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INTRODUCTION

The Hybrid 1l Three-Year Old (H3-3YO) Anthropomorphic Test Device (ATD) was developed by the SAE International
Hybrid Il Dummy Family Task Group of the Mechanical Human Simulation Subcommittee of the Human Biomechanics
and Simulation Standards Committee. The project was initiated at the Task Group’s meeting of October 14, 1992.

The H3-3YO dummy was designed to accommodate both sitting and standing postures to allow for frontal loading of the
dummy in frontal and out-of-position air bag and child restraint system testing. Its size and mass were based on child
anthropometry studies (Schneider et al., 1986; Snyder et al., 1977; Reynolds et al., 1976; Irwin and Mertz, 1997).
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1. SCOPE

This user’s manual covers the Hybrid Ill 3-year old child test dummy. The manual is intended for use by technicians who
work with this test device. It covers the construction and clothing, assembly and disassembly, available instrumentation,
external dimensions and segment masses, as well as certification and inspection test procedures. It includes guidelines
for handling accelerometers, guidelines for flesh repair, and joint adjustment procedures. Finally, it includes drawings for
some of the test equipment that is unique to this dummy.

2. REFERENCES

2.1 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.

2.1.1  SAE Publications

Snyder, R.G., Schneider, LW., Owings, C.L., Reynolds, H.M., Golumb, D.H., and Schork, M.A., “Anthropometry of
Infants, Children and Youths to Age 18 for Product Safety Design”, SP-450, SAE International, Warrendale, PA, 1977.

Irwin, A.L. and Mertz, H.J., (1997) “Biomechanical Bases for the CRABI and Hybrid 11l Child Dummies”, SAE 973317, 41st
Stapp Car Crash Conference.

SAE J211-1 Instrumentation for Impact Test — Part 1 — Electronic Instrumentation
SAE J1733 Sign Convention for Vehicle Crash Testing

SAE J2517 Hybrid Il Family Chest Potentiometer Calibration Procedure

2.1.2 Other Publications

Schneider, L.W., Lehman, R.J., Pflug, M.A., and Owings, C.L., “Size and Shape of the Head and Neck from Birth to Four
Years”, UMTRI-86-2, Ann Arbor, Ml 1986.

Reynolds, H.M., Young, J.W., McConville, J.T., and Snyder, R.G., “Development and Evaluation of Masterbody Forms for
Three-Year Old and Six-Year Old Child Dummies”, DOT HS-801 811, University of Michigan, Ann Arbor, MI, 1976.

3. DEFINITIONS AND ABBREVIATIONS

3.1 BHCS

Button Head Cap Screw

3.2 Certification Tests

Tests conducted to assure that the dummy is manufactured and maintained at the SAE specified performance levels for
responses which could affect dummy measurements that are used by government and safety engineers to assess
occupant injury potential. Certification tests are performed by the dummy manufacturer to assure the performance of new

components or assemblies. Certification tests are performed periodically by dummy users to assure that the dummy is
properly maintained.
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3.3 Clothing Specifications

3.3.1  Shirt and Pants

Children's XS (size 4-5) cotton-polyester based, tight-fitting shirt with long sleeves and ankle-length pants. The neckline
must be small enough to prevent contact between the shoulder belt and the dummy's flesh. The shirt and pant should
weigh no more than 0.25 kg (0.55 Ib).

3.3.2 Shoes

Drawing: 210-5920, Children’s size 8, canvas oxford style sneakers. Each shoe weighs 0.21 kg + 0.05 kg (0.47 Ib %
0.10 Ib).

3.4 FHCS

Flat Head Cap Screw

3.5 Inspection Tests

Inspection tests are supplemental to the certification tests to insure that a component meets its design intent. Inspection
tests are performed by the dummy manufacturer on new parts. Inspection tests may be performed by dummy users when
a part is damaged or replaced.

3.6 Midsagittal Plane

The plane that divides the body into left and right halves.

3.7 SHCS

Socket Head Cap Screw

3.8 SHSS

Socket Head Shoulder Screw

3.9 SSCP

Set Screw, Cup Point

3.10 1 g Joint Setting

The torque setting of a joint that supports the weight of its distal limb that will move when a minimal external force is
applied (see APPENDIX C — JOINT ADJUSTMENT PROCEDURES).

4. PART NUMBERS

All part numbers in this manual refer to the drawing package in the docket of the National Highway Traffic Safety
Administration, or to drawings attached to this manual in Appendix D. Copies of the drawing package for this dummy can
be obtained from Reprographic Technologies:

2000 ‘L’ Street N.W., Washington, D.C. 20036,
Voice (202) 331-0576,

Fax (202) 331-0985.

Shop hours: Monday — Friday, 8:00 AM to 10:00 PM
http://www.repro-tech.com/
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5. CONSTRUCTION & CONFIGURATION

The skull and head back are manufactured from fiberglass and the head back (skull cap) has an aluminum structural
insert for support. Both the head skin and cap skin are molded vinyl. The head assembly allows for the installation of a
triaxial configuration of uniaxial accelerometers at the center of gravity (CG). A separate accelerometer can be installed in
the rear of the head to measure angular acceleration in the sagittal plane.

A flexible, molded neck is used to give the head-neck assembly human-like flexion and extension characteristics. A six-
axis load cell can be mounted at the upper and lower ends of the neck assembly.

Three damped, spring steel ribs make up the chest section and allow for measurement of chest compression through the
use of a rotary potentiometer mounted in the thorax. The sternum provides positions for mounting two uniaxial
accelerometers.

The shoulders are made of flexible rubber joints to provide the correct biofidelic range of motion. They also have the
capability of mounting a two-axes load cell in each shoulder to measure “X” and “Z” axis loading.

The thoracic spine is a welded steel structure that provides mounting locations for three sets of triaxially configured

accelerometers at the “T17,“T4”, and “T12” vertebrae and a single uniaxial x-axis accelerometer that aligns with the third
rib opposite the lower sternal accelerometer.

Biomechanical response targets are specified for forehead and sternal impacts, and for fore and aft neck bending. These
targets were obtained by scaling of the corresponding requirements of the Hybrid Il 50th percentile ATD, taking into
account the effects of differences in size, geometry, mass, and tissue properties between children and adults (Irwin and
Mertz, 1997).

The welded steel pelvis/lumbar structure includes a flexible molded rubber spine that provides the mounting configuration
for a six-axis load cell between the base of the lumbar spine and the top of the pelvis. There is also a two-axes load cell
on each iliac wing to measure upper and lower loading in the “X” axis along with a triaxially configured accelerometer at
the rear of the pelvis structure.

Table 1 gives the torque specifications for fasteners used in the dummy. The torque values specified apply to clean and
dry parts. They should be used, unless specified otherwise. Note that a lubricated screw requires less torque (15% to
25% less) to attain the same clamping force as a non-lubricated screw.

TABLE 1 — TORQUE SPECIFICATIONS
Thread Size Torque (in-lb)  Torgue (N-m)

0-80 1.00 0.113
2-56 2.50 0.283
4-40 12.0 1.36
6-32 23.0 2.60
8-32 41.0 4.63
10-24 60.0 6.78
10-32 68.0 7.68
1/4-20 144 16.3
1/4-28 168 19.0
5/16-17 300 33.9
5/16-24 300 33.9
3/8-16 540 61.0
3/8-24 600 67.8

NOTE:

1. The references for these specifications are Smith Fastener Company, Brake Products Inc., and C & J Fastener Inc.
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6. INSTRUMENTATION
Refer to Table 2 and Figure 1.

6.1 Head

Three uniaxial accelerometers mounted in a triaxial configuration (Ax, Ay, Az)

One uniaxial accelerometer for measuring angular acceleration (Az)

6.2 Neck

Two six-axes neck load cells at C1 and C7/T1 (Fx, Fy, Fz, Mx, My, Mz)

6.3 Shoulders

Two 2-axes shoulder load cells (Fx, Fz)

6.4 Thorax

Nine uniaxial accelerometers mounted in three triaxial configurations at T1, T4, and T12 (Ax, Ay, Az)

Two uniaxial sternal accelerometers at Rib 1 and Rib 3 (Ax)

One uniaxial accelerometer on the spine, level with Rib 3 (Ax)

One rotary potentiometer (Dx)

6.5 Pelvis

One 6-axes lumbar spine load cell (Fx, Fy, Fz, Mx, My, Mz)

Three uniaxial accelerometers mounted in a triaxial configuration (Ax, Ay, Az)

One 2-axes pubic load cell (Fx, Fz)

Two uniaxial acetabulum load cells (Fy)

Two 2-axes anterior superior iliac spine load cells (upper Fx & lower Fx)

TABLE 2 - AVAILABLE INSTRUMENTATION

1. Head Accelerometer 3 channels
2. Head Angular Accelerometer 1 channel
3. Upper Neck Load Cell 6 channels
4. Lower Neck Load Cell 6 channels
5. C7/T1 Accelerometer 3 channels
6. Shoulder Load Cell 2 channels (each side)
7. Thorax Accelerometer (T4) 3 channels
8. Lumbar Spine Load Cell 6 channels
9. Pelvis Accelerometer 3 channels
10. Acetabulum Load Cell 1 channel (each side)
11. Pubic Symphysis Load Cell 2 channels
12. Anterior Superior lliac Spine Load Cell 2 channels (each side)
13. Chest Deflection Potentiometer 1 channel
14. Sternum Accelerometer 2 channels
15. T12 Accelerometer 3 channels
16. Lower Spine Accelerometer 1 channel
Total 50 channels

Full document details: SAE J2857_202301
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FIGURE 1 - INSTRUMENTATION LOCATIONS
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7. DISASSEMBLY AND REASSEMBLY PROCEDURES
7.1 Complete Assembly
The Hybrid 11l 3-Year Old (H3-3YO) consists of:
Head ASSEMDIY ... 210-T000 ..ooeieeiiiiiieieeee e Figure 3
NECK ASSEMDIY........eeiiiiiiiie e 210-2001 cooeieee e Figure 5
Upper/Lower Torso Assembly..........cccovvveieeeiiiiicciiiieeeee e 210-3000 ..oveiieeeeeieeieeee e Figures 6 & 7
Lower TOrso ASSEMDIY.......ccccuviiiiieie e e e 210-4000 ...ooveeeieeieieeee e Figures 9 & 10
Complete Arm ASSEMDIY.......cooiiiiiii e 210-6000-1 (left) & -2 (right)........ceernneee. Figure 13
Complete Leg ASSEMDIY .....coooiiiiiiiiiii e 210-5000-1 (left) & -2 (right).........cccce..e. Figure 14
FIGURE 2 - SIDE VIEW H3-3YO ASSEMBLY
Documents

Full document details: SAE J2857_202301

Document Sharing Hub


http://www.avadocuments.com/doc/sae-j2857-202301
http://www.avadocuments.com/doc/sae-j2857-202301

SAE INTERNATIONAL J2857™ JAN2023 13 OF 83

7.1.1  Arms, Legs, and Flesh Removal

TOrSO FIESH ... 210-3740 ..ooeiiiiiiiiee e ltem-10, Figure 7
Rubber Shoulder Damper ...........ccccveeiiiiieiiiiiiee e 210-3607 .oeeeieieeeiiieeee e ltem-11, Figure 7
B5/16 X 3/4 SHSS ... 9000652........oeeeeeiiieiiee et Item-12, Figure 7
516 X V2 SHSS ... 9000578.......eeiiieeeieie ittt Item-13, Figure 7
T0-32 X Y2 SHCS ... 9000147 ..ot Item-12, Figure 10
Rubber Hip DampPers .......ccooiiciiiiiiieee e 210-3606 .....oeeeeeiieieeee e Item-5, Figure 10

To start the disassembly of the H3-3YO, it is necessary to remove the arms and legs from the main body. This will make it
easier to remove the head and neck assemblies and work on the rest of the upper and lower torso. To remove the arms,
take out the 5/16 x 3/4 SHSS (Item-12, Figure 7) from each arm pivot joint. With the screws removed, the arm can be
pulled off the rubber shoulder damper (210-3607) (Item-11, Figure 7). The legs are removed by taking out the 5/16 x %2
SHSS (ltem-13, Figure 7) from the hip pivot and pulling the leg off the rubber hip damper (ltem 5, Figure 10) (210-3606).
There are four rubber dampers in the H3-3YO dummy: the shoulder dampers are 19.1 mm (3/4 in) long and the hip
dampers are 25.4 mm (1.0 in) long.

The acetabulum load cell replacements attach the hip isolation dampers (210-3606) (Item-5, Figure 10) to the pelvic bone.
To remove the hip dampers loosen the two 10-32 x %2 SHCS (9000147) (Item-12, Figure 10) and unscrew the dampers
from the replacements. With the arms, legs and hip dampers removed, the torso flesh (210-3740) (Item-10, Figure 7) can
be taken off. Unzip the flesh at the rear of the dummy and pull the flesh over the shoulders. The flesh can be carefully
worked down the upper torso assembly and slid off the lower torso without damaging it.

7.1.2 Arms, Legs, and Flesh Reassembly
e Carefully slide the flesh up the torso.

e Reinstall the 25.4 mm (1.0 in) long hip dampers. Note that they are longer than the shoulder dampers 19.1 mm
(0.75in).

¢ Reinstall the legs with 5/16 x 2 SHSS.
e Reinstall the arms with 5/16 x 3/4 SHSS.

e Settorques on the arms and legs to 1 g. Refer to APPENDIX C — JOINT ADJUSTMENT PROCEDURES.
7.2 Head

The Head assembly (210-1000) consists of:

10-24 X 5/8 SHCS ... 9000224.......eieee e Item-1, Figure 3
Vor20 X T FHGCS Lo 9000150t Item-2, Figure 3
Head Mounting Washer ... ATD-6262 ... Item-3, Figure 3
Head SKiN.......ooeeee e 2710-1010 oenieeee e Item-4, Figure 3
[ oY= o [ = F=Tor R 210-1020 ..neeeeeeee e Item-5, Figure 3
Accelerometer BIOCK ........ooovveiiiiiiieeeee e ATD-6257-2 ..o Item-6, Figure 3
DOWEI PN . 900007 2. Item-7, Figure 3
Chin INSErt ... 210-1040 .oeeeeeeieeeeee e Item-8, Figure 3
SKUIL .. e s 210-T030 weeeeieeeeeeieee e Item-9, Figure 3
Adapter, Neck Load Cell ..........c.ccooiiiiiiiiiieieiiiiciiiiieeee e, 2710-8001 ..eeeeie e Item-10, Figure 3
10-32 X 1-1/8 SHCS ... 9002075....cceeieeeeee e Item-11, Figure 3
10-32 X V2 SHCS . 9000119, ltem-12, Figure 3
Accelerometer Block Adapter Plate ... ATD-6259 ....ooiiiiiiiiiiee e Item-16, Figure 3
Bushing, Occipital Condyle ...........ccceviiiiiiiiiiiieeiee e, 210-1035 .o Item-13, Figure 4
Screw, Nylon, 1/4-20 X 0.80 ........eeeiiieiiiiieee e 2710-1036 ... Item-14, Figure 4
VEICTO®.......oeeeeee et ettt et et e et e et e e ae e e te e e aeeemeeemteeteeeteeeteeeaeeenteeteeeaeeateenteeaeereeareeas Modbiniesvts
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FIGURE 3 - HEAD AND NECK ASSEMBLY

7.21 Head Disassembly

To remove the head, take off the head back by removing the four 10-24 x 5/8 SHCS (ltem-1, Figure 3) that hold it to the
head assembly. Remove the head accelerometer mounts (Item-6, Figure 3 and Item-16, Figure 3). Note: (Item-16, Figure
3) can be removed by accessing the screws through the holes in the top of the head.

Take out the ¥2-20 x 1 FHCS (ltem-2, Figure 3) from inside the head by inserting an Allen wrench though the hole in top of
the head. Then the head assembly can be taken off the neck. The head mounting washer (ATD-6262) (Item-3, Figure 3)
can fall out while pulling the head from the neck assembly. The washer sits inside the head to provide the proper surface
for the flat head cap screw to locate and hold the head-neck assembly together.

The head skin can be removed by first removing the head back and then removing the two screws (Iltem-14, Figure 4) on
the lower sides of the head. Then opening the Velcro® strip (ltem-15, Figure 4) at the lower rear of the head skin, and
carefully removing the head skin from the skull.

Inspect the chin insert (Item-8, Figure 3) to make sure that it is still attached to the skull and is not torn or damaged. If it is
damaged then it should be replaced by gluing a new one in place.
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7.2.2 Head Reassembly

e If head skin was removed, carefully reinstall head skin and the two bushings and screws at the lower sides of the
head and re-seal the Velcro® strip at the lower rear of the head skin. Make sure that there is a good tight fit between
the head skin and the skull when reassembled. (Refer to APPENDIX B — GUIDELINES FOR FLESH REPAIR).

o Attach the head to the neck, using appropriate hardware.
o Install the head accelerometers.

e Install the head back.

FIGURE 4 - HEAD ASSEMBLY

7.3 Neck

The Neck assembly (210-2001) consists of:

Neck Assembly, Molded...........ccccoeeiiiiiiiiiiiiee e 210-2015 oo Item-1, Figure 5
LYo Q072 o] [ TR 210-2040 ... Item-2, Figure 5
Upper Mount Plate Insert ..., 910420-048 .....oooiiiieeeeieeee e Item-3, Figure 5
Lower Mount Plate INSert ............oeueeieiiiiieeieiee e 9001373 Item-4, Figure 5
Urethane Washer...........eeeeiiiiieeeeee e 210-2050 ... Item-5, Figure 5
5/16-24 Jam NUL.......ooomee e 9001336....ncceieeeeee e Item-6, Figure 5
1/4-20 X 72 SHCS ..o 9000127 e Item-7, Figure 5
Transducer Structural Replacement ...........ccccooocvveeiiiiee e, ATD-6204 .....ooeeieeiiieeee e Item-8, Figure 5
Adapter, Neck load cell ..., 210-8007 oeeiiieeeeeeeee e Item-9, Figure 5
Neck Mounting Washer.........ccoooooioiiiiiiiieeeeceee e, ATD-6262 ..o Iltem-10, Figure 5
1/2-20 X 1 FHCS oo 9000150t Item-11, Figure 5
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7.3.1  Neck Disassembly

With the head assembly removed, the neck can be taken off the upper/lower torso assembly by removing the two 10-32 x
Y2 SHCS (ltem-12, Figure 3) and the two 10-32 x 1-1/8 SHCS (ltem-11, Figure 3) that mount the neck assembly to the top
of the spine box. This allows access to the 1/2-20 x 1 FHCS (ltem-11, Figure 5) so the neck load cell adapter (Item-9,
Figure 5) can be removed from the neck assembly. Be careful not to lose the special washer (Item-10, Figure 5).

To detach the bib assembly from the neck, remove the eight 1/4-20 x %2 SHCS (Item-7, Figure 5) at the underside of the
neck-head transducer structural replacement (ltem-8, Figure 5). This structural replacement is the same component used
on the top of the neck assembly.

After removing the structural replacement at the base of the neck, the two 5/16-24 jam nuts (Item-6, Figure 5) can be
taken off. When the jam nuts are removed the lower mount plate insert (9001373) (Item-4, Figure 5) and the urethane
washer (Item-5, Figure 5) can be taken out of the assembly. At the top of the neck there is another mount plate insert
(upper) (910420-048) (Item-3, Figure 5). These inserts are used to dampen noise in the neck cable. Take off the structural
replacement on the top of the assembly by removing the eight 1/4-20 x %2 SHCS (Item-7, Figure 5) that hold it in place and
pull the neck cable (ltem-2, Figure 5) out of the assembly. Notice the location of the dowel pin (Item-7, Figure 3) in the
load cell structural replacement. This pin is in a different location from the pin used in both the upper and lower neck load
cells. To install the structural replacement, the pin must be positioned toward the rear of the head and spine box. The load
cells have a different arrangement to attach them to the skull and spine box, as compared to the load cell structural
replacements. The load cells have new bolts and a plate supplied with them. Be sure to save the original bolt and washer
in case you wish to reinstall the load cell structural replacement.

Cuts In Neck

FIGURE 5 - NECK ASSEMBLY Documents
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7.3.2 Neck Reassembly

e Install the upper and lower mount plate inserts and the neck cable. Put the urethane washer and jam nuts on the
lower end of the neck cable.

e Torque the neck cable nut to 0.23 N-m £ 0.02 N-m. (2.0 in-lb + 0.2 in-lb). To properly torque it, the cable must be held
with a screwdriver in the slot in the end of the cable. This prevents the cable from winding up as the nut is torqued.
Install the upper neck load cell or structural replacement onto the neck.

e Attach the neck and lower neck load cell or structural replacement to the bib.
e Attach the neck load cell adapter to the bottom of the neck assembly.

e Attach the neck and bib to the spine box using the appropriate hardware. If using the lower neck load cell, feed the
cable through the clearance holes in the top of the spine box and out the opening on the rear side of the spine box.

o If the uniaxial lower spine accelerometer and the triaxial T4 accelerometers are being used, route their cables up
through the spine box and out the rear opening.

e Attach neck to head using the appropriate hardware. Feed the upper neck load cell cables up through clearance holes
in the base of the skull, if necessary.

e The same load cell can be used on either the upper or lower neck. When installed correctly be aware thatthe Y & Z
axis sign convention will be opposite between the upper and lower neck load cells.

e The neck assembly can be installed backwards and upside down. Be sure that the cuts in the front of the neck are
toward the front of the dummy during installation with the deepest cut at the top end (see Figure 5). The hex nut is
down towards the spine box.
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7.4 Upper Torso

The Upper Torso (210-3000) consists of:

SPINE BOX ..ttt 210-8020 ..eeveeeeiiiiiiieeee e Item-1, Figure 6
Rear Rib SUPPOIS........covviiiiiiiiiieiiee e 210-8107 .oeveeeie Item-5, Figure 6
ClaviCle StOP ..oeeeeieie e 210-3603 ...oooeeeieeeeeee e Item-8, Figure 6
Sternum Stop Pad.......coooviiiiiiieee e 210-8090 ..ovviieieeeeeeceee e Item-9, Figure 6
B-32 X 3/8 SHCS ... 9000379.... e Item-11, Figure 6
10-32 X 1-1/8 SHCS ... 9002075, Item-13, Figure 6
Bib ASSEMDIY....oiiiiiiiiiii e 210-3730 .o Item-21, Figure 6
10-32 X VaSHCS ..o 9000147 e Item-24, Figure 6
Transducer ASSEMDIY ........ooiiiiiiiiii e 210-8150 ..ooiiiiiiiei e Item-27, Figure 6
B-32 X 5/8 SHCS ...t 9000380......ceeeeeeiiiieeeciiee e Item-32, Figure 6
Abdominal INSert .........ueiiiieee e 210-4300 . .coueiiii e ltem-34, Figure 6
B-32 X 3/BBHCS ...t 90012131 Item-2, Figure 7
RID St ... 210-RSVP.....tiiiiiiiii e Item-3, Figure 7
6-32 X 3/BBHCS ... 90012131 ltem-4, Figure 7
Bib ASSEMDIY.....uuiiiiiiiiiiii 210-3730 .o Iltem-5, Figure 7
Front Rib Stiffener ..., 210-3560 ...ccoeeeieiiiieeee e Item-7, Figure 7
Sternum and Sternum Slider.........cooooiiiiiiiiieie e 210-8030 ... Item-9, Figure 7
TOrSO FIESH .. 210-3740 ... Item-10, Figure 7
Shoulder ASSEMDIY ......coiiiiiiiie e 210-3604 ... Item-11, Figure 7
B5/16 X 3/4 SHSS....oo et 9000578.....cceeieeeeeee e Item-12, Figure 7
B5/16 XT/2 SHSS ...t 9001024......eeeeeeeeee e Item-13, Figure 7
Lower Rib Stop- Left, Right ..., 210-8090-T&2.....ueeieiiiiiieee e ltem-22, Figure 7
Assembly, Top Rib StOp......eeeiiiiiiii s 210-8010 ..eeeeieeeee e Item-35, Figure 7
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H Point (Ref)

FIGURE 6 - SIDE VIEW OF TORSO ASSEMBLY
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FIGURE 7 - FRONT VIEW OF TORSO ASSEMBLY
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7.4.1 Upper Torso Disassembly

Remove the four 10-32 x %2 SHCS (ltem-24, Figure 6) from the sides of the spine box. Be careful not to damage the chest
deflection arm (ltem-27, Figure 6) when separating the upper and lower torso. To further disassemble the upper torso
section remove the shoulder assemblies and top rib stop assemblies by taking out the six 10-32 x 1-1/8 SHCS (three on
each side of the spine box) (Item-13, Figure 6) that attach them and the upper rib stops (Item-35, Figure 7) to the spine
box. On each shoulder assembly there will be a urethane clavicle stop (ltem-8, Figure 6 & Item-10, Figure 8). Be careful
not to lose them, and note the position of the large chamfer in relation to the spine box.

The sternum and sternum slider (210-8030) (Item-9, Figure 7) are removed by taking out the six 6-32 x 3/8 BHCS (ltem-4,
Figure 7) that attach it to the bib (210-3730) (Item-21, Figure 6). Watch for the threaded sternum support behind slider that
will fall out.

The ribs can be detached from the bib assembly by taking out the six 6-32 x 3/8 BHCS (Item-2, Figure 7) at the front of
the bib assembly (Item-21, Figure 6). Watch for the threaded plates that will fall out (ltem-7, Figure 7).

To remove the ribs from the assembly, take out the six 6-32 x 3/8 SHCS (ltem-11, Figure 6) along with the rear rib
supports (210-8107) (Item-5, Figure 6) at the rear of the torso and pull the ribs up over the top of the spine box (Item-1,
Figure 6).

The sternum accelerometers (see ltem-14, Figure 1) are fastened to the sternum and sternum slider (Iltem-9, Figure 7)
with two 0-80 x 1/8 SHCS for each accelerometer.

The sternum stop pads (210-8090) (ltem-9, Figure 6) are attached to the spine box using an adhesive cement. If a pad
should become loose or fall off, glue it back into its original position with Loctite ® 406 (P/N 9001020)

7.4.2 Upper Torso Reassembly

e Reinstall the ribs on the rear of the spine box, making sure to mount the ribs in the correct sequence (No. 1 on the
top, No. 2 in the middle, and No. 3 at the bottom). Be sure to include the rear rib supports.

e Attach the sternum assembly to the bib, making sure that the chest deflection arm is in the slider groove. Be careful
not to damage the chest deflection arm while reconnecting it.

e Attach the shoulder assemblies. Be sure that the urethane stops are installed with the chamfer up. If needed, install
the sternum accelerometers.

7.5 Complete Shoulder

The Shoulder Assembly consists of:

Shoulder Support HOUSING .......oovviiiiiiiiiiee e 210-3607 ..o Item-1, Figure 8
Shoulder Support Bracket............oooiiiiiiiiiiiie e 210-3602-1 (left) & -2 (right)........ccceeeennee Item-2, Figure 8
Transducer Replacement...........cccooviiiiiiiiiiie e 210-3800 ..ot Item-3, Figure 8
Shoulder Joint ASSEMDIY........coiiiiiiiiii e 210-3604 ... Item-4, Figure 8
Clavicle StOP ..ooeeeeeeeeeee e 210-3603 ... Item-5, Figure 8
5/16-18 Hex Jam NUt .......cooeiiieeee e 9000656.......cceeeeeeeeeeeeeeeeeeeeeee e Item-6, Figure 8
10-24 X 5I8 FHCS ... 9000566.......eeeeeeeeieeeiieee e eiee e Item-7, Figure 8
1/4-20 Elastic Lock NUt ..o 9000353....coeeeeeeeiieie e Item-8, Figure 8
Plastic Bearing .......cc.ueeeiiiieeei e 60002712, Item-9, Figure 8
Shoulder STOP ...oooeiiieee e 210-8120 .oooeieeiieeeeeee e Item-10, Figure 8
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FIGURE 8 - COMPLETE SHOULDER ASSEMBLY
7.5.1 Complete Shoulder Disassembly
To disassemble the complete shoulder assembly, start by taking off the 5/16-18 Hex Jam Nut (Item-6, Figure 8) that holds
the shoulder joint assembly to the shoulder support bracket and unscrew the shoulder assembly (Item-4, Figure 8) from
the shoulder support bracket (ltem-2, Figure 8). The shoulder joint assembly consists of the rubber damper and the
standoff screw. Then remove the four 10-24 x 5/8 FHCS (Item-7, Figure 8) that hold the transducer structural replacement
to the shoulder support bracket.
To detach the shoulder support bracket from the shoulder housing, remove the 1/4-20 elastic lock nut (Iltem-8, Figure 8)
from the shoulder support bracket and pull the housing away from the bracket. When pulling the bracket away from the
housing notice the plastic bearings (6000212) (Item-9, Figure 8) at each end of the housing. These bearings should be
checked frequently for wear. If the joint does not move freely, the bearings should be replaced.

7.5.2 Complete Shoulder Reassembly

e Place the shoulder support bracket into the shoulder housing with a plastic bearing on each end. Notice that there are
right and left brackets, and the tab points forward.

o Torque the elastic lock nut 1.13 to 1.36 N-m (10 to 12 in-Ib) until there is no clearance between the nut and the face of
the bearing, but allows the shoulder bracket to freely rotate. If the shoulder bracket does not turn freely in the shoulder
housing, then the plastic bearing may need to be replaced.

e Attach the transducer structural replacement or load cell to shoulder support bracket.
e Screw the shoulder joint assembly into the shoulder support and install the nut.

o When placing the Shoulder Joint Assemblies on the spine, be sure to include the urethane clavicle stop. Note: The
larger chamfer goes up and the shoulder bracket should be free to rotate when fully assembled.

¢ Notice that there are left and right shoulder support brackets.
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7.6 Lower Torso

The Lower Torso consists of:

10-32 X 3/4 SHCS ... 9000157 e Item-7, Figure 9
Transducer Mount Weldment...........cccccoiiiiiiiiiii 210-8070..cccciiiiiiiiieieee e ltem-14, Figure 9
10-32 X 1A BHCS ... 9000327 .. Item-15, Figure 9
6-32 X 5/8 SHCS ... 9000380......ccemreeireeeirie e Item-16, Figure 9
THOraX StOPS ..vvviiiieeiiecieee e 127-2064......cooeeeeieeeeeeee e Item-17, Figure 9
Washer, Flat #10 X 0.50 X 0.049 .......covvmveeeiieieeeeee e, 9000054 .......c oo Iltem-18, Figure 9
Pubic Symphysis Replacement...........ccccccceiiiiiiiiineene, 921022-036.....cceiiiieeeeiiiee e Item-20, Figure 9
Lumbar Structural Replacement .........cccooooeeiiiiiiiiiiiiiieinennn. 210-4150.....cc e Item-2, Figures 9 & 10
Pelvic Bone Weldment ..........coooooiimiiiiiiiieeeee e 210-4510....icieeee e Item-3, Figures 9 & 10
Hip Isolation Dampers..........oocciiieiieeeee e 210-3606........cceieeiieeeeee e Item-5, Figures 9 & 10
THOracCiC INSEIM......eeeiiieee e 210-8050... ..o Item-6, Figures 9 & 10
1/4-28 X B5/8 SHCS ..o 9000126.....ceiiieeeeiieeieee e Item-8, Figures 9 & 10
1/4-20 X 3/4 SHCS ... 9000454 ......cooeeieieeee e Item-9, Figures 9 & 10
10-24 X 3/A FHCS ..o 9000195 Item-10, Figures 9 & 10
10-32 X 1/2 SHCS .. 9000147 ..ot Item-12, Figures 9 & 10
Lumbar ASSEMDBIY .......uuveii 210-4110. i Item-1, Figures 9, 10, 11
Acetabulum L/C Replacements...........ccccceeviiiiiiiiiiieeinnen. 210-4520.....cceiiiiiiieeee e Item-4, Figure 10
10-32 X 12 FHCS e 9000208.......eeeeeeiiiieeeiiieee e Iltem-13, Figure 10
A.S.I.S. Load Cell Simulator..........cccceviiiieieiiiieeieee e 210-4540-1(If)-2 (rh) veeeeeeeeee, ltems-18 &19, Figure 10
Lower Rib StOP....coiiiiiiie e 210-8090.......oeeieiiiiiieeiiee e Item-22, Figure 10
10-32 X 5/8 FHCS ..o 9000725 Iltem-23, Figure 10
SpiNe Cable........oooiiiiiiii 210-2040.....ceiieeeeeeee e Item-2, Figure 11
5/16-24 Jam NUL.......oooveiiiieeee e 9001336..ccveeeieeeeeeeeee e ltem-3, Figure 11
Mounting Plate Insert ... 910420-048......ccoiieeeeiiieeeee Item-4, Figure 11
Plastic Shoulder Bushing ............coocoieiiiiiiiiicieee e 9001373 Item-5, Figure 11
Chest Deflection Assembly ..........ccocoeveiiiiiiiiiiieeee 210-8150....cceiiieeiiiee e Figure 12
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FIGURE 9 - SIDE VIEW LOWER TORSO ASSEMBLY
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FIGURE 10 - FRONT VIEW OF LOWER TORSO ASSEMBLY
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7.6.1  Lower Torso Disassembly

Disassembly of the lower torso section starts with the removal of the transducer and lumbar assemblies. To do this, take
out the four 1/4-20 x 3/4 SHCS (ltem-9, Figure 9) that hold the assembly to the pelvic bone. With the lumbar assembly off
the pelvic bone (ltem-3, Figure 9), detach the lumbar spine (Item-1, Figure 9). The lumbar spine is removed from the
lumbar load cell structural replacement (210-4150) (ltem-2, Figure 10) by taking out the four 1/4-28 x 5/8 SHCS (ltem-8,
Figure 9) that hold the two together. Next, take off the thoracic insert assembly (Iltem-6, Figure 9) by removing the four 10-
32 x ¥2 SHCS (Item-12, Figure 9) that hold it to the transducer mount weldment (210-8070) (ltem-14, Figure 9). To remove
the transducer mount weldment take out the three 10-32 x %2 FHCS (ltem-13, Figure 10) holding the weldment to the
molded spine. With the weldment removed, remove the 10-32 x 1/4 BHCS (ltem-15, Figure 9) and the flat washer (ltem-
18, Figure 9) that hold the potentiometer bracket assembly in position (127-2075) (ltem 1, Figure 12).

Two thorax stops (127-2064) (Item-17, Figure 9) are positioned on the transducer mount weldment. These are detached
by taking out the four 6-32 x 5/8 SHCS (two on each stop) (ltem-16, Figure 9) holding them in position. With the
transducer weldment and structural replacement removed, take out the spine cable (210-2040) (Item-2, Figure 11). Do
this by removing the 5/16-24 elastic lock nut (Item-3, Figure 11) at the base of the cable. When removing the spine cable,
notice the plastic shoulder bushing (9001373) (ltem-5, Figure 11) at the bottom of the spine. This bushing must be
reinstalled during reassembly. At the top of the spine, there is a plastic bushing called a mounting plate insert (910420-
048) (Iltem-4, Figure 11). Be sure to reinstall this during reassembily.

The pelvic bone assembly is disassembled by removing the eight 10-32 x 3/4 SHCS (ltem-7, Figure 9) (four on each side
of the pelvic bone) that hold the acetabulum load cell replacements (ltem-4, Figure 10) in position. The acetabulum load
cell replacements attach the hip isolation dampers (210-3606) (Item-5, Figure 10) to the pelvic bone.

At the midsagittal plane, or center, of the pelvic bone is the pubic symphysis load cell replacement (Item-20, Figure 9). To
remove this replacement take out the five 10-24 x 3/4 FHCS (ltem-10, Figure 9) that hold it in position and slide out the
replacement. The final component on the pelvic bone is the anterior superior iliac spine (A.S.l.S.) load cell simulator
(210-4540-1 (left) & -2 (right)) (Items-18 &19, Figure 10). To remove the A.S.1.S. load cell simulator take out the four 1/4-
20 x 3/4 SHCS (two on each iliac wing) (ltem-9, Figure 10). Make note of the position of the large bevel on the A.S.1.S.
load cell simulator to insure proper placement during reassembly.

®/ 5.7 mm

(235N

FIGURE 11 - SPINE ASSEMBLY
Documents

Document Sharing Hub

Full document details: SAE J2857_202301


http://www.avadocuments.com/doc/sae-j2857-202301
http://www.avadocuments.com/doc/sae-j2857-202301

SAE INTERNATIONAL J2857™ JAN2023 27 OF 83

7.6.2 Lower Torso Reassembly

e Attach the A.S.I.S. load cell replacements or load cells to the pelvic bone. The large chamfer on the simulator goes up
and to the outside.

e Attach the pubic symphysis load cell replacement or load cell to the pelvic bone.
o Bolt the acetabulum load cell replacements or load cells to the pelvic bone.
¢ Install plastic bushings and spine cable into the spine. (Note: The spine cable and the neck cable are identical.)

e Screw on the elastic lock nut and torque spine cable nut to 0.23 N-m £ 0.02 N-m (2.0 in-lb + 0.2 in-Ib). To properly
torque it, the cable must be held with a screwdriver in the slot in the end of the cable. This prevents the cable from
winding up as the nut is torqued.

e The overall length of the spine is 59.7 mm % 0.25 mm (2.35 in + 0.01 in). Do not adjust the torque to obtain this
dimension. The spine should be replaced if it exceeds these limits.

e Attach the spine assembly, with the nut down, to a lumbar load cell replacement or load cell.

e Connect the chest deflection assembly to the transducer mount. Be sure to reinstall the flat washer, or the chest
deflection assembly will not be tight.

e Bolt the thorax stops to the transducer mount.

e Bolt the transducer mount assembly to the top of lumbar spine assembly.

Attach the thoracic insert on top of the transducer mount assembly.
7.7 Chest Deflection Assembly

The Chest Deflection Assembly (210-8150) consists of:

Potentiometer Bracket Assembly...........cccocieiiiiiiiiiiienen. 127-2075....eeeeeeeee e Item-1, Figure 12
Potentiometer........cooouuiiieee e SAS72-S50 ..o, Item-2, Figure 12
-“O”Ring 5/8 O.D. x 2 I.D. X 1/16 TK.vevveviiiiiieiiiiiiee e 9001309 Item-3, Figure 12
ArM CONNECION ...ttt 127-2073..ccoeeeeee e ltem-4, Figure 12
Screw #4-40 X 1/8 SSCP ... 90000154 ... Item-5, Figure 12
TranSAUCEr AMM...coiiiiiieieieieieeeeeee ettt ee e eeseaeeeeeeeeees 210-8061.....oeieeeeeeeeeeeeeeeeeeeeeeeeeeees Iltem-6, Figure 12
Transducer Ball ............ooovvviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeees 127-2077 oo ltem-7, Figure 12
Screw #2-56 X 3/8 SSCP ... 9001367 ..o Iltem-8, Figure 12
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