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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 proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance with
editorial ruyles of the ISO/IEC Directives, Part 2. www.iso.org/directives
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Introduction

This second edition of ISO 15830 has been prepared on the basis of the existing design, specifications,
and performance of the WorldSID 50th percentile adult male side impact dummy. 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/TC22/SC12 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 human-like
anthropometry, biofidelity, and injury monitoring capabilities, suitable for regulatory use. Participating
in the development were research institutes, dummy and instrumentation manufacturers, goyernments,
and vehicle manufacturers from around the world.

With regard to potential regulatory, consumer information, or research and déve€lopmlent use of
1S0|15830, users will need to identify which of the permissive (i.e. optional) sensors and othg¢r elements
defined in ISO 15830-3 are to be used in a given application.

WorldSID drawings in electronic format are being made available. Details are| given in
[SO[15830-2:2013, Annex B.

In grder to apply ISO 15830 properly, it is important that all four paftits be used together.

© IS0 2013 - All rights reserved v
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dummy — Part 1: Terminology and.rationale
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Scope

5 part of ISO 15830 specifies requirements for assembling and disassembling.ofthe Wor
Centile side impact dummy, a standardized anthropomorphic dummy forside impact
[l vehicles.

applicable to impact tests involving

passenger vehicles of categories M1 and goods vehicles of categeries N1,

impacts to the side of the vehicle structure,

impact tests involving the use of an anthropometric dummy as a human surrogate for t
of evaluating compliance with vehicle safety standards.

Normative references

following documents, in whole or in part, are normatively referenced in this documsg
rences, the latest edition of the referenced document (including any amendments) applig
15830-1, Design and performance-specifications for the WorldSID 50th percentile adult male
15830-3:2013, Design and performance specifications for the WorldSID 50th percentile adu
act dummy — Part 3:(Electronic subsystems
Terms anddgefinitions

the purposés of this document, the terms and definitions given in ISO 15830-1 apply.

1dSID 50th
testing of

he purpose

nt and are

spensable for its application. For dated references, only the edition cited applies. For undated

S.

side impact

It male side

Réquirements

4.1
The

Disassembly and assembly

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

Unless noted otherwise, all fasteners shall be installed using the torques in Annex C.

4.2

Full arm changeover

If a full arm is to be relocated from the left side of the dummy to the right side or from the right side of

the

dummy to the left side, then this shall be done using the procedures given in A.4.5.

© IS0 2013 - All rights reserved
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Annex A
(normative)

Procedures for disassembling and assembling the WorldSID

A.1 Hea
A.1.1 Parts list for head
Note that Table A.1 lists the parts required for assembling the WorldSID head, which are jHustrated in
Figure A.1|Note that part numbers correspond to those on electronic drawing W50-10000.
Table A.1 — Parts list for WorldSID head
Item number Description Quantity Part number
1 Head core 1 W50-10007
2 Moulded head 1 W50-14014
3 Rotational accelerometer, Endevco 7302BM4a 3 IS0 15830-3:2013, 4.1.3.3
4 Dual-axis tilt sensor 1 ISO 15830-3:2013, 4.1.3.4.1
5 Linear triaxial accelerometer 1 ISO 15830-3:2013, 4.1.3.2
6 Neck load cell structural replacement 1 W50-71003
7 SHCSM3x0,5x6 6 5000393
8 Cheese screw, M2 x 16 1 5000254
9 SHCSM4x 0,7 x 10 1 5000151
10 SHCSM6x1x16 4 5000081
11 Flat washer M8 (8,9 IDx18,8 OD x 2,3 thick) 1 5000123
12 BHCS M8 x 1,25 x(25 1 5000255
13 Neck shroud assembly 1 W50-24103
14 SHCS M6 x 12 4 5000281
15 BHCSM4.x 0,7 x 10 5 5000010
Not shgwn Rotational accelerometer mass replacement 3 W50-10010
Not shdwn rl;igrei?r triaxial accelerometer mass replace- 1 W50-61063
Not shgwn Dual-axis tilt sensor mass replacement 1 W50-10011
Not shown Universal neck load cell 1 W50-71000

© ISO 2013 - All rights reserved
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WorldSID head components

Figure A.1 —

© IS0 2013 - All rights reserved
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A.1.2 Disassembling

As shown in Figure A.2, remove the BHCS M8 x 25 fastener (Figure A.1, ltem 12) and M8 flat washer
(Figure A.1, Item 11) from the top of the head. Lift the moulded head (Figure A.1, Item 2) off the head core
assembly. If the head sticks to the core, tap the bottom edge of the head lightly with a plastichammer. Detach
the neck shroud assembly (Figure A.1, Item 13) from the head by removing five screws, BHCS M4 x 10.

Remove the four SHCS M6 x 12 (Figure A.1, Itgﬁ@) that connect the head core assembly to the 1

assembly (|

see Figure A.3).

X
Figure A.2 — Removal@%‘loulded head
K\

’\\0

Figure A.3 — Separating the head core from the neck

eck

Remove the four SHCS M6 x 16 (Figure A.1, Item 10) from the bottom of the upper neckload cell structural
replacement (Figure A.1, Iltem 6) that attach it to the bottom of the head core (see Figure A.4).

© ISO 2013 - All rights reserved
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A.13 Assembling 0\\

Inst
attd

at the top front of the head core is lined up with;the connector for the upper neck load cell.

SCrq

Itern 14). Torque the screws to 6 Nm. \O

Mouint the neck shroud assembly (Tahj%A\j‘Tl, Item 13) to the moulded head (Figure A.1, Item 2
BH(S M4 x 10. Place the head/neck(shroud assembly over the instrumented core, making s
wirgs are free. Place the M8 flat washer into the recess at the top of the head and connect the

inst

engpgement of the screw h nd the skull.

As s
ties|

beteen the sho

son|

ISO 15830-4:2013(E)

Figure A.4 — Removing upper neck load cell froQiQtrumented head core

all the head instrumentation as described in A.1.40Use four SHCS M6 x 16 (Figure A.1,

tem 10) to

ch the upper neck load cell to the bottom of t ead core (Figure A.1, Item 1). Make sure the slot

ws to 6 Nm. Attach the head core assembly to the neck assembly using four SHCS M6 x 12 (

rumented core using théﬁ M8 x 25 (Figure A.1, Iltem 12). Tighten the screw 1/4 - 1/

hown in Figure A. dle the wires from the head instrumentation together at the rear
back of the neck over to the non-struck side of the dummy. Pass
rib and first thoracic rib. As shown in Figure A.5, make sure that th
e slack. Se&@@ex G for more detailed wiring information.

Torque the
FigureA.l,

using five
ire that all
head to the
turn after

with cable
the cables
b cable has
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A.1.4 Ins

Note that, 3

(Figure A.4
(Figure A.6

Figure A.5 — Wire routing for head instrum@tation

trumentation mounting

sshownin Figure A.6,the head core canbeinstr
b, [tem 3), one linear triaxial accelerometer (Fi
, [tem 4). Note that each rotational accelero

b

ted withthreerotational accelerometers
e A.6, Item 5), and one dual-axis tilt sefpsor

iR

o)

R
S

N

rissecured with two SHCS M3 x 6 (FigurelA.6,

Item 7) angl that the y-axis rotational accelerometer i$ mounted in the right-front chamber with scrpws

accessed fr
with screw
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mounted i
from the ri
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Figure A.6 — WorldSID head instrumentation

&

(DsHcs

1

Head core

@Dual-axis tilt sensor

e

@is rotational accelerometer in the left-rear chanjber
is rotational accelerometer in the right-rear chanber
amber. Note that the linear triaxial accelerometdr is
cheese screw M2 x 16 (Figure A.6, Item 8) that is accegsed
right-rear chamber with one SHCS M4 x 10 (Figure A.6, Ifem

r. Note that the instrumentation in the right-rear chamber shall
on in the right-front chamber. Note that the upper neck load cqll is
sembly instrumentation.

e

( )rotational accelerometer
(x-axis)

rotational accelerometer

- (z-axis)

0
(D sHes
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A.2 Neck

A.2.1 Parts lists for neck

Note that Table A.2 lists the parts required for assembling the WorldSID neck, which are shown in
Figure A.7. Note that part numbers correspond to those found on drawing W50-20000.

Table A.2 — Parts list for WorldSID neck

Item number Description Quantity Part number
1 Lower neck bracket 1 W50-20101
2 Upper neck bracket 1 W50-20102
3 Neck assembly, tested and certified 1 W50-210041
4 SHCSM6x 12 8 5000281
5 Neck spacer 2 W50%20103
6 Screw, SHCS M6 x 1 x 30 2 5000008
7 Cable tie mount, #4 screw 1 6002036
8 Screw, BHCSM3x0,5x 6 1 5000399
9 Neck load cell replacement 1 W50-71003

© IS0 2013 - All rights reserved 7
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&
N\

&
v

%Q Figure A.7 — WorldSID neck components
R

A.2.2 Di:;&embling

Separate the upper (Figure A.7, Item 2) and lower (Figure A.7, Item 1) neck brackets by removing two

SHCS M6 x 30 (Figure A.7, Item 6) accessed from the rear of the dummy (see Figure A.8). Two spacers
(Figure A.7, Item 5), accessed from either side, will be free to be removed.

© ISO 2013 - All rights reserved
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Ren
the

M

(Figure A.9). The lower neck load cell is removed from
6 Ii F

Figure A.8 — Removing lower neck gn}cket

hove the upper part of the neck bracket and lower n{%@oad cell structural replace
neck assembly by removing four SHCS M6 x 12 (Fi%r A.7, Item 4) accessed from f

upper neck bracket by removing
12 (Figure A.7, Item 4).

ment from
he bottom
four SHCS

Figure A.9 — Removing upper neck bracket

To take apart the neck assembly, use the neck compression wrench to remove the half-spherical screw
from the neck (Figure A.10). The interface plates will come off, and the four dampers can be removed by
pulling them out (see Figure A.11).

© IS0 2013 - All rights reserved
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Figure A.11 — Neck dampers are free to be removed when interface plates are removed

A.2.3 Assembling

When assembling the neck, mount the neck buffers with the circular cross-sections on the lateral sides
of the neck, and mount the neck buffers with the square cross-sections on the front and rear of the neck.

As shown in Figure A.12, note that the lateral locations for the buffers in the interface plates are farthest
from the holes for mounting the neck to the head and torso.

10 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=e50f4a9b74cce8acd9d7806811d1cc45

ISO 15830-4:2013(E)

Lateral position Lateral position

Figure A.12 — Lateral positions for neck-buffers

Note that the circular cross-section buffers have a cylindrical’end and a mushroom-shaped|end. Press
the mushroom ends firmly into the top and bottom interface‘plates so that the mushroom cay protrudes
intq the counterbore on the flat face of the interface platexNote that a turning action during assembly
helps to get the circular buffers positioned correctly. Tuile the correct response of the neck in lateral
berﬂ:iing by using three different hardnesses of lateral’circular cross-section buffers. Whem installing
the|flexion/extension buffers in the interface plates, position them as shown in Figure A.13|so the end
that sticks out farther is facing the moulded negk:

© IS0 2013 - All rights reserved 11
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Moulded

Aft Buffer

/Lateral Buffers:

Cylindrical End

Fore Buffer

LateralBuffers:

/ Mushfporh End

= Neck Interface Plate

€O—Half-Spherical Screw

Figure A.13.—Assembling of neck buffers

Position thie interface plate with the jristalled buffers over one end of the neck. Lubricate the surfade of
the half-spherical screw with “Never Seez”!) high-pressure grease. Attach the interface plate to the reck
by tightening the half-sphericalyscrews to 10 Nm using the neck compression tool. Repeat for the other
end of the neck.

Place the upper neck bracket (Figure A.7, Item 2) over the lower neck bracket (Figure A.7, Item 1) pnd
engage the teeth incthe desired orientation. Insert the neck spacer (Figure A.7, Item 5) into the slof on
one side and orient:it so the hole in the nut lines up with the hole accessed from the back of the lower
neck bracket. Insert the SHCS M6 x 30 (Figure A.7, [tem 6) to secure the brackets together. Repeat With
the second|niegk bracket nut and SHCS on the other side.

Mount the neck load cell or its structural replacement (Figure A.7, Item 9) to the neck bracket with four
SHCS M6 x 12 (Figure A.7, Item 4). Tighten the screws to 6 Nm. Attach the neck assembly (Figure A.7,
Item 3) to the neck bracket/load cell assembly with four SHCS M6 x 12 (Figure A.7, Item 4) accessed from
the bottom. Tighten the screws to 6 Nm.

A.2.4 Instrumentation mounting

Note that the neck assembly includes a lower neck load cell (the upper neck load cell is considered part
of the head assembly). Note that a triaxial accelerometer can be mounted in a recess in the back of the

1) “Never Seez” is a commercial product. This information is given for the convenience of users of this
International Standard and does not constitute an endorsement by ISO of the product named. Alternative products
may be used if they can be shown to lead to the same results.

12 © IS0 2013 - All rights reserved
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lower neck bracket. Attach the triaxial accelerometer or its mass replacement to the upper neck bracket
using a cheese screw M2 x 16 (see Figure A.14).

Figure A.14 — Neck triaxial accelerometer installation

A.3 Thorax, abdomen, and shoulder

A.3.1 Parts list

A.3]1.1 Parts list for thorax, abdomen, and shoulder assembly

Note that Table A.3 liststhe parts required for assembling the WorldSID thorax, abdomen, and shoulder,

which are illustratedin Figure A.15. Note that part numbers correspond to those on drawing

Table A.3 — Parts list for the WorldSID thorax, abdomen, and shoulder

/50-30000.

Ifem Description Quantity Part pumber
number

4+ Iopineborassembly + W56-31000
2 IRTRACC displacement sensor assembly, ribs 1-6 (ref) 6 IF-363

3 Thorax rib assembly 1, WorldSID 2 W50-32111
4 Thorax rib assembly 2 & 3, WorldSID 8 W50-32131
5 Sternum, thorax rib 1 W50-35022
6 Rib coupler, abdominal, WorldSID 1 W50-35021
7 Shoulder rib sternum mounting strip 2 W50-32177
8 Thorax and abdominal rib sternum mounting strip 10 W50-32178
9 Thorax and abdominal rib mounting strip, threaded 10 W50-32176
10 Screw, BHCS M5 X 0,8 X 10 24 5000003

© IS0 2013 - All rights reserved
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Table A.3 (continued)

Item Description Quantity Part number
number
11 Shoulder rib assembly, inner band, WorldSID 2 W50-32160-2
12 Thorax rib assembly, inner band, WorldSID 6 W50-32150-2
13 Abdomen rib assembly, inner band, WorldSID 4 W50-32155-2
14 Shoulder rib mounting bracket, WorldSID 2 W50-32171
15 Thorax and abdominal rib accelerometer mounting bracket, 10 WEN.29172
orld>ID A

16 A|ccelerometer, linear triaxial, Endevco 7268C-M1 (ref) 6 7268C-M1(-\'\J
17 Rlib assembly, shoulder 2 WSO-QW

shrgz:m Shoulder rib sternum mounting strip, threaded 2 \6\/\(5@5\175
19 Thorax and abdominal rib clamping bracket, WorldSID 10 g3V150-32 173
20 Sgrew, FHCS M5 X 0,8 X 16 8,.0 5000467
21 |skrew, rib IRTRACC mount <67 |ws0-32179
22 |Rfib doubler, shoulder ¢ O2 W50-32010
23 Shoulder assembly, l.c. structural replacement o) ) 2 W50-61053
24 |dJamp, damping RN 24 |Ws50-32180
25 |Skrew, FHCS M5X 0,8 X 10 o\ 48 5000084
26 Sgrew, BHCSM5 X 0,8 X 6 \\,\Qv 24 5000214
27 Shoulder pad, left, WorldSID “Q,® 1 W50-35023-1
28 |Shoulder pad, right, WorldSID R 1 W50-35023-2
29 |Skrew, BHCS M2,5 X 0,45 X 10 N 10 5000208
30 |Nut, locknut M12X 1,75 R\ 2 5000462
31 |Thorax pad <L W50-35024
32 |skrew, SHCSM6X1X16 N 4 5000081
33 Skrew, cheese M2 X 16 = C)V 6 5000254
34 Chble tie mount, ,50 {(@by}x;/lon, adhesive backed 10 6002035
35 Chble tie mount, ﬁ_i@:e,w, nylon 1 6002036
36 Sgrew, BHCS N@d,SX6 1 5000399
37 Cpble tie, W loop, 11 inch (not shown) 8 6002055
38 Tsmpp@‘é logger assy (ref) 1 734-0808
39 |Bartery mounting bracket 1 W50-37013
40 S plr;g ballast stand offs Z W5U0-3701%
41 G5 mounting bracket, WorldSID thorax 1 W50-37015
42 G5 structural replacement 1 W50-74307
43 Screw, SHCS M5 X 0,8 X 30 2 5000471
44 Screw, BHCS M5 X 0,8 X 12 40 5000654
45 Screw, BHCS #6-32 X 1-1/4 4 9003044
46 Screw, SHCS M3 X 0,5X 12 5000568
47 Structural replacement cover 556-5125-2

14 © IS0 2013 - All rights reserved
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i
©® 6

Figure A.15 — Components of WorldSID thorax and abdomen
A.3.1.2 Parts list for shoulder

Note that Table A.4 lists the parts required for assembling the WorldSID shoulder (electronic drawing
W50-61053), which is illustrated in Figure A.16.

© IS0 2013 - All rights reserved 15
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Table A.4 — Parts list for shoulder assembly

Item number Description Quantity Part number

1 Shoulder load cell structural replacement 1 W50-71092
2 Shoulder pivot shaft 1 W50-61049
3 Shoulder pivot washer 2 W50-61050
4 Shoulder clevis assembly 1 W50-61117
5 M6 hex locknut 1 5000143
6 SSNTM4x07x4mm 2 5000201

Not sh¢wn Shoulder load cell 1 W50-710960.

Not shown SSFP M4 x 0,7 x4 mm 2 5000618

Not sh¢wn SSFT M6 x 10 1 5000226

A3.13 P

Note that T

Figure A.16 — Shoulder

arts listfor spine box assembly

nblé ALS list the parts required for assembling the WorldSID spine box. Note that part numlers
correspond tothose on drawing W50-31000 and shown in Figure A.17.

Table A.5 — Parts list for WorldSID spine box

Item number Description Quantity Part number
1 Mounting bracket #1 2 W50-31042
2 Upper bracket weldment, spine box, WorldSID 1 W50-31010
3 Interposer replacement 2 W50-75001
4 Side plate, left WorldSID 1 W50-31020
5 SHCSM3x0,5x 10 7 5000119
6 Spacer, WorldSID 6 W50-31041

16

© ISO 2013 - All rights reserved



https://standardsiso.com/api/?name=e50f4a9b74cce8acd9d7806811d1cc45

Table A.5 (continued)
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Item number Description Quantity Part number
7 T12 accelerometer mount, WorldSID 1 W60-37024
8 Side plate, right WorldSID 1 W50-31030
9 SHCSM3x0,5x8 8 5000388
10 Connector housing mass replacement 2 W50-75002
11 Backup plate mounting bracket 2 W50-37022
12 SHCSMAx07x10 4 5000151
13 FHCSM2,5x0,45x 6 24 5000202 '\03
14 Ball joint assembly, IRTRACC 6 W50-31050 (]9
15 FHCS M6 x 1 x 10 18 |5000204 "
16 Accelerometer, linear triaxial 2 ISO 15{5-)3:2013, 4.1.3.2
17 SHCS M2 x 0,4 x 12,0 12,9 alloy steel 8 [5000382
18 Cheese screw M2 x 16 2 @00254
19 BHCSM6x 1x 18 4¢ 5000465
20 Rotational accelerometer/tilt sensor mount << p\ W50-37023
bracket 1A
21 Mounting bracket #2 \\Q» - 2 W50-31043
22 G5 mass replacement 9\0‘\‘ 3 W50-74307
23 Cover plate spine box QQQ 2 W50-31045
24 Accelerometer, rotational ,\$ - 2 ISO 15830-3:2013, 4.1.3.3
25 SHCS M4 x0,7 x 25 A‘\w 8 5000461
26 Bracket, rotational acceleropi@r mount 1 W50-37029
27 Tilt sensor, dual axis (refl(\)b 1 ISO 15830-3:2013, 4.11.2.4.3
28 FHCSM3x0,5x10 _J 2 (5000203
29 SHCS M4 x 0,7 x 8.\ 1 |5000024
30 Pin, dowel M4 x4 2 |5000053
Not shown |Linear a,g@%meter mass replacement 2 W50-61063
Not shown |Rotati accelerometer mass replacement 2 W50-10010
Not shown Dﬁ@aﬁis tilt sensor mass replacement 1 W50-10011
?‘S
<
R
)
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FigureC) @ — WorldSID spine box assembly

A.3.2 Disassembling \%O

A.3.2.1 Separation o@per and lower torso

To separatg the u and lower torso, first make sure all cables running between the upper and lower
torso are deta . These would normally include sensor cables that were routed to the DAS in|the
thorax, angl 2 und cable. This step may require disassembly of the sternum to access the sersor
collector. 1 after, remave the fo : e ide c e_spi , to

separate the upper and lower torsos.

A.3.2.2 Shoulder

As shown in Figure A.18, remove the shoulder assembly (Figure A.15, Item 23) by removing the four
FHCS M5 x 16 (Figure A.15, Item 20) that hold each in place.

18 © IS0 2013 - All rights reserved
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To 1
the

Figure A.18 — Removing shouiﬁ%r load cell assembly

N
emove the clevis assembly (Figure A.16, Item@), take off the M6 hex nut (Figure A.16, It
nylon washer (Figure A.16, Item 3) at th \@Ireaded end. Next, loosen the two SSNT M

(Figure A.16, Item 6) in the clevis assemb at hold the pivot shaft (Figure A.16, Item 2) an

M6
rep

NOT

in the load cell structural replace

A3

Ren
Ren
low]

x 10 mm (in the load cell behind t VIS securing the pivot shaft) from the load cell
acement then pull the shaft out OK assembly

E The shoulder load cell has two SSFP M4 x 4 mm securing the pivot shaftinstead of the one §
é\t

2.3 Thorax and al@ogrzen

hove the thorax Figure A.15, Item 31) by removing it from the Velcro® that holds
nove the shou ads (Figure A.15, Items 27 and 28) by lifting them off of the dummy:. §

oulder rib mounting brackets (Figure A.15, Item 14). Detach the shoulder rit

, Item 2) from the shoulder rib mounting bracket by removing the IR-TRACC
igure A.15

er neck bra?@t rom the spine box by removing four SHCS M6 x 16 (Figure A.15, Item 32).

, Iltem 21), accessed from the bottom of the shoulder rib mounting bracket.

em 5) with
1 x 0,7 x 4
d the SSFT
structural

SFT M6 x 10

it in place.
emove the

IR-TRACC
rib mount

Remove the linear triaxial accelerometer (Figure A.15, Item 16) from the shoulder rib mounting bracket
by removing the cheese screw M2 x 16 (Figure A.15, Item 33). Detach the shoulder IR-TRACC assembly
from the spine box by removing the BHCS M2,5 x 10 (Figure A.15, Item 29).

As shown in Figure A.19, disconnect the shoulder rib (Figure A.19, Item 17) at the front by removing the
two BHCS M5 x 10 (Figure A.15, Item 10) that attach the left and right shoulder ribs to the sternum thorax
rib (Figure A.15, Item 5). Remove a shoulder rib sternum mounting strip (Figure A.15, Item 7) and a
threaded shoulder rib sternum mounting strip (Figure A.15, Item 18) which are removed from each side.

© IS0 2013 - All rights reserved
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Figure A.19 — Detaching shb@der rib at front from sternum

WO

\)
Detach the left and right shoulder ribs frpGn)\he spine box at the rear by removing two BHCS M5|x 6
(Figure A.15, Item 26) that hold each inyplace (see Figure A.20). On the non-struck side, remove the fwo
damping clamps (Figure A.15, [tem 244:

Figure A.20 — Detaching the rib from the spine box at the rear
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https://standardsiso.com/api/?name=e50f4a9b74cce8acd9d7806811d1cc45

ISO 15830-4:2013(E)

Note that the procedures for disassembling the remaining ribs are similar to those for the shoulder rib,
but details for the first thoracic rib are included here in order to include references to the correct item
numbers. Detach the rib clamping bracket (Figure A.15, Iltem 19) and the rib accelerometer mounting
bracket (Figure A.15, Item 15) by removing the four BHCS M5 x 10 (Figure A.15, Item 10). Remove the
triaxial accelerometer (Figure A.15, Iltem 16) from the rib accelerometer mounting bracket (Figure A.15,
Item 15) by removing the cheese screw M2 x 16 (Figure A.15, [tem 33).

Remove the IR-TRACC (Figure A.15, Item 2) by removing the BHCS M2,5 x 10 (Figure A.15, Item 29)
that secures it to the spine box. Detach it from the rib accelerometer bracket by removing the IR-TRACC
mount screw (Figure A.15, Item 21), which is accessed from the bottom of the rib accelerometer bracket.

Det
it td
8) a
rib
plad
rea

Rep
diff]
abd
(Fig
12)
tha
abd

Aftd
by 1
32

motinting bracket by detaching the two M5 x 30-SHCS that secure it to the spine box. Detac

ball

the sternum (Figure A.15, Item 5). Remove the two sternum rib mounting strips (Eigure

nd the two threaded rib mounting strips (Figure A.15, Item 9). Detach the inner band of
[Figure A.15, Item 12) by removing the four BHCS M5 x 10 (Figure A.15, Item 10) that h
e. Remove the two damping clamps (Figure A.15, Item 24). Detach the rib frém the sping
by removing two BHCS M5 x 6 (Figure A.15, Item 26) that hold them in place.

eat this procedure for the second and third thorax ribs and the twe.abdominal ribs w
brences in parts described here. Note that the two abdominal ribs are attached at the f
ominal rib coupler (Figure A.15, Iltem 6), and that the inner rib’\bands of the two abc
ure A.15, Item 13) are different than the inner bands of the three thorax ribs (Figure
Note that the damping material on the abdominal ribs is thicker than that on the thoraci
the first thorax outer rib (Figure A.15, Item 3) is diffefent from the thorax ribs 2 ang
ominal ribs (Figure A.15, Iltem 4), which are the same.

br the ribs are removed, detach the G5 mountingchracket (Figure A.21) from the non-
emoving two SHCS M3 x 12. Then, detach the G5'structural replacement by removing t
k 1-1/4 BHCS. Detach the cover by removingtthe four BHCS M2.5 x 10. Next, remove t

st stand offs from the battery mounting,bracket by removing the SHCS M3 x 12.

hch the thorax rib at the front by removing the four BHCS M5 x 10 (Figure A.15, Item 10hthat connect

A.15, [tem
the thorax
Id them in
box at the

th the few
ront to the
lomen ribs
|A.15, [tem
C ribs. Note
3 and the

struck side
ne four #6-
he battery
h the spine
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Battery Mounting Bracket
BHCS #6-32 X 1- 1!4

10

see

SHCS, M3 X 12
G5 Mounting Bracket
G5 Structural
Replacement
R\4 SHCS, M3 X 12
Structural o
Replacement *>’ Spine Ballast Stand-Off
Cover SH 5X 30
BHCS, M2.5 X 10®‘
Flgur@ 1 — Non-impact side G5 assembly
A.3.2.4 Spine box disa @blmg
Detach thdq right mdeﬁ;e (Figure A.17, Item 8) from the spine box by removing 10 FHCS M6 »
(Figure A.17, Ite Note that the internal components of the spine box will now be visible
Figure A.28)
%
22
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Not
acc
secy
accy
acc

xO
Figure A:Z Internal spine box assembly
o
e the rotational and linear accelerometer assembly shown in Figure A.23. To detach the
blerometer assembly fro spine box, remove the three SHCS M3 x 10 (Figure A.17, 1
ire it to the spine box. ove the dual-axis tilt sensor (Figure A.17, Iltem 27) from thd
blerometer bracket bg oving the SHCS from the back of the bracket. Detach the two

tlerometers by re g the two FHCS that secure each to the bracket.
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N
Rotational ('19
acceleromebar

’bQ
<0‘b

Rqtational and linear
acpelerometer assembly

Figure A@Q— Angular accelerometer assembling

Begin remgval of the upper 0§Diddle G5 module mass replacements (Figure A.17, Item 22) by remoying
two SHCS M4 x 25 (Figur , Item 25) that secure the Number 2 mounting brackets (Figure A.17, [fem
21) to the ppper bracket weldment, spine box (Figure A.17, Item 2). Remove two more SHCS M4 x 25

replaceme
21). Detach each mterposer mass replacement (Flgure A7, Item 3) from the mountmg brackets by
removing the four SHCS M2 x 12 (Figure A.17, Item 17). Remove the two backup plate mounting brackets
(Figure A.17, Item 11) from the spine box by removing the two SHCS M4 x 10 (Figure A.17, Item 12)
that hold each in place. Remove each connector housing mass replacement (Figure A.17, Item 10) from
its backup plate mounting bracket (Figure A.17, Iltem 11) by removing three SHCS M3 x 8 (Figure A.17,
Item 9). Remove the lower G5 module mass replacement (Figure A.17, ltem 22) from the spine box by
detaching two pin dowel M4 x 14 (Figure A.17, Item 30).

Turn the spine box over and remove seven FHCS M6 x 10 (Figure A.17, Iltem 15) to remove the seven
spacers (Figure A.17, Item 6) from the left side plate (Figure A.17, Item 4). Remove three more of the
FHCS M6 x 10 (Figure A.17, Item 15) to separate the upper spine box bracket weldment from the left-side

plate (Figure A.17, [tem 4).
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As shown in Figure A.24, note that six IR-TRACC ball joint assemblies (Figure A.17, Item 14) are secured
to the struck-side plate, each with four FHCS M2,5 x 6 (Figure A.17, Item 13).

A

Figpre A.24 — IR-TRACC ball joint assemblies@re mounted to the struck-side plate of the

A.3l3 Assembling

A.3{3.1 Assembling thorax and'abdomen

Note that Figure A.25 shows the ¢olour coding scheme for the WorldSID ribs and that the shoulde
the firstthoracicrib is red,andthe remaining ribs (thorax number two and three, both abdominal

Note thatthe inner bands of the two abdominal ribs (Figure A.15, ltem 13) have a thicker layer
material than the inner bands of the thoracic ribs (Figure A.15, Item 12), and that the inner
shoplder rib (Figure A.15, Item 11) is different from the other inner bands.

spine box

Frib is grey,
) are white.

pf damping
band of the
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25


https://standardsiso.com/api/?name=e50f4a9b74cce8acd9d7806811d1cc45

ISO 15830-4:2013(E)

Figure A.25 — Shoulder rib is grey, the first thoracic rib is red, and the second and third
thoracic ribs and-abdominal ribs are white

Begin assembly of the thorax by attaching the two spine ballast stand offs (Figure A.15, Item 40) to[the
battery mdunting bracket (Figure A.15, Item 39) with SHCS M3 x 12 (Figure A.15, Item 46). Then atfach
the battery mounting bracket (Eigure A.15, Item 39) with two SHCS M5x30 (Figure A.15, Item 43) that
secure it tgthe spine box on the-hen-struck side. Attach the G5 structural replacement (Figure A.15, Item
42) with four BHCS #6-32 x1-1/4 to the G5 mounting bracket (Figure A.15, Item 41). Attach the G5 cgver
(Figure A.15, Item 47) tothé G5 replacement with BHCS M2.5 x 10 (Figure A.15, Item 29). Then atfach
the G5 moynting bracket (Figure A.15, Item 41) to the battery mounting bracket (Figure A.15, Item B9).

Begin assembly of'the ribs from the bottom. Attach the lower abdominal rib (Figure A.15, Item|13)
to the spinle boxyat the rear using two BHCS M5 x 6 (Figure A.15, Item 26). Secure the inner banf of
the abdomemn(F 1gure A.15, Item 13) with two damplng clamps (Figure A.15, Item 24) and four BHCS
M5 x 10 (MteareAdbttem—Topermiteasteraceessto-theconnecterboxesinthespine-boxinstall

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

Attach the IR-TRACC to the spine box with a BHCS M2,5 x 10 (Figure A.15, Item 29). Connect it to the
rib accelerometer bracket (Figure A.15, Item 15) with the IR-TRACC mount screw (Figure A.15, Item
21), accessed from the bottom of the rib accelerometer bracket (Figure A.15, Iltem 15). Connect the
rib clamping bracket (Figure A.15, Item 19) and the rib accelerometer mounting bracket (Figure A.15,
Item 15) to the inner band and rib with four BHCS M5 x 10 (Figure A.15, Item 10). Secure the triaxial
accelerometer (Figure A.15, Iltem 16) to the rib accelerometer mounting bracket (Figure A.15, Iltem 15)
with a cheese screw M2 x 16 (Figure A.15, Item 33).

As each IR-TRACC assembly and accelerometer is installed, route the cables toward the centre front
(Figure A.28 and Figure A.29) of the dummy and plug them into the G5 module connectors. See Annex G
for more detailed wiring information.
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Note that Figure A.26 shows the arrangement of the components in the first thoracic WorldSID rib and
that all of the ribs have a similar general assembly. Note that the inner band of the rib (Figure A.26,
Item 33) is attached to the spine box with damping clamps (Figure A.26, Item 10) and FHCS. Note that
the rib (Figure A.26, Item 28) is attached to the spine box (Figure A.26, Item 13) at the rear with BHCS,
and to the thorax rib sternum (Figure A.26, Item 3) at the front using BHCS and the sternum mounting
strip (Figure A.26, Item 4) and threaded sternum mounting strip (Figure A.26, Item 7). Attach the IR-
TRACC assembly (Figure A.26, Iltem 14) with a BHCS to the ball joint components which are attached
to the spine box. Secure the IR-TRACC to the rib accelerometer mounting bracket (Figure A.26, Iltem
32) with a special mounting screw accessed from the bottom. Note that a linear triaxial accelerometer
(Figure A.26, Item 15) is attached to the rib accelerometer mounting bracket (Figure A.26, Item 32),
ith a BHCS.

Wh bhicthan caciinn ditatha inanapy il by S d il Sl g ool (Do nn 26 H—nm 21
Tt SCCaTr CotoOthnCT T T 1o, T 1o ot o Cron Pt s oot e T (oo 4; T2 O, TeCHT O T A

triaxial
accelerometqer

@Spinebox assembly

Damping clamp

@Thorax rib sternum

Thorax rib 1

Reference drawing @Threaded sternum mounting strip

W50-30000
S @Sternum mounting strip
2
Q‘Q Figure A.26 — Components of thorax rib
e

@ linear (19

Rl E\scelerometer
nting bracket

@ Inner band, thorax rib
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Figure A.28 — Plugging rib instrumentation cables into the front of the G5 modules mounted in
the spine box
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Continue installing the ribs with the preceding procedure. Attach the shoulder rib mounting bracket
(Figure A.15, Item 14) to the shoulder rib and shoulder load cell structural replacement (Table A.3, [tem
23) with four FHCS M5 x 0,8 x 16 (Figure A.15, Item 20).

After the instrumentation is plugged into the connectors, position a threaded rib mounting strip
(Figure A.15, Item 9) behind the front holes on each abdominal rib, and place the abdominal rib coupler
(Figure A.15, Item 6) over it. Put the rib mounting strip (Figure A.26, Item 4) over the rib coupler and
secure the rib at the front with two BHCS M5 x 10 (Figure A.15, Item 10). Note that the installed rib
couplers are shown in Figure A.29.

Attach the lower neck bracket to the spine box with four SHCS M6 x 16 (Table A.3, Item 32). Attach the thorax
pad|(Figure A.15, Item 31) with Velcro®. Place the shoulder pads (Figure A.15, Items 27 and 28)|in position.

To install the thorax pads, check the fit of the pad against the dummy to make sure the_pad|covers the
ribd and press into place, engaging the Velcro® with light pressure.

F

]

gure A.29 —<The rib and abdominal couplers are attached to the ribs after instrumentation
is plugged in

A.3{3:2  Assembling spine box

Begin assembly of the spine box by mounting the ball joints for the IR-TRACC assemblies to the side
plate so they face the struck-side of the dummy. Secure each ball joint (Figure A.17, Item 14) with four
FHCS M2,5 x 6 (Figure A.17, Item 13). Attach the seven spacers (Figure A.17, Item 6) to the struck-side
plate (Figure A.17, Item 4 or Item 8) using seven FHCS M6 x 10 (Figure A.17, Item 19). Attach the upper
spine box bracket weldment (Figure A.17, Item 2) to the struck-side plate with three more FHCS M6 x 10

(Figure A.17, Item 19).

As shown in Figure A.30, attach the lower G5 module or its mass replacement (Table A.5, ltem 22) to the
spine box. Attach each backup plate mounting bracket (Figure A.17, Item 11) to the spine box with two
M4 x 14 pin dowels (Figure A.17, Item 30). Connect each interposer or its mass replacement (Figure A.17,
[tem 3) to the mounting brackets Number 1 (Figure A.17, Item 1) and Number 2 (Figure A.17, Item 21) with
four SHCS M2 x 12 (Figure A.17, Item 17). Secure the mounting brackets/interposers to the spine box with
four SHCS M4 x 25 (Figure A.17, Item 25). Slide the G5 modules or their mass replacements (Figure A.17,
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Item 22) into the mounting brackets and connect them to the interposers. Attach the spine box cover
plate (Figure A.17, Item 23) to the back of each G5 module or its mass replacement with two BHCS M6 x 18
(Figure A.17, Item 19). Attach each connector housing or its mass replacement (Figure A.17, Item 10) to its
backup plate mounting bracket (Figure A.17, Item 11) with three SHCS M3 x 8 (Figure A.17, Item 9).

Next, assemble the angular accelerometer assembly. Attach the z-axis angular accelerometer to the
bottom of the bracket with two FHCS. Attach the x-axis rotational accelerometer to the back of the
bracket with two FHCS so it is parallel to the bottom of the bracket. Attach the dual-axis tilt sensor
(Figure A.17, Item 27) to the back of the bracket with a SHCS. Position the rotational accelerometer
assembly on the spine box and secure it with three SHCS M3 x 10 (Figure A.17, Item 5). Plug the cables
for the rotational accelerometers sensors into a G5 module, but leave the connectors for the dual-axis tilt
sensor freq to be plugged into the off-board readout during dummy setup. '\03

Attach the[T12 accelerometer mount (Figure A.17, Item 7) to the spine box with two SH(.?§9I3 1 10
(Figure A.17, Item 5). Attach the accelerometer (Figure A.17, Item 16) to the mount with a ¢heese scfew
M2 x 16 (Higure A.17, Item 18). Orient the accelerometer so that the cable points upwaxd and can be
routed betiween the middle G5 module and angular accelerometer assembly to gged into|the
G5 modulel Attach the linear triaxial accelerometer (Figure A.17, Item 16) to the\ of the spine |box
weldment ith a cheese screw M2 x 16 (Figure A.17, Item 18). Plug the cable for @e upper acceleromgter
into the G5 module after the ribs are installed.

AS
Attach the ¢ther side plate (Figure A.17, Item 4 or 8) to the spine box with 10 P&S M6 x 10 (Figure A.17, ltem

15). Make sure the cables from the T12 or angular accelerometer assem -6 are not pinched by the side plate.
. o

Gx

Figure A.30 — Installation of G5 modules

A.3.4 Instrumentation mounting

A.3.4.1 Thorax instrumentation

Note that the thorax instrumentation for the WorldSID includes an IR-TRACC deflection measurement
assembly for each struck-side rib, plus a triaxial accelerometer attached to the inner struck side of each
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rib. Note that Figure A.31 illustrates the configuration for the assembly of the rib with instrumentation.
Note that the IR-TRACC assembly (Figure A.31, Item 14) is attached to the spine box with a BHCS
M2,5 (Figure A.31, Item 11), and that the other end of the IR-TRACC assembly is attached to the rib
accelerometer mounting bracket (Figure A.31, Item 32) with an IR-TRACC rib mount screw (Figure A.31,
Item 19) accessed from the bottom of the rib. Note that a linear triaxial accelerometer (Figure A.31, Item
15) is secured to the rib accelerometer mounting bracket (Figure A.31, Item 32) with a cheese screw
M2 x 16 (Figure A.31, Item 37), and that the rib accelerometer mounting bracket (Figure A.31, Item 32)
is secured to the inner band of the rib (Figure A.31, Item 33), the thorax rib (Figure A.31, Item 28), and
the rib clamping bracket (Figure A.31, Item 31) with four BHCS M5 x 10 (Figure A.31, Item 1).

additional
insfrumentation attached to the spine box is described in the disassembly/assembly seetfion for the
spime box. Note that a shoulder load cell is also available for use with the WorldSID. (19

NS
IR-TRACC assembly (15)linear oS
triaxial ,\Gg
accel@meter

\Z

X

) Rib accelerometer
mounting bracket

@ Rib clamping bragket

=)
d (1)BHCS
==

1} (19 IR-TRACC rib mount screw

‘ - '
<) - Reference drawing
,\?” . . Thorax rib 1 W50-30000

Figure A.31 — WorldSID rib instrumentation

A.3.4.2 Spine box instrumentation

Note that the spine box includes mounting positions for two G5 DAS modules, one of which is shown
in Figure A.32. Note that for both of these, an interposer connector (see Figure A.33) is attached to the
mounting brackets, and the DAS module is plugged into this connector. Note that the connector for each
DAS (see Figure A.34), which is linked to the interposer connector, is secured to a bracket mounted
to the spine box. Note that the arrangement of the DAS and connectors is shown in Figure A.35. Note
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that for the lower G5 module, the connector is mounted adjacent to the module, so the module plugs in
directly to the connector and no interposer is used.

32

32 CHANNEL pag

Figure A.32 — G5 DAS module

FigureA.33 — Interposer connector

Figure A.34 — DAS connector
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Figure A.35 — Arrangement& DAS, interposer connector, and connector
.\0

e that other instrumentation j@e spine box includes a linear triaxial accelerometg

ctly to the spine box near the top, and that a second linear triaxial accelerometer is mgunted to a

Cket attached to the spin near the location of the T12 thoracic vertebra. Note that
blerometer assembly, which includes rotational accelerometers to measure x- and z-aj
pleration, plus a dual-@is tilt sensor, is mounted near the bottom of the spine box, and that
ball joint portions\%lx [IR-TRACC assemblies are mounted to the spine box plate on the

he dummy.
R

r mounted

an angular
(is angular
n addition,
struck-side

A.4.1.1 Parts list for full arm

Note that the parts and assemblies required for assembling the WorldSID full arm [W50-61000 (left);
W50-61001 (right)] are the upper arm assembly, lower arm assembly (see Figure A.36, Iltems 1 and 9
respectively), moulded hand (Figure A.36, Item 10), and moulded shoulder bumper (Figure A.36, Item

19),

potentiometer, pivot adjustment hardware, and strain relief hardware.

Note that Table A.6 lists the parts required for assembling the WorldSID full arm, which is illustrated in
Figure A.36.
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Table A.6 — Parts list for full arm

Item number Description Quantity Part number

1 Upper arm assembly, left 1 W50-61002
Not shown Upper arm assembly, right 1 W50-61003
2 Elbow shaft assembly 1 W50-61028
3 Elbow potentiometer mass replacement 1 W50-61123

4 M3 flat washer 2 5000181

5 BHCS M3 % 0.5%10 mm 2 5000178

6 BHCS M4 x 0,7 x 6 mm 1 5000179 .2

7 M4 flat washer 1 |5000155 >

8 Cable clamp 1 SQ.Q&‘)QI
9 Lower arm assembly 1 @6-61034
10 Moulded hand assembly, left 1 y\bb\’/vs()-61()37
Not shopwn Moulded hand assembly, right C\O W50-61069
11 Spring washer A W50-61022

12 SHSS M6 x 25 mm oY 1 5000163

13 BHCS M10 x 1,5 x 20 mm N 1 5000176
14 Clamping washer (steel) N\ N 1 W50-61014
15 Compression washer (rubber) 0:\V 1 W50-61016
16 Friction washer \\, - 1 W50-52064
17 Cable guide O 4 |ws0-61030

18 BHCS M3 x 0,5 x 6 mm N 8  |5000171
19 Shoulder bumper assembly N:\'V 1 W50-61110

20 LHSHCS M3 x0,5x 12 mm 2 [5000620

21 SSNT M3x0,5x 3 mm “‘,V 1 5000190
21 Flexion-extension stcﬁ;sembly 1 W50-61054
22 Full arm clevis aséeinbly 1 |W50-61051

23 SSHDP M6 x £,0-X 6 mm 1 5000165
Not shojwn Upper a;_®§§h, left 1 W50-61099
Not shown Upp:c@-}rﬁ flesh, right 1 W50-61098
Not shown I\@\Z;;rm flesh 1 W50-61100
Not shown b‘ﬁow potentiometer (optional) 1 W50-61027

2N
S
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UFFER FLESH NUT SRUWN

FORTULARITT

Figure A.36 — Full arm, exploded

A.4|1.2 Parts listfor shoulder arm

Note that Table A.7 lists the parts for assembling the WorldSID shoulder-arm, which is ill

Figiire A3%,

Istrated in

© IS0 2013 - All rights reserved
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Table A.7 — Parts list for shoulder-arm

A4.1.3 P

Note that ]
in Figure A

36

Item number Description Quantity Part number

1 Shoulder load cell 1 W50-71090
Not shown Shoulder load cell structural replacement 1 W50-71092
2 Shoulder clevis assembly 1 W50-61051
3 SSNTM3x0,5x3 mm 1 5000190
4 Shoulder bumper 1 W50-61110
5 SSFPM4 x 07 x 6 mm 2 5000464
6 Spring plunger 1 5000256 y\o.)
7 Arm tube assembly 1 W50-61Q¢]§/\)
8 BHCS M6 x 1,0 x 16 mm 1 |5000072 "
9 SSNT M6 x 1,0 x 6 mm 1 [5000621
N

ik

N

0% Figure A.37 — Shoulder-arm detail

arts li@r upper arm

lists the parts required for assembling the WorldSID upper arm, which is illustrg

ted
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Table A.8 — Parts for upper arm
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Item number Description Quantity Part number
1 Upper arm “Z”-pivot assembly, left 1 W50-61006
Upper arm “Z”-pivot assembly, right W50-61111
2 Upper arm tube assembly 1 W50-61012
3 Modified button head cap screw 12 W50-61042
4 Wrist washer 1 W50-61019
5 Spring washer 1 W50-61022
6 BHCSM6x 1,0 x 16 mm 1 5000072
7 Universal arm load cell 1 W50-71070
Not shown  |Arm load cell structural replacement 1 W50-61041
8 Upper arm extension tube assembly 1 W50:61004
9 SHCSM2 x 0,4 x 18 mm 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 ISO 15830-3:2013, 4.[..3.2

A4

Not

Figure A.38 — Upper arm, exploded

1.4 Parts list for elbow

e that Table’A9 lists the parts required for assembling the WorldSID elbow, which is ill

Figlire A.39:

i1strated in
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Table A.9 — Parts list for elbow

A4.15 P

Item number Description Quantity | Part number

1 BHCSM3x0,5x 10 2 5000178
2 M3 flat washer 2 5000181
3 Elbow potentiometer assembly 1 W50-61027
4 Elbow clevis assembly 1 W50-61029
5 SSHDP M6 x 1,0 x 6 mm 1 5000165
(&) Eriction washer assembly 1 WH50-52064
7 Compression washer 1 W50-61016
8 Clamping washer 1 W50-61014
9 BHCSM10x 1,5x 20 mm 1 5000176
10 Elbow load cell 1 W50-71060
11 Elbow shaft assembly 1 W50-61028

Not shown |Elbow load cell structural replacement 1 W50-61065

Figure A.39 — Elbow section

arts list for lower arm

Note that Table A.10 lists the parts required for assembling the WorldSID lower arm, which is illustrated
in Figure A.40.

38
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Table A.10 — Parts for lower arm

ISO 15830-4:2013(E)

2

Item number |Description Quantity |Part number
1 Elbow clevis assembly 1 W50-61029
2 Modified BHCS 8 W50-61042
3 Arm load cell (optional) 1 W50-71070
Not shown Arm load cell structural replacement 1 W50-61041
4 BHCS M6 x 1,0 x 16 mm 1 5000072
511 Spring washer 2 W50-61022
6 Wrist washer 1 |ws0-61019 ND
Lower arm tube assembly 1 W50-61035 (]9
SHCS M3 x 0,5 x 12 mm 1 5000070
Wrist pivot assembly 1 W50-6]<9®\)
10 Wrist clevis assembly 1 WS(}\gﬁ%S
12 SHSS M6 x 25 mm 2 5@)163
13 Wrist pivot bumper 2 W50-61046
14 SSNT M6 x 1,0 x 6 mm v, © [5000622
15 SHCSM2 x 0,4 x 18 mm A0 [s000164
16 Accelerometer mass replacement \\‘ 1 W50-61063
17 Accelerometer mount bracket 0.\\) 1 W50-61039
18 SHCS M2,5 x 0,45 x 8 mm ‘\'\Qv 4 5000458
Not shown Triaxial linear accelerometer @ 1 ISO 15830-3:2013, 4.1.3.

Figure A.40 — Lower arm, exploded

A.4.1.6 Parts list for wrist

Note that Table A.11 lists the parts required for assembling the WorldSID wrist, which is illustrated in

Figure A.41.

© IS0 2013 - All rights reserved
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Table A.11 — Parts list for wrist

Item number Description Quantity Part number
1 Wrist clevis 1 W50-61033
2 Wrist pivot assembly 1 W50-61020
3 Lower arm tube assembly 1 W50-61036
4 SSNT M6 x 1,0 x 6 mm 1 5000621
5 SHCSM2x0,4x 18 mm 1 5000164
(&) Wrist accelerometer mount 1 WH50-61039
7 SHCS M2,5x 0,45 x 8 mm 4 5000458
8 Wrist washer 1 W50-61019
9 Spring washer 2 W50-61022
10 BHCS M6 x 1 x 16 mm 1 5000072
11 SHCSM3x0,5x12 mm 1 5000173
| 2 SHSS M6 x 25 mm 1 5000163

Figure A.41 — Wrist

A.4.2 Disassembling

A.4.2.1 Disassembling the full arm

To remove the arm assembly from the shoulder assembly, loosen the two-friction adjustment set screws
(SSFP M4 x 0,7 x 6 mm, Figure A.37, Iltem 5) in the shoulder bumper (Figure A.37, Iltem 4). Unthread the
shoulder bumper from the shoulder clevis. Remove the SSNT M3 x 0,5 x 3 mm on the top of the “Z”-pivot
assembly. Separate the arm assembly from the shoulder assembly.

Remove the hand assembly by taking out the SHSS M6 x 25 mm (Figure A.36, Item 12) at the hand-wrist
pivot joint. Watch for the spring washer (Figure A.36, Item 11) to fall out of the assembly as the screw is

40 © IS0 2013 - All rights reserved
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removed. Note that this washer is made of soft plastic (urethane) and thus, the screw head may damage
it. Inspect and replace as necessary. Inspect the hand bumpers, checking for cuts in the bumper material
or signs that the bumper adhesive may be failing.

Remove the upper arm flesh by opening the Velcro® on the inboard side of the upper arm flesh and then
pulling the arm flesh open and off of the arm.

Remove the lower arm flesh by opening the Velcro® holding the flaps at the elbow closed and moving
them over the potentiometer assembly and friction adjustment screw. Hold the upper arm and pull the
flesh towards the wrist to remove it from the lower arm.

loa
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M6
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in place using a SHCS M2 x 0,4 x 18 mm (Figtre A.38, Item 9) on the rear side of the load cell

Ren
extd
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To 1
(Fig

(Fig
tub

g
cell. Remove the cable guides ( 1gure A 36, Item 17) that are held in position using
x 0,5 x 6 mm (Figure A.36, Item 18) for each clamp. Remove the potentiometer assemb

w joint by taking out the BHCS M4 x 0,7 x 6 mm and M4 flat washer (Figure A.36, Ite
ing the potentiometer wiring cable in position. Remove the two BHCS M3 x0,5 x 10
washer (Figure A.36, Items 5 and 4) securing the potentiometer body in position and s}
entiometer from the body of the elbow shaft assembly (Figure A.36, Itemi2):

nove the BHCS M10 x 1,5 x 20 mm (Figure A.36, Iltem 13) from,the’ elbow shaft asse
h the three joint friction adjustment washers (Figure A.36, Item, 14,715, and 16). Remove

i

€]lower arm
two BHCS
y from the
s 6 and 7)
m and M3
ide out the

mbly along
the SSHDP

x 1,0 x 6 mm (Figure A.36, [tem 23) securing the elbow shaft assembly in the elbow joinpt and slide

elbow shaft assembly out of the elbow and separate the upper and lower arm assemblies

2.2 Disassembling the upper arm
fonnect the cables to the arm and elbow load cells @nd remove the accelerometer.

emove the elbow load cell (Figure A.38, Item 1), take out the four modified BHCS (Figurg
hat attach it to the upper arm extension tube{Figure A.38, Item 8). Note that the elbow lo|
Lains the mounting position for the triaxiallinear accelerometer. Note that the accelerom

pove all the modified BHCS and-separate the arm load cell (Figure A.38, Item 7) fro

bnsion tube (Figure A.38, Item-8) and the upper arm tube assembly (Figure A.38, Item 2

load cell.

A.38, Item
ad cell also
eter is held

m the arm
) from the

emove the “Z” pivot (Figure A.38, Item 1), loosen the SSNT M6 x 0 x 6 mm friction adjustinent screw

ure A.37, Item 9) and take out the BHCS M6 x 1 x 16 mm (Figure A.38, Iltem 6) and the spr
ure A.38, Item 5)and wrist washer (Figure A.38, Item 4). Pull the “Z” pivot out of the
b assembly.

M1.5 Roll Pin

M6 SSNT

ing washer
upper arm

o

M1.5 Roll Pin
Clearance Hole

Figure A.42 —

“Z” Pivot and upper arm tube

© IS0 2013 - All rights reserved

41


https://standardsiso.com/api/?name=e50f4a9b74cce8acd9d7806811d1cc45

ISO 15830-4:2013(E)

While the components are disassembled, make a thorough inspection of bearing and mating surfaces.
Ensure that wear or damage will not affect the performance of the arm assembly. Refer to Figure A.42.
Inspect the M1,5 roll pins in the end of the “Z” pivot (Figure A.38, Item 1) to make sure they are not bent.

A.4.2.3 Disassembling the elbow

The elbow joint is disassembled by removing the BHCS M10 x 1,5 x 20 mm (Figure A.39, Iltem 9) at the
elbow pivot. This BHCS M10 provides the tension necessary for the 1-to-2-G-setting in the elbow. When
this screw is removed, the clamping, compression, and friction washers (Figure A.39, Iltems 8, 7, and 6
respectively) can be pulled from the assembly.

Loosen or
elbow shaf]
removed, t

remove the SSHDP M6 x 1 x 6 mm (Figure A.39, Item 5) from the elbow load cell and|the
L assembly (Figure A.39, Item 11) can be pulled from the elbow joint. With the shaftassembly
he elbow load cell and clevis assembly can be pulled apart.

The elbow
M3 x 0,5 x

potentiometer (Figure A.39, Item 3) can be removed by taking out,'the two BHCS

10 mm (Figure A.39, Item 1) and the associated M3 flat washers (Figure AC89, Item 2).

A.4.2.4 Disassembling the lower arm

Before disassembling the lower arm assembly, remove the triaxial linear accelerometer located in|the

wrist asse
place by fo
Item 8). H

(Figure A4

To begin d
that securé
component
and pull th

A4.2.5 D
The wrist §

To remove
10) that hd
Item 8) an
partsin the

(Figure A.4
Take out t

Separate the wrist pivot and wrist clevis assemblies (Figure A.41, Iltems 2 and 1 respectively).

Inspect th
material a
with Locti

A4.3 As

I

Ed that they are securely fixed in position. If the bumpers should come loose or fall off, re-

bly. Remove the accelerometer mounting bracket (Figure A40;1tem 17). Hold the bracke
SHCSM2,5 x 0,45 x 8 mm (Figure A.40, Item 18) and one SHES M3 x 0,5 x 12 mm (Figure A
bld the 7268C triaxial linear accelerometer in position{using a SHCS M2 x 0,4 x 18
0, [tem 15).

sassembly, after disconnecting all cables, removehe modified BHCS (Figure A.40, Iten
b the elbow clevis (Figure A.40, Item 1) and arnrload cell (Item 3) and separate these
s. Remove the modified BHCS screws that aftach the arm load cell and the wrist assen
e two sections apart.

isassembling the wrist
issembly (W50-61035) is shown'in Figure A.41.

the wrist pivot and clevisrassemblies, take out the BHCS M6 x 1 x 16 mm (Figure A.41, |
lds the wrist pivot assémpbly in the wrist assembly. Remove the wrist washer (Figure A
l the spring washer (Figure A.41, Item 9). Note that these two washers are the same as

1, [tem 4) and puld the wrist pivot assembly (Figure A.41, Item 2) from the wrist assemb
he SHSS M6.% 25 mm (Figure A.41, Item 12) and the spring washer (Figure A.41, Itemn

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

tin
.40,
mm

h 2)
fwo
bly,

tem
.41,
the

e upper arm assembly (Figure A.38, Items 4 and 5). Loosen the SSNT M6 in the wrist assenpbly

y.
9).

the
rlue

sembling the arm

A.4.3.1 General

Note that, in general, the procedure for assembling the arm is substantially the opposite of the procedure
for disassemblingit, and that the following descriptions are provided to assist the user to more efficiently
assemble the WorldSID arm.

2) Loctite® and “Super Glue” are commercial products. This information is given for the convenience of users
of this International Standard and does not constitute an endorsement by ISO of the product named. Alternative
products may be used if they can be shown to lead to the same results.
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3.2 Assembling the upper arm

To assemble the arm to the upper torso, install the arm on the shoulder load cell clevis. Push the arm
onto the shoulder clevis (Figure A.37, Item 2) until it fully contacts the clevis face. Thread the shoulder
bumper (Figure A.37, Item 4) onto the shoulder clevis. Thread the bumper as a coarse adjustment for the
arm’s 1-to-2-G-setting. Tighten the SSNT M3 x 0,5 x 3 mm (Figure A.37, Item 3) to fine adjust.

Note that inside the upper arm tube there are three components that are involved in the adjustment of
“Z”-pivot joint: the wrist washer (Figure A.38, Iltem 4), spring washer (Figure A.38, Item 5), and a BHCS

M6

x 1 x 16 mm (Figure A.38, Item 6).

Slide The "Z"-pivot assembly (Figure A.38, [tem 1) Into the upper arm tube (Figure A.33, Iterh 2). Install

the
for

(Fig
was

wrist washer into the tube as shown in Figure A.42, orient the washer so that thertht
the M1,5 pins are aligned with the pins on the “Z” pivot. Place the spring washeryon th
ure A.38, Item 6) and thread the screw into the base of the “Z” pivot. Tighten the BHCS M6,
her until they contact the wrist washer and then turn it 1/8 turn tighter. Doviot over {]

joinit; the wrist pivot shall be able to rotate.

A4

To
(Fig

3.3 Assembling the elbow

feassemble the elbow section, align the elbow load cell (Figute™A.39, Item 10) and e
ure A.39, Item 4) so that the elbow shaft assembly (Figure A.39, Item 11) can be inser

elb
Not|
elb

Inst
pin

pw clevis can measure the angular displacement of the elbow load cell about the lower ar

pw pivot hole. Line up the shaft-locking hole with the SSHPPAM6 x 1 x 6 mm (Figure A.39

e that this screw locks the elbow shaft to the elbow load c€ll 5o that the potentiometer att

all the friction washer assembly (Figure A.39, Iten¥’6) on the elbow shaft. Press the wash
5 onto the elbow shaft completely. Install the next two washers (Figure A.39, Items 7 an

elbgw shaft and secure all three in place with a BHCS M10 x 1,5 x 20 mm (Figure A.39, Item

SCrq

Att
and
pos
tot
sec
not
was
(sed
for

w to adjust the joint tension to 1-to-2-G-setting. Do this adjustment with the complete arn

ich the elbow potentiometer assembly to the elbow clevis assembly using two BHCS M3
two M3 flat washers (Figure A.39;Ifems 1 and 2 respectively). To adjust the potentiomet
tion, align the elbow load cell bédy with the elbow clevis body, and then connect the pot
he data acquisition system to be used for testing. Loosen the two BHCS M3 (Figure A.
iring it to the elbow clevis-dnd rotate the potentiometer body until 0 V output is achieved
sufficientangular displacementavailable to achieve 0 V, remove the two BHCS M3 and thein]
hers, then lift the potentiometer assembly out of the elbow shaft. Rotate the potentiom
Figure A.43) 90°, replace the unit on the elbow clevis, and check the output again. See |
viring details.

ough holes
e BHCS M6
and spring
ighten this

ow clevis
d into the
, Item 5).
ched to the
assembly.

er over the
d 8) on the
D). Use this
L assembly.

x 0,5 x 10
br to “zero”
entiometer
B9, Item 1)
.If there is
associated
eter insert

igure A.44

Figure A.43 — Elbow potentiometer
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A.4.3.4 Assembling the lower arm

Attach the
(Figure A4

The wrist
torqued to

A.4.3.5 Assembling the wrist

Inspect th
“Super-Glul

Note thatt
assemble t

(Figure A4
the wrist V

(Figure A4
wrist wash
control rot

Fit the wri
The mount
M3 x 0,5 x
(Figure A4

g”, or equivalent cyanoacrylate-based-adhesive.

500 OHMS

£

500 OHMS

2 +SIGNAL (GREEN)

~SIGNAL ———

]

1%
3 -EXCITATION <BLACK)

Figure A.44 — Elbow potentiometer wiring

0, Item 1) using four modified BHCS M6, and torque to-10:Nm.

issembly is attached to the arm load cell using four,modified BHCS M6 (Figure A.40, Iter
10 Nm.

e hand bumpers (W50-61048). If they.are loose or missing, reinstall using Loctite®

he wrist assembly (see Figure A.41) has the same type of joint as the upper arm “Z” pivot.
he wrist assembly by installing the wrist pivot (Figure A.41, Item 2) into the lower arm ]
1, [tem 3) and then alignifig the wrist washer (Figure A.41, Iltem 8) on to the M1,5 pins. A
yasher is installed, insert/the spring washer (Figure A.41, Iltem 9) and an BHCS M6 x 1
1, Item 10) into the tube, and tighten the screw until the BHCS and spring washer contact
er. Then turn the sctéw 1/8 turn tighter. Use the SSNT M6 x 1 x 6 mm (Figure A.41, Item 4
ptional frictionfor'the 1-to-2-G-setting.

st-mounted-triaxial linear accelerometer on the accelerometer mount (Figure A.41, Iten
is secured in place with four SHCS M2,5 x 0,45 x 8 mm (Figure A.41, [tem 7) and one S
12 mm (Figure A.41, Item 11). Attach the accelerometer with an SHCS M2 x 0,4 x 18

1, ftem 5).

arm load cell (Figure A.40, Item 3) (or structural replacement) to the elbow clevis assembly

h 2)

114,

Re-
ube
fter

16
the
) to

6).
HCS
mm

Attach the wristclevisassembly (Figure A.4T, Ttem 1] to the wrist pivotwithaspring washer (Figure A.41,
Item 9) and an SHSS M6 x 25 mm (Figure A.41, Iltem 12). Tighten this screw to about 3 Nm to approximate
a 1-to-2-G-setting, so that there is some stiffness to the joint without “locking” the joint.

A44 Ad

justing the arm

A.4.4.1 General

Notethatthearmassembly frictionisadjusted atseveral pointsalongthe armto ensure the biomechanical

performan

44

ce of the assembly during testing, and that all joints are adjusted to a 1-to-2-G-setting.
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Figure A.45 — Arm joint rotation

Shoulder Clevis ‘X’ Pivot
Set Screw

Shoulder Clevis Pivot Nut

Arm ‘Z’ Pivot Set Screw. Wt Serew

Wrist ‘Z’ Pivot
Set Screw
Hand Pivot

ce——"
i

Elbow ‘Y’ Pivot

: . Wrist ‘Z’ Pivot
Wrist Pivot  Tension Screw

Figure A.46 — Arm joint tension points

Shoulder-Arm ‘Y’ Pivot

Arm ‘Z’ Pivot
Tension Screw

Note that Figure A.45 shows the feasible rotations at each joint.

Perform the following procedures while the arm is attached to the dummy.

A.4.4.2 Adjusting the shoulder x-axis pivot

Note the following:

— The shoulder clevis pivots about the x-axis on the shoulder pivot shaft (Figure A.16, Item 2).

ISO 15830-4:2013(E)

— The full arm assembly should be able to support itselfin the horizontal position, parallel to the floor

and perpendicular to the dummy’s mid-plane.

© IS0 2013 - All rights reserved
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— When the hand is lightly tapped in the downward direction, the arm assembly should move to the
rest position (against the upper torso).

Adjust the shoulder assembly movement by tightening the M6 hex locking nut (Figure A.16, Item 5) until
the arm will almost stay fixed when raised to the side horizontally (parallel to floor, perpendicular to torso
side). Make the final 1-to-2-G-setting by means of the two SSNT M4 x 0,7 x 4 mm (Figure A.16, Iltem 6).

A.4.4.3 Adjusting the arm z-axis pivot rotation

Ensure that the upper arm z-axis pivot is properly assembled prior to undertaking the adjustment

procedure

me

variability

Extend the
arm is locK
upper but s
the lower §
lower arm
the friction

Note that the Qpring washer (F‘im]rp A 38 Item '2) in the z-axig pivot joint can cause s
from assembly to assembly.

complete arm laterally until it is parallel to the floor. Tighten the shoulder-arm joint until
ed in this position. Bend the arm at the elbow so that the lower arm is perpendjcular to
till parallel to the floor. Note that if the z-axis pivot is properly adjusted to a 1-to-2-G-setf]
rm should remain parallel to the floor supporting its own weight but move,€asily when
s lightly tapped in the downward direction. If it does not, the “Z”-pivot shdll be adjusted u
adjustment screw (Figure A.37, Item 9).

A.4.4.4 Adjusting the shoulder-arm y-axis pivot rotation

Fully exter]

d the arm from the dummy’s upper torso toward the front of‘the torso, so that the comp

arm is stralight and parallel to the floor. Note the following:

The as

If prog
lightly|

Tighten the
(see Figurd
Item 5). Lo
clockwise

screw M3,
when the I

sembly should be approximately parallel to the dummy’s midsagittal plane.

erly adjusted, the arm will maintain this position without support and will move free
tapped in the downward direction.

A.37, Item 6). Loosen the two set screws that lock the bumper in position (see Figure A
osen the arm pivot set screw located at the top of the arm “Z” pivot. Rotate the bumper
lirection until the arm is almost able to support its own mass without falling. Adjust the
(Figure A.37, Item 3) until the ‘arm will not drop when moved to the horizontal but will
and is lightly tapped in thedoewnward direction.

A.4.4.5 Adjusting the elbow y-axis pivot rotation

Position th|
assembly s
screw (see
arm is ligh

e upper arm perpendicular to the floor and parallel to the upper torso. Position the lower
o that it is parallel to the floor and perpendicular to the upper arm. Tighten the elbow p
Figure A.47Z)%o0 that the lower arm remains parallel to the floor and will fall when the lo
ly tapped'in the downward direction.

the
the
ing,
the
bing

lete

y if

bumper on the arm pivot shaftto ensureproper engagement of the spring plunger mechanjism

.37,
in a
set
fall

I ImM

L\‘;Ot

er
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Elbow Pivot Screw

Figure A.47 — Elbow adjustment

bhtening the elbow pivot screw does not provide enough friction-to maintain the 1 to 2 G ddjustment,

inspect the joint to ensure that it is properly assembled. Note that the locking screw (see Flgure A.48)
shall be installed so that it secures the elbow pivot shaft assémbly to the elbow assembly and fhe locking

hol¢ in the elbow pivot shaft assembly shall be aligned with'the locking screw.

Inspect the three washers used with the elbow pivet-serew. Note that the washers shall be Jnstalled in
thejorder shown in Figure A.48 and the friction washer shall have the friction material towarg the elbow
cleyis assembly. Check the compression washeg {polychloroprene material) for deformatign or other

da

age and replace as necessary.

Elbow Clevis Assembly

Locking hole

A.4.4.6 Adjusting the wrist and hand pivot rotations

W6 6 oen SSHDP ——" &

locking screw

Elbow Pivot Screw

Clamping Washer

Compression Washer

Friction Washer

Elbow Pivot
Shaft Assembly

Elbow Assembly

Figure A.48 — Elbow friction adjustment

Note the following:

— The wrist adjustments are not easily done due to the lack of mass of the components.
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— This joint is adjusted to approximate a 1-to-2-G-setting.

Rotate the hand and tighten the modified SHSS M6 x 25 mm to about 3 Nm or until there is an appropriate
friction in the wrist-hand joint.

A.4.5 Changing full arm from left to right side impact

To convert the instrumented arm from left side impact to right side impact, or vice versa, several parts
have to be exchanged. Replace the “Z” pivot (Figure A.49, Item 1), hand (Figure A.49, Item 4), and upper
arm flesh (not shown) with their corresponding components. For example, replace the left hand with the
right hand and so on.

Movethe cgble clamp (Figure A.49, Iltem 2) on the elbowload cell, the potentiometer assembly (Figure#.49,
Item 3), th¢ BHCS M10 at the elbow joint (Figure A.49, Item 5) with its associated washers (Figure A.49,
Items 6, 7, B), and the lower arm assembly cable clamps (Figure A.49, Item 2). Attach the potentiometer
on the insife surface of the arm, closest to the torso. Position Items 5, 6, 7, and 8 (Figuie’A.49) on|the
outboard siide, away from the torso, in the order shown in Figure A.48.

O—]

@_
Y
@

Figure A.49 — Change-over components

A.5 Half arm

A.5.1 Parts list for half arm
The half arm is moulded as one piece which consists of a plastic bone, vinyl skin, and urethane foam.

The bone has a spring plunger for locating the arm position. The locknut is used to adjust the 1-to-2-G-
settings. The part number for the half arm is shown in Table A.12.
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Table A.12 — Parts list for WorldSID

Item number Description Quantity Part number

1 Half arm assembly 2 W50-62000

% Fignrp ASQO—Arm necpmhly

A.5.2 Disassembling
Remove the half arm from the shoulder by removing the locknut with a socket wrench.
A.5.3 Assembling

Attach the half arm to the shoulder using the locknut and a socket wrench, adjusting the joint to a
1-to-2-G-setting.
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A.6 Pelvis

A.6.1 Parts list for 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, and that Figure A.52 through Figure A.56

illustrate different views of the pelvis components.

Table A.13 — Parts list for WorldSID pelvis

Item nunyber Description Quamntity Partmumber
1 Sacroiliac l.c. structural replacement 1 W50-71975
2 Structural replacement, lumbar spine load cell 1 W50-71122
3 Sllcinterface 1h 1 W50-42016
4 SI'lc nterface rh 1 W50-42017
5 Pelvis bone, 1h 1 W50-42010
6 Pelvis bone, rh 1 W50-42011
7 SIlc backing plate 2 W50-42002
8 Pubic buffer, moulded 2 W50-42510
9 Structural replacement, pubic load cell 1 W50-71059
10 Instrumentation bracket pelvis 1 W50-42040
11 Connector housing replacement 1 W50-75002
12 Pelvis flesh 1 W50-42019
13 Weldment, lower lumbar mounting brackét; WorldSID 1 W50-41030
14 Screw, FHCSM6 X 1X 16 4 5000090
15 Lumbar spine rubber, WorldSID 1 W50-41018
16 Bushing, lumbar 6 W50-41019
17 Lumbar lower clamping plate, WorldSID 2 W50-41021
18 Lumbar upper clampingplate, WorldSID 1 W50-41022
19 Lumbar mounting wedge, WorldSID 1 W50-41026
20 Screw, BHCS M5X 0,8 X 25 4 5000466
21 Screw, SHESM8 X 1,25 X 18 4 5000209

22 Acceleremeter, linear triaxial 1 7268C-M1
23 Structural replacement, for MSC 260D/GP-M tilt sensor 1 W50-10011
24 Instrumentation cover plate, pelvis 1 W50-42031
25 Hip joint socket 2 W50-42005
26 Inner ring hip joint 2 W50-42007
27 Hip socket retainer 2 W50-42008
28 Femur bone assembly (ref) 2 FEMUR_BONE
29 Screw, FHCS M6 X 1 X 20 6 5000036
30 Screw, FHCS M6 X 1 X 30 8 5000265
31 Screw, FHCSM4 X 0,7 X 8 1 5000646
32 Screw, FHCS M4 X 0,7 X 10 3 5000023
33 Screw, cheese M3x 6 4 5000222
34 Washer, flat M8 (8,9 ID X 18,8 OD X 2,3 thick) 2 5000123
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Table A.13 (continued)
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Item number Description Quantity Part number
35 Screw, SHCSM4 X 0,7X 8 8 5000024
36 Washer, flat M4 (4,3 ID X 9,0 OD X 0,7 thick) 6 5000155
37 Screw, BHCSM4 X 0,7 X 16 6 5000153
38 Screw, SHCSM6 X 1X 10 16 5000457
39 Screw, SHCSM3 X 0,5X 8 3 5000388
40 Screw HH holt M8 X 1 25X 10 2 5000569
41 Screw, BHCS M6 X 1 X 20 6 5000;{?9
42 Screw, cheese M2 X 16 1 5000254
43 Screw, MSSFP M4 X 6 6 5000464
44 Screw, SHCSM6 X1 X 20 4 O\(b\) 5000001
45 Bushing, lumbar spine, top ,(OV W50-410R0
46 Cable tie mount, #4 screw, nylon ,.O 2 6002036
47 Screw, BHCS M3 X 0,5 X 6 I 5000399
48 Rotational accelerometer replacement $ 9 1 W50-100{0
49 Screw, FHCS M3 X 0,5X 6 o) 2 5000098
50 Battery container, WorldSID \\\‘ 1 W50-43001
51 Screw, FHCS M3 X 0,5 X 10 N 4 5000203
52 Battery replacement . \\Qv 1 W5-3325
53 Thermal pad (not shown) . 0,® 1 W5-3326
54 Battery cover, WorldSID 1 W50-43002
55 Screw, BHCS M4 X 0,7 X 8., 3 5000103

C;\\ 3
@ .
O
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ompone

Figure A.51 — WorldSID pelvis c
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Figure A.53 — Front view of pelvis assembly
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Figure A.54 — Close-up view of pubic a bly

. (O
e ,@Q’

Figure A.55 — Close-up view of lumbar assembly

A.6.2 Disassembling

As shown in Figure A.56, remove the spine box from the pelvis assembly by removing four SHCS M8 x 18
(Figure A.56, Item 14) that connect it to the lumbar mounting wedge (Figure A.56, Item 28).
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Figure A.56 — Removing spine box from the pelvis

Detpch ‘the femur assemblies by removing the hex head screws M8 x 10 (Figure A.57, Item 46) that
attdch-each to the pelvis assembly (see Figure A 57) Note that they are accessible from the interior of

the pelvis bone and can be removed with a box end wrench.
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Fi%égli.57 — Detaching the femur assemblies

Remove thg pelvis flele@g_LreLLl, Item 12) by peeling it away from the pelvis (see Figure A.58).

&
R
S
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Figure A.58 — Pelvis flesh o)
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hown in Figure A.59, remove the sacroiliac load cell backingplates (Figure A.51, Item 7) b
four FHCS M6 x 30 (Figure A.51, Item 30) and threaxFHCS M6 x 20 (Figure A.51, Ite

ire them. Separate the two pelvis bones (Figure A.5T5\Items 5 and 6), connected by the py
(Figure A.51, Item 8) and pubicload cell (Figure A51£@ 9) from the lumbar instrumentatio
¥

y removing
In 29) that
bic buffers
h assembly.

Figure A.59 — Removing sacroiliac backing plates to separate the pelvic bone-pubis assembly

Detach the moulded pubic buffers (Figure A.51, Item 8) from the moulded pelvis by removing the three
M4 x 16 (Figure A.51, Item 37) and M4 flat washers (Figure A.51, Item 36) that hold each in place (see

Figure A.60).
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Figure A.60 — Separating moulded pelvis bone ngpubis assembly
O

Detach thd pubic buffers from the pubic load cell structur, f\replacement (Figure A.51, Item 9] by

removing four SHCS M4 x 8 (Figure A.51, Item 35) from ea@gde (see Figure A.61.)

Figure A.61 — Separating pubic buffers from pubic load cell structural replacement

As shown in Figure A.62, detach the lumbar spine (Figure A.51,Item 15), remove the six BHCS M6 x 20
(Figure A.51, Item 41) and six lumbar bushings (Figure A.51, Item 16) that attach it to the lower lumbar
mounting bracket weldment (Figure A.51, Iltem 13). Remove the two lower lumbar clamping plates
(Figure A.51, Item 17).
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Figure A.62 — Detaching the'lumbar spine

Rerpove the upper lumbar clamping plate (Figure A51, Item 18) from the lumbar spine by re

moving the
fouy BHCS M5 x 25 (Figure A.51, Item 20) that sectire it (see Figure A.63). Remove the lumbal mounting
wedge (Figure A.51, Item 19).

K By
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Figure A.63 — Separating the upper lumbar clamping plate and lumbar mounting wedge from
the lumbar spine

As shown in Figure A.64, remove the lower lumbar mounting bracket weldment (Figure A.51, Item 13)

from the lumbar load cell structural replacement (Figure A.51, Iltem 2) by removing four FHCS M6 x 16
(Figure A.51, Item 14).
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Figure A.64 — Removing the lower lumbar mounting bracket weldment
b

Detach the|left and right sacroiliac load cell interfaces (Fi %.51, Items 3 and Item 4) by removing the
eight SHCS|M6 x 10 (Figure A.51, Item 38) that hold eac}@ place (see Figure A.65).

Figure A.65 — Removing the sacroiliac load cell interface

As shown in Figure A.66, remove the pelvis instrumentation cover plate (Figure A.51, Item 24) by
removing four cheese screws M3 x 6 (Figure A.51, Item 33).
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Figure A.66 — Removing pelvis instrume&t:(i)\on cover plate

acement (Figure A.51, Iltem 1) by removing three FH

back (see Figure A.67). o
&

Figure A.67 — Removing the pelvis instrumentation bracket

bch the pelvis instrumentation bracket (Figure A.51, It IQ% from the sacroiliac load cel] structural
@M x 10 (Figure A.51, Item 32) accessed from

Detach the battery cover by removing three BHCS and then remove the battery replacement. Next,
remove the four FHCS and detach the battery container from the sacroiliac load cell replacement. See

Figure A.68.
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Figure A.68 — Detaching the battery O\

As shown in Figure A.69, separate the structural replacements fo
cells by rethoving the four SHCS M6 x 20 (Figure A.51, Item 44

&Qe sacroiliac and lumbar spine Joad
ssed from the bottom.

Figure A

A.6.3 Assembling the pelvis

Note that in general, the procedure for assembling the pelvis is substantially the opposite of the
procedure for disassembling it, and that the following descriptions are provided to assist the user to
more efficiently assemble the WorldSID pelvis.

Join the lumbar spine load cell or its mass replacement (Figure A.51, Item 2) to the sacroiliac load cell or
its massreplacement (Figure A.51, Item 1) using four SHCS M6 x 20 (Figure A.51, ltem 44). The connectors
are at the bottom of the load cells and face the front of the dummy. Attach the battery container to
the sacroiliac load cell with four FHCS M3 x 10 (Figure A.51, Item 51). Next, place the battery into the
container. Attach the cover (Figure A.51, Item 54) with three BHCS M4 x 8. Secure the connector housing
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or its replacement (Figure A.51, Item 11) to the front of the sacroiliac load cell with three SHCS M3 x 8
(Figure A.51, Item 39).

Mount the linear triaxial accelerometer (Figure A.51, Item 22) to the pelvis instrumentation bracket
(Figure A.51, Item 10) using a cheese screw M2 x 16 (Figure A.51, Item 42) accessed from the back.
Attach the dual-axis tilt sensor (Figure A.51, Item 23) with a SHCS M4 x 8 (Figure A.51, Item 31) accessed
from the side. Secure the pelvis instrumentation bracket (Figure A.51, Iltem 10) to the sacroiliac load
cell or its structural replacement (Figure A.51, Item 1) with three FHCS M4 x 10 (Figure A.51, Item 32).
Mount the pelvis instrumentation cover plate (Figure A.51, Item 24) with four cheese screws M3 x 6
(Figure A.51, Item 33). The wires for the accelerometer and tilt sensor should exit the slot in the top of

the

instrumentation bracket. The accelerometer wire should be routed over the non-struc

sacroiliac

load

Att
M6
(Fig
fou
top
the
wit

Plag
low
cur
spiy
thrd

| cell interface towards the front of the dummy.

ich the left and right sacroiliac load cell interfaces (Figure A.51, Item 3 and Item 4) with
x 10 (Figure A.51, Item 38) that hold each in place. Connect the lumbar mountinig:bracke
ure A.51, Iltem 13) to the lumbar load cell or its structural replacement (Figure A.51, It

of the lumbar spine, lining up the threaded holes on the bottom with thosé.in the lumbar s
upper lumbar clamping plate (Figure A.51, [tem 18) over the holes inrthe lumbar spine ar
h four BHCS M5 x 25 (Figure A.51, Item 20) and four bushings (Figtire A.51, Item 45).

e the assembled lumbar spine (Figure A.51, Iltem 15) over the lumbar mounting bracket
er lumbar clamping plate (Figure A.51, Item 17) over the helés in the side of the lumbar s
e of the plate matches the curve in the rubber, with the radius edge facing down. Secure
le and clamping plate to the mounting bracket with three BHCS M6 x 20 (Figure A.51, It

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

fou
8)t
36)
ass¢

(Fig
the
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late
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' SHCS M4 x 8 (Figure A.51, Item 35) on each side. Attach the moulded pubic buffers (Figuré
b the moulded pelvis with three M4 x 16 (Figure A.51, Item 37) and M4 flat washers (Figur¢
on each side. Position the central assembled portion of the pelvis within the moulded p
bmbly. Attach each sacroiliac load cell backing plate (Figure A.51, Iltem 7) with four FH
ure A.51, Item 30) and three FHCSM6 x 20 (Figure A.51, Item 29). The shorter screws 3
inboard holes.

b in the connectors for the lumbar, pubic, and sacroiliacload cells and the pelvis triaxial accq
ke sure the connectors fer\the tilt sensor are free so they can be connected to the off-bog
. The wires should berouted toward the front along the non-struck side so they can be p
non-struck side G5 medule on the spine box. See Figure A.70.
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Figure A.70 — Routing of wires for pelvis i mentation

3>

Place the pglvis into the pelvis flesh, placing the pubic assem s(‘h first, then adjusting the flesh overfthe
pelvic bong¢s. Make sure the flesh is correctly positioned o e pelvis by checking that access holds in
the pelvis flesh line up with screws in the pelvis. $

Z)
When assenbling the hip joint as shown in Figure A.51\&)ply grease to the hip jointinner ring (Figure A.51,
Item 26) gdnd the hip joint socket (Figure A.51,@m 25) before tightening the hip socket retajner

(Figure A.91, item 27). Insert the hip joint asser through the front access hole in the pelvis flesh. Sequre
from the infside of the pelvis with a M8 x 10 igure A.51, Item 40). Place the assembled spine box ¢ver

the lumbarjwedge (Figure A.51, Item 19) andSecure with four SHCS M8 x 18 (Figure A.51, Item 21).

A.6.4 Instrumentation moun&)@

Note that the pelvis instrume %@on for the WorldSID includes pubic, sacroiliac, and lumbar spine Joad
cells. A battery and contain% n be mounted to the bottom of the pelvis assembly. Note that the pdlvis
instrumentation cavity C@ equipped with a linear triaxial accelerometer and a dual-axis tilt senfor.

Q.

A.7 Fulllleg a@bly
A7.1 Par@i?{

A.7.1.1 General

Note that the full leg assembly includes the femoral neck assembly, the upper leg assembly, the knee
assembly, the lower leg assembly, and the ankle-foot assembly.

A.7.1.2 Parts for femoral neck assembly

Note that Table A.14 lists the parts required for assembling the WorldSID femoral neck assembly, which
is illustrated in Figure A.71.
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Table A.14 — Parts list for femoral neck (W50-51034)

Item number Description Quantity | Part number
1 SSCP M4 x 0,7 x 6 mm 1 5000076
2 Femoral neck ball 1 W50-51038
3 LHSHCSM6x 1,0 x 12 mm 4 5000072
4 Femoral neck base 1 W50-51035

Figure A.71 — Femoral neck

A.7{1.3 Parts list for upper leg assembly

Note that Table A.15 lists the parts requiréd-for assembling the WorldSID upper leg, which is

in Higure A.72.

Table A.15 — Parts for upper leg

illustrated

Ifem number Description Quantity Partjnumber
1 LHSHGSM®6 x 1,0 x 12 mm 4 5000194
2 Femuoral neck assembly 1 W50-51)034
3 Femoral neck load cell (optional) 1 W50-71p80
Not shown Femoral neck load cell structural replacement 1 W50-71p65
4 DAS mass replacement assembly 1 W50-51053
5 Modified BHCS 12 W50-61j042
6 Knee assembly, right 1 W50-52001
Not shown Knee assembly, left 1 W50-52019
7 Leg tube assembly 1 W50-51068
8 Legload cell (optional) 1 W50-71010
Not shown Legload cell structural replacement 1 W50-51060
9 Trochanter assembly, right 1 W50-51022
Not shown Trochanter assembly, left 1 W50-51023
10 BHCSM6x 1,0 x 16 mm 4 5000072
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Figure A.72 — Upper leg asse

?0‘<

Q)

A.7.1.4 Parts list for knee assembly $\\Q

Note that Table A.16 lists the parts required for ass@x%’ling the WorldSID knee, which is illustrated in

Figure A.73. \Q

Table Aé)‘@cr) Parts list for knee
Item number kQéscription Quantity | Part numbdgr
1 SHCS M4 x 0,7 x 10 mfn) 16 |5000151
2 Knee cover (-\\') 2 W50-52004
3 Knee contact cell structural replacement 2 W50-52015
Not shown Knee cor(ag(g;)ad cell (optional) 2 W50-71020
4 Rotag&&\%ntiometer (optional) 1 W50-61027
5 BHEY M3 x 0,5 x 6 mm 2 [5000171
6 ,(‘ CSM3x0,5x6 mm 2 5000171
7 | & " cable guide 1 |W50-61030
8 Knee pivot shaft assembly 1 W50-52008
9 Knee clevis assembly, right 1 W50-52009
Not shown Knee clevis assembly, left 1 W50-52021

10 Friction washer 1 W50-52064
11 Compression washer (rubber) 1 W50-61016
12 Clamping washer (steel) 1 W50-61014
13 BHCS M10 x 1,5 x 20 mm 1 5000176
14 Knee pad mould assembly 1 W50-52010
15 BHCSM4 x0,7x 12 mm 6 5000005

66

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=e50f4a9b74cce8acd9d7806811d1cc45

ISO 15830-4:2013(E)

Table A.16 (continued)
Item number Description Quantity | Part number
16 Knee bone assembly 1 W50-52002
17 SSHDP M6 x 1,0 x 12 mm 1 5000185
Notshown |Rotary potentiometer mass replacement 1 W50-61123

Not|

illu ed in Figure A.74.

Figure A.73 — Knee

A.7{1.5 @ list for lower leg tube assembly
c

?i‘able A.17 lists the parts required for assembling the WorldSID lower leg tubg, which is
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Table A.17 — Parts list for lower leg tube

Item number Description Quantity Part number
1 Legload cell (optional) 2 W50-71010
Not shown Legload cell structural replacement 2 W50-51060
2 Modified button head cap screw 8 W50-61042
3 Lower leg tube 1 W50-53001
4 SSCP M6 x 1,0 x 8 mm 3 5000622
Z-axisradiallimit screw 1 W50-54041
( “7”-pivot pin 1 W50-54009,.
T Z-axis anti-rattle washer 1 W50-54@§)
8 Z-axis rotational washer 1 WSKS%iO
) Z-axis nut 1 |W50-54023
10 BHCS M3 x0,5x 6 mm 4 5000171
1h Cable guide 2.0 |Ws50-61030
12 Leg flesh orienting block k\;f) W50-54038
183 SHCSM6x1,0x12 mm , O 5000281

Figure A.74 — Lower leg tube assembly

A.7.1.6 Parts list for ankle-foot

Note that Table A.18 lists the parts required for assembly of the WorldSID ankle-foot, which is illustrated
in Figure A.75.
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Item Description Quantity | Part number
1 Legload cell (optional) 1 W50-71010
Not shown |Legload cell structural replacement 1 W50-51060
2 Ankle assembly 1 W50-54054
3 Moulded foot assembly, right 1 W50-55005
Not shown Moulded foot assembly, left W50-55004
4 SHCSM5x08x16 4 5000020

Figure A.75 — Foot and ankle

A.7|1.7 Parts list for anklée

Note that Table A.19 list§ thee parts required for assembly of the WorldSID ankle, which is ill

Figlire A.76.

Table A.19 — Parts list for ankle

istrated in

Item number Description Quantity |Partnumber

1 SSNTM6x1,0x6,0 1 5000621
2 Clevis assembly 1 WH50-54{047
3 SHCSM6x1,0x 12 mm 6 5000281
4 Y-axis potentiometer assembly (optional) 1 W50-54052

5,14, 25 SSNTM3x0,5x3 4 5000190
6 Left flexion centre assembly 1 W50-54048
7 SSCP M3 x0,5x4 mm 1 5000470
8 SHCS M5x 0,8 x 16 mm 4 5000020
9 Retainer bracket 2 W50-54014
10 BHCS M4 x 0,7 x 10 mm 6 5000010
11 Ankle joint cover 1 W50-54015
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Table A.19 (continued)

Item number Description Quantity |Part number
12 Ankle joint assembly 1 W50-54045
13 Front bearing assembly 1 W50-54042
15 SHCSM5x0,8x12 mm 6 5000002
16 X-axis potentiometer (optional) 1 W50-54012
17 Cable clamp, 1/8” 4 5000191
8 BHCSM3x0S5xAmm 4 5000171
19 X-version assembly 1 W50-54044
20 Rear bearing assembly 1 W50-540¢43
21 X-version resistive element 8 W50-54035
32 Resistive element (Dorsi. & Plantar.) 8 W50-54036
23 Right flexion centre assembly 1 W50-54049
24 Z-axis potentiometer assembly (optional) 1 W50-54051
Not ghown Stop pad 4 W50-54022
Not ghown Compression pad 2 W50-54021
Not ghown Ankle potentiometer mass replacement 3 W50-54013
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.2 Disassembling

A7

2.7 Femoral neck

Figure A.76 — Ankle assembly

Disassemble the femoral neck by loosening the SSCP M4 x 0,7 x 6 mm (Figure A.71, Item 1) that holds the
femoral ball in place and unthread the ball (Figure A.71, I[tem 2) from the femoral neck base (Figure A.71,
Item 4). Use a spanner wrench to turn the ball (modified 25 mm to 28 mm diameter; W50-51001) and a
spanner wrench 40 mm to 42 mm (W50-51002) to hold the femoral neck base (Figure A.71, Item 4). Be
careful not to damage the surface of the ball during disassembly and re-assembly.

Remove the four LHSHCS M6 x 1,0 x 12 mm (Figure A.71, Item 3) that attach the assembly to the femoral
neck load cell (Figure A.72, Item 3). Note that these screws can be removed without removing the ball
using a modified hex key wrench (W50-51003).
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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, Item 3) by taking out the four BHCS M6 x 1,0 x 16
(Figure A.72, Item 10) that attach it to the trochanter assembly (Figure A.72, Item 9).

Remove the 12 modified BHCS (Figure A.72, Item 5) that respectively attach the trochanter (Figure A.72,
Item 9) to the leg load cell (Figure A.72, Item 8), the leg tube assembly (Figure A.74, Item 7) to the leg
load cell, and the leg tube assembly (Figure A.72, Item 7) to the knee assembly (Figure A.72, Item 6).

Separate these assemblies.

A723 K

Detach the

nee

lower leg assembly by removing the four modified BHCS that attach the knee assembly to|

leg load celll at the upper tibia position (Figure A.74, Item 1).

Remove th
Item 1) hol
out the BH
knee contd
knee cover
cell. Note t
contact loa

Remove the

b knee covers (Figure A.73, Item 2) by removing the four SHCS M4 x 0,7 x 46'mm (Figure A
ding each cover in place. Remove the potentiometer assembly (Figure A.73, Item 4) by tal
CS M3 x 0,5 x 6 mm (Figure A.73, Item 5) at each side of the potentiometer. Note that
ct load cell structural replacement (Figure A.73, Item 3) is positieried directly beneath
and is removed by taking out four SHCS M4 x 0,7 x 10 mm (Figune A.73, Item 1) for each |
hat the screw used to secure the knee covers is the same size/screw used to secure the Kk
d cell or its structural replacement.

knee bone (Figure A.73, Item 16) by taking out the SSHDP M6 x 1,0 x 12 mm (Figure A

the

.73,
(ing
the
the
oad
nee

.73,

Item 17). Remove the BHCS M10 x 1,5 x 20 mm (Figure A.73, Iltem 13) along with the associated washers
(Figure A.73, Item 12, 11 and 10). Inspect these washers*fer damage and wear. Note that the middle

washer (Figure A.73, Item 11) is the compression washer and is made from a soft polychloropr

rubber. No

le that because it is a soft material, permanent compression and/or tearing could occur. |

that if the part is permanently compressed or damaged in any way, it should be replaced.

Remove th
out of the
taking out

b knee pivot shaft (Figure A.73, Item8) by sliding it out of the assembly. Slide the knee b

the six BHCS M4 x 0,7 x 12 mm (Figure A.73, Item 15) (three on each side) that hold

knee clevis assembly. Remove the‘knee pad (Figure A.73, Item 14) from the knee bong¢

ene
[ote

one

by
t in

position. Ifjspect the knee pad for tearing and/or cuts in the material.

A.7.2.4 Lower leg

fem
our
ver

Remove the BHCS M3 x 0,5x\6mm (Figure A.74, Item 10). Remove the cable guides (Figure A.74,
11) and digconnect the eables from the load cells. Remove the upper tibia load cell by removing f
modified BHCS (Figure‘A74, Item 2) and separating the leg load cell (Figure A.74, Item 1) from the lo

leg tube (Flgure A.74;Item 3).
Remove the z-a%is radial limit screw (Figure A.74, Item 5) to remove the lower tibia leg load |cell
(Figure A. '4 [tem 1] Loosen the SSNT M6 x 6 mm (Flgure A.76, ltem 1) Use thls set screw to ad]ust the

z-axis rotati s S : .
Using a modlfled 22 mm open end wrench (WSO 51004) hold the z-axis nut (Flgure A. 74 ltem 9) in
place while rotating the leg tube and load cell assembly until the lower tibia leg load cell can be pulled
from the ankle assembly. Remove the anti-rattle and rotational washers (Figure A.74, Items 7 and 8)
from the assembly.

Remove the four SHCS M5 x 0,8 x 16 mm that secure the foot to the ankle assembly (Figure A.75, Item
4) to remove the moulded foot.

A.7.2.5 Ankle

Remove the Y-Axis potentiometer (Figure A.76, Iltem 4),ifequipped, bylooseningthe SSNT M3 x 0,5 x 3mm
(Figure A.76, Item 5) holding it in place. Pull the potentiometer from the assembly. Remove the six BHCS
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M4 x 0,7 x 10 mm (Figure A.76, Item 10) that attach the ankle joint cover (Figure A.76, Item 11) to the
ankle joint assembly (Figure A.76, Item 12).

Y-Version
Assembly

X-Version
Assembly ~~__

Figure A.77 — Ankle

Lift{ the Y-version assembly off the X-version assembly. Note that when the two assembliefs separate,
the|resistive elements (Figure A.76, Item 22) will fall ‘out of the assembly. With the two pssemblies
sepprated, take apart each assembly. Check the resistive elements for signs of permanent dg¢formation,
cruphing, or cracks.

To remove the z-axis potentiometer assembly (Eigure A.76, Item 24), firstloosen the SSNTM340,5x 3 mm
(Figure A.76, Item 25) that holds it in position. If the potentiometer is connected to a cable, f|rst release
the|cable from the cable clamps located along the side of the clevis assembly (Figure A.76, Itgm 2). Then
move it downward out of the clevis assembly.

To disassemble the X-version assembly, start by taking out the four SHCS M5 x 0,8 x 16 mm (Higure A.76,
Iterh 8) that secure the retainér‘brackets (Figure A.76, Item 9). With the retainer bracketp removed,
renjove the ankle joint assembly (Figure A.76, Item 12) from the assembly.

Note that while removing-the retainer brackets, the X-version resistive elements (Figure A.76, Item 21)
could fall out. ChecktheTesistive elements for crushing, deformation, or cracks.

Chelck the stop pads (Figure A.76, Iltem 26) and compression pads (Figure A.76, Item 27) fof tears and
de{rmation. Ré=secure the pads using Loctite 414, “Super Glue”, or equivalent cyanoacrylate-based
adhesive, ifthey come loose.

A.7.3- Assembling the leg

Note that, in general, the procedure for assembling the leg is substantially the opposite of the procedure
for disassemblingit, and that the following descriptions are provided to assist the user to more efficiently
assemble the WorldSID leg.

A.7.3.1 Assembling the femoral neck

Thread the femoral neck ball on to the femoral neck base until tight (see Figure A.71). Tighten the ball
on to the base using a modified 25 mm to 28 mm spanner wrench (W50-51001) to turn the ball and a
spanner wrench 40 mm to 42 mm (W50-51002) to hold the femoral neck base (Figure A.71, Item 4). Be
careful not to damage the surface of the ball during disassembly and re-assembly. Secure the ball by
tightening the SSCP M4 (Figure A.71, Item 1) to 2 Nm torque.
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A.7.3.2 Assembling the upper leg

Attach the femoral neck load cell assembly (Figure A.72, Item 3) to the trochanter assembly (Figure A.72,
Item 9). Ensure that the base of the load cell is aligned with the dowel pin in the trochanter before
tightening the four BHCS M6 x 1 x 16 mm (Figure A.72, Item 5). Torque the BHCS M6 to 10 Nm.

Attach the trochanter assembly and the leg tube assembly (Figure A.72, Item 7) to the upper leg load cell
(Item 8) using eight modified BHCS M6 (Figure A.72, Item 5), four at each side of the load cell. Torque the
modified BHCS M6 to 10 Nm.

The knee assembly (Figure A.72, Item 6) is attached to the leg tube assembly using four modified BHCS
M6. The left and right kKnee assemblies are dilferent.

A.7.3.3 Assembling the knee

Figure'Ai78 — Knee assembly

To assemble the knee, start by placing the knee bone (Figure A.73, Item 16) in the knee clgvis
(Figure A.73, Item 9) and push the-knee pivot shaft (Figure A.73, Item 8) into the pivot hole. Align|the
shaft-lockipg hole with the SSHDP M6 x 1 x 12 (Figure A.73, Item 17). Tighten the SSHDP M6 so thatthe
knee pivot(shaft is locked in-place. Note that if the pivot shaft is not locked into the knee bone, the shaft
will not rofate with the kne€¢ bone during testing. Once the pivot shaft is in place, install the friction,
compressidn, and clamping washers (Figure A.78, Items 7, 8, and 9, respectively). Note that the friction
washer (Figure A.78; ltem 7) is made up of two disks; one disk is steel and the other is a commercial
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
with a BHQSM10 x 1,5 x 20 mm (Figure A.78, Item 10), which is the adjustment for the 1-to-2-G-setting
adjustmentefthekneeseetion:

— e

To install the knee potentiometer, place the potentiometer insert into the square hole end of the
knee pivot shaft (see Figure A.80). Insert the two BHCS M3 x 0,5 x 6 mm (Figure A.78, Item 3) into
the potentiometer clips and thread them into the knee clevis. Tighten these two BHCS M3 so that the
potentiometer body is secure and will not rotate. See Figure A.79 for wiring details.
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Figure A.79 — Knee potentiometer wiring QD(b(b
N

Knee Pivot Shaft \%

Square Hole s\

Pot Insert

% DETAIl VIEW

Figure A.80 — Knee potentiometer installation

Attach the knee contact load cell (Figure A.73, Item 3), using four SHCS M4 x 0,7 x 10 mm for each load
cell (Figure A.73, Item 1). Install the load cell directly on to the knee clevis and install the M4 screws in
the counter bored holes. Tighten these M4 screws to 5 Nm, using the M4 “star” pattern (see Figure A.81)
so as to distribute the load equally across the load cell.
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Figure A.81 — Sequence for torqueing the screws of knee contact lead cell

Attach the|knee covers (Figure A.73, Item 2) and pad (Figure A.73, Item 14).-Attach the knee coyers
directly tolthe knee contact load cells with four SHCS M4 x 0,7 x 10. Re-attach-the knee covers using|the
same “star| pattern as the knee contact load cell (see Figure A.81). AttacH.the knee pad using six BHCS
M4 x 0,7 x 12 mm (Figure A.73, Item 15).

A.7.3.4 Assembling the lower leg

The lower [leg load cells (Figure A.74, Item 1) are attached-t¢ the lower leg tube using four modified
BHCS M6 (Figure A.74, Item 2) for each load cell. Torque these modified BHCS to 10 Nm. Both the ugper
and lower fg load cells are W50-71010 and can be positioned interchangeably but shall be annotatefl so
that the cofrrect sensitivities are used. The load cellsshall be installed with the connectors positioned
toward thd knee end of the assembly.

The ankle ‘[Z”-pivot pin (Figure A.74, Item 6) isinstalled in the lower load cell. The “Z”-pivot pin is secyred
in position|using three SSCP M6 x 1 x 8 mm.(Figure A.74, Item 4) installed in the load cell and aligned
with the diill points in the pin. A fourthscrew (Figure A.74, Item 5) is installed after the ankle assenpbly
is installed along with the anti-rattle-washer, rotational washer, and nut (Figure A.74, Items 7, 8, arld 9,
respectively). The fourth screw is knewn as the z-axis radial limit screw.” This “limit screw” is a modified
SHCS M6 and is installed on the@nterior of the lower leg to control the radial travel of the ankle.

The ankle pssembly (Figure-A.75, Iltem 2) is attached to the lower leg assembly with the “Z”-pivot pin,
anti-rattle washer, rotational washer, and z-axis nut (Figure A.74, Items 6, 7, 8, and 9, respectively) [see
Figure A.87 for a clearerdiagram of the ankle to lower leg assembly). These components shall be in pjace
in the ankl before the'lower leg assembly can be attached.

Once the lgwer leg assembly is installed on the ankle, the washers and nut can be tightened until|the
z-axis movement is eliminated. Then, with the leg flesh orienting block (Figure A.74, Item 12) positioned
toward therear{fpostertoroftheassemblytnsta re-7-axistradiatHmiting—serev totreA74 em 5
or Figure A.87).

) 5 v 5 )

A.7.3.5 Assembling the ankle

Note that the ankle assembly is made up of two sections: ‘X’ version and ‘Y’ version. Note that the upper
section is the ‘Y’ version assembly. Note that the lower section of the ankle assembly is the ‘X’ version
assembly (see Figure A.77 and Figure A.83).

Place the resistive elements, two on each side (Figure A.83, Item 4), on the ankle joint assembly
(Figure A.83, Item 5), slide the ‘Y’ version assembly on to the ankle joint assembly. Check periodically for
damage to the Polytetrafluoroethylene (PTFE)® washers attached to the inner surfaces of the ‘Y’ version
left and right flexion centre assemblies (Figure A.76, Items 6 and 23). See Figure A.82 for wiring details.
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Figure A.82 — Ankle potentiometer wiring

NOTE Whenreinstallingeach potentiometer,donotovertighten the setscrewonthebody ofthe potentiometer

or the device may be damaged. Tighten it just enough to hold it in pesition securely.

With the ‘Y’ version assembly positioned on the anklé\joint assembly, place the remdining four

resistive elements on top of the left and right flexion cefitre assemblies and install the ankle
(Figure A.83, Item 3). In order to compress the resistivé elements sufficiently to be able to in

joint cover
sert the six

BH(S M4 x 0,7 x 10 mm to attach to the cover, two"SHCS M4 x 0,7 x 18 mm are used. Tightlen the two

SH(S M4 (Figure A.83, Item 1) until the BHCS M4v% 0,7 x 10 mm can be installed and then
twd SHCS with BHCS M4.

Feplace the

Q|0

Figure A.83 — ‘X’ and ‘Y’ version assembling

Install the potentiometer (W50-54012) into the ‘X’ version assembly by loosening the three screws
(Figure A.76, Item 15) and inserting the potentiometer into the hole at the front side of the ankle
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assembly (see Figure A.84). Do not over tighten the two SSNT M3 x 0,5 x 3 mm set screws that secure
the potentiometer body or there may be damage to the potentiometer. Note that there is an SSCP
M3 x 0,5 x 4 mm (Figure A.76, Item 7) that secures the potentiometer shaft.

Note that to install the y-axis potentiometer, this section shall be assembled on to the ‘X’ version
assembly. Insert the potentiometer body into the appropriate mounting hole shown in Figure A.84 and
tighten the SSNT M3 x 0,5 x 3 mm. Do not over tighten this set screw or the potentiometer will be
damaged. Note that the SSNT M3 x 0,5 x 3 mm need only be tightened enough to secure the body and
keep it from moving.

*Z’ Axis Pot

‘Y’ version

/ assembly

@< M3 x 0.5 x 3 mm-SSNT

M3 x 0.5 x 4 mm SSCP\

M3 x 0.5 x 3 mm SSNT

'Y’ Axis Pot

‘X’ Axis Pot M3 x 0.5 x 3 mm SSNT

X’ version
assembly

Figure A.84— Ankle assembly potentiometers

A.7.4 Adjusting the leg

A.7.4.1 eneral

Note that the WorldSID leg assembly has two joint adjustments that control the 1-to-2-G-setting, pnd
that one offthe joint adjustment points is located at the knee pivot and the other is located at the top of
the ankle dss€mbly.

A.7.4.2 Adjusting knee pivot rotation
Note the following:

— Theknee pivot screw (see Figure A.85) controls the motion of the lower leg. In order to do this, there
are several components involved: clamping, compression and friction washers, and the pivot shaft
assembly. For the knee pivot screw to control the friction in the knee joint, all of these components
shall be correctly installed and in good working condition. Tighten the knee pivot screw to obtain a
1-to-2-G-setting. This screw will squeeze the compression washer against the friction washer, thus
increasing the resistance to movement of the knee bone in the knee clevis.
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— The friction washer shall be installed with the friction material toward the knee clevis or the
washer will provide very little resistance to movement. The compression washer (a polychloroprene
material) should be inspected to ensure that it is not permanently compressed or damaged.

— The SSHDP that locks the pivot shaft assembly in place in the knee bone shall be correctly installed.
The SSHDP M6 shown in Figure A.86 shall be installed so that the tip is in the locking hole at the
middle of the pivot shaft.

Ankle Frictiah,
Adjustmerit’Screw
(M6 x 6 mm NTSS)

M6 x 12 mm SSHDP

Knee Clevis

Locking hole
Knee Pivot Shaft Assembly

Friction Washer.
Compression Washer
Clamping Washer

M10 x 20 mm BHCS Knee Bone

(Knee Pivot Screw)

Figure A.86 — Leg joint adjustments

A.7.4.3 Adjusting ankle rotation

Note the following:

— The ankle adjustments are not easily done due to the lack of mass of the components.
— This joint is adjusted to approximate a 1-to-2-G-setting.

— The ankle rotation friction is controlled by a M6 set screw and a M14 lock nut (z-axis nut) (see

Figure A.87).
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Loosen the M6 set screw and check the z-axis movement of the lower leg load cell in the ankle assembly.
Note that the z-axis is on a line extending perpendicular to the sole of the foot and through longitudinal
centerline of the lower leg load cell. Tighten the z-axis nut sufficiently to eliminate movement along the
z-axis at the load cell while allowing for free rotation about the z-axis.

Adjust the set screw M6 in the ankle assembly such that there is consistent stiffness in the joint to
approximate a 1-to-2-G-setting as the foot is rotated about the lower leg.

Leg Load Cell \
M6 x 8 mmCPSSS —

Z-Pivot Pin \%
—

Z-Axis

Z-Axis Radial Limit Screw

Z-Axis Nut
Z-Axis Rotational Washer
Z-Axis Anti-Rattle Washer

Figure A.87 — Ankle adjustment

A.8 Suitlassembly

A.8.1 Parts list for suit
The part nfimber for the*WorldSID suit is W50-80100.

A.8.2 Disassembly

Unzip all syitzippers and carefully remove the suit by reversing the assembly procedures

A.8.3 Assembly

Install the dummy lifting bracket, and lift the dummy with a hoist. Open all the zippers on the suit,
including the front and rear of the thorax and both legs. If working with a full arm, set the full arm
sleeves aside at this point. Insert the arms through the short sleeves and close the zipper on the rear side
of the dummy. Straighten the legs, pull the suit tight around the legs, and close both leg zippers. Make
sure the shoulder pads are in the proper position, and zip the front thorax zipper half way. Note the front
thorax zipper cannot be fully zipped due to the lifting bracket. Install full arm sleeves if needed. Move
the dummy to the bench or inside the vehicle; remove the lifting bracket by removing the M8 bolt on the
top and M12 bolt on the bottom, and then close the front thorax zipper.
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Annex B
(informative)

Overview of an example permissible internal data acquisition system
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5 annex gives an overview of the main functional components of and cable pinout-schg
F1dSID G5 DAS3) which is an example permissible internal data acquisition system‘for the|

rs of a permissible internal data acquisition system should contact the manufacturer
rating procedures and specifications for the system.

normative portions of ISO 15830-3:2013 specify some geometric, mass, and p¢g
Facteristics for permissible internal data acquisition systems.

WorldSID G5 DAS is an example of a system which conforms tothese normative specifi
used in the 11 pre-production WorldSIDs.
System components

basic components of the WorldSID G5 DAS systemare shown in Figure B.1. Note that Tal
fs and part numbers. A description of each item is given below for the convenience of u
nple system.

Table B.1 —WorldSID G5 DAS parts list

Déscription Part number
TDAS G5 Module TDAS5-M32
TDAS G5-DB TDAS5-DB

TDAS G5 DB,Dog-Bone connector clamp

TDAS5-DBCON-CL

TDAS G5:DB Dummy exit cable

TDAS5-C-DBDE

Dummy-exit to TDAS status box cable

TDAS5-C-DESB

Ethérnet communication cable: from status box to PC

TDAS5-ETH-SBPC

me for the
WorldSID.
to request

rformance

ations and

ple B.1 lists
Gers of this

Wireless Ethernet programming cable TDAS5-C-WEP
Wireless Ethernet jumper plug TDAS5-P-WE]
TDAS status box TDAS5-SB
Antenna TDAS5-SBAN
TDAS power supply TDAS5-PS
TDAS G5 User’s manual and software TDASS5-Soft
Allen wrench TDAS5-Wrench
Rugged instrument case, Pelican 1550 TDAS5-1550

2,4 Amp power supply with 4-Pin Lemo connector

TDAS5-PS-2,4Amp

3)

The WorldSID G5 DAS is a system supplied by Diversified Technical Systems, Inc. (DTS), Seal Beach California,

USA (support@dtsweb.com). This information is given for the convenience of users of this International Standard
and does not constitute an endorsement by ISO of the product named. Alternative products may be used if they can
be shown to lead to the same results.
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B.2.1 G5 module®

Each G5 module records data from as many as 32 sensors and has sensor ID capabilities. The G5 system
installed on the WorldSID pre-production dummies had the provision for mounting five G5 modules on
the dummy, two in the spine, one in the pelvis, and one in each upper leg skin. Later design revisions
moved the pelvis G5 to the non-struck side of the thorax. In addition, if needed, additional G5 units can
be located in the dummy suit pockets to support full arm sensors. See the manufacturer-supplied G5
module hardware user’s manual for additional information.

B.2.2 G5 docking station>)

The docking station consists of a mechanical guide and connector for the G5 module, flex cable;pnd
sensor inplit connectors. As specified in the G5 documentation, when attaching a G5 to the~docking
station thelattachment bolt torque should be 1,6 to 1,8 Nm. Additional information regarding the docking
station is fpund in the manufacturer-supplied G5 module hardware user’s manual.

B.2.3 G5-DB®

The G5-DB|is used to link up to five G5 Modules together inside the dummy. Note that the in-duﬁmy
temperature sensorisalso connected to the G5-DB. The G5-DB also manages powerinput from the in-dunpmy
battery and external power sources. See the G5-DB hardware user’s manual for additional information

B.2.4 Ddcking station to G5-DB cable?)

The G5 dogking station to G5-DB cable connects each G5 Module.to the G5-DB. Additional informagion
regarding the cable is found in the G5-DB hardware user’s manual.

4) Thd WorldSID G5 DAS is a module supplied by Diversified Technical Systems, Inc. (DTS), Seal Beach
California, USA’(support@dtsweb.com). This information is given for the convenience of users of this Internatipnal
Standard and dees not constitute an endorsement by ISO of the product named. Alternative products may be used if
they can be shown to lead to the same results.

5) The G5 docking station is a product supplied by Humanetics (formerly First Technology Safety Systems,
Inc.), Plymouth Michigan, USA (www.humaneticsatd.com). This information is given for the convenience of users
of this International Standard and does not constitute an endorsement by ISO of the product named. Alternative
products may be used if they can be shown to lead to the same results.

6) The G5-DB is a product supplied by Diversified Technical Systems, Inc. (DTS), Seal Beach California, USA
(support@dtsweb.com). This information is given for the convenience of users of this International Standard and
does not constitute an endorsement by ISO of the product named. Alternative products may be used if they can be
shown to lead to the same results.

7) The docking station to G5-DB cable is a product supplied by Humanetics (formerly First Technology Safety
Systems, Inc.), Plymouth Michigan, USA (www.Humaneticsatd.com). This information is given for the convenience
of users of this International Standard and does not constitute an endorsement by ISO of the product named.
Alternative products may be used if they can be shown to lead to the same results.
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959959988

&?‘ Figure B.1 — WorldSID G5 DAS system diagram

B.2.5 In-dummy battery and cable?)

The in-dummy battery and integrated cable provide backup power for the G5 system. However, it is
only for backup purposes and should not be relied upon for more than brief periods (see manufacturer’s
specification for battery capacities).

8) The in-dummy battery and cable is a product supplied by Humanetics (formerly First Technology Safety
Systems, Inc.), Plymouth Michigan, USA. (www.humaneticsatd.com). This information is given for the convenience
of users of this International Standard and does not constitute an endorsement by ISO of the product named.
Alternative products may be used if they can be shown to lead to the same results.
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B.2.6 G5-

The G5-DB

B.2.7 G5-

DB to battery and temperature sensor cable?)

to battery and temperature sensor cable connects these three components.

DB to dummy exit cable10)

The G5-DB to dummy exit cable is a separate, replaceable cable used for connecting the G5-DB system to the
outside of the dummy. This cable carries external power, Ethernet communications, t = 0 event signal, and
status signals. See the manufacturer-supplied G5-DB hardware user’s manual for additional information.

B.2.8 D

mmy. exit to TDAS status box cablell)

The dumm
WorldSID f{
event signa

B.29 TD

The impact
vialargere
two option
clause of th

B.2.10 D(Q

This impag
Box. The u

B.2.11 AC

This impa
Status Box

y exit to TDAS status box cable is a separate, replaceable cable used for connegeting
o the TDAS Status Box. This cable carries external power, Ethernet communications, t
1, and status signals. See B.5 for additional information.

AS status box!2)

-resistant TDAS status box is connected to the WorldSID and displaysthe status of the sys
d, yellow, and green lights. Note that in place of the internal Li-lon batteries, DTS has provi
s for external power (see B.2.10 and B.2.11 below). The TDAS Status'Box is described in al
is annex.

/DC converter13)

t-resistant device accepts 10-18 VDC input and provides 13,5 VDC output to the TDAS St:
ber shall supply a 10-18 VDC source with a minimuin of 5A current capability.

DC converteri4)

t-resistant device accepts 100-240 VACinput and provides 13,5 VDC output to the T
The user shall supply a 100-240 VAGIsource.

9) Thd
Inc. (DTS), S
of this Inter]
products mg

10) G5+
California, U

Standard an|
they can be

11)
Seal Beach

Duthmy, éxit'to TDAS status box cable is a product supplied by Diversified Technical Systems, Inc. (O
California, USA (support@dtsweb com) This 1nf0rmat10n is glven for the convenience of users of]

G5-DB to battery and temperature sensor cable is a product supplied by Diversified Technical Syst
pal Beach California, USA (Support@dtsweb.com). This information is given for the convenience of u
national Standard anddaees not constitute an endorsement by ISO of the product named. Alterns
y be used if they can(beshown to lead to the same results.

DB to dummy exit cable is a product supplied by Diversified Technical Systems, Inc. (DTS), Seal B
SA (support@dtsweb.com). This information is given for the convenience of users of this Internati
d does not constitute an endorsement by ISO of the product named. Alternative products may be us
Ehown todead to the same results.

the

fem
ded
hter

tus

DAS

bIms,
sers
tive

bach
bnal
ed if

TS),

Internationg

may be used if they can be shown to lead to the same results

12)

this

TDAS status box is a product supplied by Diversified Technical Systems, Inc. (DTS), Seal Beach California,

USA (support@dtsweb.com). This information is given for the convenience of users of this International Standard
and does not constitute an endorsement by ISO of the product named. Alternative products may be used if they can
be shown to lead to the same results.

13) DC/DC converter is a product supplied by Diversified Technical Systems, Inc. (DTS), Seal Beach California,
USA (support@dtsweb.com). This information is given for the convenience of users of this International Standard
and does not constitute an endorsement by ISO of the product named. Alternative products may be used if they can
be shown to lead to the same results.

14) AC/DC converter is a product supplied by Diversified Technical Systems, Inc. (DTS), Seal Beach California,
USA (support@dtsweb.com). This information is given for the convenience of users of this International Standard
and does not constitute an endorsement by ISO of the product named. Alternative products may be used if they can
be shown to lead to the same results.
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B.2.12 TDAS power supply'5)

The TDAS power supply non-impact resistant device accepts 100-240 VAC input and provides 13,5 VDC
output to the TDAS Status Box. The user shall supply a 100-240 VAC source.

B.2.13 TDAS software16)

The provided TDAS software is used for sensor database management, test setup, test execution, data
download, post test viewing, and data export. See the manufacturer-supplied software user’s manual
for additional information.

B.2/.14 Status box to PC cablel?)

Thd status box to PC cable connects a PC to the TDAS Status Box. This cablef carries Ethernet
conjmunications signals.

B.2.15 Notebook PC

If an optional notebook PC was acquired with the WorldSID G5 DAS, it may be pre-loaded with TDAS
soffware, sensor database, and example test setups. Since WorldSIDs will move from place t¢ place, it is
strdgngly recommended that a PC be dedicated to the dummy. This will make setup at the new operating
locgtion much easier.

B.3 Dummy exit to status box cable pinout

Tabje B.2, and Figures B.2 and B.3 give the cable printgut scheme for the dummy exit to statug box cable.

15) TDAS power supply is a product supplied by Diversified Technical Systems, Inc. (DTS), Seal Beach California,
USA (support@dtsweb.com). This information is given for the convenience of users of this International Standard
and does not constitute an endorsement by ISO of the product named. Alternative products may be used if they can
be shown to lead to the same results.

16) TDAS software is a product supplied by Diversified Technical Systems, Inc. (DTS), Seal Beach California, USA
(support@dtsweb.com). This information is given for the convenience of users of this International Standard and
does not constitute an endorsement by ISO of the product named. Alternative products may be used if they can be
shown to lead to the same results.

17) Status box to PC cable is a product supplied by Diversified Technical Systems, Inc. (DTS), Seal Beach
California, USA (support@dtsweb.com). This information is given for the convenience of users of this International
Standard and does not constitute an endorsement by ISO of the product named. Alternative products may be used if
they can be shown to lead to the same results.
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Table B.2 — Dummy exit to status box cable pinout

Lemo pin pumber 20 Feet 9507 - Color code Function

1 red Main Power, +12 VDC

2 black Main Power, +12 VDC

8 brown Main GND

4 black Main GND

5 green Ethernet +Rx

[ black Ethernet —Rx

T orange Ethernet +Tx

black Ethernet -Tx

) white Event +
10 black Event -
1 blue Arm Status (RS-232 Level, +V=Armed)
12 black Power ON (short to GND = ON)
13 yellow Status Output (5V = OK)
i black Start Record (Vin = Record)

NOTE Belden 9507 cable contains 7 twisted pairs. Each pair containséa black wire and a coloured wire.|It is

very importlant that the pairs be kept together as shown above.

Event (-), black, pair 2

Main Power +12 VVDC, red, pair 1

Event (+), white, pair 2 Main Power +12 VDC, black, pair 1

Main GND, black, pair 6 Arm Status, blue, pair 4

Main GND, brown, pair 6 Power On, black, pair 4

Ethernet Tx (-), black, pair 7

Fthernet Tx (+), orange, pair 7

Start Record, black, pair
Ethernet Rx (+), green, pair 3
Status Out, yellows-pair's
Ethernet Rx (-), black, pair 3

Figure B.2 — Pummy exit to TDAS status box cable 2B 14-pin lemo connector wiring side view
sockets
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Start Record, black, pair

Main Power +12 VDC, red, pair Status Out, yellow, pair 5

Main Power +12 VDC, black, pair 1 Power On, black, pair

Ethernet Tx (-), black, pair 7

Ethernet Rx (+), green, pair 3

Ethernet Tx (+), 6range, pair 7
Ethernet Rx (-), black, pair 3 *) ol

ire B.3 — Dummy exit to TDAS status box cable 2B 19-pin lem9'connector, wiring side

4

Arm Status, blue, pair 4

[—® Event (-), black, pair 2

5 - - 6—e . 7 .15 . 17 9 C — t - 5 - ir 2
16 O
5 * .
G) 6 O
e 6 Main GND, brown, pair 6

view, pins

B.4 Sensor cable length
When the G5 system is used in the WorldSID, sensor ¢cable lengths will be dependent upon thejlocation of
thelsensor and the location of the G5 used to record the sensor data. Cable lengths for a pre-production
example G5 and sensor system are shown in Table'B.3.
Table B.3 — Examiple instrumentation cable lengths
Position No.of Lengtha DASb Qty Part pumber
channels | mm (inches) location

Hedd accelerometer 3 767 (30,2) Upper spine 1 W50-71164-767
Hedd rotation accelerometer 1 750 (29,5) Upper spine 3 W50-71165-750
Upper neck 6 692 (27,2) Upper spine 1 W50-71982-692
Lower neck 6 314 (12,4) Mid spine 1 W50-71981-314
Thqrax accelerometer 3 553 (21,8) Mid spine 1 W50-71164-553
Thqrax rotationaccelerometer 1 234 (9,2) Mid spine 1 W50-71165-234
T1 hccelerometer 3 416 (16,4) Mid spine 1 W50-71164-416
T4 accélerometer 3 326 (12,8) Mid spine 1 W50-71164-326
Riblaccelerometers 3 394 (1 E’E) I\/Iid opina 6 JAL50.71] 64-394
T12 accelerometer 3 347 (13,7) Mid spine 1 W50-71164-347
Pelvis accelerometer 3 382 (15,0)c Pelvis 1 W50-71164-382
IR-TRACC (shoulder) 1 280 (11,0) Upper spine 1 W50-74411
IR-TRACC (thorax) 1 280 (11,0) Mid spine 3 W50-74411
IR-TRACC (abdomen) 1 280 (11,0) Mid spine 2 W50-74411
a 9,2 moptional cables for off board DAS are also available.
b Multiple DAS locations require different cable lengths.
Ch [})lifferent 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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Table B.3 (continued)

Position No. of Lengtha DASP Qty Part number
channels | mm (inches) location

Sacro-iliac (R & L) 6 290 (11,4)c Pelvis 2 W50-71983-290
Lumbarb 6 475 (18,7) Mid spine 1 W50-71983-475
Lumbar 6 318 (12,5)¢ Pelvis 1 W50-71983-318
Pubic 1 246 (9,7)c Pelvis 1 W50-71987-246
Pubic 1 435 (17,1) Mid spine 1 W50-71987-435
Femoral nefk 3 406 (16,0) Leg 2 W50-71984-404
Femoral nefkb 3 1080 (42,5)c |Pelvis 2 W50-71984+108p
Mid-femur 6 254 (10,0) Leg 2 W50-71981-254
Knee contaft 1 356 (14,0) Leg 4 W50-71020-356
Knee pot. 1 356 (14,0) Leg 2 W50-71162
Upper tibia 6 508 (20,0) Leg 2 W50-71981-508
Lower tibia 6 686 (27,0) Leg 2 W50-71981-686
Ankle pot. 3 914 (36,0) Leg 2 W50-71161
Upper arm 6 700 (27,6) Upper spiné 1 W50-71981-700
Lower arm 6 1100 (43,3) Upper-spine 1 W50-71981-110(
Wrist accelprometer 3 1200 (47,2) Upperspine 1 W50-71164-120pD
Elbow 2 800 (31,5) Upper spine 1 W50-71992-800,
Elbow accelerometer 3 1200 (47,2) Upper spine 1 W50-71164-120p
Elbow potentiometer 1 950 (374) Upper spine 1 W50-71163
Shoulder 3 355 (14,0) Upper spine 2 W50-71986-355
a 9,2 mogtional cables for off board DAS are also avdilable.
b Multipld DAS locations require different cable lengths.
¢ Different cable lengths would be needed forlater dummies in which the pelvis DAS was moved to the non-struck side of
the thorax.
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Annex C
(normative)

Table C.1 — Screw torques

Fastener torque values

ISO 15830-4:2013(E)

Screw type Screw size Torqge{(b
Nm f]>) in-1bf
sH(s M2 X 0,4 03 M 3
SH(s M2,5 X 0,45 03D~ 6
SH(S M3 X 0,5 N2 9
SH(S M4X0,7 O 3 27
SH(S M5x0,8 N6 53
SH(s M6 x 1 o 10 89
N
SH(S M8 N 25 220
SHYS (hand and wrist pivot screw) M6X25mm ‘\\\\ 3 27
5 N\J
BH(S M2,5 2 0.7
BH{S M3X05 & 1
BH{S M4X 07" 27
5 R\
BH(S M5 6 53
"4
BH(S S 10 89
Moflified BHCS (p/n: W50-61042) M6 x 1 10 89
BH(S (“Z"-pivot screw) a ,V M6 X 1 2b 18
BH(S (Elbow pivot screw) (\S\ M10X 1,5 3b 27
BH(S O M10 50 445
Chdese screw ‘O)U M2 0.3
, N~
FH{S JK M2,5 0.7
FH(S QY M3 1 9
FHES )0 M4 X 0,7 27
FHES o M5 6 53
PN
FH{S~ M6 10 89
LHSHTS M3 X5 T 9
LHSHCS M6 X 1 10 89
CPSSS M3x0,5 1 9
CPSSS M6 x 1 7 62
SSCP M4X 0,7 2 18
SSCP M6 X 1 7 62
SSFP M4X 0,7 2 18
SSNT M3x0,5 1 9

b Used for 1-to-2-G-setting. Torque may vary with components.

a  Torques based on manufacturer’s recommendation of 50 % of yield strength.
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Table C.1 (continued)

Screw type Screw size Torquea
Nm in-1bf
SSNT M4 X 0,7 2 18
SSNT (“Z”-pivot screw) M6X1 3b 27
SSHDP M6X1 8 71
a  Torques based on manufacturer’s recommendation of 50 % of yield strength.
b Used for 1-to-2-G-setting. Torque may vary with components.
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Annex D
(informative)

Fastener abbreviations and ISO references for user convenience

Table D.1 givesasummary of fastener abbreviations, descriptions, and ISO references, for the convenience

Ofu arcaofthic nart AF1CN 10020 Tha narmativa dofinitione Ay nravidad 10 16N 15020 1
eSO tH S Patt oo oo oS5 o——He-Horhdtve-ae it o sare-proviae a1 ov—=o063uv-1=

Table D.1 — Summary of fastener abbreviations, descriptions, and ISO referenges

Abbreviations Descriptions ISO'referencps
BH(S Button head cap screw ISO 7380
Chdese screw Cheese head screw 1SOH.207
CPNT Cone point nylon tip set screw -
CPYS Cone point set screw 1SO 4027
CP§SS Cone point socket set screw ISO 4027
FH(S Flat head cap screw ISO 10642
LH$HCS Low head socket head cap.serew -
SH(S Socket head cap screw 1SO 4762
SHYS Socket head shouldéerscrew ISO 7379
SSdp Set screw cup point [SO 4029
SSHP Set screw flatpoint IS0 4026
SSHDP Set screw half dog point -
SSNT Set-screw with nylon tip -
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E.1 Validationtestintervals

0-4:2013(E)

Annex E
(informative)

Recommended WorldSID general practices

The acceptpble interval between WorldSID validation testsis highly dependentupon the type andseverity

ofimpacts

fo which the WorldSID is subjected. Each user should determine their own requirenients bgdsed

on their ex|sting policies, regulatory requirements, impact severity, and experiences with the WorldSID.

Users shoulld perform validation tests as follows:
— Dbefore|land after each series of sled tests;

— after ejvery three full-scale vehicle tests;

— after epch high-energy impact;

— after any unusual impact;

— ifribs

E.2 Rec

bxhibit more than 2 mm of permanent deformation wwhen compared to their original shape.

pmmended inspection practices

As with thp validation test interval discussed in E=1, each WorldSID user should determine their ¢wn

inspection

their expetfience with the WorldSID.

When estaplishing appropriate inspection practices, users should consider the following:
— All paifts should be visually inspected during each assembly and disassembly process.
— Beforelperforming validatignytests, the involved parts should be visually inspected.

— Compdnents subjected®e high-energy impact should be inspected following the test.

requirements based on their existingpolicies, regulatory requirements, impact severity, pnd

— Ribsshould be inspected on aregular basis and after high-energy impacts to determine if permarent

defor

ation exce€d 2 mm.

— The rilp doubler to rib joint should be inspected on a regular basis and after high-energy impacts to

determine if there has been any separation of the doubler from the rib.

— Flesh components should be inspected for tears.

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

— Joint tension should be checked and adjusted as described in Annex A.

— Sensor and DAS functions should be verified prior to each test.

E.3 WorldSID thorax half width

When calculating thorax injury indices, a WorldSID thorax half width of 170 mm should be used.
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Avoiding possible connector damage

When using the optional pre-production dummy G5 DAS, each WorldSID sensor cable has a connector
with exposed pins which can be damaged during installation, removal, or handling.

Top

1y
2)

revent damage, the user should consider the following preventative measures:

Use extreme care when the connectors are installed, handled, or routed in the dummy.

Install available connector covers, any time the pins are exposed, removing them only immediately

before plugging the connector into the interposer.

E.5

The
be 2

E.6

E.6

Temperature range

WorldSID dummy temperature, when measured by the optional internal temperature sen
0,6 °Cto 22,2 °C. The test environment temperature should be 20,6 °C to 22;2-°C.

Dummy handling

1 General

A bracket assembly and fasteners (part number W50-84100)as shown in Figure E.1 con
parfs listed in Table E.1 is included with each dummy for handling.

Table E.1 — Parts list for lifting bracket assembly

Item number | Quantity Part number Description
1 1 5000537 Screw, SHCS M8 x 1,25 x 80
2 1 W50-84106 Handle, threaded rod
3 1 W50-84104 Handle, threaded hole
4 1 W50-84110 Lifting bracket weldment
5 1 5000538 Screw, SHCS M12 x 1,75 x 150

sor, should

faining the

©IS

02013 - All rights reserved
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1y

2)
3)

4)
5)
6)

7)
8)

Figure E.1 — Liftj\('g bracket assembly
oF
E.6.2 Propcedures for using the llftlpg_b acket

Insert the lifting bracket (ﬂg&@ltem 4) through a hole on the pelvis flesh and align it with{the
threaded hole inside the pelvit)

Threadl screw (Figure E. ld)@n 5) a few threads into the pelvis so that it is engaged but not tight.

AN
Bend the dummy for; to align the upper portion of the lifting bracket with the hole on the|top
front df the spine ssembly.

instal @‘ew (Figure E.1, Item 1).
b&hcrews (Figure E.1, Items 1 and 5).

If needed i S S krree—areaand

attached to the llftmg bracket to help support the legs
Handles (Figure E.1, Items 2 and 3) can be used for handling of the dummy inside the vehicle.

When the dummy is positioned, remove the bracket from the dummy before conducting any test.

E.7 Dummy storage

The dummy should be stored in a seating position with the lifting bracket installed.
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