
© ISO 2013

Road vehicles — Design and 

Part 4:

INTERNATIONAL 
STANDARD

ISO
15830-4

Second edition
2013-05-15

Reference number
ISO 15830-4:2013(E)

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:34 MSTNo reproduction or networking permitted without license from IHS

--``,`,,,,,,`,,,`,``,,`,,```,`,`-`-`,,`,,`,`,,`---



ISO 15830-4:2013(E)

ii © ISO 2013 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2013

the requester.

Tel. + 41 22 749 01 11
Fax + 41 22 749 09 47

Web www.iso.org

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:34 MSTNo reproduction or networking permitted without license from IHS

--``,`,,,,,,`,,,`,``,,`,,```,`,`-`-`,,`,,`,`,,`---



ISO 15830-4:2013(E)

© ISO 2013 – All rights reserved iii

Page

Foreword ........................................................................................................................................................................................................................................iv
..................................................................................................................................................................................................................................v

1 Scope ................................................................................................................................................................................................................................. 1
...................................................................................................................................................................................... 1
..................................................................................................................................................................................... 1

.......................................................................................................................................................................................................... 1
........................................................................................................................................................... 1

4.2 Full arm changeover........................................................................................................................................................................... 1

Annex A (normative) ......................................... 2
Annex B (informative) .........81
Annex C (normative) ...........................................................................................................................................89
Annex D (informative) .......................91
Annex E (informative) .................................................................................92
Annex F (informative) ...............................................................................95
Annex G (informative) ...........................................................................................96
Annex H (informative) ................................................................................................ 112
Annex I (normative) .............................................................................. 114

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:34 MSTNo reproduction or networking permitted without license from IHS

--``,`,,,,,,`,,,`,``,,`,,```,`,`-`-`,,`,,`,`,,`---



ISO 15830-4:2013(E)

Foreword

committee has been established has the right to be represented on that committee. International 

The procedures used to develop this document and those intended for its further maintenance are 

the ISO list of patent declarations received. www.iso.org/patents

constitute an endorsement.

.

extensive experience with the standard and design changes.
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—

—

—

—
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ISO 15830-4:2013(E)

and vehicle manufacturers from around the world.

WorldSID drawings in electronic format are being made available. Details are given in 
ISO 15830-2
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Part 4:

1 Scope

This part of ISO 15830

road vehicles.

It is applicable to impact tests involving

The WorldSID shall be disassembled and assembled according to the procedures in Annex A.

Annex C.

INTERNATIONAL STANDARD ISO 15830-4:2013(E)
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Annex A
(normative)

A.1 Head

Note that Table A.1
Figure A.1. Note that part numbers correspond to those on electronic drawing W50-10000.

1 1 W50-10007

2 Moulded head 1 W50-14014

3 a 3

4 Dual-axis tilt sensor 1

5 Linear triaxial accelerometer 1

6 Neck load cell structural replacement 1 W50-71003

7 6 5000393

8 1 5000254

9 1 5000151

10 4 5000081

11 1 5000123

12 1 5000255

13 1 W50-24103

14 4 5000281

15 5 5000010

Not shown Rotational accelerometer mass replacement 3 W50-10010

Not shown
Linear triaxial accelerometer mass replace-
ment

1 W50-61063

Not shown Dual-axis tilt sensor mass replacement 1 W50-10011

Not shown Universal neck load cell 1 W50-71000

a
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ISO 15830-4:2013(E)

As shown in Figure A.2 Figure A.1
(Figure A.1 Figure A.1

Figure A.1

Figure A.1
Figure A.3).

Figure A.1
replacement (Figure A.1 Figure A.4).
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ISO 15830-4:2013(E)

Figure A.1
attach the upper neck load cell to the bottom of the head core (Figure A.1
at the top front of the head core is lined up with the connector for the upper neck load cell. Torque the 

Figure A.1
Item 14). Torque the screws to 6 Nm.

Table A.1 Figure A.1

Figure A.1
engagement of the screw head and the skull.

As shown in Figure A.5

Figure A.5
some slack. See  for more detailed wiring information.
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ISO 15830-4:2013(E)

Figure A.6
(Figure A.6 Figure A.6
(Figure A.6 Figure A.6

with screws accessed from the top. Mount the x-axis rotational accelerometer in the right-rear chamber 
with screws accessed from the right-front chamber. Note that the linear triaxial accelerometer is 

Figure A.6
Figure A.6

9) accessed from the right-front chamber. Note that the instrumentation in the right-rear chamber shall 
be installed before the instrumentation in the right-front chamber. Note that the upper neck load cell is 
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ISO 15830-4:2013(E)

Note that Table A.2
Figure A.7. Note that part numbers correspond to those found on drawing W50-20000.

1 Lower neck bracket 1 W50-20101

2 Upper neck bracket 1 W50-20102

3 1 W50-21001

4 8 5000281

5 Neck spacer 2 W50-20103

6 2 5000008

7 1 6002036

8 1 5000399

9 Neck load cell replacement 1 W50-71003
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ISO 15830-4:2013(E)

Separate the upper (Figure A.7 Figure A.7
Figure A.7 Figure A.8). Two spacers 

(Figure A.7
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ISO 15830-4:2013(E)

Remove the upper part of the neck bracket and lower neck load cell structural replacement from 
Figure A.7

(Figure A.9
M6 x 12 (Figure A.7

from the neck (Figure A.10
pulling them out (see Figure A.11).
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ISO 15830-4:2013(E)

As shown in Figure A.12
from the holes for mounting the neck to the head and torso.
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ISO 15830-4:2013(E)

Figure A.13 so the end 
that sticks out farther is facing the moulded neck.
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ISO 15830-4:2013(E)

Position the interface plate with the installed buffers over one end of the neck. Lubricate the surface of 
1) high-pressure grease. Attach the interface plate to the neck 

end of the neck.

Place the upper neck bracket (Figure A.7 Figure A.7
engage the teeth in the desired orientation. Insert the neck spacer (Figure A.7
one side and orient it so the hole in the nut lines up with the hole accessed from the back of the lower 

Figure A.7

Mount the neck load cell or its structural replacement (Figure A.7
Figure A.7 Figure A.7

Figure A.7
the bottom. Tighten the screws to 6 Nm.

1)
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ISO 15830-4:2013(E)

lower neck bracket. Attach the triaxial accelerometer or its mass replacement to the upper neck bracket 
Figure A.14).

Note that Table A.3
which are illustrated in Figure A.15. Note that part numbers correspond to those on drawing W50-30000.

1 1 W50-31000

2 6 IF-363

3 2 W50-32111

4 8 W50-32131

5 1 W50-35022

6 1 W50-35021

7 Shoulder rib sternum mounting strip 2 W50-32177

8 Thorax and abdominal rib sternum mounting strip 10 W50-32178

9 10 W50-32176

10 24 5000003
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ISO 15830-4:2013(E)

11 2 W50-32160-2

12 6 W50-32150-2

13 4 W50-32155-2

14 2 W50-32171

15
WorldSID

10 W50-32172

16 6 7268C-M1

17 2 W50-32001

not 
shown

2 W50-32175

19 10 W50-32173

20 8 5000467

21 6 W50-32179

22 2 W50-32010

23 2 W50-61053

24 24 W50-32180

25 48 5000084

26 24 5000214

27 1 W50-35023-1

28 1 W50-35023-2

29 10 5000208

30 2 5000462

31 Thorax pad 2 W50-35024

32 4 5000081

33 6 5000254

34 10 6002035

35 1 6002036

36 1 5000399

37 8 6002055

38 1 734-0808

39 1 W50-37013

40 Spine ballast stand offs 2 W50-37014

41 1 W50-37015

42 1 W50-74307

43 2 5000471

44 40 5000654

45 4 9003044

46 6 5000568

47 Structural replacement cover 1 556-5125-2
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Note that Table A.4 lists the parts required for assembling the WorldSID shoulder (electronic drawing 
Figure A.16.
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ISO 15830-4:2013(E)

1 Shoulder load cell structural replacement 1 W50-71092

2 Shoulder pivot shaft 1 W50-61049

3 Shoulder pivot washer 2 W50-61050

4 1 W50-61117

5 M6 hex locknut 1 5000143

6 2 5000201

Not shown Shoulder load cell 1 W50-71090

Not shown 2 5000618

Not shown SSFT M6 x 10 1 5000226

Note that Table A.5 list the parts required for assembling the WorldSID spine box. Note that part numbers 
correspond to those on drawing W50-31000 and shown in Figure A.17.

1 2 W50-31042

2 1 W50-31010

3 Interposer replacement 2 W50-75001

4 1 W50-31020

5 7 5000119

6 6 W50-31041

16 © ISO 2013 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:34 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
,
,
,
,
,
,
`
,
,
,
`
,
`
`
,
,
`
,
,
`
`
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



ISO 15830-4:2013(E)

7 1 W60-37024

8 1 W50-31030

9 8 5000388

10 Connector housing mass replacement 2 W50-75002

11 2 W50-37022

12 4 5000151

13 24 5000202

14 6 W50-31050

15 18 5000204

16 2

17 8 5000382

18 Cheese screw M2 x 16 2 5000254

19 4 5000465

20 Rotational accelerometer/tilt sensor mount 
bracket

1 W50-37023

21 2 W50-31043

22 3 W50-74307

23 Cover plate spine box 2 W50-31045

24 2

25 8 5000461

26 1 W50-37029

27 1

28 2 5000203

29 1 5000024

30 2 5000053

Not shown Linear accelerometer mass replacement 2 W50-61063

Not shown Rotational accelerometer mass replacement 2 W50-10010

Not shown Dual axis tilt sensor mass replacement 1 W50-10011
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ISO 15830-4:2013(E)

separate the upper and lower torsos.

As shown in Figure A.18 Figure A.15
Figure A.15
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ISO 15830-4:2013(E)

Figure A.16 Figure A.16
Figure A.16

(Figure A.16 Figure A.16

in the load cell structural replacement.

Remove the thorax pad (Figure A.15
Remove the shoulder pads (Figure A.15

Figure A.15

Remove the shoulder rib mounting brackets (Figure A.15
(Figure A.15
screw (Figure A.15

Remove the linear triaxial accelerometer (Figure A.15
Figure A.15

Figure A.15

As shown in Figure A.19 Figure A.19
Figure A.15

rib (Figure A.15 Figure A.15
threaded shoulder rib sternum mounting strip (Figure A.15
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ISO 15830-4:2013(E)

(Figure A.15 Figure A.20
damping clamps (Figure A.15
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ISO 15830-4:2013(E)

numbers. Detach the rib clamping bracket (Figure A.15
bracket (Figure A.15 Figure A.15
triaxial accelerometer (Figure A.15 Figure A.15

Figure A.15

Remove the IR-TRACC (Figure A.15 Figure A.15

mount screw (Figure A.15

Figure A.15
it to the sternum (Figure A.15 Figure A.15
8) and the two threaded rib mounting strips (Figure A.15
rib (Figure A.15 Figure A.15
place. Remove the two damping clamps (Figure A.15

Figure A.15

Repeat this procedure for the second and third thorax ribs and the two abdominal ribs with the few 
differences in parts described here. Note that the two abdominal ribs are attached at the front to the 
abdominal rib coupler (Figure A.15
(Figure A.15 Figure A.15
12). Note that the damping material on the abdominal ribs is thicker than that on the thoracic ribs. Note 

Figure A.15
abdominal ribs (Figure A.15

Figure A.21) from the non-struck side 
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ISO 15830-4:2013(E)

Detach the right side plate (Figure A.17
(Figure A.17
Figure A.23).
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ISO 15830-4:2013(E)

Figure A.23. To detach the rotational 
Figure A.17

secure it to the spine box. Remove the dual-axis tilt sensor (Figure A.17
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ISO 15830-4:2013(E)

Figure A.17
Figure A.17 Figure A.17

Figure A.17
(Figure A.17 Figure A.17

Figure A.17
the spine box cover plate (Figure A.17
(Figure A.17 Figure A.17
replacement (Figure A.17 Figure A.17
21). Detach each interposer mass replacement (Figure A.17

Figure A.17
(Figure A.17 Figure A.17
that hold each in place. Remove each connector housing mass replacement (Figure A.17
its backup plate mounting bracket (Figure A.17 Figure A.17

Figure A.17
Figure A.17

Figure A.17
spacers (Figure A.17 Figure A.17

Figure A.17
plate (Figure A.17
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ISO 15830-4:2013(E)

As shown in Figure A.24 Figure A.17
Figure A.17

Note that Figure A.25

Note that the inner bands of the two abdominal ribs (Figure A.15
material than the inner bands of the thoracic ribs (Figure A.15
shoulder rib (Figure A.15
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Figure A.15
Figure A.15 Figure A.15

Figure A.15 Figure A.15
Figure A.15

Figure A.15
(Figure A.15 Figure A.15

Figure A.15 Figure A.15

Figure A.15
Figure A.15

the abdomen (Figure A.15 Figure A.15
Figure A.15

the instrumentation before attaching the ribs to the rib and abdominal couplers.

Figure A.15
rib accelerometer bracket (Figure A.15 Figure A.15

Figure A.15
rib clamping bracket (Figure A.15 Figure A.15

Figure A.15
accelerometer (Figure A.15 Figure A.15

Figure A.15

(Figure A.28 and Figure A.29
for more detailed wiring information.
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Note that Figure A.26
Figure A.26

Item 33) is attached to the spine box with damping clamps (Figure A.26
the rib (Figure A.26 Figure A.26
and to the thorax rib sternum (Figure A.26
strip (Figure A.26 Figure A.26

Figure A.26
to the spine box. Secure the IR-TRACC to the rib accelerometer mounting bracket (Figure A.26
32) with a special mounting screw accessed from the bottom. Note that a linear triaxial accelerometer 
(Figure A.26 Figure A.26

Figure A.26
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ISO 15830-4:2013(E)

Continue installing the ribs with the preceding procedure. Attach the shoulder rib mounting bracket 
(Figure A.15 Table A.3

Figure A.15

(Figure A.15
(Figure A.15 Figure A.26

Figure A.15
couplers are shown in Figure A.29.

Table A.3
pad (Figure A.15 Figure A.15

Figure A.17
Figure A.17 Figure A.17

plate (Figure A.17 Figure A.17
spine box bracket weldment (Figure A.17
(Figure A.17

As shown in Figure A.30 Table A.5
spine box. Attach each backup plate mounting bracket (Figure A.17

Figure A.17 Figure A.17
Item 3) to the mounting brackets Number 1 (Figure A.17 Figure A.17

Figure A.17 brackets/interposers to the spine box with 
Figure A.17 Figure A.17
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ISO 15830-4:2013(E)

Item 22) into the mounting brackets and connect them to the interposers. Attach the spine box cover 
plate (Figure A.17
(Figure A.17 Figure A.17
backup plate mounting bracket (Figure A.17 Figure A.17

(Figure A.17
Figure A.17

Attach the T12 accelerometer mount (Figure A.17
(Figure A.17 Figure A.17

Figure A.17

Figure A.17
Figure A.17

Attach the other side plate (Figure A.17 Figure A.17
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ISO 15830-4:2013(E)

rib. Note that Figure A.31
Figure A.31

Figure A.31
accelerometer mounting bracket (Figure A.31 Figure A.31
Item 19) accessed from the bottom of the rib. Note that a linear triaxial accelerometer (Figure A.31
15) is secured to the rib accelerometer mounting bracket (Figure A.31

Figure A.31 Figure A.31
is secured to the inner band of the rib (Figure A.31 Figure A.31
the rib clamping bracket (Figure A.31 Figure A.31

spine box. Note that a shoulder load cell is also available for use with the WorldSID.

in Figure A.32 Figure A.33) is attached to the 

DAS (see Figure A.34
to the spine box. Note that the arrangement of the DAS and connectors is shown in Figure A.35. Note 
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Note that other instrumentation in the spine box includes a linear triaxial accelerometer mounted 

bracket attached to the spine box near the location of the T12 thoracic vertebra. Note that an angular 

Note that the parts and assemblies required for assembling the WorldSID full arm [W50-61000 (left); 
Figure A.36

Figure A.36 Figure A.36

Note that Table A.6
Figure A.36.
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1 1 W50-61002

Not shown 1 W50-61003

2 1 W50-61028

3 Elbow potentiometer mass replacement 1 W50-61123

4 2 5000181

5 2 5000178

6 1 5000179

7 1 5000155

8 Cable clamp 1 5000191

9 1 W50-61034

10 1 W50-61037

Not shown 1 W50-61069

11 Spring washer 1 W50-61022

12 1 5000163

13 1 5000176

14 Clamping washer (steel) 1 W50-61014

15 Compression washer (rubber) 1 W50-61016

16 Friction washer 1 W50-52064

17 Cable guide 4 W50-61030

18 8 5000171

19 1 W50-61110

20 2 5000620

21 1 5000190

21 1 W50-61054

22 1 W50-61051

23 1 5000165

Not shown 1 W50-61099

Not shown 1 W50-61098

Not shown 1 W50-61100

Not shown Elbow potentiometer (optional) 1 W50-61027
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Note that Table A.7
Figure A.37.
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1 Shoulder load cell 1 W50-71090

Not shown Shoulder load cell structural replacement 1 W50-71092

2 1 W50-61051

3 1 5000190

4 Shoulder bumper 1 W50-61110

5 2 5000464

6 Spring plunger 1 5000256

7 1 W50-61012

8 1 5000072

9 1 5000621

Note that Table A.8
in Figure A.38.
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1 1 W50-61006

W50-61111

2 1 W50-61012

3 12 W50-61042

4 Wrist washer 1 W50-61019

5 Spring washer 1 W50-61022

6 1 5000072

7 Universal arm load cell 1 W50-71070

Not shown Arm load cell structural replacement 1 W50-61041

8 1 W50-61004

9 2 5000164

10 Accelerometer mass replacement 1 W50-61063

11 Elbow load cell 1 W50-71060

Not shown Elbow load cell structural replacement 1 W50-61065

Not shown Triaxial linear accelerometer 1

Note that Table A.9
Figure A.39.
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1 2 5000178

2 2 5000181

3 1 W50-61027

4 1 W50-61029

5 1 5000165

6 1 W50-52064

7 Compression washer 1 W50-61016

8 Clamping washer 1 W50-61014

9 1 5000176

10 Elbow load cell 1 W50-71060

11 1 W50-61028

Not shown Elbow load cell structural replacement 1 W50-61065

Note that Table A.10
in Figure A.40.
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ISO 15830-4:2013(E)

1 1 W50-61029

2 8 W50-61042

3 Arm load cell (optional) 1 W50-71070

Not shown Arm load cell structural replacement 1 W50-61041

4 1 5000072

Spring washer 2 W50-61022

6 Wrist washer 1 W50-61019

7 1 W50-61035

8 1 5000070

9 1 W50-61020

10 1 W50-61033

12 2 5000163

13 Wrist pivot bumper 2 W50-61046

14 1 5000622

15 1 5000164

16 Accelerometer mass replacement 1 W50-61063

17 Accelerometer mount bracket 1 W50-61039

18 4 5000458

Not shown Triaxial linear accelerometer 1

Note that Table A.11
Figure A.41.
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ISO 15830-4:2013(E)

1 Wrist clevis 1 W50-61033

2 1 W50-61020

3 1 W50-61036

4 1 5000621

5 1 5000164

6 Wrist accelerometer mount 1 W50-61039

7 4 5000458

8 Wrist washer 1 W50-61019

9 Spring washer 2 W50-61022

10 1 5000072

11 1 5000173

12 1 5000163

Figure A.37 Figure A.37

Figure A.36
Figure A.36
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ISO 15830-4:2013(E)

load cell. Remove the cable guides (Figure A.36
Figure A.36

Figure A.36

Figure A.36
Figure A.36

Figure A.36
Figure A.36

Figure A.36

Disconnect the cables to the arm and elbow load cells and remove the accelerometer.

To remove the elbow load cell (Figure A.38 Figure A.38
3) that attach it to the upper arm extension tube (Figure A.38
contains the mounting position for the triaxial linear accelerometer. Note that the accelerometer is held 

Figure A.38

Figure A.38
extension tube (Figure A.38 Figure A.38
arm load cell.

Figure A.38
(Figure A.37 Figure A.38
(Figure A.38 Figure A.38
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ISO 15830-4:2013(E)

Figure A.42.
Figure A.38

Figure A.39

Figure A.39

Figure A.39
Figure A.39

The elbow potentiometer (Figure A.39
Figure A.39 Figure A.39

Figure A.40
Figure A.40 Figure A.40

(Figure A.40

Figure A.40
that secure the elbow clevis (Figure A.40

and pull the two sections apart.

Figure A.41.

Figure A.41
Figure A.41

Item 8) and the spring washer (Figure A.41
Figure A.38

(Figure A.41 Figure A.41

Figure A.41 Figure A.41
Separate the wrist pivot and wrist clevis assemblies (Figure A.41

Inspect the rubber bumpers (W50-61038) on the wrist clevis to ensure there is no damage to the 

2)

A.4.3.1 General

assemble the WorldSID arm.

2)
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ISO 15830-4:2013(E)

onto the shoulder clevis (Figure A.37
bumper (Figure A.37

Figure A.37

Figure A.38 Figure A.38
Figure A.38

Figure A.38 Figure A.38
the wrist washer into the tube as shown in Figure A.42

(Figure A.38

Figure A.39
(Figure A.39 Figure A.39

Figure A.39
Note that this screw locks the elbow shaft to the elbow load cell so that the potentiometer attached to the 

Figure A.39
Figure A.39

Figure A.39

Figure A.39

Figure A.39

(see Figure A.43 Figure A.44
for wiring details.
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ISO 15830-4:2013(E)

Attach the arm load cell (Figure A.40
(Figure A.40

Figure A.40
torqued to 10 Nm.

Figure A.41
Figure A.41

(Figure A.41 Figure A.41
Figure A.41

(Figure A.41
Figure A.41

Fit the wrist-mounted triaxial linear accelerometer on the accelerometer mount (Figure A.41
Figure A.41

Figure A.41
(Figure A.41

Figure A.41 Figure A.41
Figure A.41

A.4.4.1 General
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Note that Figure A.45

Note the following:

— The shoulder clevis pivots about the x-axis on the shoulder pivot shaft (Figure A.16
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rest position (against the upper torso).

Figure A.16

Figure A.16

procedure. Note that the spring washer (Figure A.38

Figure A.37

Tighten the bumper on the arm pivot shaft to ensure proper engagement of the spring plunger mechanism 
(see Figure A.37 Figure A.37

Figure A.37

screw (see Figure A.47
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Figure A.48)

Inspect the three washers used with the elbow pivot screw. Note that the washers shall be installed in 
the order shown in Figure A.48 and the friction washer shall have the friction material toward the elbow 

Note the following:
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ISO 15830-4:2013(E)

Figure A.49 Figure A.49

right hand and so on.

Move the cable clamp (FigureA.49 FigureA.49
Figure A.49 Figure A.49

Figure A.49
Figure A.49) on the 

Figure A.48.

A.5 Half arm

settings. The part number for the half arm is shown in Table A.12.
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1 2 W50-62000
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A.6 Pelvis

Note that Table A.13 lists the parts required for assembling the WorldSID pelvis. Note that part numbers 
refer to those on drawing W50-40000 and in Figure A.51 Figure A.52 through Figure A.56
illustrate different views of the pelvis components.

1 Sacroiliac l.c. structural replacement 1 W50-71975

2 1 W50-71122

3 SI lc interface lh 1 W50-42016

4 SI lc nterface rh 1 W50-42017

5 1 W50-42010

6 1 W50-42011

7 SI lc backing plate 2 W50-42002

8 2 W50-42510

9 1 W50-71059

10 Instrumentation bracket pelvis 1 W50-42040

11 Connector housing replacement 1 W50-75002

12 1 W50-42019

13 1 W50-41030

14 4 5000090

15 1 W50-41018

16 6 W50-41019

17 2 W50-41021

18 1 W50-41022

19 1 W50-41026

20 4 5000466

21 4 5000209

22 1 7268C-M1

23 1 W50-10011

24 1 W50-42031

25 2 W50-42005

26 2 W50-42007

27 2 W50-42008

28 2

29 6 5000036

30 8 5000265

31 1 5000646

32 3 5000023

33 4 5000222

34 2 5000123
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35 8 5000024

36 6 5000155

37 6 5000153

38 16 5000457

39 3 5000388

40 2 5000569

41 6 5000438

42 1 5000254

43 6 5000464

44 4 5000001

45 4 W50-41020

46 2 6002036

47 2 5000399

48 Rotational accelerometer replacement 1 W50-10010

49 2 5000098

50 1 W50-43001

51 4 5000203

52 1 W5-3325

53 Thermal pad (not shown) 1 W5-3326

54 1 W50-43002

55 3 5000103
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As shown in Figure A.56
(Figure A.56 Figure A.56
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Figure A.57
Figure A.57

the pelvis bone and can be removed with a box end wrench.
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Figure A.51 Figure A.58).
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ISO 15830-4:2013(E)

As shown in Figure A.59 Figure A.51
Figure A.51 Figure A.51

secure them. Separate the two pelvis bones (Figure A.51
(Figure A.51 Figure A.51

Detach the moulded pubic buffers (Figure A.51
Figure A.51 Figure A.51

Figure A.60).
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Detach the pubic buffers from the pubic load cell structural replacement (Figure A.51
Figure A.51 Figure A.61.)

As shown in Figure A.62 Figure A.51
(Figure A.51 Figure A.51
mounting bracket weldment (Figure A.51
(Figure A.51
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ISO 15830-4:2013(E)

Remove the upper lumbar clamping plate (Figure A.51
Figure A.51 Figure A.63). Remove the lumbar mounting 

wedge (Figure A.51

As shown in Figure A.64 Figure A.51
from the lumbar load cell structural replacement (Figure A.51
(Figure A.51
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Detach the left and right sacroiliac load cell interfaces (Figure A.51
Figure A.51 Figure A.65).

As shown in Figure A.66 Figure A.51
Figure A.51
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ISO 15830-4:2013(E)

Detach the pelvis instrumentation bracket (Figure A.51
replacement (Figure A.51 Figure A.51
the back (see Figure A.67).

Figure A.68.
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ISO 15830-4:2013(E)

As shown in Figure A.69
Figure A.51

Figure A.51
its mass replacement (Figure A.51 Figure A.51

Figure A.51
container. Attach the cover (Figure A.51
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ISO 15830-4:2013(E)

or its replacement (Figure A.51
(Figure A.51

Mount the linear triaxial accelerometer (Figure A.51
(Figure A.51 Figure A.51
Attach the dual-axis tilt sensor (Figure A.51 Figure A.51
from the side. Secure the pelvis instrumentation bracket (Figure A.51
cell or its structural replacement (Figure A.51 Figure A.51
Mount the pelvis instrumentation cover plate (Figure A.51
(Figure A.51
the instrumentation bracket. The accelerometer wire should be routed over the non-struck sacroiliac 

Attach the left and right sacroiliac load cell interfaces (Figure A.51
M6 x 10 (Figure A.51
(Figure A.51 Figure A.51

Figure A.51 Figure A.51

the upper lumbar clamping plate (Figure A.51
Figure A.51 Figure A.51

Place the assembled lumbar spine (Figure A.51
lower lumbar clamping plate (Figure A.51

Figure A.51
three lumbar bushings (Figure A.51

Connect the pubic buffers to the pubic load cell or its structural replacement (Figure A.51
Figure A.51 Figure A.51

8) to the moulded pelvis with three M4 x 16 (Figure A.51 Figure A.51
36) on each side. Position the central assembled portion of the pelvis within the moulded pelvis/pubic 

Figure A.51
(Figure A.51 Figure A.51
the inboard holes.

Figure A.70.
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ISO 15830-4:2013(E)

Figure A.51 Figure A.51
Figure A.51

(Figure A.51
Figure A.51

the lumbar wedge (Figure A.51 Figure A.51

A.7.1.1 General

Note that Table A.14
is illustrated in Figure A.71.
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ISO 15830-4:2013(E)

1 1 5000076

2 Femoral neck ball 1 W50-51038

3 4 5000072

4 Femoral neck base 1 W50-51035

Note that Table A.15
in Figure A.72.

1 4 5000194

2 1 W50-51034

3 Femoral neck load cell (optional) 1 W50-71080

Not shown Femoral neck load cell structural replacement 1 W50-71965

4 1 W50-51053

5 12 W50-61042

6 1 W50-52001

Not shown 1 W50-52019

7 1 W50-51068

8 Leg load cell (optional) 1 W50-71010

Not shown Leg load cell structural replacement 1 W50-51060

9 1 W50-51022

Not shown 1 W50-51023

10 4 5000072
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ISO 15830-4:2013(E)

Note that Table A.16
Figure A.73.

1 16 5000151

2 Knee cover 2 W50-52004

3 Knee contact load cell structural replacement 2 W50-52015

Not shown Knee contact load cell (optional) 2 W50-71020

4 1 W50-61027

5 2 5000171

6 2 5000171

7 Cable guide 1 W50-61030

8 1 W50-52008

9 1 W50-52009

Not shown 1 W50-52021

10 Friction washer 1 W50-52064

11 Compression washer (rubber) 1 W50-61016

12 Clamping washer (steel) 1 W50-61014

13 1 5000176

14 1 W50-52010

15 6 5000005
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16 1 W50-52002

17 1 5000185

Not shown 1 W50-61123

Note that Table A.17
illustrated in Figure A.74.
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1 Leg load cell (optional) 2 W50-71010

Not shown Leg load cell structural replacement 2 W50-51060

2 8 W50-61042

3 Lower leg tube 1 W50-53001

4 3 5000622

5 Z-axis radial limit screw 1 W50-54041

6 1 W50-54009

7 Z-axis anti-rattle washer 1 W50-54024

8 Z-axis rotational washer 1 W50-54010

9 Z-axis nut 1 W50-54023

10 4 5000171

11 Cable guide 2 W50-61030

12 1 W50-54038

13 1 5000281

Note that Table A.18
in Figure A.75.
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1 Leg load cell (optional) 1 W50-71010

Not shown Leg load cell structural replacement 1 W50-51060

2 1 W50-54054

3

Not shown

1 W50-55005

W50-55004

4 4 5000020

Note that Table A.19
Figure A.76.

1 1 5000621

2 1 W50-54047

3 6 5000281

4 1 W50-54052

4 5000190

6 1 W50-54048

7 1 5000470

8 4 5000020

9 Retainer bracket 2 W50-54014

10 6 5000010

11 1 W50-54015
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12 1 W50-54045

13 1 W50-54042

15 6 5000002

16 1 W50-54012

17 4 5000191

18 4 5000171

19 1 W50-54044

20 1 W50-54043

21 8 W50-54035

22 8 W50-54036

23 1 W50-54049

24 1 W50-54051

Not shown Stop pad 4 W50-54022

Not shown Compression pad 2 W50-54021

Not shown Ankle potentiometer mass replacement 3 W50-54013
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Figure A.71
femoral ball in place and unthread the ball (Figure A.71 Figure A.71

spanner wrench 40 mm to 42 mm (W50-51002) to hold the femoral neck base (Figure A.71

Figure A.71
neck load cell (Figure A.72
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ISO 15830-4:2013(E)

A.7.2.2 Upper leg

Disconnect all the cable connectors and remove the cable guides.

Remove the femoral neck load cell (Figure A.72
(Figure A.72 Figure A.72

Figure A.72 Figure A.72
Item 9) to the leg load cell (Figure A.72 Figure A.74

Figure A.72 Figure A.72
Separate these assemblies.

leg load cell at the upper tibia position (Figure A.74

Remove the knee covers (Figure A.73 Figure A.73
Figure A.73

Figure A.73
knee contact load cell structural replacement (Figure A.73

Figure A.73

contact load cell or its structural replacement.

Remove the knee bone (Figure A.73 Figure A.73
Figure A.73

(Figure A.73
washer (Figure A.73

Remove the knee pivot shaft (Figure A.73
Figure A.73

Figure A.73
position. Inspect the knee pad for tearing and/or cuts in the material.

A.7.2.4 Lower leg

Figure A.74 Figure A.74

Figure A.74 Figure A.74
leg tube (Figure A.74

Figure A.74
(Figure A.74 Figure A.76

Figure A.74

Figure A.74

Figure A.75
4) to remove the moulded foot.

Remove the Y-Axis potentiometer (Figure A.76
(Figure A.76
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Figure A.76 Figure A.76
Figure A.76

the resistive elements (Figure A.76

Figure A.76
(Figure A.76

Figure A.76

Figure A.76
Item 8) that secure the retainer brackets (Figure A.76

Figure A.76

Figure A.76

Check the stop pads (Figure A.76 Figure A.76

assemble the WorldSID leg.

Thread the femoral neck ball on to the femoral neck base until tight (see Figure A.71). Tighten the ball 

spanner wrench 40 mm to 42 mm (W50-51002) to hold the femoral neck base (Figure A.71

tightening the SSCP M4 (Figure A.71
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ISO 15830-4:2013(E)

Figure A.72 Figure A.72
Item 9). Ensure that the base of the load cell is aligned with the dowel pin in the trochanter before 

Figure A.72

Figure A.72
Figure A.72

Figure A.72
M6. The left and right knee assemblies are different.

Figure A.73
(Figure A.73 Figure A.73

Figure A.73

Figure A.78
washer (Figure A.78
braking material. Push the friction washer on to the pivot shaft pins so that the braking material side of 
the washer is against the knee clevis. Install the compression and clamping washers and secure them 

Figure A.78

knee pivot shaft (see Figure A.80 Figure A.78

Figure A.79 for wiring details.
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Attach the knee contact load cell (Figure A.73
cell (Figure A.73

Figure A.81)

© ISO 2013 – All rights reserved 75Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:34 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
,
,
,
,
,
,
`
,
,
,
`
,
`
`
,
,
`
,
,
`
`
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



ISO 15830-4:2013(E)

Attach the knee covers (Figure A.73 Figure A.73

Figure A.81
Figure A.73

The lower leg load cells (Figure A.74
Figure A.74

that the correct sensitivities are used. The load cells shall be installed with the connectors positioned 

Figure A.74
Figure A.74

with the drill points in the pin. A fourth screw (Figure A.74
Figure A.74

Figure A.75
Figure A.74

Figure A.87

Figure A.74
Figure A.74

or Figure A.87).

Figure A.77 and Figure A.83).

Figure A.83
(Figure A.83

Figure A.76 Figure A.82 for wiring details.
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(Figure A.83

Figure A.83

(Figure A.76
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ISO 15830-4:2013(E)

Figure A.84

Figure A.76

Figure A.84 and 

keep it from moving.

A.7.4.1 General

Note the following:

— The knee pivot screw (see Figure A.85

increasing the resistance to movement of the knee bone in the knee clevis.
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ISO 15830-4:2013(E)

— The friction washer shall be installed with the friction material toward the knee clevis or the 

Figure A.86 shall be installed so that the tip is in the locking hole at the 
middle of the pivot shaft.

Note the following:

Figure A.87).
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The part number for the WorldSID suit is W50-80100.
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Annex B
(informative)

B.1 General

This annex gives an overview of the main functional components of and cable pinout scheme for the 
3)

was used in the 11 pre-production WorldSIDs.

. Note that  lists 
parts and part numbers. A description of each item is given below for the convenience of users of this 

TDAS5-M32

Ethernet communication cable: from status box to PC

Wireless Ethernet programming cable TDAS5-C-WEP

TDAS status box

Antenna

TDAS5-PS

TDAS5-Soft

Allen wrench TDAS5-Wrench

TDAS5-1550

3)

be shown to lead to the same results.
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4)

module hardware user’s manual for additional information.

5)

B.2.3 G5-DB6)

7)

4)

5)

6)

shown to lead to the same results.

7)
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8)

8)
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9)

10)

11)

12)

clause of this annex.

13)

14)

9)

10)

11)

12)

be shown to lead to the same results.

13)

be shown to lead to the same results.

14)

be shown to lead to the same results.
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15)

16)

for additional information.

17)

communications signals.

location much easier.

 and 

15)

be shown to lead to the same results.

16)

shown to lead to the same results.

17)
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1 red

2 black

8 brown

4 black Main 

5 green Ethernet +Rx

6 black Ethernet –Rx

7 orange Ethernet +Tx

3 black Ethernet –Tx

9 white Event +

10 black Event –

11 blue

12 black

13

14 black
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.

No. of
channels

a

mm (inches)
DASb

location

3 Upper spine 1 W50-71164-767

1 Upper spine 3 W50-71165-750

Upper neck 6 Upper spine 1 W50-71982-692

Lower neck 6 Mid spine 1 W50-71981-314

Thorax accelerometer 3 Mid spine 1 W50-71164-553

Thorax rotation accelerometer 1 Mid spine 1 W50-71165-234

T1 accelerometer 3 Mid spine 1 W50-71164-416

T4 accelerometer 3 Mid spine 1 W50-71164-326

Rib accelerometers 3 Mid spine 6 W50-71164-394

T12 accelerometer 3 Mid spine 1 W50-71164-347

Pelvis accelerometer 3 c Pelvis 1 W50-71164-382

IR-TRACC (shoulder) 1 Upper spine 1 W50-74411

IR-TRACC (thorax) 1 Mid spine 3 W50-74411

IR-TRACC (abdomen) 1 Mid spine 2 W50-74411

a

b Multiple DAS locations require different cable lengths.

c Different cable lengths would be needed for later dummies in which the pelvis DAS was moved to the non-struck side of 
the thorax.
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No. of
channels

a

mm (inches)
DASb

location

6 c Pelvis 2 W50-71983-290

Lumbarb 6 Mid spine 1 W50-71983-475

Lumbar 6 c Pelvis 1 W50-71983-318

Pubic 1 c Pelvis 1 W50-71987-246

Pubic 1 Mid spine 1 W50-71987-435

Femoral neck 3 Leg 2 W50-71984-406

Femoral neckb 3 c Pelvis 2 W50-71984-1080

Mid-femur 6 Leg 2 W50-71981-254

Knee contact 1 Leg 4 W50-71020-356

Knee pot. 1 Leg 2 W50-71162

Upper tibia 6 Leg 2 W50-71981-508

Lower tibia 6 Leg 2 W50-71981-686

Ankle pot. 3 Leg 2 W50-71161

Upper arm 6 Upper spine 1 W50-71981-700

Lower arm 6 Upper spine 1 W50-71981-1100

Wrist accelerometer 3 Upper spine 1 W50-71164-1200

Elbow 2 Upper spine 1 W50-71992-800

Elbow accelerometer 3 Upper spine 1 W50-71164-1200

Elbow potentiometer 1 Upper spine 1 W50-71163

Shoulder 3 Upper spine 2 W50-71986-355

a

b Multiple DAS locations require different cable lengths.

c Different cable lengths would be needed for later dummies in which the pelvis DAS was moved to the non-struck side of 
the thorax.
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Annex C
(normative)

a

Nm in-lbf

0.3 3

0.7 6

1 9

3 27

6 53

M6 x 1 10 89

M8 25 220

3 27

0.7 6

1 9

3 27

M5 6 53

M6 10 89

M6 x 1 10 89

2b 18

3b 27

M10 50 445

Cheese screw M2 0.3 3

0.7 6

M3 1 9

3 27

M5 6 53

M6 10 89

1 9

10 89

CPSSS 1 9

CPSSS M6 x 1 7 62

SSCP 2 18

SSCP 7 62

SSFP 2 18

SSNT 1 9

a

b
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a

Nm in-lbf

SSNT 2 18

3b 27

8 71

a

b
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Annex D
(informative)

Table D.1

ISO references
ISO 7380

Cheese screw Cheese head screw ISO 1207

CPNT -

CPSS Cone point set screw ISO 4027

CPSSS Cone point socket set screw ISO 4027

Flat head cap screw ISO 10642

Low head socket head cap screw -

Socket head cap screw ISO 4762

Socket head shoulder screw ISO 7379

SSCP Set screw cup point ISO 4029

SSFP ISO 4026

Set screw half dog point -

SSNT -
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Annex E
(informative)

Users should perform validation tests as follows:

— before and after each series of sled tests;

— if ribs exhibit more than 2 mm of permanent deformation when compared to their original shape.

their experience with the WorldSID.

deformation exceed 2 mm.

— Flesh components should be inspected for tears.

— Sensor and DAS cables should be inspected for cuts and excessive wear.

Annex A.
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before plugging the connector into the interposer.

E.6.1 General

Figure E.1 containing the 
parts listed in Table E.1

1 1 5000537

2 1 W50-84106

3 1 W50-84104

4 1 W50-84110 Lifting bracket weldment

5 1 5000538
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1) Insert the lifting bracket (Figure E.1
threaded hole inside the pelvis.

2) Thread screw (Figure E.1

Figure E.1

5) Tighten both screws (Figure E.1

attached to the lifting bracket to help support the legs.

Figure E.1
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Annex F
(informative)

the most recent recommended WorldSID seating procedures.
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Annex G
(informative)

G.1 Head wiring

damaging the sensor.

Neck wiring should be installed as follows.
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1) Install the head and install a cable tie mount on the back of the lower neck bracket as shown in 

Shoulder rib and 1st thorax rib wiring should be installed as follows.
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Second and 3rd thorax ribs and abdomen ribs wiring should be installed as follows.

1

2

2) Route sensor cables of the 2nd and 3rd thorax ribs through the gap between 2nd and 3rd thorax ribs 
and bundle them as shown in 

3) Route the sensor cables of the 1st and 2nd abdomen ribs as shown in 

Pelvis wiring should be installed as follows.
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Thorax connector station wiring should be installed as follows.

1) Route all cables from the head and neck cables to the non-impact side through the gap between the 
shoulder rib and 1st thorax rib.
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3) The following cable groupings are recommended. Dummies with a pelvis DAS or DAS mounted on 
the non-struck side of the thorax will be different.

DAS number 1 upper thorax:

1. Upper neck load cell (6 channels)

2. Lower neck load cell (6 channels)

3. Shoulder load cell (3 channels)

8. T1 triax accelerometer

9. T4 triax accelerometer

10. Shoulder triax accelerometer

11. Shoulder IR-TRACC

12. Thoracic rib 1 IR-TRACC

DAS number 2 lower thorax:

1. Thorax rib 1 triax accelerometer

2. Thorax rib 2 triax accelerometer

3. Thorax rib 3 triax accelerometer

4. Abdominal rib 1 triax accelerometer

5. Abdominal rib 2 triax accelerometer

6. Thorax rib 2 IR-TRACC

7. Thorax rib 3 IR-TRACC

8. Abdominal rib 1 IR-TRACC

9. Abdominal rib 2 IR-TRACC

10. T12 accelerometer

11. Pelvis triax accelerometer

12. Pubic load cell (1 channel)

13. Lumbar load cell (6 channels)
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6) Repeat steps 4 and 5 for the lower thorax station as shown in .
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.

. The overall thorax cable routing 
will be as illustrated in .
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cables are routed between the abdomen ribs as shown in . Loop a cable tie around the 
2nd abdomen rib (
(
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11) Route the shoulder load cell cable as shown in  and tie it to the sternum with a cable tie. 
.
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The following are recommended WorldSID instrumentation cable routing procedures. There are two 

Route and secure the lower arm cables as shown in .
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Route and secure the upper arm cables as shown in .

Route and secure cables in the area of the elbow as shown in .
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.
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Route and secure the lower leg cables as shown in .
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Route and secure cables in the area of the knee as shown in .
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The femoral neck load cell cable should be routed as shown in .
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relate to the sensor end of the cable (see  for example) should be followed when possible.

interest (e.g. impact side ribs) are not affected and also such that cable tension is not applied to sensors.
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Annex H
(informative)

Annex E

in 

This temperature sensor has an internal log function where it stores temperature variation data from 
the last 24 h.
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Extensive testing was performed to determine the effects on internal air temperature due to operation 

.

near the lower end of this range to allow for heating during a test.

be investigated.
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Annex I
(normative)

The parts given in Table I.1

1 W50-75801 head to thorax 1

2 W50-75802 torso to sacrum 1

3 W50-75803 sacrum to pubic 1

4 W50-75804 sacrum to upper leg 2

5 W50-75805 upper leg to lower leg 2

6 W50-75806 torso to external 
ground

1

1) Attach cable 1 to the right side rear mounting screw of the upper neck load cell as shown in Figure I.1.
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2) Route cable one with the other cables around the neck and through the spine box as shown in 
Figure I.2.

shown in Figure I.3

4) Route cable 2 through the spine box as shown in Figure I.4.
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5) Attach the other end of cable 2 to the front lumbar to sacrum attachment screw on the non-struck 
side along with one end of cable 3 and one end of cable 4 as shown in Figure I.5.

6) Attach the other end of cable 3 to the top inner pubic load cell attachment bolt on the non-struck side 
as shown in Figure I.6.
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with one end of cable 5 as shown in Figure I.7.

8) Attach one end of the second cable 4 to the front lumbar to sacrum attachment screw on the struck 
side as shown in Figure I.8
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along with one end of the second cable 5 as shown in Figure I.7.

the upper tibia load cell as shown in Figure I.9.

be used as for the DAS.
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