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Explanation

The Code of Federal Regulations is a codification of the general and permanent
rules published in the Federal Register by the Executive departments and agen-
cies of the Federal Government. The Code is divided into 50 titles which represent
broad areas subject to Federal regulation. Each title is divided into chapters
which usually bear the name of the issuing agency. Each chapter is further sub-
divided into parts covering specific regulatory areas.

Each volume of the Code is revised at least once each calendar year and issued
on a quarterly basis approximately as follows:

Title 1 through Title 16.....ccciiiiiiiiiiiiiiii e enes as of January 1
Title 17 through Title 27 as of April 1
Title 28 through Title 41 ..o as of July 1
Title 42 through Title 50....ccciuiiiiiiiiiiiiii e aens as of October 1

The appropriate revision date is printed on the cover of each volume.
LEGAL STATUS

The contents of the Federal Register are required to be judicially noticed (44
U.S.C. 1507). The Code of Federal Regulations is prima facie evidence of the text
of the original documents (44 U.S.C. 1510).

HOW TO USE THE CODE OF FEDERAL REGULATIONS

The Code of Federal Regulations is kept up to date by the individual issues
of the Federal Register. These two publications must be used together to deter-
mine the latest version of any given rule.

To determine whether a Code volume has been amended since its revision date
(in this case, October 1, 2017), consult the ‘“‘List of CFR Sections Affected (LLSA),”
which is issued monthly, and the ‘“‘Cumulative List of Parts Affected,”” which
appears in the Reader Aids section of the daily Federal Register. These two lists
will identify the Federal Register page number of the latest amendment of any
given rule.

EFFECTIVE AND EXPIRATION DATES

Each volume of the Code contains amendments published in the Federal Reg-
ister since the last revision of that volume of the Code. Source citations for
the regulations are referred to by volume number and page number of the Federal
Register and date of publication. Publication dates and effective dates are usu-
ally not the same and care must be exercised by the user in determining the
actual effective date. In instances where the effective date is beyond the cut-
off date for the Code a note has been inserted to reflect the future effective
date. In those instances where a regulation published in the Federal Register
states a date certain for expiration, an appropriate note will be inserted following
the text.

OMB CONTROL NUMBERS
The Paperwork Reduction Act of 1980 (Pub. L. 96-511) requires Federal agencies
to display an OMB control number with their information collection request.
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Many agencies have begun publishing numerous OMB control numbers as amend-
ments to existing regulations in the CFR. These OMB numbers are placed as
close as possible to the applicable recordkeeping or reporting requirements.

PAST PROVISIONS OF THE CODE

Provisions of the Code that are no longer in force and effect as of the revision
date stated on the cover of each volume are not carried. Code users may find
the text of provisions in effect on any given date in the past by using the appro-
priate List of CFR Sections Affected (LLSA). For the convenience of the reader,
a “List of CFR Sections Affected” is published at the end of each CFR volume.
For changes to the Code prior to the LSA listings at the end of the volume,
consult previous annual editions of the LSA. For changes to the Code prior to
2001, consult the List of CFR Sections Affected compilations, published for 1949-
1963, 1964-1972, 1973-1985, and 1986-2000.

“[RESERVED]”’ TERMINOLOGY

The term ‘‘[Reserved]’’ is used as a place holder within the Code of Federal
Regulations. An agency may add regulatory information at a ‘‘[Reserved]”’ loca-
tion at any time. Occasionally ‘‘[Reserved]’’ is used editorially to indicate that
a portion of the CFR was left vacant and not accidentally dropped due to a print-
ing or computer error.

INCORPORATION BY REFERENCE

What is incorporation by reference? Incorporation by reference was established
by statute and allows Federal agencies to meet the requirement to publish regu-
lations in the Federal Register by referring to materials already published else-
where. For an incorporation to be valid, the Director of the Federal Register
must approve it. The legal effect of incorporation by reference is that the mate-
rial is treated as if it were published in full in the Federal Register (6 U.S.C.
562(a)). This material, like any other properly issued regulation, has the force
of law.

What is a proper incorporation by reference? The Director of the Federal Register
will approve an incorporation by reference only when the requirements of 1 CFR
part 51 are met. Some of the elements on which approval is based are:

(a) The incorporation will substantially reduce the volume of material pub-
lished in the Federal Register.

(b) The matter incorporated is in fact available to the extent necessary to
afford fairness and uniformity in the administrative process.

(¢c) The incorporating document is drafted and submitted for publication in
accordance with 1 CFR part 51.

What if the material incorporated by reference cannot be found? If you have any
problem locating or obtaining a copy of material listed as an approved incorpora-
tion by reference, please contact the agency that issued the regulation containing
that incorporation. If, after contacting the agency, you find the material is not
available, please notify the Director of the Federal Register, National Archives
and Records Administration, 8601 Adelphi Road, College Park, MD 20740-6001, or
call 202-741-6010.

CFR INDEXES AND TABULAR GUIDES

A subject index to the Code of Federal Regulations is contained in a separate
volume, revised annually as of January 1, entitled CFR INDEX AND FINDING AIDS.
This volume contains the Parallel Table of Authorities and Rules. A list of CFR
titles, chapters, subchapters, and parts and an alphabetical list of agencies pub-
lishing in the CFR are also included in this volume.
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An index to the text of ‘““Title 3—The President’ is carried within that volume.

The Federal Register Index is issued monthly in cumulative form. This index
is based on a consolidation of the ‘“‘Contents’ entries in the daily Federal Reg-
ister.

A List of CFR Sections Affected (ILSA) is published monthly, keyed to the
revision dates of the 50 CFR titles.

REPUBLICATION OF MATERIAL

There are no restrictions on the republication of material appearing in the
Code of Federal Regulations.

INQUIRIES

For a legal interpretation or explanation of any regulation in this volume,
contact the issuing agency. The issuing agency’s name appears at the top of
odd-numbered pages.

For inquiries concerning CFR reference assistance, call 202-741-6000 or write
to the Director, Office of the Federal Register, National Archives and Records
Administration, 8601 Adelphi Road, College Park, MD 20740-6001 or e-mail
fedreg.info@nara.gov.

SALES

The Government Publishing Office (GPO) processes all sales and distribution
of the CFR. For payment by credit card, call toll-free, 866-512-1800, or DC area,
202-512-1800, M-F 8 a.m. to 4 p.m. e.s.t. or fax your order to 202-512-2104, 24 hours
a day. For payment by check, write to: US Government Publishing Office — New
Orders, P.O. Box 979050, St. Louis, MO 63197-9000.

ELECTRONIC SERVICES

The full text of the Code of Federal Regulations, the LSA (List of CFR Sections
Affected), The United States Government Manual, the Federal Register, Public
Laws, Public Papers of the Presidents of the United States, Compilation of Presi-
dential Documents and the Privacy Act Compilation are available in electronic
format via www.ofr.gov. For more information, contact the GPO Customer Con-
tact Center, U.S. Government Publishing Office. Phone 202-512-1800, or 866-512-
1800 (toll-free). E-mail, ContactCenter@gpo.gov.

The Office of the Federal Register also offers a free service on the National
Archives and Records Administration’s (NARA) World Wide Web site for public
law numbers, Federal Register finding aids, and related information. Connect
to NARA’s web site at www.archives.gov/federal-register.

The e-CFR is a regularly updated, unofficial editorial compilation of CFR ma-
terial and Federal Register amendments, produced by the Office of the Federal
Register and the Government Publishing Office. It is available at www.ecfr.gov.

OLIVER A. POTTS,

Director,

Office of the Federal Register.
October 1, 2017.
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THIS TITLE

Title 499—TRANSPORTATION is composed of nine volumes. The parts in these vol-
umes are arranged in the following order: Parts 1-99, parts 100-177, parts 178-
199, parts 200-299, parts 300-399, parts 400-571, parts 572-999, parts 1000-1199, and
part 1200 to end. The first volume (parts 1-99) contains current regulations issued
under subtitle A—Office of the Secretary of Transportation; the second volume
(parts 100-177) and the third volume (parts 178-199) contain the current regula-
tions issued under chapter I—Pipeline and Hazardous Materials Safety Adminis-
tration (DOT); the fourth volume (parts 200-299) contains the current regulations
issued under chapter II—Federal Railroad Administration (DOT); the fifth volume
(parts 300-399) contains the current regulations issued under chapter III—Federal
Motor Carrier Safety Administration (DOT); the sixth volume (parts 400-571) con-
tains the current regulations issued under chapter IV—Coast Guard (DHS), and
some of chapter V—National Highway Traffic Safety Administration (DOT); the
seventh volume (parts 572-999) contains the rest of the regulations issued under
chapter IV, and the current regulations issued under chapter VI—Federal Transit
Administration (DOT), chapter VII—National Railroad Passenger Corporation
(AMTRAK), and chapter VIII—National Transportation Safety Board; the eighth
volume (parts 1000-1199) contains the current regulations issued under chapter
X—Surface Transportation Board and the ninth volume (part 1200 to end) con-
tains the current regulations issued under chapter X—Surface Transportation
Board, chapter XI—Research and Innovative Technology Administration, and
chapter XII—Transportation Security Administration, Department of Transpor-
tation. The contents of these volumes represent all current regulations codified
under this title of the CFR as of October 1, 2017.

In the volume containing parts 100-177, see §172.101 for the Hazardous Materials
Table. The Federal Motor Vehicle Safety Standards appear in part 571.

For this volume, Susannah C. Hurley was Chief Editor. The Code of Federal
Regulations publication program is under the direction of John Hyrum Martinez,
assisted by Stephen J. Frattini.
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PART 572—ANTHROPOMORPHIC
TEST DEVICES

Subpart A—General

Sec.
572.1
572.2
572.3
572.4

Scope.
Purpose.
Application.
Terminology.

Subpart B—50th Percentile Male

General description.

Head.

Neck.

Thorax.

Lumbar spine, abdomen, and pelvis.
Limbs.
Test conditions and instrumentation.

Subpart C—3-Year-Old Child

General description.

Head.

Neck.

Thorax.

Lumbar spine, abdomen and pelvis.
Limbs.

Test conditions and instrumentation.

Subpart D—6-Month-Old Infant
572.25 General description.

572.5
572.6
572.1
572.8
572.9
572.10
572.11

572.15
572.16
572.17
572.18
572.19
572.20
572.21

Subpart E—Hybrid 11l Test Dummy

572.30
572.31
572.32
572.33
572.34
572.35
572.36

Incorporated materials.

General description.

Head.

Neck.

Thorax.

Limbs.

Test conditions and instrumentation.
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572.40
572.41
572.42

Incorporated materials.

General description.

Thorax.

572.43 Lumbar spine and pelvis.

572.44 Instrumentation and test conditions.

APPENDIX A TO SUBPART F OF PART 572
Subparts G-H [Reserved]
Subpart I—6-Year-Old Child

Incorporation by reference.

General description.

Head assembly and test procedure.

Neck assembly and test procedure.

572.74 Thorax assembly and test procedure.

572.75 Lumbar spine, abdomen, and pelvis
assembly and test procedure.

572.76 Limbs assembly and test procedure.

572.70
572.711
572.72
572.73

572.77 Instrumentation.
572.78 Performance test conditions.

FIGURES TO SUBPART I OF PART 572

Subpart J—9-Month Old Child

Incorporated materials.

General description.

Head.

Head-neck.

Thorax.

572.85 Lumbar spine flexure.

572.86 Test conditions and dummy adjust-
ment.

572.80
572.81
572.82
572.83
572.84

Subpart K—Newborn Infant

572.90 Incorporation by reference.
572.91 General description.

Subpart L—Free Motion Headform

572.100 Incorporation by reference.

572.101 General description.

572.102 Drop test.

572.103 Test conditions and
tion.

instrumenta-

Subpart M—Side Impact Hybrid Dummy
50th Percentile Male

572.110
572.111
572.112
572.113
572.114
572.115
572.116

Subpart N—Six-year-old Child Test
Dummy, Beta Version

Materials incorporated by reference.
General description.

Head assembly.

Neck assembly.

Thorax.

Lumbar spine and pelvis.
Instrumentation and test conditions.

572.120
572.121
572.122
572.123

Incorporation by reference.

General description.

Head assembly and test procedure.

Neck assembly and test procedure.

572.124 Thorax assembly and test procedure.

572.125 Upper and lower torso assemblies
and torso flexion test procedure.

572.126 Knees and knee impact test proce-
dure.

572.127 Test conditions and instrumenta-
tion.

FIGURES TO SUBPART N OF PART 572

Subpart O—Hybrid Ill 5th Percentile
Female Test Dummy, Alpha Version

572.130
572.131
572.132
572.133

Incorporation by reference.

General description.

Head assembly and test procedure.

Neck assembly and test procedure.

572.134 Thorax assembly and test procedure.

572.135 Upper and lower torso assemblies
and torso flexion test procedure.

572.136 Knees and knee impact test proce-
dure.
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572.137 Test conditions and instrumenta-
tion.

FIGURES TO SUBPART O OF PART 572

Subpart P—Hybrid Il 3-Year-Old Child
Crash Test Dummy, Alpha Version

572.140 Incorporation by reference.

572.141 General description.

572.142 Head assembly and test procedure.

572.143 Neck-headform assembly and test
procedure.

572.144 Thorax assembly and test procedure.

572.145 Upper and lower torso assemblies
and torso flexion test procedure.

572.146 Test condition and instrumentation.

FIGURES TO SUBPART P OF PART 572

Subpart R—CRABI 12-Month-Old Infant
Crash Test Dummy, Alpha Version

572.150 Incorporation by reference.

572.151 General description.

572.152 Head assembly and test procedure.

572.153 Neck-headform assembly and test
procedure.

572.154 Thorax assembly and test procedure.

572.155 Test condition and instrumentation.

FIGURES TO SUBPART R OF PART 572

Subpart S—Hybrid Il Six-Year-Old
Weighted Child Test Dummy

Incorporation by reference.

General description.

Head assembly and test procedure.

Neck assembly and test procedure.

572.164 Thorax assembly and test procedure.

572.165 Upper and lower torso assemblies
and torso flexion test procedure.

572.166 Knees and knee impact test proce-
dure.

572.167 Test conditions and instrumenta-
tion.

FIGURES TO SUBPART S OF PART 572

572.160
572.161
572.162
572.163

Subpart T—Hybrid Il 10-Year-Old Child
Test Dummy (HIII-10C)

Incorporation by reference.

General description.

Head assembly and test procedure.

Neck assembly and test procedure.

572.174 Thorax assembly and test procedure.

572.175 Upper and lower torso assemblies
and torso flexion test procedure.

572.176 Knees and knee impact test proce-
dure.

572.177 Test conditions and
tion.

FIGURES TO SUBPART T OF PART 572

572.170
572.171
572.172
572.173

instrumenta-

Subpart U— ES-2re Side Impact Crash Test
Dummy, 50th Percentile Adult Male

572.180 Incorporated materials.
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572.181
572.182
572.183
572.184
572.185
572.186
572.187

General description.

Head assembly.

Neck assembly.

Shoulder assembly.

Thorax (upper torso) assembly.

Abdomen assembly.

Lumbar spine.

572.188 Pelvis.

572.189 Instrumentation and test conditions.

APPENDIX A TO SUBPART U OF PART 572—F1IG-
URES

Subpart V—SID-lIsD Side Impact Crash Test
Dummy, Small Adult Female

572.190
572.191
572.192
572.193
572.194
572.195
572.196
572.197
572.198

Incorporated materials.

General description.

Head assembly.

Neck assembly.

Shoulder.

Thorax with arm.

Thorax without arm.

Abdomen.

Pelvis acetabulum.

572.199 Pelvis iliac.

572.200 Instrumentation and test conditions.

APPENDIX A TO SUBPART V OF PART 572—FIG-
URES

AUTHORITY: 49 U.S.C. 322, 30111, 30115, 30117
and 30166; delegation of authority at 49 CFR
1.95

EDITORIAL NOTES: 1. For compliance provi-
sions relating to a vehicle’s conformance
with the performance requirements of Stand-
ard No. 208 (§571.208) relating to the part 572
test dummy, see the ‘‘Effective Date Note”’
at subpart E of this part.

2. Nomenclature changes to part 572 appear
at 69 FR 18803, Apr. 9, 2004.

Subpart A—General

§572.1 Scope.

This part describes the anthropo-
morphic test devices that are to be
used for compliance testing of motor
vehicles and motor vehicle equipment
with motor vehicle safety standards.

[60 FR 43058, Aug. 18, 1995]

§572.2 Purpose.

The design and performance criteria
specified in this part are intended to
describe measuring tools with suffi-
cient precision to give repetitive and
correlative results under similar test
conditions and to reflect adequately
the protective performance of a vehicle
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or item of motor vehicle equipment
with respect to human occupants.

[38 FR 20451, Aug. 1, 1973, as amended at 42
FR 7151, Feb. 7, 1977]

§572.3 Application.

This part does not in itself impose
duties or liabilities on any person. It is
a description of tools that measure the
performance of occupant protection
systems required by the safety stand-
ards that incorporate it. It is designed
to be referenced by, and become a part
of, the test procedures specified in
motor vehicle safety standards such as
Standard No. 208, Occupant Crash Pro-
tection.

[38 FR 20451, Aug. 1, 1973, as amended at 42
FR 7152, Feb. 7, 1977]

§572.4 Terminology.

(a) The term dummy, when used in
this subpart A, refers to any test de-
vice described by this part. The term
dummy, when used in any other subpart
of this part, refers to the particular
dummy described in that part.

(b) Terms describing parts of the
dummy, such as head, are the same as
names for corresponding parts of the
human body.

(c) The term wunimodal, when used in
subparts C and I, refers to an accelera-
tion-time curve which has only one
prominent peak.

[38 FR 20451, Aug. 1, 1973, as amended at 42
FR 7152, Feb. 7, 1977; 44 FR 76530, Dec. 27,
1979; 56 FR 57836, Nov. 14, 1991]

Subpart B—50th Percentile Male

§572.5 General description.

(a) The dummy consists of the com-
ponent assemblies specified in Figure 1,
which are described in their entirety
by means of approximately 250 draw-
ings and specifications that are
grouped by component assemblies
under the following nine headings:

SA 150 M070—Right arm assembly

SA 150 M071—Left arm assembly

SA 150 M050—Lumbar spine assembly

SA 150 M060—Pelvis and abdomen assembly
SA 150 M080—Right leg assembly

SA 150 M081—Left leg assembly

SA 150 M010—Head assembly

SA 150 M020—Neck assembly

SA 150 M030—Shoulder-thorax assembly.

§572.6

(b) The drawings and specifications
referred to in this regulation that are
not set forth in full are hereby incor-
porated in this part by reference. These
materials are thereby made part of this
regulation. The Director of the Federal
Register has approved the materials in-
corporated by reference. For materials
subject to change, only the specific
version approved by the Director of the
Federal Register and specified in the
regulation are incorporated. A notice
of any change will be published in the
FEDERAL REGISTER. As a convenience
to the reader, the materials incor-
porated by reference are listed in the
Finding Aid Table found at the end of
this volume of the Code of Federal Reg-
ulations.

(c) The materials incorporated by
reference are available for examination
in Docket 73-08, Docket Section, Na-
tional Highway Traffic Safety Admin-
istration, Room 5109, 400 Seventh
Street SW., Washington, DC, 20590.
Copies may be obtained from Rowley-
Scher Reprographics, Inc., 1216 K
Street NW., Washington, DC 20005 ((202)
628-6667). The drawings and specifica-
tions are also on file in the reference
library of the Office of the Federal
Register, National Archives and
Records Administration, Washington,
DC.

(d) Adjacent segments are joined in a
manner such that throughout the
range of motion and also under crash
impact conditions there is no contact
between metallic elements except for
contacts that exist under static condi-
tions.

(e) The structural properties of the
dummy are such that the dummy con-
forms to this part in every respect both
before and after being used in vehicle
tests specified in Standard No. 208 of
this chapter (571.208).

(f) A specimen of the dummy is avail-
able for surface measurements and ac-
cess can be arranged by contacting: Of-
fice of Vehicle Safety Standards, Na-
tional Highway Traffic Safety Admin-
istration, 400 Seventh Street, SW.,
Washington, DC 20590.

[50 FR 25423, June 19, 1985]

§572.6 Head.

(a) The head consists of the assembly
shown as number SA 150 M010 in Figure



§572.7

1 and conforms to each of the drawings
subtended by number SA 150 M010.

(b) When the head is dropped from a
height of 10 inches in accordance with
paragraph (c) of this section, the peak
resultant accelerations at the location
of the accelerometers mounted in the
head form in accordance with §572.11(b)
shall be not less than 210g, and not
more than 260g. The acceleration/time
curve for the test shall be unimodal
and shall lie at or above the 100g level
for an interval not less than 0.9 milli-
seconds and not more than 1.5 milli-
seconds. The lateral acceleration vec-
tor shall not exceed 10g.

(c) Test procedure:

(1) Suspend the head as shown in Fig-
ure 2, so that the lowest point on the
forehead is 0.5 inches below the lowest
point on the dummy’s nose when the
midsagittal plane is vertical.

(2) Drop the head from the specified
height by means that ensures instant
release onto a rigidly supported flat
horizontal steel plate, 2 inches thick
and 2 feet square, which has a clean,
dry surface and any microfinish of not
less than 8 microinches (rms) and not
more than 80 microinches (rms).

(3) Allow a time period of at least 2
hours between successive tests on the
same head.

[38 FR 20451, Aug. 1, 1973, as amended at 42
FR 7152, Feb. 7, 1977]

§572.7 Neck.

(a) The neck consists of the assembly
shown as number SA 150 M020 in Figure
1 and conforms to each of the drawings
subtended by number SA 150 M020.

(b) When the neck is tested with the
head in accordance with paragraph (c)
of this section, the head shall rotate in
reference to the pendulum’s longitu-
dinal centerline a total of 68° +5° about
its center of gravity, rotating to the
extent specified in the following table
at each indicated point in time, meas-
ured from impact, with a chordal dis-
placement measured at its center of
gravity that is within the limits speci-
fied. The chordal displacement at time
T is defined as the straight line dis-
tance between (1) the position relative
to the pendulum arm of the head cen-
ter of gravity at time zero, and (2) the
position relative to the pendulum arm
of the head center of gravity at time T
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as illustrated by Figure 3. The peak re-
sultant acceleration recorded at the lo-
cation of the accelerometers mounted
in the head form in accordance with
§572.11(b) shall not exceed 26g. The pen-
dulum shall not reverse direction until
the head’s center of gravity returns to
the original zero time position relative
to the pendulum arm.

) Chordal Dis-
Rotation (degrees) ngnf %?5% plgrc]gr:sesnt

+0.5)
0 e 0 0.0
30 30 26
60 .... 46 4.8
Maximum 60 5.5
60 .... 75 4.8
95 26
112 0.0

(c) Test procedure: (1) Mount the
head and neck on a rigid pendulum as
specified in Figure 4, so that the head’s
midsagittal plane is vertical and coin-
cides with the plane of motion of the
pendulum’s longitudinal centerline.
Mount the neck directly to the pen-
dulum as shown in Figure 4.

(2) Release the pendulum and allow it
to fall freely from a height such that
the velocity at impact is 23.5 £2.0 feet
per second (fps), measured at the cen-
ter of the accelerometer specified in
Figure 4.

(3) Decelerate the pendulum to a stop
with an acceleration-time pulse de-
scribed as follows:

(i) Establish 5g and 20g levels on the
a-t curve.

(ii) Establish t; at the point where
the rising a-t curve first crosses the 5g
level, t, at the point where the rising a-
t curve first crosses the 20g level, t, at
the point where the decaying a-t curve
last crosses the 20g level, and t4 at the
point where the decaying a-t curve
first crosses the bg level.

(iii) to-t; shall be not more than 3
milliseconds.

(iv) ts—t, shall be not less than 25 mil-
liseconds and not more than 30 milli-
seconds.

(v) ts—t; shall be not more than 10
milliseconds.

(vi) The average deceleration be-
tween t, and t; shall be not less than
20g and not more than 24g.
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(4) Allow the neck to flex without im-
pact of the head or neck with any ob-
ject other than the pendulum arm.

[38 FR 20451, Aug. 1, 1973, as amended at 42
FR 7152, Feb. 7, 1977; 42 FR 12176, Mar. 3, 1977;
45 FR 40596, June 16, 1980]

§572.8 Thorax.

(a) The thorax consists of the assem-
bly shown as number SA 150 MO030 in
Figure 1, and conforms to each of the
drawings subtended by number SA 150
MO030.

(b) The thorax contains enough unob-
structed interior space behind the rib
cage to permit the midpoint of the
sternum to be depressed 2 inches with-
out contact between the rib cage and
other parts of the dummy or its instru-
mentation, except for instruments
specified in paragraph (d)(7) of this sec-
tion.

(c) When impacted by a test probe
conforming to §572.11(a) at 14 fps and at
22 fps in accordance with paragraph (d)
of this section, the thorax shall resist
with forces measured by the test probe
of not more than 1450 pounds and 2250
pounds, respectively, and shall deflect
by amounts not greater than 1.1 inches
and 1.7 inches, respectively. The inter-
nal hysteresis in each impact shall not
be less than 50 percent and not more
than 70 percent.

(d) Test procedure: (1) With the
dummy seated without back support on
a surface as specified in §572.11(i) and
in the orientation specified in
§572.11(i), adjust the dummy arms and
legs until they are extended hori-
zontally forward parallel to the
midsagittal plane.

(2) Place the longitudinal center line
of the test probe so that it is 17.7 +0.1
inches above the seating surface at im-
pact.

(3) Align the test probe specified in
§572.11(a) so that at impact its longitu-
dinal centerline coincides within 2 de-
grees of a horizontal line in the dum-
my’s midsagittal plane.

(4) Adjust the dummy so that the sur-
face area on the thorax immediately
adjacent to the projected longitudinal
center line of the test probe is vertical.
Limb support, as needed to achieve and
maintain this orientation, may be pro-
vided by placement of a steel rod of
any diameter not less than one-quarter
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of an inch and not more than three-
eighths of an inch, with hemispherical
ends, vertically under the limb at its
projected geometric center.

(5) Impact the thorax with the test
probe so that its longitudinal center-
line falls within 2 degrees of a hori-
zontal line in the dummy’s midsagittal
plane at the moment of impact.

(6) Guide the probe during impact so
that it moves with no significant lat-
eral, vertical, or rotational movement.

(7) Measure the horizontal deflection
of the sternum relative to the thoracic
spine along the line established by the
longitudinal centerline of the probe at
the moment of impact, using a poten-
tiometer mounted inside the sternum.

(8) Measure hysteresis by deter-
mining the ratio of the area between
the loading and unloading portions of
the force deflection curve to the area
under the loading portion of the curve.

[38 FR 20451, Aug. 1, 1973, as amended at 42
FR 7152, Feb. 7, 1977]

§572.9 Lumbar spine, abdomen, and
pelvis.

(a) The lumbar spine, abdomen, and
pelvis consist of the assemblies des-
ignated as numbers SA 150 M050 and SA
150 M060 in Figure 1 and conform to the
drawings subtended by these numbers.

(b) When subjected to continuously
applied force in accordance with para-
graph (c) of this section, the lumbar
spine assembly shall flex by an amount
that permits the rigid thoracic spine to
rotate from its initial position in ac-
cordance with Figure 11 by the number
of degrees shown below at each speci-
fied force level, and straighten upon re-
moval of the force to within 12 degrees
of its initial position in accordance
with Figure 11.

Force (+6

Flexion (degrees) pounds)

0
28
40
52

20
30
40

(c) Test procedure: (1) Assemble the
thorax, lumbar spine, pelvic, and upper
leg assemblies (above the femur force
transducers), ensuring that all compo-
nent surfaces are clean, dry, and un-
treated unless otherwise specified, and
attach them to the horizontal fixture
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shown in Figure 5 at the two link rod
pins and with the mounting brackets
for the lumbar test fixtures illustrated
in Figures 6 to 9.

(2) Attach the rear mounting of the
pelvis to the pelvic instrument cavity
rear face at the four ¥4” cap screw holes
and attach the front mounting at the
femur axial rotation joint. Tighten the
mountings so that the pelvic-lumbar
adapter is horizontal and adjust the
femur friction plungers at each hip
socket joint to 240 inch-pounds torque.

(3) Flex the thorax forward 50° and
then rearward as necessary to return it
to its initial position in accordance
with Figure 11 unsupported by external
means.

(4) Apply a forward force perpen-
dicular to the thorax instrument cav-
ity rear face in the midsagittal plane 15
inches above the top surface of the pel-
vic-lumbar adapter. Apply the force at
any torso deflection rate between .5
and 1.5 degrees per second up to 40° of
flexion but no further, continue to
apply for 10 seconds that force nec-
essary to maintain 40° of flexion, and
record the force with an instrument
mounted to the thorax as shown in Fig-
ure 5. Release all force as rapidly as
possible and measure the return angle 3
minutes after the release.

(d) When the abdomen is subjected to
continuously applied force in accord-
ance with paragraph (e) of this section,
the abdominal force-deflection curve
shall be within the two curves plotted
in Figure 10.

(e) Test procedure: (1) Place the as-
sembled thorax, lumbar spine and pel-
vic assemblies in a supine position on a
flat, rigid, smooth, dry, clean hori-
zontal surface, ensuring that all com-
ponent surfaces are clean, dry, and un-
treated unless otherwise specified.

(2) Place a rigid cylinder 6 inches in
diameter and 18 inches long trans-
versely across the abdomen, so that the
cylinder is symmetrical about the
midsagittal plane, with its longitudinal
centerline horizontal and perpen-
dicular to the midsagittal plane at a
point 9.2 inches above the bottom line
of the buttocks, measured with the
dummy positioned in accordance with
Figure 11.
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(3) Establish the zero deflection point
as the point at which a force of 10
pounds has been reached.

(4) Apply a vertical downward force
through the cylinder at any rate be-
tween 0.25 and 0.35 inches per second.

(5) Guide the cylinder so that it
moves without significant lateral or
rotational movement.

[42 FR 7152, Feb. 7, 1977]

§572.10 Limbs.

(a) The limbs consist of the assem-
blies shown as numbers SA 150 MO070,
SA 150 MO071, SA 150 MO080, and SA 150
MO081 in Figure 1 and conform to the
drawings subtended by these numbers.

(b) When each knee is impacted at 6.9
ft/sec. in accordance with paragraph (c)
of this section, the maximum force on
the femur shall be not more than 2500
pounds and not less than 1850 pounds,
with a duration above 1000 pounds of
not less than 1.7 milliseconds.

(c) Test procedure: (1) Seat the
dummy without back support on a sur-
face as specified in §572.11(i) that is 17.3
+0.2 inches above a horizontal surface,
oriented as specified in §572.11(i), and
with the hip joint adjustment at any
setting between 1g and 2g. Place the
dummy legs in planes parallel to its
midsagittal plane (knee pivot center-
line perpendicular to the midsagittal
plane) and with the feet flat on the
horizontal surface. Adjust the feet and
lower legs until the lines between the
midpoints of the knee pivots and the
ankle pivots are at any angle not less
than 2 degrees and not more than 4 de-
grees rear of the vertical, measured at
the centerline of the knee pivots.

(2) Reposition the dummy if nec-
essary so that the rearmost point of
the lower legs at the level one inch
below the seating surface remains at
any distance not less than 5 inches and
not more than 6 inches forward of the
forward edge of the seat.

(3) Align the test probe specified in
§572.11(a) so that at impact its longitu-
dinal centerline coincides within +2°
with the longitudinal centerline of the
femur.

(4) Impact the knee with the test
probe moving horizontally and parallel
to the midsagittal plane at the speci-
fied velocity.
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(5) Guide the probe during impact so
that it moves with no significant lat-
eral, vertical, or rotational movement.

[38 FR 20451, Aug. 1, 1973, as amended at 42
FR 7153, Feb. 7, 1977]

§572.11 Test conditions and
mentation.

(a) The test probe used for thoracic
and knee impact tests is a cylinder 6
inches in diameter that weighs 51.5
pounds including instrumentation. Its
impacting end has a flat right face that
is rigid and that has an edge radius of
0.5 inches.

(b) Accelerometers are mounted in
the head on the horizontal transverse
bulkhead shown in the drawings subref-
erenced under assembly No. SA 150
MO010 in Figure 1, so that their sensitive
axes intersect at a point in the
midsagittal plane 0.5 inches above the
horizontal bulkhead and 1.9 inches ven-
tral of the vertical mating surface of
the skull with the skull cover. One ac-
celerometer is aligned with its sen-
sitive axis perpendicular to the hori-
zontal bulkhead in the midsagittal
plane and with its seismic mass center
at any distance up to 0.3 inches supe-
rior to the axial intersection point. An-
other accelerometer is aligned with its
sensitive axis parallel to the horizontal
bulkhead and perpendicular to the
midsagittal plane, and with its seismic
mass center at any distance up to 1.3
inches to the left of the axial intersec-
tion point (left side of dummy is the
same as that of man). A third acceler-
ometer is aligned with its sensitive
axis parallel to the horizontal bulk-
head in the midsagittal plane, and with
its seismic mass center at any distance
up to 1.3 inches dorsal to the axial
intersection point.

(c) Accelerometers are mounted in
the thorax by means of a bracket at-
tached to the rear vertical surface
(hereafter ‘‘attachment surface’) of
the thoracic spine so that their sen-
sitive axes intersect at a point in the
midsagittal plane 0.8 inches below the
upper surface of the plate to which the
neck mounting bracket is attached and
3.2 inches perpendicularly forward of
the surface to which the accelerometer
bracket is attached. One accelerometer
has its sensitive axis oriented parallel
to the attachment surface in the

instru-
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midsagittal plane, with its seismic
mass center at any distance up to 1.3
inches inferior to the intersection of
the sensitive axes specified above. An-
other accelerometer has its sensitive
axis oriented parallel to the attach-
ment surface and perpendicular to the
midsagittal plane, with its seismic
mass center at any distance up to 0.2
inches to the right of the intersection
of the sensitive axes specified above. A
third accelerometer has its sensitive
axis oriented perpendicular to the at-
tachment surface in the midsagittal
plane, with its seismic mass center at
any distance up to 1.3 inches dorsal to
the intersection of the sensitive axes
specified above. Accelerometers are
oriented with the dummy in the posi-
tion specified in §572.11(3).

(d) A force-sensing device is mounted
axially in each femur shaft so that the
transverse centerline of the sensing
element is 4.25 inches from the knee’s
center of rotation.

(e) The outputs of acceleration and
force-sensing devices installed in the
dummy and in the test apparatus speci-
fied by this part are recorded in indi-
vidual data channels that conform to
the requirements of SAE Rec-
ommended Practice J2l1la, December
1971, with channel classes as follows:

(1) Head acceleration—Class 1000.

(2) Pendulum acceleration—Class 60.

(3) Thorax acceleration—Class 180.

(4) Thorax compression—Class 180.

(5) Femur force—Class 600.

(f) The mountings for sensing devices
have no resonance frequency within a
range of 3 times the frequency range of
the applicable channel class.

(g) Limb joints are set at 1g, barely
restraining the weight of the limb
when it is extended horizontally. The
force required to move a limb segment
does not exceed 2g throughout the
range of limb motion.

(h) Performance tests are conducted
at any temperature from 66 °F to 78 °F
and at any relative humidity from 10
percent to 70 percent after exposure of
the dummy to these conditions for a
period of not less than 4 hours.

(i) For the performance tests speci-
fied in §§572.8, 572.9, and 572.10, the
dummy is positioned in accordance
with Figure 11 as follows:
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(1) The dummy is placed on a flat,
rigid, smooth, clean, dry, horizontal,
steel test surface whose length and
width dimensions are not less than 16
inches, SO that the dummy’s
midsagittal plane is vertical and cen-
tered on the test surface and the rear-
most points on its lower legs at the
level of the test surface are at any dis-
tance not less than 5 inches and not
more than 6 inches forward of the for-
ward edge of the test surface.

(2) The pelvis is adjusted so that the
upper surface of the lumbar-pelvic
adapter is horizontal.

(3) The shoulder yokes are adjusted
so that they are at the midpoint of
their anterior-posterior travel with
their upper surfaces horizontal.

(4) The dummy is adjusted so that
the rear surfaces of the shoulders and
buttocks are tangent to a transverse
vertical plane.

(6) The upper legs are positioned
symmetrically about the midsagittal
plane so that the distance between the
knee pivot bolt heads is 11.6 inches.

(6) The lower legs are positioned in
planes parallel to the midsagittal plane
so that the lines between the midpoint
of the knee pivots and the ankle pivots
are vertical.

(j) The dummy’s dimensions, as spec-
ified in drawing number SA 150 MO002,
are determined as follows:

(1) With the dummy seated as speci-
fied in paragraph (i) of this section, the
head is adjusted and secured so that its
occiput is 1.7 inches forward of the
transverse vertical plane with the
vertical mating surface of the skull
with its cover parallel to the trans-
verse vertical plane.

(2) The thorax is adjusted and se-
cured so that the rear surface of the
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chest accelerometer mounting cavity
is inclined 3° forward of vertical.

(3) Chest and waist circumference
and chest depth measurements are
taken with the dummy positioned in
accordance with paragraphs (j) (1) and
(2) of this section.

(4) The chest skin and abdominal sac
are removed and all following measure-
ments are made without them.

(5) Seated height is measured from
the seating surface to the uppermost
point on the head-skin surface.

(6) Shoulder pivot height is measured
from the seating surface to the center
of the arm elevation pivot.

(7) H-point locations are measured
from the seating surface to the center
of the holes in the pelvis flesh covering
in line with the hip motion ball.

(8) Knee pivot distance from the
backline is measured to the center of
the knee pivot bolt head.

(9) Knee pivot distance from floor is
measured from the center of the knee
pivot bolt head to the bottom of the
heel when the foot is horizontal and
pointing forward.

(10) Shoulder width measurement is
taken at arm elevation pivot center
height with the centerlines between
the elbow pivots and the shoulder piv-
ots vertical.

(11) Hip width measurement is taken
at widest point of pelvic section.

(k) Performance tests of the same
component, segment, assembly, or
fully assembled dummy are separated
in time by a period of not less than 30
minutes unless otherwise noted.

(1) Surfaces of dummy components
are not painted except as specified in
this part or in drawings subtended by
this part.
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FIGURE 1
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Figure 2
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FIGURE NO.5
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FIGURE NO, 7

MOUNTING BRACKET-LUMBAR TEST FIXTURE

13/32
> l-mna-] 7132
_..? @
B
19/16+ 1/32 I T
| £
33/8 H ) T

| T | | 215/16

ot

o

+5/8
9/32 DRILL THRY

31316 l 4PLACES
—~ r—1/4 114

/¢ i
Zﬁ-za TAP THRU ( 2 HOLES)

TOLERANCE + 1/64"
MATERIAL: STEEL
WELDED CONSTRUCTION

FIGURENO.8
BEDPLATE - LUMBAR TEST FIXTURE

/16 DRILL THRU

3/8- 24 TAP THRU TOP PLATE & 2PLACES
TOP OF TUBING

F

N 312

1
T [ E—T
81/2 —‘
7 24 [2
4 gl
|
1 —d
—t
" -
t T -t
be—— 24 -—JL”Z 151/4—J &
9/16 DRILL THRU 9/16 DRILL HOLE &
4 PLACES
1
[ {1 |
U T
MATL: STEEL-1/4 THICK PLATE & 2 X 2-1/4 WALL SQ. TUBING
WELDED CONSTRUCTION TOLERANCE: + 1/32”

18



Nat’l Highway Traffic Safety Admin., DOT §572.11

FIGURE 9
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FIGURE No. 11
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[38 FR 20451, Aug. 1, 1973, as amended at 42 FR 7153, Feb. 7, 1977]
Subpart C—3-Year-Old Child §572.15 General description.

(a) The dummy consists of the com-

SOURCE: 44 FR 176530, Dec. 27, 1979, unless ponent assemblies specified in drawing
otherwise noted. SA 103C 001, which are described in
their entirety by means of approxi-

mately 122 drawings and specifications
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and an Operation and Maintenance
Manual, dated May 28, 1976. The draw-
ings and specifications are grouped by
component assemblies under the fol-
lowing thirteen headings:

SA 103C 010 Head Assembly

SA 103C 020 Neck Assembly

SA 103C 030 Torso Assembly

SA 103C 041 Upper Arm Assembly Left
SA 103C 042 Upper Arm Assembly Right
SA 103C 051 Forearm Hand Assembly Left
SA 103C 052 Forearm Hand Assembly Right
SA 103C 061Upper Leg Assembly Left

SA 103C 062 Upper Leg Assembly Right
SA 103C 071 Lower Leg Assembly Left

SA 103C 072 Lower Leg Assembly Right
SA 103C 081 Foot Assembly left

SA 103C 082 Foot Assembly Right.

(b) The drawings, specifications, and
operation and maintenance manual re-
ferred to in this regulation that are not
set forth in full are hereby incor-
porated in this part by reference. These
materials are thereby made part of this
regulation. The Director of the Federal
Register has approved the materials in-
corporated by reference. For materials
subject to change, only the specific
version approved by the Director of the
Federal Register and specified in the
regulation are incorporated. A notice
of any change will be published in the
FEDERAL REGISTER. As a convenience
to the reader, the materials incor-
porated by reference are listed in the
Finding Aid Table found at the end of
this volume of the Code of Federal Reg-
ulations.

(c) The materials incorporated by
reference are available for examination
in Docket 78-09, Room 5109, Docket
Section, National Highway Traffic
Safety Administration, 400 Seventh
Street SW., Washington, DC 20590. Cop-
ies may be obtained from Rowley-Scher
Reprographics, Inc., 1216 K Street NW.,
Washington, DC 20005 ((202) 628-6667).
The materials are also on file in the
reference library of the Office of the
Federal Register, National Archives
and Records Administration, Wash-
ington, DC.

(d) Adjacent segments are joined in a
manner such that throughout the
range of motion and also under simu-
lated crash-impact conditions there is
no contact between metallic elements
except for contacts that exist under
static conditions.
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(e) The structural properties of the
dummy are such that the dummy con-
forms to this part in every respect both
before and after being used in vehicle
tests specified in Standard No. 213 of
this chapter (§571.213).

(f) The patterns of all cast and mold-
ed parts for reproduction of the molds
needed in manufacturing of the dum-
mies can be obtained on a loan basis by
manufacturers of the testes dummies,
or others if need is shown, from: Office
of Vehicle Safety Standards, National
Highway Traffic Safety Administra-
tion, 400 Seventh Street SW., Wash-
ington, DC 20590.

[50 FR 25423, June 19, 1985]

§572.16 Head.

(a) The head consists of the assembly
designated as SA 103C 010 on drawing
No. SA 103C 001, and conforms to ei-
ther—

(1) Each item specified on drawing
SA 103C 002(B), sheet 8; or

(2) Each item specified on drawing
SA 103C 002, sheet 8.

(b) When the head is impacted by a
test probe specified in §572.21(a)(1) at 7
fps, then the peak resultant accelera-
tion measured at the location of the
accelerometer mounted in the
headform according to §572.21(b) is not
less than 95g and not more than 118g.

(1) The recorded acceleration-time
curve for this test is unimodal at or
above the 50g level, and lies at or above
that level for intervals:

(1) In the case of the head assembly
specified in paragraph (a)(1) of this sec-
tion, not less than 1.3 milliseconds and
not more than 2.0 milliseconds;

(ii) In the case of the head assembly
specified in paragraph (a)(2) of this sec-
tion, not less than 2.0 milliseconds and
not more than 3.0 milliseconds.

(2) The lateral acceleration vector
does not exceed 7g.

(c) Test procedure. (1) Seat the dummy
on a seating surface having a back sup-
port as specified in §572.21(h) and ori-
ent the dummy in accordance with
§572.21(h) and adjust the joints of the
limbs at any setting between 1g and 2g,
which just supports the limbs’ weight
when the limbs are extended hori-
zontally forward.
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(2) Adjust the test probe so that its
longitudinal centerline is at the fore-
head at the point of orthogonal inter-
section of the head midsagittal plane
and the transverse plane which is per-
pendicular to the “Z” axis of the head
(longitudinal centerline of the skull
anchor) and is located 0.6 +0.1 inches
above the centers of the head center of
gravity reference pins and coincides
within 2 degrees with the line made by

the intersection of horizontal and
midsagittal planes passing through
this point.

(3) Adjust the dummy so that the sur-
face area on the forehead immediately
adjacent to the projected longitudinal
centerline of the test probe is vertical.

(4) Impact the head with the test
probe so that at the moment of impact
the probe’s longitudinal centerline
falls within 2 degrees of a horizontal
line in the dummy’s midsagittal plane.

(5) Guide the probe during impact so
that it moves with no significant lat-
eral, vertical, or rotational movement.

(6) Allow a time period of at least 20
minutes between successive tests of the
head.

[44 FR 76530, Dec. 27, 1979; 45 FR 43353, June
26, 1980, as amended at 45 FR 82267, Dec.