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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.
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fedures used to develop this document and those intended for its further maintenance al
d in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for th
types of ISO documents should be noted. This document was drafted in accordance with t}
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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The committee responsible for this document is ISO/TG:22; Road vehicles, Subcommittee SC 36, Safe
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Introduction

Some experts of ISO/TC 22/SC 36 reviewed the widely available adult crash test dummies on the basis
of biofidelity, repeatability and reproducibility, durability, instrumentation capabilities, and ease of use.
Implementation ofacrashtestdummyinaregulation or consumers’ testisnotabasis forrecommendation
in this Technical Report. Adult dummies whose designs were protected intellectual property at the time
of review were not considered. Crash test dummies are continually being evaluated and those that are
not currently recommended may be recommended in the next update of this Technical Report. This
Technical Report represents the best recommendation of widely available adult crash test dummies at
the time of publication.

The dummy instrumentation specified as required or optional in ISO test procedures for¢rash,sled, and

P tests were reviewed. Adult dummy instrumentation recommended in this Technical Repor{ consists
Fall instrumentation that are required by at least one test procedure. Some optional instrunjentation
hd some instrumentation not specified in any ISO test procedure are alsohrécommended in this
pchnical Report.

o

— L
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Road vehicles — Dummies for restraint system testing —

Part 1:
Adult dummies

Scope

baluating the occupant protection potential of restraint systems in frontal, side, and rear impact test

1

This Technical Report specifies the adult crash test dummies that are recommended.by’I1SO fpr use in
e

procedures and out-of-position airbag test procedures.

2 Symbols and abbreviated terms

21 Symbols

A, Ay, Az linear acceleration along the positive x, y, and z axes-of the dummy

ak, ay, az rotational acceleration about the positive x, ¥,Jarid z axes of the dummy
6%, Oy, 07 deflection along the positive x, y, and z aXes of the dummy

F}, Fy, F force along the positive X, y, and z aXes of the dummy

Mx, My, M; moment about the positive X, y,a#d z axes of the dummy

P Py, 2 angle of rotation about the"positive x, y, and z axes of the dummy

oy, wy, w;  rotational velocity about the positive x, y, and z axes of the dummy

212 Abbreviated terms
ASIS anterior superior-iliac spine
ClG. centre of gravity

OjoP out-of>position

3] Recommended dummies

3 1+—Aduttdummries Tecommrended for fromtal impact tests
The following adult dummies are recommended for use in frontal impact crash and sled tests:

— Hybrid III small adult female with harmonized jacket (see Reference [10]) and without neck shield,
unless a neck shield is specified by the test procedure;

— Hybrid Il midsize adult male;

— Hybrid III large adult male.

© IS0 2015 - All rights reserved 1
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3.2 Adult dummies recommended for side impact tests

The follo

wing adult dummies are recommended for use in side impact crash and sled tests:

SID-IIs build level D small adult female (recommended on an interim basis);

WorldSID midsize adult male.

3.3 Adult dummy recommended for high-severity rear impact tests

The Hyb
tests.

3.4 Ad

3.4.1

The Hyb
in OOP t4
should n
should b

3.4.2

The SIDA
curtain :

'1d 111 midsize adult male 1s recommended for use 1n high-severity rear impact crash and sle

ult dummies recommended for out-of-position airbag tests

DOP tests with frontal impact airbags

Fid 111 small adult female with harmonized jacket (see Reference [10]) istteecommended for us
sts with frontal impact airbags. Neck shield ABA-211 (see Reference [11]) is recommended, by
pt be used if the test procedure does not specify the use of a neck shield. Instrumented arm(|
e used, but no specific instrumented arm is recommended.

DOP tests with side torso or curtain airbags

[Is build level D small adult female is recommended-for'use in OOP tests with side torso

nirbags. Neck shield ABA-211 (see Reference [11]) i$récommended, but should not be used i

the test

rocedure does not specify the use of a neck shield. Instrumented arm(s) should be used, but 1

specific jnstrumented arm is recommended.

4 Recommended dummy instrumentation

4.1
testsw

Table 1 d
in ISO fr

Instrumentation recommended for adult dummies in frontal impact tests or OOP

th frontal impact airbags

ives the instrumentation(that should be used with the recommended frontal impact dummig
pntal impact test procedures (see Reference [1] and Reference [2]) and OOP test procedurt

with frontal impact airbags (see Reference [3], Reference [4], and Reference [5]).

Table 1 — Instrumentation recommended for adult frontal impact dummies

e
1t

5)

r

ES
LS

Dummy jinstrumentation Hybrid III small female | Hybrid III midsize male| Hybrid III large male
Head

Linear adceleration at C.G. Ay, Ay, Az Ay, Ay, A Ay, Ay, Ay
Angular acceleration Ay, A Xy — —

Angular rate Wy, Wy, Wz Wy, Wy, W Wy, Wy, W

Neck
Upper neck loads and moments

Lower neck loads and moments

FX) FYI FZ! MX! MYI MZ
FX) Fy; FZJ MX! MY’ MZ

FX! Fy, FZr MXI MYI MZ
FX! Fy: FZr MX} Myl MZ

FXI Fy, FZI MX: MYl MZ
FX: Fy; FZ: MX: MY' MZ

Thorax
Spine accelerationa

Sternum acceleration

AX’ Ay‘ AZ
Ax

AX’ Ay’ AZ

AX; AY! AZ

a  Atlocation specified by test procedure or injury criterion.

© ISO 2015 - All rights reserved
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Table 1 (continued)

Dummy instrumentation Hybrid III small female | Hybrid III midsize male| Hybrid III large male
Sternum deflection Ox Ox Ox
Lumbar
Loads and moments Fyx, Fz, My Fyx, Fz, My —
Pelvis
Acceleration Ax, Ay, A, Ax, Ay, A, Ay, Ay, A,

SIS loads and moments Fx, My Fx (upper and lower) Fx (upper atid lower)

ower extremities (left and
ight)

emur load

A

I

1]

H

Tlibia/femur displacement
Medial clevis load

Lateral clevis load

Upper tibia loads and moments
I

ower tibia loads and moments

F;
Ox
Fz
Fz

FX; FY! FZ; MX; My; MZ
FX; Fy, FZI MX: My

F;
Ox
Fz
Fz
Fx, Fy, Fz, My, M3, M,,
Fy, Fy, Bz Wiy, My

F;

Ox

F

Fz
Fx, Fy, Fz, My,
Fy, Fy, Fz, M}, My

1

Atlocation specified by test procedure or injury criterion.

[§0 side impact test procedures (see Reference J6] and Reference [7]) and OOP test procedures
ithpact torso or curtain airbags (see Refereneé/[4] and Reference [5]).

Table 2 — Instrumentation recommended for adult side impact dummies

42 Instrumentation recommended for adult dummies in side impact tests or OQP tests
with side torso or curtain airbags
T

hble 2 gives the instrumentation that should bexised with the recommended side impact dujnmies in

Wwith side

Dummy instrumentation SID-IIs small female WorldSID midsize male
Head

Ifinear acceleration at C.G. Ay, Ay, Az Ay, Ay, Ay
Angular acceleration ax, Ay, Az ax, Ay, Az
Angular rate Wy, Wy, W Wy, Wy, W
Neck

Upper neck leads and moments Fx, Fy, Fz, Mg, My, M, Fx, Fy, Fz, My, My, M,
Lower neckJoads and moments Fx, Fy, Fz, Mg, My, M, Fy, Fy, Fz, My, My, M,
Shoulder

LHoadsa Fx, Fy, F Fy

Rib accelerationa Ay Ay, Ay, A,

Rib deflection2 Oy Oy

Thorax

Spine accelerationab Ay, Ay, A, Ax, Ay, A,

Rib accelerationa (upper, middle, lower) Ay —

Rib deflectiona (upper, middle, lower) Sy by

Abdomen

a  Leftside or right side, depending on impact direction.

b Atlocation specified by test procedure or injury criterion.
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Table 2 (continued)

Dummy instrumentation SID-IIs small female WorldSID midsize male
Rib accelerationa (upper and lower) Ay —

Rib deflectiona (upper and lower) by by
Lumbar

Loads and moments Fy, Fy, Fz, Mg, My, M, Fy, Fy, Fz, Mg, My, M,
Pelvis

Acceleration Ax, Ay, A; Ax, Ay, Az

Iliac wing loada Fy Fy
Sacro-iliac loads and momentsa — Fy, Fy, Fz, My, My, M7
Acetabulim loada Fy —

Pubic load Fy Fy4

Lower extremities (left and right)

Femur ng¢ck load — Fx, Fy, Fz
Femur shaft loads and moments Fx, Fy, Fz, Mg, My, M, Fx, Fy, Fz, Mx, My, M,
Knee contact load (inner and outer) — Fy

Knee angular displacement — Py

Upper tibia loads and moments Fy, Fz, My, My Fy, Fy, Fz, My, My
Lower tilpia loads and moments Fy, Fz, Mg, My Fy, Fy, Fz, Mg, My
Ankle angular displacement - Px Py, Pz

a  Leftsjide or right side, depending on impact direction.

b Atlodation specified by test procedure or injury criterion.

4.3 Inftrumentation recommended for adult dummy in high-severity rear impact tests

Table 3 gives the instrumentation that sHould be used with the recommended dummy for high-severity
rear imppct tests (see Reference [8] and Reference [9]).

Table 3] — Instrumentation recommended for adu

It dummy for high-severity rear impact tests

Dummniy-instrumentation

Hybrid III midsize male

Head

Linear ateceleration at C.G.

AX; AY! AZ

Neck
Upper neck loads and moments

Lower neck loads and moments

FX! Fy, FZI MX; MY' MZ
FX; Fy, FZ; MX; My, MZ

Thorax

Spine accelerationa

AX; AY! AZ

Lumbar

Loads and moments

FX: Fy, FZI MX; MY’ MZ

Pelvis

Acceleration

AX; Ay' AZ

a  Atlocation specified by test procedure or injury criterion.
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4.4 Instrumentation recommended for adult upper extremities for arm-airbag
interaction tests

Table 4 gives the instrumentation that should be used with an instrumented adult arm in OOP airbag
tests.

Table 4 — Instrumentation recommended for adult upper extremities for arm-airbag
interaction tests

Locationd and measurement Channel
Upper arm loads and moments Fy, Fy, Fz, My, My, M,
Elbow moments My, My
Elbow angular displacement by

Elbow acceleration Ax, Ay, Az
Forearm loads and moments Fy, Fy, Fz, My, My, M,
Wrist acceleration Ax, Ay, A

a  Leftand/or right, depending on airbag location(s).

© IS0 2015 - All rights reserved 5
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