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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 

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

constitute an endorsement.

.

extensive experience with the International Standard and design changes.

:

—

—

—

—
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and vehicle manufacturers from around the world.

WorldSID drawings in electronic format are being made available. Details are given in 
ISO 15830-2 Annex B.
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Part 3:

1 Scope

is applicable to impact tests involving

1 1

4.1.1 General

permissible sensors described in this part of ISO 15830 must be used in a given test. It should also be noted that 

INTERNATIONAL STANDARD
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Table 1

Sensor Sensor

channels
Linear accelerometer 4.1.3.2 3

Rotational accelerometer 4.1.3.3 3

Tilt sensor (about x and  axes) 4.1.3.4 2

Upper neck load cell 4.1.3.5 6

Neck Lower neck load cell 4.1.3.5 6

Neck T1 linear accelerometer 4.1.3.2 3

Shoulder Rib linear accelerometer 4.1.3.2 3

Shoulder IR-TRACC 4.1.3.6 1

Shoulder Load cell (Fx F F ) 4.1.3.7 3

Full arm Upper arm load cell 4.1.3.8 6

Full arm Lower arm load cell 4.1.3.8 6

Full arm Elbow load cell ( x ) 4.1.3.9 2

Full arm Elbow angular displacement 4.1.3.10 1

Full arm Elbow linear accelerometer 4.1.3.2 3

Full arm Wrist linear accelerometer 4.1.3.2 3

Thorax Upper rib linear accelerometer 4.1.3.2 3

Thorax 4.1.3.2 3

Thorax Lower rib linear accelerometer 4.1.3.2 3

Thorax Upper rib IR-TRACC 4.1.3.6 1

Thorax 4.1.3.6 1

Thorax Lower rib IR-TRACC 4.1.3.6 1

Spine T4 linear accelerometer 4.1.3.2 3

Spine T12 linear accelerometer 4.1.3.2 3

Spine Rotational accelerometer (about x-
and z-axes)

4.1.3.3 2

Spine Tilt sensor (about x- and -axes) 4.1.3.4 2

Abdomen Upper rib linear accelerometer 4.1.3.2 3

Abdomen Lower rib linear accelerometer 4.1.3.2 3

Abdomen Upper rib IR-TRACC 4.1.3.6 1

Abdomen Lower rib IR-TRACC 4.1.3.6 1

Lumbar spine/
pelvis

Lumbar load cell 4.1.3.11 6

Lumbar spine/
pelvis

Pelvis linear accelerometer 4.1.3.2 3

Lumbar spine/
pelvis

Pubic load cell (F ) 4.1.3.12 1
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Sensor Sensor

channels
Lumbar spine/
pelvis

Sacro-iliac load cell 4.1.3.13 12

Lumbar spine/
pelvis

Tilt sensor (about x- and -axes) 4.1.3.3 2

Upper leg Femoral neck load cell (Fx F F ) 4.1.3.14 3

Upper leg 4.1.3.14 6

Upper leg Knee lateral outboard contact force 
load cell

4.1.3.16 1

Upper leg Knee lateral inboard contact force 
load cell

4.1.3.16 1

Upper leg Knee angular displacement 4.1.3.17 1

Lower leg Upper tibia load cell 4.1.3.15 6

Lower leg Lower tibia load cell 4.1.3.15 6

Lower leg Ankle angular displacement 4.1.3.18 3

Spine box Air temperature sensor 4.1.3.19 1

4.1.3.1 General

Annex A.

1).

— Tri-axial linear accelerometer assemblies shall have a mass of 8 g ± 1 g (not including cable).

2).

— Rotational accelerometers shall have a mass of 35 g ± 4 g (not including cable).

1)

lead to the same results.

2)
USA. This information is given for the convenience of users of this part of ISO 15830 and does not constitute an 

same results.
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3)

4).

IES/1401 T5) 6).

— Thorax and pelvis tilt sensors shall have a mass of less than 25 g (not including cable).

4.1.3.5 Universal neck load cell

7).

— Upper and lower neck load cells shall have a mass of 346 g ± 20 g (not including attachment bolts or 
plug) or 361 g ± 25 g (including mating plug and 450 mm of cable).

8).

— IR-TRACCs shall have a mass of 117 g ± 15 g (including the connector and 300 mm of cable).

Calculation of IR-TRACC displacements shall be performed as described in 5.1.

model W50-710909).

3)

to lead to the same results.

4)

5)

6)

7)

8)

9)
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— Shoulder load cell shall have a mass of 176 g ± 13 g (not including cable and mating connector).

4.1.3.8 Arm load cell

10).

— Upper and lower arm load cells shall have a mass of 385 g ± 30 g (not including cable and mating 
connector).

model W50-7106011).

— Elbow load cell shall have a mass of 300 g ± 22 g (not including cable and mating connector).

12).

— Elbow potentiometer shall have a mass of 15 g ± 2 g (not including cable and mating connector).

13).

— Lumbar load cell shall have a mass of 473 g ± 35 g (not including cable and mating connector).

14).

— Pubic load cell shall have a mass of 145 g ± 10 g (not including cable and mating connector).

10)

11)

12)

13)

14)
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15).

— Sacro-iliac load cell shall have a mass of 1 062 g ± 75 g (not including cable and mating connector).

4.1.3.14 Femoral neck load cell

model W50-7108016).

— Femoral neck load cell shall have a mass of 240 g ± 18 g (not including cable and mating connector).

17).

— Upper and lower leg load cell shall have a mass of 470 g ± 36 g (not including cable and mating connector).

18).

— Knee contact load cell shall have a mass of 77 g ± 6 g (not including cable and mating connector).

19).

— Knee potentiometer shall have a mass of 15 g ± 2 g (not including cable).

15)

16)

17)

18)

19)

6 © 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



x z
20).

— Ankle potentiometers shall have a mass of 7 g ± 5 g (not including cable).

21).

22) shall be mounted in accordance with the drawings given in 
ISO 15830-2:2013.

— DAS mass shall be distributed as given in Table 2.

20)

21)

22)

lead to the same results.
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a

Attached to and inside spine box 1 560 ± 350

Left femur 287 ± 60

Right femur 287 ± 60

Thorax cabling 75 ± 30

a Table 2
pocket. Neither a mass replacement nor a structural replacement is required for this special permissible DAS unit.

calculated as follows:

2) Calculate

V abs
V

L
m=

⎛

⎝
⎜

⎞

⎠
⎟

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

−⎛
⎝⎜

⎞
⎠⎟

1 000

75

175
(1)

where

VL is the equivalent linear output/input voltage (V);

V is voltage from the IR-TRACC ( ).

VL

V V VLO L O= − (2)

where

VLO

VLO is 

VO is the calculated VL

4) Calculate

D V CLO= × (3)

where

C is the scale factor (mm/V).
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Annex A
(normative)

Table A.1.

Load cell
channel capacities

Fx
(kN)

F
(kN)

F
(kN)

x
(Nm) (Nm) (Nm)

Universal neck load cell 300 300 200 W50-71000

Universal leg load cell 350 350 300 W50-71010

Universal arm load cell 225 225 170 W50-71070

Knee contact load cell - - - - - W50-71020

Elbow load cell - - - 225 225 - W50-71060

- - - - - W50-71051

Femoral neck load cell - - - W50-71080

Sacro-iliac load cell 800 400 400 W50-71130

Shoulder load cell - - - W50-71090

Lumbar spine load cell 300 300 200 W50-71120

The WorldSID load cells are shown in Figures A.1 to A.11. Sign conventions for different installation 
Figures D.1 to D.16.

NOTE See Figure D.2 for detailed sign conventions for the upper neck and Figure D.3 for detailed sign 
conventions for the lower neck.
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NOTE See Figure D.11 for detailed sign conventions.

NOTE See Figure D.10 for detailed sign conventions.
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NOTE See Figure D.12 for detailed sign conventions.

NOTE See Figure D.13 for detailed sign conventions.

NOTE See Figures D.14 and D.16 for detailed sign conventions.
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NOTE See Figure D.6 for detailed sign conventions.

NOTE See Figure D.8 for detailed sign conventions.

NOTE See Figure D.8 for detailed sign conventions.
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NOTE See Figure D.15 for detailed sign conventions.
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Annex B
(informative)

B.1 Overview

shown in Figure B.1.

load cells of the WorldSID are unique in design.

sensor ID component stores and reports the load cell’s serial number and calibration data so that the 

of reading per degree Celsius over a range of 16°C to 26°C.

B.5 Handling
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orientation for calibration.

Figures B.2 to B.8.
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The two universal neck load cells are used to measure three force and three moment channels near 

lower neck bracket.

The sacro-iliac load cell consists of two 6-channel load cells (left and right) manufactured as a one-piece 

right iliac wings to each other as well as the lumbar spine. The location of the load cell is similar to the 
human sacrum. The iliac wings are bolted to the sides of the load cell. The structure of the load cell has 
a rear-mounting surface that has provisions to mount the pelvis accelerometers and tilt sensors. The 

bolted to the SI load cell.

This load cell measures the complex interaction of forces within the sacrum. An impact to the left side 
of the pelvis will transfer forces and moments through the pelvis bone into both the pubic area and the 

the lumbar spine. This load cell along with the lumbar spine load cell will provide data to understand 
this interaction.

The lumbar load cell is used to measure three force and three moment channels in the lumbar spine at 
the point of attachment to the pelvis. The lumbar load cell is installed into the sacro-iliac load cell. The 
connector exits at the base of the sacro-iliac. The data recorded from this device provides information 
about the forces and moments that occur at the lumbar region of the spinal column.

F

taking place in this area.

the greater trochanter and the femoral neck. The forces and moments measured are the total being 
transferred from either the leg or from impact to the trochanter into the acetabulum. The inner surface 
of the load cell attaches to the femoral shaft and head. The outer surface of the load cell is attached to 
the trochanter.

and the upper and lower tibia positions. The leg load cell is a six-channel design that measures three 
forces and three bending moments.
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surface of the shoulder load cell is attached to the shoulder rib element. The outer surface of the load cell 
X rotation of the arm as well as stops that limit the range of motion. 

This load cell measures the interaction forces between the arm and shoulder as well as direct impact 
forces to the shoulder.

middle of the upper arm bone and in the middle of the lower arm bone. The arm load cell measures three 
force and three moment channels.

The knee contact load cells are designed to measure direct impact to the knee from an external source 
as well as knee-to-knee contact forces. Two knee contact load cells are used on each WorldSID leg. The 
knee contact load cell measures one force channel.
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Annex C
(informative)

C.1 Overview

Linear accelerometer pin assignment is shown in Figure C.1.

Rotational accelerometer pin assignment is shown in Figure B.6.
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Annex D
(normative)

D.1 Overview

universal sensors which are capable of being mounted in different locations (e.g. the universal leg load 

location and orientation.

Figures D.1 to D.16. These are based on SAE J211-1.

© 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



30 © 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© ISO 2013 – All rights reserved 31Copyright 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© ISO 2013 – All rights reserved 33Copyright 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



34 © 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© ISO 2013 – All rights reserved 35Copyright 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



36 © 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© ISO 2013 – All rights reserved 37Copyright 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



38 © 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© ISO 2013 – All rights reserved 39Copyright 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



40 © 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



[1] ISO 15830-4:2013

© ISO 2013 – All rights reserved 41Copyright 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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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



© ISO 2013 – All rights reserved

Price based on 41 pages

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 21:42:59 MSTNo reproduction or networking permitted without license from IHS

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


