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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 prog¢edures used to develop this document and those intended for its further maintenance_afe
describefl in the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor the
different| types of ISO documents should be noted. This document was drafted in accordance with the
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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

Any trade name used in this document is information given for the conveniénce of users and does npt
constitute an endorsement.

For an dxplanation on the voluntary nature of standards, the-meaning of ISO specific terms arnd
expressipns related to conformity assessment, as well as infermation about ISO’s adherence to the
World Trjade Organization (WTO) principles in the TechnicakBatriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical CommitteeISO/TC 22, Road vehicles, Subcommittee SC 3p,
Safety and impact testing.

Alist of 1l parts in the ISO 15830- series can be found on the ISO website.
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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 regulatory use.

In 1997, ISO/TC 22/SC 12 initiated the WorldSID 50th percentile adult male dummy development,
with the aims of defining a global-consensus side-impact dummy, having a wider range of humanlike
anthropometry, biofidelity, and injury monitoring capabilities suitable for regulatory use. Participating
in the development were research institutes, dummy and instrumentation manufacturers, governments,
afid vehicle manufacturers from around the world.

ith regard to potential regulatory, consumer information, or research and developnient ugse of the
140 15830- series, users will need to identify which of the permissive (i.e. optional) sensors gnd other
elements defined in ISO 15830-3 are to be used in a given application.

WorldSID drawings in electronic format as of June 6, 2004 are available.

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

et

1) order to apply the ISO 15830- series properly, it is important that'all five parts be used together.
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TECHNICAL SPECIFICATION ISO/TS 15830-5:2017(E)

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

Part 5:
ummy design updates

=

Scope

This document specifies requirements and other design information which became availa
2P13 for the WorldSID 50th percentile side-impact dummy, a standardized anthiopomorphi
fdr side-impact tests of road vehicles. It is applicable to impact tests involving:

— passenger vehicles of category M1 and goods vehicles of category Ny;

— impacts to the side of the vehicle structure; and
evaluating compliance with vehicle safety standards.

2| Normative references
T

he following documents are referred to in thextext in such a way that some or all of theil

uhdated references, the latest edition of the reéferenced document (including any amendments]}

[§O/TR 27957, Road vehicles — Temperdature measurement in anthropomorphic test devices — I
of the temperature sensor locations

3| Terms and definitions
For the purposes of this document, the following terms and definitions apply.

[40 and [EC maintaifirterminological databases for use in standardization at the following add

IEC Electrofedia: available at http://www.electropedia.org/

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

3{1
ahgular rate sensor

ble since
- dummy

— impact tests involving use of an anthropomorphic dummy as-a human surrogate for the purpose of

' content

constitutes requirements of this document. E6r* dated references, only the edition cited applies. For

applies.

Definition

fesses:

ARS

sensor which records angular velocity

3.2

data acquisition system

DAS

system that includes sensors, recorders, cables, and other associated hardware

3.3
H-point tool

device which can be inserted into index holes in the dummy pelvis, which provides an external surface
for indicating the orientation of the pelvis and an imaginary line connecting the left and right hip ball

joint centres
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3.4

infrared telescoping rod for assessment of chest compression
IR-TRACC

sensor for deflection measurements

4 Mechanical requirements for WorldSID

4.1 Mass properties

4.1.1 ody segment mass specifications

The bod} segment specifications noted in ISO 15830-2 were based on the parts that are included

specified assembly drawings. For statistical purposes, prior to delivery, actual body segment ma
measurefments are made, but the split line used between the upper leg and the lumbar spine and pely|
is differ¢nt than that specified by the assembly drawings. Specifically, the 1SO specifieation includg
the uppefr femur and ball socket in the upper leg, whereas the measured masses included these parts
the lumbfar spine and pelvis assembly. As a result of the different split lines, some confusion has existg
as users| compare the measured dummy body segments masses with 1S@~15830-2 specification|
In addition, with time, more manufactured dummies have been includediui-the statistical databas

DN asann s

resulting in minor changes to the specified masses. To clarify this (situation, Table 1 shows the
ISO 158B0-2 specifications, updated mass specifications based on ¥écent statistical studies, ard
updated jmass specifications with the alternative split line.
Table 1 — Body segment mass specifications

Body segment ISO 15830-2:2013 2015 updated 2015 updated

mass specification specifications specifications with

kg kg alternative split line
kg

Head 4,22 +0,05 4,29 + 0,05 4,29 + 0,05
Neck 2,84 + ;15 2,86 0,02 2,86 0,02
Thorax/3abdomen/shoulder 20,65+ 1,0 20,56 £ 0,35 20,56 £ 0,35
Two full prms 7,44 + 0,30 7,44 + 0,30 7,44 + 0,30
Two halflarms 3,54 +0,18 3,52 +0,08 3,52 +0,08
Lumbar gpine and pelvis 17,75 + 0,90 17,76 £ 0,20 19,30 £ 0,20
Two uppéer legs 13,42 £ 0,60 13,26 £ 0,08 11,72 £ 0,08
Two lowér legs/ankles/feet 10,18 £ 0,26 10,12 £ 0,14 10,12 £ 0,14
Clothing 1,85+ 0,09 1,54 + 0,10 1,54 + 0,10
Total with clothing and half 74,35 + 3,74 73,91 +1,02 73,91 +1,02
arms

4.1.2 DAS mass

The body segment masses shown in Table 1 include sensors and allocations for DAS components (data
recorders, batteries, and other DAS-related components). Each non-load bearing sensor and DAS
component shall have a mass replacement and load cells shall have structural replacements which are
to be installed any time the actual component is removed from the dummy. Thus, body segment masses
shall not change as DAS components are added or removed from various segments. Over time, DAS
mass allocations and locations have changed slightly. Table 2 shows DAS mass allocations from 2005,
2013, and the current specifications which reflect actual DAS component masses measured by VRTC.

© ISO 2017 - All rights reserved
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Table 2 — DAS mass allocation specifications
Body segment 2005 2013 2015 specification
kg kg kg
Spine box/thorax 1,35+ 0,300 1,56 £ 0,350 2,23 +0,302a
Pelvis 0,21 £ 0,040 0,22 £ 0,04
Left femur 0,287 £ 0,060 0,287 £ 0,060 0,26 = 0,06
Right femur 0,287 £ 0,060 0,287 £ 0,060 0,26 = 0,06
Thorax cabling 0,075 + 0,015 0,075 + 0,030 0,08 +£ 0,03
Total 2,21 +0,500 2,21 +£0,500 3,05+0,50
a  The spine box DAS mass may be placed inside the spine box, on the non-struck side of'spine
box, or some combination.

o< a

2 Permissible DAS mounting locations

ounting of various DAS components within the WorldSID. The gener@llocations and basic dinensions
 these volumes are shown in Figures 1 to 4.

o -

blumes within the thorax, pelvis, and upper leg have been designated as.permissible locatior
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Figure 1 — Spine box volume available for DAS components

1s for the
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Figure 3 — Pelvis volume available for DAS components
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Figure 4 — Upper leg volume ava{{ﬁe for DAS components
QO

Z
4{3 Mechanical modifications O

N

3.1 Arm detents A\Q)

system with a spring loaded ball a s\S?etents, to help users properly position the arms fo
xists between the shoulder and u arm mount fittings. The design was changed in 2015 to
le positioning of the arm in thriee different positions as shown in Figure 5. The detent pog
bt change between 2008 and 2015, but the ball detent size and spring tension were incy
ptter hold the arm at the ect angle during positioning. The extra detent positions that
universal clevis were ved to eliminate confusion of which positions were to be used.
Psign requires separ@ right and left side clevis components.

N

avsos o> &

" testing,
facilitate
ition did
eased to
allowed
The new
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Figure 5 — Arm detent positions

4.3.2 $uit modifications

The Wor|dSID suit has been improved as follows:

— The H-point tool opening was repositioned.

— The front of the suit was reinforced locally to minimize wear caused by shoulder belts.
— The front pockets have beer removed.

— The prm sleeves have been removed and the arm openings have been made smaller (incorporated
in 2015).

NOTE Some users modified older suits by cutting off the sleeves which resulted in suits with no sleeves and
larger artph openings:

4.3.3

The ankledestgm was citanged to etinimate e ANCe Ur e end of travel Stops are engaged. L 1is
aids in the dummy set-up in the vehicle environment as the ankle angle can be set and will remain in the
required position. A friction element has been added to allow 1-2 G adjustment for the ankle. The 1-2 G
ranges of motion before engaging stops are:

— plantarflexion = 40° (see Figure 6);
— dorsiflexion = 55° (see Figure 7); and

— inversion and eversion = 30° (see Figure 8).

6 © IS0 2017 - All rights reserved
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Figure 6 —Ankle plantarflexion

Figure 7 — Ankle dorsiflexion
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Figure 8 — Ankle inveg and eversion
¥
4.3.4 Pelvis flesh O

allows infstrumentation cabling from the legs to be routed inside the pelvis flesh. The left side of Figure|9

A modif;-ifd pelvis flesh was approved by shg\)slorldSID Task Group in 2014. The modified pelvis flegsh
shows t

e new design while the rigl@d’e of the figure shows the old design.
O

Figure 9 — New and old pelvis flesh designs
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4.3.5 Neckring

A modified neck ring was incorporated into the neck shroud assembly (WS50-24017) in 2015. The

modified ring improves the interface between the ring and the neck shroud.

4.4 Mechanical assembly

The positioning of the thorax/abdomen foam pad (W50-35024) can influence test results. The user
should ensure that the padding is installed such that the padding centreline is aligned with the most

lateral position of the ribs

5 Sensors

Permissible WorldSID sensors are listed in ISO 15830-3. Changes to the sensor list ificlude the f
—+ Remove the ankle angular displacement potentiometer.

— Angular rate sensors with a full scale range of 8 000°/s may be used,

— One, two, or three degree of freedom deflection sensors may-be used. This would ind
example, what other ISO documents refer to as 2D IR-TRACCs.

Positioning of the WorldSID

6
For installing the WorldSID in vehicles, the official WorldSID seating position is defined in IS
W

middle” arm detent (the first detent downward of‘the most upward detent). This detent cre
d|fferential between the rib angle sensor and the arm angle.

7| Certification

r¢view and update, the ISO WorldSID Task Group has agreed to 1) delete the thorax impact ¥
filom the certification requirements and 2) modify some requirements for the remaining cer
tgsts. The current certification specifications are shown in Tables 3 to 10.

Table)3 — Certification specifications — Head drop — Frontal

bllowing.

lude, for

0 17949.

(hen implementing ISO 17949, it should be noted that the half arms should be positioned E:llsing the

tes a 32°

Oper the last several years, the WerldSID certification testing has been reviewed. As a resuflt of this

with arm
Fification

Head drop — Frontal

Temperature (°C) 20,6 to 22,2
Humidity (%) 10to 70
Resultant acceleration (G) 205 to 255
Peak lateral acceleration (G) <15
Unimode (%) <10

Table 4 — Certification specifications — Neck pendulum test — Lateral

Neck pendulum test — Lateral

Temperature (°C) 20,6 to 22,2
Humidity (%) 10 to 70
Pendulum velocity (m/s) 34+0,1

Pendulum velocity change (m/s)

NOTE T =0satinitial pendulum contact with the honeycomb.

© IS0 2017 - All rights reserved
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10

Table 4 (continued)

Neck pendulum test — Lateral

4 ms 0,77 to 1,04

8 ms 1,60 to 1,90

12 ms 2,43 to 3,29
Maximum angular displacement of the headform relative to |50 to 61
the pendulum, Beta (°)
Decay time of Beta to 0° (ms) 58to 72
Peak moment at occipital condyle (Nm) 55 to 68
Peak moment decay time to 0 Nm (ms) 71to 87
Peak forward potentiometer angular displacement (°) 32to039
Time of peak forward potentiometer angular displacement |56 to 68
Peak rearward potentiometer angular displacement, 6_f (°) |30 to 37
Time of peak rearward potentiometer angular displacement, |56 to 68

T = 0 s atinitial pendulum contact with the honeycomb.

Table 5 — Certification specifications — Shoulder

Shoulder

Temperature (°C) 20,6 to 22,2
Humidity (%) 10to 70
Velocity (m/s) 4,3+0,1
Peak pendulum force (kN) 2,60 to 3,30
Peak shoulder rib deflection (mm) 33 to 45

Table 6 — Certificationspecifications — Thorax without arm

Thorax without arm

Temperature (°C) 20,6 to 22,2
Humidity (%) 10 to 70
Velocity (m/s) 4,3+0,1
Peak pendulum force (kN) 3,2t0 3,8
Peak thorax rib 1 deflection (mm) 33to43
Peak thorax rib 2 deflection (mm) 35to 43
Peak thorax rib 3 deflection (mm) 32to 40
Peak T4 acceleration along y-axis (G) 14 to 20
Peak T12 acceleration along y-axis (G) 14 to 22

Table 7 — Certification specifications — Head drop — Lateral

Head drop — Lateral

Temperature (°C) 20,6 to 22,2
Humidity (%) 10to 70
Resultant acceleration (G) 104 to 123
Peak frontal acceleration (G) <15
Unimode (%) <10

© ISO 2017 - All rights reserved
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Table 8 — Certification specifications — Abdomen

Abdomen

Temperature (°C) 20,6 to 22,2
Humidity (%) 10to 70
Velocity (m/s) 4,3+0,1
Peak pendulum force (kN) 2,7to 3,1
Peak abdomen rib 1 deflection (mm) 33to 40
Peakabdomrenrrib-2-deftectiom{mmm) 36to36
Peak T12 acceleration along y-axis (G) 15to 20

Table 9 — Certification specifications — Pelvis

Pelvis

Temperature (°C) 20,6 to 22,2
Humidity (%) 10to 70
Velocity (m/s) 6,7 £ ;1
Peak pendulum force (kN) 6,8.£0.8,2
Peak pelvis acceleration (G) 37to 47
Peak T12 acceleration along y-axis (GJ~<|10 to 14
Pubic forces Monitor

Table 10 — Certification specifications — Filter class

Filter class SAEJ211-1
filter
Head drop test
Acceleration Ax, Ay, Az CFC 1000
Neck pendulum test
Pendulumracceleration CFC 60
Angular displacement
0_F CFC 1000
0_R CFC 1000
0_H CFC 1000
Moment Mx CFC 600
Force Fy CFC 1000
Shoulder test
Pendulum acceleration CFC 180
Shoulder rib deflection CFC 600
Thorax without arm
Pendulum acceleration CFC 180
Thorax rib 1, 2 and 3 deflection CFC 600
T4 acceleration CFC 180
T12 acceleration CFC 180
Abdomen test
Pendulum acceleration CFC 180
Abdomen rib 1 and 2 deflection CFC 600
T12 acceleration CFC 180

© IS0 2017 - All rights reserved
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Table 10 (continued)

Filter class SAEJ211-1
filter

Pelvis test

Pendulum acceleration CFC 180

Pelvis acceleration CFC 180

T12 acceleration CFC 180

Pubic forces CFC 1000

X

8 Whole body dimensions (]9
In additipn to checking dimensions on individual components and body segment assemblie@‘éxperien 'e
with duthmies has shown that the measurement of whole body dimensions is a goo y to identify
dummy flamage, component fractures, misassembly or other problems not obvion,g en looking at
individugl parts or sub-assemblies. With a dummy seated in a WorldSID impact-seat (seat pan angle

21,6° to
body me

norizontal and 93° between the seat pan and seat back) with the thor gle at 0°, the who
hsurements shown in Figures 10 and 11 shall meet the specifications Shown in Table 11.

A1, A2

&?\ Figure 10 — Whole body dimensions — Side view

le

12
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Q
v
b .
>
'\<o<b
<2
Figure 11 — Whole body dimensions —\Ej§n\t view
S
Table 11 — Whole body dimensi@ specifications
o)
Linear parameter Qy‘ﬁlbol Specification
S\\} based on data
%) mm
Seated height R 869 + 30
Hip pivot height .‘QQ\ L2-Left 79 £15
Hip pivot height N L2-Right 79 + 15
Hip pivot to backline "~ L3-Left 175 = 28
Hip pivot to back line:"" L3-Right 175 + 28
Thigh clearance-left’ L4-Left 176 +29
Thigh Clear;@ri’ght L4-Right 176 £ 29
Knee to s&mﬁs—})leight-left L5-Left 588 + 30
Knee 0°shoe height-right L5-Right 588 + 30
Knegtb back line-left L6-Left 670 + 30
{Kyrée to back line-right L6-Right 670 £ 30
?g"lrlead back to seat back line L7 147 + 22
Q Upper thoracic rib depth-left L8-Left 208 + 30
&§ Upper thoracic rib depth-right L8-Right 208 + 30
% Lower abdominal rib depth-left L9-Left 228 +30
Lower abdominal rib depth-right L9-Right 228+ 30
Half arm length-lefta L10-Left 33030
Half arm length-righta L10-Right 330+ 30
Width across arms L11 468 + 30
Waist width L12 324 + 30
a  Ifequipped with half arms.
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