass

embly shall have a mass of 1,76 kg + 0,04 kg.

— The materials used in the construction of the arm assembly shall not contain lead or lead alloys.

— The flesh material and/or external surface characteristics shall enable positive attachment of
adhesive targets.
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ISO 15830-2:2022(E)

4.5 Lumbar spine and pelvis

4.5.1 General description

The lumbar spine and pelvis assembly shall consist of the components and assemblies shown in
ISO 15830-4: 2022, Clause A.5.

4.5.2 Specifications
— The total assembly shall have a mass of 19,30 kg + 0,20 kg.
— The materials used in the construction of the pelvis 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 pelvis assembly shall include a secure strain relief mechanism.

4.5.3 Validation

When assembled in accordance with ISO 15830-4 and tested using the procedure specified in 5.3.5, the
pelvis assembly shall meet the specifications given in Table 7.

Table 7 — WorldSID pelvis validation specifications

Variable Absolute value
Peak pendulum force (kN) 6,8 to 8,2
Peak T12 acceleration along y-axis (g) 10 to 14
Peak pelvis acceleration along y-axis (g) 37 to 47
Peak pubic force (kN) 1,25t0 1,55

4.6 Upper legs and knees

4.6.1 General description

The upper leg assembly shall consist of the components and assemblies shown in ISO 15830-4:2022,
Clause A.6 and Clause A.7.

4.6.2 Specifications
— The total assembly shall have a mass of 5,86 kg + 0,04 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.
4.7 Lower legs, ankles, and feet

4.7.1 General description

The lower leg, ankle, and foot assembly shall consist of the components and assemblies shown in
ISO 15830-4:2022, Clause A.8.
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4.7.2 Specifications
— The total assembly shall have a mass of 5,06 kg + 0,07 kg.
— The materials used in the construction of the lower 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 lower leg assembly shall include a secure strain relief mechanism.
4.8 Clothing

4.8.1 General description

The clothing shall consist of a form fitting polychloroprene suit covering from neck to ankle and
stopping at the shoulder (sleeveless) as specified in ISO 15830-4:2022, Clause A.9.

4.8.2 Specifications
— The total assembly shall have a mass of 1,62 kg + 0,16 kg.
— The materials used in the construction of the clothing shall not contain lead or lead alloys.

— The external surface characteristics shall enable positive attachment of adhesive targets.
4.9 Whole dummy

4.9.1 General description

The whole dummy assembly shall consist of the components and assemblies shown in ISO 15830-4:2022,
Annex A.

4.9.2 Specifications

— The total dummy assembly with two half arms including clothing shall have a mass of
73,99 kg + 1,08 kg.

— The body segment masses shall meet the specifications given in Table 8.

Table 8 — WorldSID body segment mass specifications

Body segment Mass

[kg]
Head 4,29 +£ 0,05
Neck 2,86 0,02
Thorax/abdomen/shoulders 20,56 £ 0,35
Two half arms 3,52 +0,08
Lumbar spine and pelvis 19,30 £ 0,20
Two upper legs/knees 11,72 £ 0,08
Two lower legs/ankles/feet 10,12 + 0,14
Clothing 1,62 £ 0,16
Total with clothing and half arms 73,99 + 1,08
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