§572.146

backplate of the spine box weldment
(drawing 210-8020).

(ii) Remove all externally applied
flexion forces and support the upper
torso half in a vertical orientation for
30 minutes to prevent it from drooping.

(4) Remove the external support and
after two minutes measure the initial
orientation angle of the upper torso
reference plane of the seated, unsup-
ported dummy as shown in Figure P5 of
this subpart. The initial orientation of
the torso reference plane may not ex-
ceed 15 degrees.

(5) Attach the pull cable at the point
of load application on the adaptor
bracket while maintaining the initial
torso orientation. Apply a pulling force
in the midsagittal plane, as shown in
Figure P5 of this subpart, at any upper
torso flexion rate between 0.5 and 1.5
degrees per second, until the torso ref-
erence plane reaches 45+0.5 degrees of
flexion relative to the vertical trans-
verse plane.

(6) Continue to apply a force suffi-
cient to maintain 45+0.5 degrees of flex-
ion for 10 seconds, and record the high-
est applied force during the 10-second
period.

(7) [Reserved]

(8) Release all force at the loading
adaptor bracket as rapidly as possible
and measure the return angle with re-
spect to the initial angle reference
plane as defined in paragraph (c)(4) of
this section 3 to 4 minutes after the re-
lease.

§572.146 Test conditions and instru-
mentation.

(a) The test probe for thoracic im-
pacts shall be of rigid metallic con-
struction, concentric in shape, and
symmetric about its longitudinal axis.
It shall have a mass of 1.70+.01 kg
(3.75+£0.02 1b) and a minimum mass mo-
ment of inertia 283 kg-cm*2 (0.25 1b-in-
sec*2) in yaw and pitch about the CG of
the probe. Y5 of the weight of suspen-
sion cables and their attachments to
the impact probe must be included in
the calculation of mass and such com-
ponents may not exceed five percent of
the total weight of the test probe. The
impacting end of the probe, perpen-
dicular to and concentric with the lon-
gitudinal axis, is at least 26 mm (1.0 in)
in length, has a flat, continuous, and

49 CFR Ch. V (10-1-01 Edition)

non-deformable 50.840.2 mm (2.00£0.01
inch) diameter face with a maximum
edge radius of 12.7 mm (0.5 in). The
probe’s end opposite to the impact face
has provisions for mounting an acceler-
ometer with its sensitive axis collinear
with the longitudinal axis of the probe.
No concentric portions of the impact
probe may exceed the diameter of the
impact face. The impact probe has a
free air resonant frequency not less
than 1000 Hz.

(b) Head accelerometers shall have
the dimensions, response characteris-
tics, and sensitive mass locations spec-
ified in drawing SA 572-S4 and be
mounted in the head as shown in draw-
ing 210-0000.

(c) The neck force-moment trans-
ducer shall have the dimensions, re-
sponse characteristics, and sensitive
axis locations specified in drawing SA
572-S19 and be mounted at the upper
neck transducer location as shown in
drawing 210-0000. A lower neck trans-
ducer as specified in drawing SA 572—
S19 is allowed to be mounted as op-
tional instrumentation in place of part
No. ATD6204, as shown in drawing 210-
0000.

(d) The shoulder force transducers
shall have the dimensions and response
characteristics specified in drawing SA
572-S21 and be allowed to be mounted
as optional instrumentation in place of
part No. 210-3800 in the torso assembly
as shown in drawing 210-0000.

(e) The thorax accelerometers shall
have the dimensions, response charac-
teristics, and sensitive mass locations
specified in drawing SA 572-S4 and be
mounted in the torso assembly in tri-
axial configuration at the T4 location,
as shown in drawing 210-0000. Triaxial
accelerometers may be mounted as op-
tional instrumentation at T1, and T12,
and in uniaxial configuration on the
sternum at the midpoint level of ribs
No. 1 and No. 3 and on the spine coin-
ciding with the midpoint level of No. 3
rib, as shown in drawing 210-0000. If
used, the accelerometers must conform
to SA-572-S4.

(f) The chest deflection potentiom-
eter shall have the dimensions and re-
sponse characteristics specified in
drawing SA-572-S50 and be mounted in
the torso assembly as shown drawing
210-0000.
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(g) The lumbar spine force/moment
transducer may be mounted in the
torso assembly as shown in drawing
210-0000 as optional instrumentation in
place of part No. 210-4150. If used, the
transducer shall have the dimensions
and response characteristics specified
in drawing SA-572-S20.

(h) The pubic force transducer may
be mounted in the torso assembly as
shown in drawing 210-0000 as optional
instrumentation in place of part No.
921-0022-036. If used, the transducer
shall have the dimensions and response
characteristics specified in drawing
SA-572-S18.

(i) The acetabulum force transducers
may be mounted in the torso assembly
as shown in drawing 210-0000 as op-
tional instrumentation in place of part
No. 210-4522. If used, the transducer
shall have the dimensions and response
characteristics specified in drawing
SA-572-S22.

(j) The anterior-superior iliac spine
transducers may be mounted in the
torso assembly as shown in drawing
210-0000 as optional instrumentation in
place of part No. 210-4540-1, -2. If used,
the transducers shall have the dimen-
sions and response characteristics spec-
ified in drawing SA-572-S17.

(k) The pelvis accelerometers may be
mounted in the pelvis in triaxial con-
figuration as shown in drawing 210-0000
as optional instrumentation. If used,
the accelerometers shall have the di-
mensions and response characteristics
specified in drawing SA-572-S4.

(1) The outputs of acceleration and
force-sensing devices installed in the
dummy and in the test apparatus speci-
fied by this part shall be recorded in in-
dividual data channels that conform to
the requirements of SAE Rec-
ommended Practice J211/1, Rev. Mar 95
“Instrumentation for Impact Tests—
Part 1-Electronic Instrumentation”
(refer to §572.140(a)(3)), with channel
classes as follows:
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(1) Head acceleration—Class 1000
(2) Neck

(i) Force—Class 1000

(ii) Moments—Class 600

(iii) Pendulum acceleration—Class
180
(3) Thorax:

(i) Rib/sternum acceleration—Class
1000

(ii) Spine and pendulum accelera-

tions—Class 180

(iii) Sternum deflection—Class 600

(iv) Shoulder force—Class 180

(4) Lumbar:

(i) Forces—Class 1000

(ii) Moments—Class 600

(iii) Torso flexion pulling force—
Class 60 if data channel is used

(5) Pelvis

(i) Accelerations—Class 1000

(ii) Acetabulum, pubic symphysis—
Class 1000,

(iii) Iliac wing forces—Class 180

(m) Coordinate signs for instrumen-
tation polarity shall conform to the
Sign Convention For Vehicle Crash
Testing, Surface Vehicle Information
Report, SAE J1733, 1994-12 (refer to
§572.140(a)(4)).

(n) The mountings for sensing devices
shall have no resonance frequency less
than 3 times the frequency range of the
applicable channel class.

(o) Limb joints shall be set at 1G,
barely restraining the weight of the
limbs when they are extended hori-
zontally. The force required to move a
limb segment shall not exceed 2G
throughout the range of limb motion.

(p) Performance tests of the same
component, segment, assembly, or
fully assembled dummy shall be sepa-
rated in time by a period of not less
than 30 minutes unless otherwise
noted.

(q) 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 P1
HEAD DROP TEST SET-UP SPECIFICATIONS

HEAD SUSPENSION

CABLES QUICK RELEASE

HEAD ASSEMBLY (210-1000 REF.) WITH
HEAD ACCELEROMETERS
(210-0000 SHT. 3 OF 7 REF.)

1/2 NECK TRANSDUCER
MASS SIMULATOR
(TE-107-001 REF.)

D - PLANE
PERPENDICULAR
TO SKULL CAP/
SKULL INTERFACE

DROP HEIGHT
376 mm + 1 mm (14.76 in + .04 in)

62° +1°
IMPACT SURFACE

VLSS LSS LS LA
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Figure P2
NECK FLEXION TEST SET-UP SPECIFICATIONS

DIRECTION OF \/

FENDULUM ==p> | PENDULUM
(REF. FIGURE 22
SUBPART E)

I NECK MOUNTING PLATE
(TE-250-021)
BIB SIMULATOR

NECK MOLDED ASS'Y. / (TE-208-050)

(210-2015 REF.)
LOAD CELL (SA572-S19)
/;)-PLANE PERPENDICULAR TO

f
__{ @]_/ CENTER LINE OF PENDULUM

\ HEADFORM (TE-208-000)

NOTE: MOUNT NECK AT LEADING EDGE OF PENDULUM TO
AVOID INTERFERENCE WITH HEADFORM MOTION.
PENDULUM SHOWN IN VERTICAL ORIENTATION.
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Figure P3
NECK EXTENSION TEST SET-UP SPECIFICATIONS

DIRECTION OF
PENDULUM
FLIGHT PENDULUM

(REF. FIGURE 22,

SUBPART E)

| NECK MOUNTING PLATE
(TE-250-021)
BIB SIMULATOR

NECK MOLDED ASS'Y. r (TE-208-050)
(210-2015 REF.)

LOAD CELL (SA572-S19)

D-PLANE PERPENDICULAR TO
/ CENTER LINE OF PENDULUM

SO

NOTE: MOUNT NECK AT LEADING EDGE OF PENDULUM TO AVOID
INTERFERENCE WITH HEADFORM MOTION.
PENDULUM SHOWN IN VERTICAL ORIENTATION.

HEADFORM (TE-208-000)
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