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INTRODUCTION

The Instrumented Arm project began late in 1995 with interest in studying arm injuries incurred in vehicle accidents involving
driver's-side airbags. According to studies available at the time, injuries to the arm had increased in conjunction with the
addition of driver's side airbags in new model vehicles. At the same time, there was also a strong interest in assessing
potential frontal arm injury from side airbags.

According to S.M. Kuppa, et al, in their 1997 research paper for the SAE International (SAE), RAID — An Investigation Tool
to Study Air Bag/Upper Extremity Interactions, arm injuries before the introduction of driver's side airbags into the
mainstream automotive market accounted for about 1% of the injuries incurred. However, since their introduction, arm injury
has increased to about 4%, with female drivers receiving injuries more frequently than males.

The apparent reason for this increase in injury occurrence is the interaction of the arm with the airbag. Through vehicle
crash testing with human cadavers and surrogates (crash dummies) researchers have reported injuries to the upper arm,

lower arm and hand
1) the arm is propell
which occur when th

The fact that the oc
typically shorter tha
decreases with age,
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and Simulation Stan
to investigate and de
initial meeting it wag
airbags, and future 9
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Denton, Inc., has wd
to effectively measu

The current arm con
initial ideas have not
a usable and highly
found in: ISO Techn
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attachment.

The complete arm is
dummy. It can be usg
in the world, where §

1. SCOPE

This user’'s manual d

$

ause g deploy at arm mjuries typically occy
d by the deploying airbag |nto a pillar or beam or the occupant’s head, or 2) ‘{primj
driver's arm is directly in front of, or on top of, the airbag when it deploys-

urrence of these injuries is seen more often in women may be due to’three fa
men so as to cause them to be closer to the airbag module, 2) bone” density
3) women have smaller bones and subsequently lower bone stréngth.

e Mechanical Human Simulation Subcommittee of the SAE-International (SAE) H
ards Committee (HBSSC) formed the Arm-Airbag Interaction Task Group. The Ta
velop a practical measuring device for the study of arm.injuries caused by airbags
agreed that the primary focus of the group should*be arm interaction with curr
ide impact airbags. This focus would entail: the review of highway data, and th

rked diligently to produce a device that answers the performance criteria determi
e injury in the given area of interest.

yet been incorporated, either due'te compromise, impracticality or time constrain
effective tool for measuring arm-injury. Further details regarding use of the Instrd
h| contact in rigid wall testing and an improved SID-1Is upper arm flesh to better fit
currently used on(thé SID-IIs side-impact dummy and the Hybrid 11l 5" percentile S

bd on either the left or right side making this arm a viable product in nearly any cras
rm injury measurement is desired.

overs the instrumented arm for the Hybrid Il 5th Percentile Small Female dummyj

figuration combines many of the original ideas and concepts of the Task Group.

rin one of two ways:
ary contact injuries,”

ctors: 1) women are
n women commonly

uman Biomechanics
5k Group was formed
In the Task Group’s
bNnt driver-passenger
p development of an

hical arm surrogate with appropriate testing procedures. Since 1995 the group, together with Robert A.

hed to be necessary

While some of the
s, the current arm is
mented Arm can be

cal Report (TR) number 15827. Future modifications will include: a low-profile ellpow potentiometer to

at the shoulder joint

all Female (HIII-5F)
situation, anywhere

as well as the SID —

lIs dummy. It is intended for technicians and engineers who have an Interest in assessing arm injury from the use of frontal
and side impact airbags. It covers the construction, disassembly and reassembly, available instrumentation, and segment

masses.

2. REFERENCES

21

Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.
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2.1.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

General Specifications

Kuppa, S., Olson, M., Yeiser, C., Taylor, L. et al., "RAID - An Investigative Tool to Study Air Bag/Upper Extremity
Interactions,” SAE Technical Paper 970399, 1997, https://doi.org/10.4271/970399.

SAE J211-1 Instrumentation for Impact Test - Part 1 - Electronic Instrumentation

SAE J1733 Sign Convention for Vehicle Crash Testing

SAE J2862 Usefs-Manualfor the- Small-Adult Female Hybrid H Test Dumimy

2.1.2 ISO Publications

ISO Technical Repoft (TR) nhumber 15827, Road vehicles — Test procedures — Evaluatingsmall female dummy arm and
forearm interactions [with driver frontal airbags and side airbags

Upp¢r Arm Lower Arm
Logd Cell Elbow Load Cell Ellbow Angle Lded Cell
6—dhannel 2-channel Potentiometer 5-Channel

. ® Q
©r 1 i (e o
@
®
Lower 7Y’ laxis
Upper ‘Y’ axis Upper "Z™axis Acceleromg¢ter
Accelefometer mounting position

Accelerometer

mounting position mounthag position

Lower 'Z’ axis
Accelerometer
mounting positipn

(X" axis Accelerbmeter mounting position not visible in this view>
Figure(1"Air bag interaction arm (HIlI-5F left arm shown)
2.2 Instrumentation

The Instrumented Aim suppaerts the use of:

Two (2 Model 3780 Six-channel Load Cells; measuring: Fx, Fy, Fz, Mix, My,
Mz in the Upper and Lower arm sections.

One (1) Model 3781 Two-channel Load Cells; measuring: Mx, My at the
Elbow Joint.

One (1) Model 4077 Rotary Potentiometer; measuring Elbow rotation.

Six (6) Uniaxial Accelerometers; **measuring X, Y, and Z at the

Elbow and Wrist joints. (SA572-S4 accelerometers)

**Accelerometers not included with Arm.

Twenty-one (21) Total possible data acquisition channels.
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2.3 Weights

The Arm weights: (including flesh components)

Table 1 - Arm masses

H3-5F SID-Il s
Upper Arm 1.30 kg (2.87 pounds) | 1.26 kg (2.78 pounds)
Lower Arm 1.21 kg (2.67 pounds)
Hand 0.31 kg (0.68 pounds)
Total 2.82 kg (6.21 pounds) | 2.78 kg (6.13 pounds)

The difference between the weight of the Hybrid Il 5" Small Female (HII-5F) arm and the SID-lIs is in the shoulder joint.

The SID-lIs uses a |
than the Pivot and th

2.4 Range of Moti

The design limits for

ghter weight Z - Pivot (left: 3985-1; right: 3985-2) than the HIII-5F (left: 3993-4;
e Upper Arm Flesh, the Arm can be used on either dummy type.

bn
the Range of Motion:

Table 2 - Range of motion limits

right: 3993-2). Other

Bumper Forced Metal-to-Mptal
Contact Range (w/o Bumger)
ShoJlder Lateral Rotation 37° 43° 53°
Shoylder Medial Rotation 111° 117° 127°
Elboy Flexion 135° 141° 147°
Elboy Extension -4 5°%% 0° 3.5°
Wris{ Supination 100° 105° 108°
Wrist Pronation 100° 105° 108°
Wris{ Flexion 27° 31° 34°
Wrist Extension 31° 61° 64°
** Negdtive number for Elbow Extension Bumper Contact means that the Arm is actually flexed 4.5° when it gontacts

the B
2.5 About the Mar
This manual has bd

instructions are set
information about sp

xtension Bumper.

ual

orth in_a.“step-by-step” manner, it is also an excellent reference guide to order
ecificlareas of the Arm’s assembly/disassembly and operation.

en put together to help the technician use and maintain the Instrumented Arm package. While all

parts and recall key
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3. DISASSEMBLY

The only tools neces
a small tipped Phillip

Figure 2 - Model J3525 air bag interactive arm Qgémbly

<§<

sary to completely disassemble the Arm is a full s\{{ f hex wrenches; sizes 0.05

OF ARM — REMOVAL FROM ATD

s screwdriver.

‘\

To begin the proced
takeout the 3/8 x 1”

With the pivot bolt rgmoved the arm can be pulled away fri
and the pivot nut, the¢y often fall out of the joint when t
1/4 x 1-1/4 SHSS frgm the shoulder-arm joint.

NOTE: During re-agsembly of the SID-lIs Ar
Clevis. This may cause some difficulty in assembly, however the user should be able to insert

While the shoulder-
from improper instal
damaged parts.

re the Arm must first be removed from the’@nmy (see Figure 3). To remove the
HSS (see Appendix A for screw head abbreviations) pivot bolt located at th
the assembly. Watch for the pivot and ¢
IS m is removed. To remove the Arm from the

&

user may notice interference between the Bushin

rm joint is disasisﬁ@%d be sure to inspect the components. The washers are
ation. If the VS s are damaged the friction adjustment for this joint may be

D” through 7/32” and

Arm from the HIII-5F
e shoulder-arm joint.
bmpression washers
b SID-IIs takeout the

gs and the Shoulder
the Arm.

frequently damaged
hffected. Replace all
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3/8x1*
Shoulder Bolt

Shoulder Bushing
Pivot Nut

<\ Spring Washer

Eloow Pivot

3.1 Instrumentatio

Due to the large nun
Arm flesh, both Upps
the Arm. Before com
so as to be able to e

Shoulder Washer

Figure 3 - Arm removal
h Cables

hber of transducers in a relatively smallarea, cable paths and strain relief are an
br and Lower Arm, has cable guide channels to ensure that the cables are protect
pleting the positioning of all the trahsducer cables, it is a good idea to mark each g
asily determine which cable belongs to each transducer.

Cables Routed
Under Flap

mportant issue. The
bd in each section of
able, connector end,

Instrumentation
Cables

Figure 4 - Cable Routing
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As shown in the Assembly drawings, included at the end the manual, all three of the accelerometer cables are routed
through the cable guide located just below the Lower Arm load cell. These cables are then run through the Lower Arm flesh
along the load cell toward the Elbow. On the Elbow Clevis there is a second cable guide to collect together the load cell and
accelerometer cables. All five of these cables are then routed toward the Elbow and out of the Arm assembly through the
cable access hole at the Elbow. The cables should be brought out of the Arm toward the inboard, the side closest to the
Upper Torso, of the Arm assembly. All the Lower Arm cables, including the Potentiometer cable, are then secured under
the vinyl flap on the inside surface of the Upper Arm.

The three-accelerometer cables for the Upper Arm are passed along the Upper Arm load cell toward the Upper Arm Pivot.
All cables must be positioned toward the inside of the Arm.

Once all the cables are properly routed along the inside of the Arm, toward the Upper Torso, and brought together at the
top of the Arm Pivot they can be “bundled” together. With all the cables bundled in one group it is easier to manage their
connection to the data acquisition system.

As a final check, be
motion or be damag
enough to allow the
3.2 Disassembly g
To begin disassemf
removing the potenti

Body Retainers in pd
joint.

sure that the cables are free to move with the Arm. If improperly positioned the, ce
ed during testing. Leave enough “slack” cable to ensure good, free, movemen
Cable to be pinched or snagged.

f Arm-Elbow

ly of the Arm, first detach the Lower Arm and Hand from, the-Upper Arm. Stg
pmeter from the Arm assembly. Take out the two (2) #4-40 x\1/4” BHCS that secu
sition (shown in Figure 6). Then remove the cable strain(elief and slide the assen

Elbow Pivot

S
crew Wrist P

Screw

(@

©
\

Remove the Elbow H
to be removed from

While the Elbow Piy
under the Pivot scre

Figure 5 - Arm pivots

ivot screw shown inFigures 5 and 6. When the Pivot screw is removed the Elbow
he assembly.

ot washersdare out of the assembly, inspect the condition of the washers. The
v head is the Spring Washer. The Spring Washer is a flexible material that can be

compression. The n
isopropyl alcohol. T
smooth operation of

tendency to attract and

lubricant.

ext washer is the Elbow Washer. This washer only requires inspection for bur
e third“washer is fiberglass. This component should be checked for any damag
the 'Elbow, such as; burrs dirt, etc. Do not apply any 0|I based Iubncants to t

bles can hinder Arm
t of the Arm but not

rt this procedure by
re the Potentiometer
nbly out of the Elbow

washers will be free

washer immediately
damaged from over-
s and cleaning with
e that will affect the
nis joint. Oil has the
(i.e., graphite) type

Next, rotate the Upper Arm section (see Figure 7) so that the Locking Screw, on the inside of Elbow joint, is visible. The
Locking Screw is a 1/4-28 x 1/4” SSDP. Remove the Locking Screw and pull the Elbow Shaft Assembly out of the Elbow
joint. Once the Elbow Pivot is removed the Upper and Lower Arm sections can be pulled apart.
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LN

— Elbow Washer

o ——

lbow Shaft

E
\K)/ Assembly

Elbow Pivot Screw

/3/8784 x 3/4” BHCS

/ Spring Washer
L 1

Washer, fiberglass

|

1
T Locking Hole
| |
| |

L —
Ll —

/ Floow Insert

Pot. Body

e — =” Retainers @

oy

Figure

Locking Screw

Fig

3.2.1 Elbow

The only disassembly that.can be done on the Elbow load cell (Model 3781) section is the removal

mounting block. It js~removed by taking out the two (2) #2-56 Phillips head screws from the
assemb|y/disassemP Iy the ‘Z’ axis accelerometer can bhe stored onthe mnllnfing hlock

™S Elbow Pot.

6 - Elbow pivot assembly

ure 7 - Locking screw

f the accelerometer-
mount. For easier

The Elbow Load Cell is a 2-channel (Mx, My) Moment measuring device. It is recommended that the device be re-calibrated
yearly (every 12 months) and after every instance where the load capacity of the device is exceeded or the output of the
device appears questionable. See Appendix B for wiring information.
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3.3 Disassembly o

Upper Arm

Upper

f Arm - Upper Arm

Hegh\

Arm

7" Pivot
Agg@mbty\\\

Ellbow
Load Cell

/Aggembw

OQ - o

Disassembly of the |

Velcro® flap on the ifside of the Arm and then, sliding the Flesh piece\off the bone structure. Be caref

the cables inside theg

3.3.1 Upper Arm Lo

Custom Screw
(1/4-28 UNF>
8-Req’d

Arm Flesh.

ad Cell

=
E
@) o
— =
@ £l
T\\\Arm
Load CeW

Figure 8 - Upper arm assempbly

Upper Arm begins with the removal of the Arm Flesh, The Flesh can be removed by first, pulling off the

Il to avoid damaging

After the bone structfire is removed from the Flesh the remainder of the Upper Arm can be disassembled. Before proceeding,

be sure to remove a

| accelerometers, if applicable,from the assembly. This is done by taking out the

wo (2) #0-80 x 3/16”

SHCS used to secute them in each (X, Y, Z) position. Start by taking out the eight (8) Custom Screwg (shown in Figure 8)

that secure the Upp
Arm Load Cell.

To re-install the Arm
body has a machine|

br Arm ‘Z’ Pivot Assembly(and Elbow Load Cell to the Arm Load Cell, pull each

shoulder-arm joint has a larger diameter slot than the other end.

The Arm Load Cell (
Lower Arm Load Cel
and after every insta

nrina information
)

component from the

Load Cell, either the-Upper or Lower, the load cell must be oriented properly. Each end of the load cell
d slot to correspond to the orienting pin installed in the mating part. Notice that the end closest to the

Model 3780) is a 6-channel (Fx, Fy, Fz, Mx, My, Mz) force/moment measuring deyvice. The Upper and
s are‘the same model type. It is recommended that the device be re-calibrated yeafly (every 12 months)
nce.where the load capacity of the device is exceeded or the output of the device appears questionable.

See Appendix B for
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3.3.2 Upper Arm ‘Z’ Pivot

The Upper Arm ‘Z’ Pivot Assembly is disassembled by taking out the 1/4-20 set screw (shown in Figure 9). This set screw
is used to adjust the tension on the Upper Arm rotation in the ‘Z’ axis.

o Arm lube Wrist Spring
/" Pivot Aggemb@/ Washer Washer
3 -
@ |n||||n||||||!||
1/4-20 1/4-28 x 9/87
Set Screw EHCS

HAriction ad juster>

Figure 9 - Upper arm 'Z' pivot

Next, remove the 1/4-28 BHCS securing the ‘Z’ Pivot to the Arm Tube Assembly (Figure 9). Now the[components can be
pulled apart. Howevér, watch for the two (2) washers in the Arm Tube; thedist and Spring washers.

When converting thg Arm from left to right side or, to use it on SID-IIs dummies, the Upper Arm ‘Z’ Piyot must be changed
to the appropriate cdmponent. The left-side ‘Z’ Pivot is stamped with'the letter ‘L’ and the right side with ‘R’.

Use caution when redinstalling the wrist washer. It must be aligned with the two small pins on ‘Z’ pivot.
3.4 Disassembly Arm - Lower Arm

Since Elbow joint digassembly was discussed in a ptevious section (see Figure 6) it will not be repeatgd.

Lower Arm

O /Ftegh

Flbow Clevis

Assefbly Wrist
Assembply
= - A = -
= =S © o L
o o o¥ o ©
d % ° T
&
Arm
Pot. Cable Load Cell Hanol
Strain Relief Cable
Custom Screws, Strain Relief

Cable

Strain Relief (L74-28 UNF

8-Req’d

Figure 10 - Lower arm assembly
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To disassemble the Lower Arm, start by removing the Hand. This is done by taking out the 3/8-16 SHCS at the Hand-Wrist
pivot point and then pull the Hand from the assembly. This done, pull away the Velcro® straps that keep the Elbow Flesh in
place. Next, slide the bone structure, with the instrumentation cables out of the Flesh.

3.4.1 Lower Arm Load Cell

Removing the Lower Arm Load Cell is done exactly the same way we removed the load cell from the Upper Arm. Take out
the eight (8) custom Screws (see Figures 8 and 10) that hold the Elbow Clevis and the Wrist Assembly to the Arm Load
Cell. Then pull each of the assemblies away from the load cell.

3.5 Disassembly of Arm - Wrist

The last section will cover the Wrist disassembly. To begin, take out the ‘Z’ axis accelerometer mount, if applicable. This is
done by removing the #4-40 x 3/8” BHCS located on the lower side of the Lower Arm Tube (shown in Figure 12).

Take out the two (2) #4-40 BHCS on the upper side of the Arm Tube and the mount can be pulled out9f the Arm Tube. The
accelerometer mourjt can be stored with the accelerometer still attached or, it can be removed/by taking out the two (2)
#0-80 SHCS holdind it in position.

There are two sets df holes on the accelerometer mount for attaching the accelerometer_Hole set ‘A’|is used to attach the
SA572-S4 (7264-2000) style accelerometer. Hole set ‘B’ is used to attach the(7#264A-2000 anfl 7264B-2000 style
accelerometers (see| Figure 11)

Holed et
/A/

Hote Set
/B/

Figure 11 - Wrist 'Z' accelerometer mount
Once the acceleromieters are(removed from the assembly, the Wrist disassembly can be completed.| The 3/8-16 x 1 inch

SHCS located at thg Wrist-Hand pivot is the screw used to adjust the friction between the Hand and the Wrist Clevis (see
Appendix C for an explapation of the “one G adjustment”).

Before removing the-Wrist PivotAssembly, you must take oot theFrictiom Adjustment screw (Strown in Figure 12). This
setscrew is used to adjust the friction between the Wrist and the Lower Arm.

Next, the 1/4-28 SHCS, (Wrist ‘Z’ Pivot Tension Screw) located inside the Arm Tube, must be taken out to detach the Wrist
from the Arm Tube. When this screw is removed the Spring Washer and Wrist Washer are free to be taken out also. Pull
the Wrist Assembly from the Arm Tube. The Wrist Pivot and Wrist Clevis are held together by one screw, a modified 5/16 x
1inch SHSS.

To remove the cable guide, take out the two (2) #4-40 x 1/4” BHCS securing it in position.
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W

Tension Screw

3.6 Changing Atta

To change the Arm
with the appropriate
to the inside surface

When changing the
sets of hole position
toward the inside su

Also, the Upper Arm
the body.

The hand (left: 3965

3.6.1 Attaching Arm

To change the instru
First, the Upper Arm

(left: 3985-1, right: 3

The SID-lls dummy
Flesh component (P

#4-40 x 1/47
BHCS

/

/" Accelerometer
Mount

Modlified 5/16 x
SHSS

1
Lower Arm
Tube Assembly

rist 2" Pivot

Wrist Friction

AdJustmernt 3/8-16 %

SHCS
#4-40 x 3/8"
BHCS

Figure 12 - Wrist assembly
chment Side

bosition on the dummy from the left side to the right sidej or vice-versa, the ‘Z’ Pi

of the arm.

5 on the Lower Arm for the cable guides. Usé-the hole position which will guide t

2, right: 3965-1) must also-te:be changed when converting from left-to-right side
to SID-lIs

mented arm to work on the SID-lIs dummy a couple of modifications must be m
Flesh must bexeplaced with the SID-1Is Upper Arm Flesh. Then, the appropri

D85-2) mustbe'installed at the shoulder-arm joint.

UpperArm Flesh consists of two components. The Upper Flesh component (P/N:
N: 3986) (see Figure 13).

part. The left-side pivot is marked “L” and the right side‘with “R.” Also, the potention

Arm from left side to right side, or vice-versa,the cable guides should also be m
face of the Arm, against the body. The idea'is to keep the cables away from the i

flesh must be rotated so that the Velcro® flap is always positioned toward the insid

i

ot must be replaced
heter must be moved

oved. There are two
e transducer cables
mpact side.

e of the Arm, against

mpact.

de to the assembly.

aTe ‘Z’ pivot assembly

1209) and the Lower
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4. NOTES

4.1 Revision Indichtor

A change bar (1) loca
editorial changes, ha
indicates a completg
publications, nor in d

PREPARE

Figure 13 - SID-lIs arm flesh components

ted in the left margin is for the convenience of the user inr loeating areas where te
lve been made to the previous issue of this document.An (R) symbol to the left
revision of the document, including technical revisions? Change bars and (R) ar¢ not used in original
ocuments that contain editorial changes only.

D BY THE SAE SUBCOMMITTEE DUMMY TESTING AND EQUIPMENT STANI
THE HUMAN BIOMECHANICS AND_SIMULATIONS STANDARDS COMMITTEE

Chnical revisions, not
bf the document title

DARDS OF
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APPENDIX A - SCREW TYPE ABBREVIATIONS

Table Al - Fasteners

Abbreviation Type Name
BHCS Button Head Cap Screw
FHCS Flat Head Cap Screw
SHCS Socket Head Cap Screw
SHSS Socket Head Shoulder Screw
SSCP Socket Set Cup Point
SSDP Socket Set Dog Point

SSHDP Socket Set Half-Dog Point
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APPENDIX B - ELECTRICAL WIRING

Table B1 - Arm load cell (Model 3780)

Force Cable Moment Cable
Channel Connection Wire Color Channel Connection Wire Color
Fx +Excitation Brown Mx +Excitation Brown
-Excitation Orange -Excitation Orange
+Signal (+output) Red +Signal (+output) Red
-Signal (-output) Yellow -Signal (-output) Yellow
Fy +Excitation Red/stripe My +Excitation Red/stripe
-Excitation White -Excitation White
—=+Signal{+output) ——Black +Signal{+output) lack
-Signal (-output) Black/stripe -Signal (-output) Blagk/stripe
Fz +Excitation Green Mz +Excitation Green
-Excitation Violet -Excitation Violet
+Signal (+output) Blue +Signal (+output) Blue
-Signal (-output) Grey -Signal (-output) Grey
Table B2 - Elbow load cell (Model 3781)
Force Cable Moment Cable
Channel Connection Wire Color Channel Connection Wife Color
Mx +Excitation Red My +Excitation Red
-Excitation Black -Excitation Black
+Signal (+output) Green +Signal (+output) Green
-Signal (-output) White -Signal (-output) Vhite

Table B3 - Potentiometer (Midori America Corp.)

Pin Connection Wire Color
1 +Excitation Red
2 +Signal (+output) Green
3 -Excitation Black
na -Signal (-output)* White
*-Signal attached to resistor junction.
e
Ry
C-sig> W ﬁg (+sig)
Re
3 (—exc)

Wiring Diagram

Figure B1 - Potentiometer wiring
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Shoulder Pivot

APPENDIX C - ONE ‘G’ ADJUSTMENT

Elbow Pivot
Friction Adjustment Wrist Clevis

©

%‘\h"-‘\h"h“h“h“_“h“h“h—¢{?Frcton Aol

Figure C1 shows ea
1'G’ setting. The 1°

Think of holding you
to keep your arm ho
setup for testing.

If you were to hold tf
the arm in a downwdg

During assembly of
the tension necessa
disassembled it is im

Hanol
Wrist ‘Z" Pivot
Friction Adjustment

Upper Arm
‘7' Pivot

ustment

Friction Adjustment

T T TS T T T

Figure C1 - Pivot friction adjustment points

th of the friction adjustment points. These are the screws that are tightened or loo
5’ setting or, one ‘G’ adjustment, is a setting used to control the mevement of the

arm straight out from your body so that it is parallel to the floors. The tension in you
rizontal is 1 ‘G’ or, one times the effect of gravity. This is theadjustment desired

e dummies arm horizontal it should be able to stay in. position without support. H
rd direction should cause it to move.

he arm the ‘Z’ pivots at the Wrist and Shaoulder (Figures C2 and C3) are tighten
y to adjust the entire arm. Because the 1/4-28 BHCS can only be adjusted when t
portant to check this area every timethe screws are accessible.

Spring
Washer

Wrist 2" Pivot
Tension Screw

#1 Friction Adjustment
(1/4-20 SSHDF)

sened to achieve the
arm during testing.

r muscles necessary
when the dummy is

bwever, a light tap to

ed to provide part of
he arm is completely

Figure C2 - Wrist 'Z' pivot tension

Shoulder—~Arm

/F’Z’ Pivot
ol®

Wrist
Washer

O

e Shoulder—~Arm
Ffictiom Ad Justment Spring TZ PTVOJCS
(1/4-20 SSHDP) Washer ension screw

1/4-28 x 35/8"

Figure C3 - Upper arm 'Z' pivot tension

BHCS


https://saenorm.com/api/?name=ccc85caddbd20fd3f676a7b18bd2fa8c

SAE INTERNATIONAL J2855™ FEB2024

18 OF 26

Cl ADJUSTMENT PROCEDURE

In Figure C4 is shown the standard orientation of each rotation. To begin the adjustment procedure first ensuring that the
‘Z’ pivots are properly assembled. The Urethane compression or spring washer in the ‘Z’ pivot joints cause some variability
from assembly to assembly.

Shoulder-Arm
'Z' pivot rotation

Shoulder- Arm
'X' pivot rotation <

The procedure to ad
1. Loosen the Frict

2. Tighten the ‘Z’ ¢
assembly turn th

Elbow
'Y' pivot rotation

Wrist
'Y' pivot rotation ©~

Wrist
'Z' pivot rotation

Figure C4 - Arm adjlustment positions
ust the ‘Z’ pivot is:
on Adjustment set screw. (ltefw#1 in Figures C2 and C3)

ivot Tension screw (144-28 BHCS) until there is contact. After the Wrist Washg
e Tension screw 1/16%0f a complete rotation to compress the Spring Washer.

r contacts the Tube
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The procedure detailed here is performed while the Arm is attached to the dummy.

1.

Shoulder-Arm ‘Z’ pivot rotation. This is done by extending the complete arm laterally until it is parallel to the floor.
Tighten the Shoulder-Arm joint bolt until the Arm is locked in this position. Bend the Arm at the Elbow so that the Lower
Arm is perpendicular to the Upper but still parallel to the floor. If the ‘Z’ pivot is properly adjusted the Lower Arm should
remain parallel to the floor but move easily when a downward force of 1 - 2 G’s is applied. If it does not, the ‘Z’ pivot

must be adjusted using the Friction Adjustment set screw (Figures C2 and C3).

Shoulder-Arm ‘X’ pivot rotation. The Arm is fully extended from the Dummy’s Upper Torso so that the complete Arm
is straight and parallel to the floor. The assembly should be approximately perpendicular to the Dummy’s midsagittal
plane (line dividing left-side and right-side of full dummy). If properly adjusted the Arm will maintain this position without
support and will move freely if a downward force of 1 G’s is applied. If not, the Shoulder-Arm joint pivot bolt must be
adjusted. This bolt attaches the Arm assembly to the Dummy.

Elbow 'Y’ pivotlrotatlon. With the Arm Tully extended from the Dummy's Upper 10rso and para
the complete Arn assembly so that the Lower Arm can move downward by flexing the Elbowjoint

Elbow pivot screw until the Lower Arm remains parallel to the floor until a downwdg

Cb). Tighten the
is applied.

Wrist ‘Y’ and ‘Z
components. Th
Wrist friction, rof]
joint.

pivot rotations. The Wrist friction adjustments are not easily deseribed due to th
s section is adjusted to simulate a 1 to 2 G's “feel” rather than a€emparison to ¢
ate the Hand and tighten the modified 5/16 x 1” SHSS until there’is an appropriat

Figure C5 - Elbow friction adjustment

el to the floor, rotate
(as shown in Figure
rd forceof 1t02 G’s

e lack of mass of the
ravity. To adjust the
p friction in the Wrist
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D

INDEX HDLEA\

APPENDIX D - POTENTIOMETER CALIBRATION

Potentiometer calibration is done using the Potentiometer Calibration fixture.

EXPANDING PIN
IAL WHEEL

MOUNTING HOLE

/

/ BASE

POT

™S P07 suPPORT

Procedure

Remove the Pot
Rotate the Dial \
Install the Poten
Rotate the body
Install the Poten
Connect the Pot|

Calibrate the Po
Make sure to alws

POT RETAINER

AND #4-40 X 1/4” BHCS
FROM ARM

2 PLACES

MOUNTING HOLE

Figure D1 - Potentiometeér calibration

entiometer and Retainers from thednstrumented Arm.

Vheel to the Zero position, insért and expand the Pin to lock Wheel in position.
iometer into the Potentiometer Support Arm (shown in Figure D1).

of the Potentiometer-until the output voltage reads approximately 0.0 V.

iometer Body'Retainers to secure the Potentiometer Body to the Support Arm.

tentiometer by rotating the Dial Wheel and locking it in the desired positions with

bntiometerto a 10 VDC power supply and a voltage measuring device (i.e., VOM].

avaandtha Din ta aca vty alan thn MUAl W/ hAanl hala aaath tha Doaca hala

uyo CAPTTIOtrC T i oo ooratC Ty g o ic oA vV T T T ToTe wWHh—tRe-aSe-rRote:

**The input, or excitation, voltage must not exceed 12 V or damage to the potentiometer may occur.

the Expanding Pin.
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