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1.

SCOPE AND PURPOSE

This Information Report documents the problems with the 2002 regulated version of the spine box, and defines a
recommended solution to resolve the problem.
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4. TECHNICAL REQUIREMENTS
4.1 2002 Regulation Spine Box

The H-1lI5F dummy in Federal Regulation was first adopted into CFR Part 572 via 65 FR 10968 on March 1, 2000, and
subsequently amended via 67 FR 46413 on July 15, 2002. These regulations define drawings for the construction of the
dummy as well as dynamic performance criteria through certification tests in Part 572 Subpart O. The 2002 version of the
H-1II5F drawing package defines the current version of the dummy. Drawings 880105-000 (page 3 of 8), 880105-300,
880105-328, 880105-1000 (sheet 3 of 3) from this drawing package are most relevant to this issue, and are included in
Appendix A.

411 Description af Problem

In the thorax region pf the H-III5F, the spine box (880105-1000) is attached to the thorax load cell simulator (880105-328)
by six 5/16-18 x 2" $HCS (item 29 on 880105-300). Since the holes in the spine box are 0.323” dianeter and the screws
have a maximum dipmeter of 0.313”, there is always clearance between the screws andcthe’ spine pox wall. As the H-
[II5F is exposed to the accelerations involved in sled or crash testing, the screws canJoosen and the spine box will slip
under the screw hgads until it hits the sides of the screws. This motion produces—~high amplitude, high frequency
mechanical noise o accelerometers within the dummy - which is an artifact of the:dummy. A sedondary effect of this
rocking motion is that the spine box can move approximately +/- 1 degree relative to the thorax load cell structural
replacement (see Figure ). This moves the head position relative to the pelvis fore and aft based on how the spine box is
in contact with the s¢rews.

) o,
%

N\

FIGURE 1 - SPINE ROCKING ON SCREWS

4.1.2 Tests Demopstrating Problem

The data in Figure 2 was presented at the Dec. 11, 2007 meeting showing the noise spikes that were thought to be
produced by the spine rocking during the impact event. This data was produced from a 35 mph belted sled test. Figure 3
shows data that was presented at the same meeting showing noise spikes in 35 mph frontal rigid barrier tests that are
hypothesized to be from the spine rocking as well.


https://saenorm.com/api/?name=29ea13b7b2c01555c52b1d97a166c380

SAE

J2915 Issued AUG2011

Page 5 of 27

The test data in green was obtained initially (with an unknown bolt torque) and we
could not understand the cause of the abnormal peak-G. We tried to reproduce the
phenomenon as shown with the resulting plots in red.
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FIGURE 2 — SLED DATA DEMONSTRATING PROBLEM
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NHTSA Research Test Results: We could find 3 similar wave patterns in the
NHTSA test results (from the web) from 8 vehicles; H-llIl AF05 was positioned on
the driver and passenger sides (16 cases in total).

35 mph Frontal Rigid Barrier Test Results w/ Belted AF05 (w/ respect to time)

2002 Ford Explorer

2002 Dodge Ram

2001 Chevrolet Venture

Passenger (#5034) Passenger (#5061) Passenger (#5087)
00 N T T T 1T 1 1 1%
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FIGURE 3 - BARRIER CRASH DATA DEMONSTRATING THE PROBLEM
4.1.3 Interim Meagure
An interim stop-gap measure toyminimize the problem until the spine box can be permanently fixed, i to re-tighten the six
SHCS before every fest. The:six screws must be loosened and then re-tightened to the proper torqug between every sled
or crash test. It has been found that keeping the screws tight in this manner will usually prevent the slippage and
mechanical noise frgm-occurring. A sample tightening procedure that can be followed is included in Appendix B.

4.2 Recommended Spine Box Update

4.2.1

Description of Solution

To eliminate the possibility of motion, the screws that attach the spine box to the load cell structural replacement are
changed from standard SHCS to 5/16-18 SHCS that have a 90 degree chamfer like a FHCS as seen in Figure 4. These
screws are already used in the DOT-SID dummy in Part 572 Subpart F. To have sufficient wall thickness to add the
countersink to the spine box, a steel plate is welded on each side. The screw holes have 90 degree countersinks added.
This allows the screws to lock the spine box into a unique position, and lets the chamfer of the screw grip to the
countersink in the spine box. The screws are torqued to 28 Nm.
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FIGURE 10 - 880105-1045-MOD
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FIGURE 11 - 880105-1048



https://saenorm.com/api/?name=29ea13b7b2c01555c52b1d97a166c380

SAE J2915 Issued AUG2011 Page 15 of 27

2 ¥ 1

REVISION HISTORY
ECO |REV DESCRIPTION DATE__ | BY
ADD (2.361) DIM; REMOVE THRU HOLE; MAKE
E00710 | A C'SINK 90 DEG AND 3X; .200 WAS . 155 7/5/08 | PID
200
: L []
B ) e Oy —— B
}

(3X) m.323 HRU

¢  m.47|X90°
’T‘-(m
|

2.397

132——‘|‘-¥—.9584‘

1.520
\ 2.083
A \ 2.529 A
(10 (2.361)
@ DO NOT SCALE DRAWING TOLERANCES
UNLESS OTHERWISE SPECIFIED: T g:ﬁ . “”‘” ERNATIONAL

FEMALE
, SPINE UPGRADE

.

480105-1049 [A

1. ALL DIMENSIONS ARE IN INCHES.
2. BREAK ALL SHARP EDGES.
3. ALL MACHINED SURFA(IS{;'S/OR BETTER.

TREAT: CHEGGED BY: pATE: ST ST
f —4

FIGURE 12 - 880105-1049

4.2.3 Tests Demopstrating. Acceptability

4.2.3.1 Sled Testihg

A sled test series was undertaken for the Hybrid Ill Family Task Group to evaluate whether the new spine box design
performed differently from the old spine box and to see if it loosened up over four consecutive tests. Figure through
Figure document the test plan and results. This series showed that the new spine box has equivalent performance and
did not loosen over four tests.

4.2.3.2 Mass and Center of Gravity Verification
The new spine box causes a small (~0.077 kg) increase in upper torso mass from the added side plates. This is a small

increase compared to the 0.28 kg mass tolerance for the upper torso mass. Since these plates are located very near the
center of gravity of the upper torso, the effect on the center of gravity of the assembly should be minimal.
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5. NOTES
5.1 Marginal Indicia

A change bar (I) located in the left margin is for the convenience of the user in locating areas where technical revisions,
not editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document
title indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in
original publications, nor in documents that contain editorial changes only.

PREPARED BY THE HYBRID IIl DUMMY FAMILY TASK FORCE OF THE DUMMY DEVELOPMENT AND
EVALUATION ADMISORY GROUP OF THE HUMAN BIOMECHANICS AND SIMUEATION STEERING COMMITTEE
IN COOPERATION WITH THE DUMMY TESTING AND EQUIPMENT COMMITTHE



https://saenorm.com/api/?name=29ea13b7b2c01555c52b1d97a166c380

SAE

J2915 Issued AUG2011

Paqge 17 of 27

To Si
Smal

Sled Tests Results

Test Condition

mulate 35mph Frontal Crash Test
SUV

Passq
3-pt S
No ai

Test Mat
Hybri
Oriqir

enger Seat
eat belt with pretensioner and load limiter
rbag deployment to observe the kinematics o

rix:
d-IT AFO5 ( original vs. new<spine box)
1al Spine Box

1
1
New

case with 22Nm (tightened)
case with 0.5Nm (loosened)
Spine Box

4

cases with 22Nny (tightened)

f thorax

FIGURE 13 - EVALUATION SERIES TEST PLAN
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Peak values

Orignal22Nm Orgnal05Nm New 22Nm #1 New 22Nm #2 New 22Nm #3 New 22Nm #4

CHEST 3m <5 G 421 50.1 442 444 436 433
CHEST DEFLECTDON |mm 26.2 271 26.2 26 26.8 284
CHEST Upper Fx N 416.7 5149 4518 462.1 4314 463.8
CHEST Upper Fy N 854 187.2 133.1 95.7 823 109.8
CHEST Upper Fz N 2159 2536 177 151 144 1459
CHEST Lower Fx N 1199.9 1806.2 11473 1089.1 9074 7874
CHEST Lower Fy N 1091 389 086 145 237 395
CHEST LowerFz N 566.1 529.9 784 585.3 86138 763.5
SHOULDER BELT MAKO] N 4446.0 4505.0 4832 4493 NoDat: 4664

70| WMOrghal 22Nm Orighal 0.5Nm
lNem 22Nm 01  mNew 22Nm 02
60| wNew 22Nm 03 mNew 22Nm 04

50
40
30
20
10

0

With the new spine box>(N=4), C*V ={1.0%
for the Chest 3msGipeaks.

Repeatability is«good.

CHEST 3
ms@G

FIGURE 14 - EVALUATION SERIES RESULTS SUMMARY
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Graphs
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FIGURE 15 - EVALUATION SERIES GRAPHS
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Kinematics: Difference in kinematics was not observed between Original

and New spine box in the cases with the bolt tightened by 22Nm.
Time: 0 Chest G MAX Head G MAX

“‘\.1‘1..

Original z

22Nm ﬂ Yy :_”__. - W 2E 2 & ™
. : _ g _ ~In all cases, the head

contacted the
instrument panel
74 “(absenge of airbag.

: . A _ 8 Howevpr, this has no
0.5Nm & \ . A& = &t effect fpr the peak of

Q s chest G&.
B

New

FIGURE 16 - EVALUATION SERIES KINEMATICS
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APPENDIX A- RELEVANT 2002 REGULATION DRAWINGS
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