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PURPOSE AND APPLICATION

The Office of Vehicle Safety Compliance (OVSC) provides contractor
laboratories with Laboratory Test Procedures as guidelines for obtaining
compliance test data. The data are used to determine if a specific vehicle or item
of motor vehicle equipment meets the minimum performance requirements of the
subject Federal Motor Vehicle Safety Standard (FMVSS). The purpose of the
OVSC Laboratory Test Procedures is to present a uniform testing and data
recording format, and provide suggestions for the use of specific equipment and
procedures. If any contractor views any part of an OVSC Laboratory Test
Procedure to be in conflict with a Federal Motor Vehicle Safety Standard
(FMVSS) or observes deficiencies in a Laboratory Test Procedure, the contractor
is required to advise the Contracting Officer's Technical Representative (COTR)
and resolve the discrepancy prior to the start of compliance testing.

Every contractor is required to submit a detailed test procedure to the COTR
before initiating the compliance test program. The procedure must include a
step-by-step description of the methodology to be used. The contractor’s test
procedure shall contain a complete listing of test equipment with make and
model number and a detailed check-off sheet. The list of test equipment shall
include instrument accuracy and calibration dates. All equipment shall be
calibrated in accordance with the manufacturer’s instructions. There shall be no
contradictions between the Laboratory Test Procedure and the contractor’s in-
house test procedure. Written approval of the in-house test procedures shall be
obtained from the COTR before initiating the compliance test program. The
OVSC Laboratory Test Procedures are not intended to limit or restrain a
contractor from developing or utilizing any testing techniques or equipment which
will assist in procuring the required compliance test data. These Laboratory Test
Procedures do not constitute an endorsement or recommendation for use of any
product or method. However, the application of any such testing technique or
equipment is subject to prior approval of the COTR.

NOTE: The OVSC Laboratory Test Procedures, prepared for the limited purpose
of use by independent laboratories under contract to conduct compliance tests
for the OVSC, are not rules, regulations or NHTSA interpretations regarding the
meaning of a FMVSS. The Laboratory Test Procedures are not intended to limit
the requirements of the applicable FMVSS(s). In some cases, the OVSC
Laboratory Test Procedures do not include all of the various FMVSS minimum
performance requirements. Recognizing applicable test tolerances, the
Laboratory Test Procedures may specify test conditions that are less severe than
the minimum requirements of the standard.



PURPOSE AND APPLICATION....Continued

In addition, the Laboratory Test Procedures may be modified by the OVSC at any
time without notice, and the COTR may direct or authorize contractors to deviate
from these procedures, as long as the tests are performed in a manner
consistent with the standard itself and within the scope of the contract.
Laboratory Test Procedures may not be relied upon to create any right or benefit
in any person. Therefore, compliance of a vehicle or item of motor vehicle
equipment is not necessarily guaranteed if the manufacturer limits its certification
tests to those described in the OVSC Laboratory Test Procedures.

GENERAL REQUIREMENTS

The upper interior impact requirements of FMVSS 201, Occupant Protection in
Interior Impact, were amended to include an option for dynamically deployed
upper interior head protection systems.

Each vehicle shall, when equipped with a dummy test device specified in part
572, subpart M, and tested as specified in S8.16 through S8.28 comply with the
requirements specified in S7 when crashed into a fixed, rigid pole of 254 mm in
diameter, at any velocity up to and including 29 kph (18 mph).

NOTE: The vehicle may be tested on either the left side (driver's side) or right
side (passenger's side). This determination will be made by the COTR.

S7 Performance Criterion. The HIC(d) shall not exceed 1000 when calculated in
accordance with the following formula:

1 t
HIC=[ﬁ adt]2-5 (t2— t1)
2 11
1

where Ag= [A + A ,* + A,”]”* Resultant Acceleration magnitude in g units at the
dummy head CG, and

t1 and t; are any two points in time during the impact event which are separated
by not more than a 36 millisecond time.



SECURITY

The contractor shall provide appropriate security measures to protect the NHTSA
test vehicles, dummies and any Government Furnished Property from
unauthorized personnel during the entire testing program. The contractor is
financially responsible for any acts of theft and/or vandalism which occur during
the storage of test vehicles. Any security problems which arise shall be reported
by telephone to the Industrial Property Manager (IPM), Office of Contracts and
Procurement, within two working days after the incident. A letter containing
specific details of the security problem will be sent to the IPM (with copy to the
COTR) within 48 hours.

The contractor shall protect and segregate the data that evolves from testing
before and after each vehicle test. No information concerning the vehicle testing
program shall be released to anyone except the COTR, unless specifically
authorized by the COTR or the COTR's Branch or Division Chief.

The tested vehicles, protected from the elements, shall be retained by the test
contractor for a MINIMUM of 60 days so that NHTSA personnel can be given an
inspection opportunity.

NOTE: No individuals, other than contractor personnel directly involved in the
testing program, shall be allowed to witness any NHTSA vehicle test unless
specifically authorized by the COTR. It is the contractor's responsibility to secure
the test site area during a test and to shield the impact area from the public view
by the use of canvas or other blocking devices.



SECURITY....Continued

RULES FOR CONTRACTORS

A.

No vehicle manufacturer's representative(s) or anyone other than the
contractor's personnel working on the NHTSA Contracts and NHTSA
personnel, shall be allowed to inspect NHTSA vehicles or witness vehicle
preparations without prior permission. Such permission can never be
assumed.

All communications with vehicle manufacturers shall be referred to the
NHTSA. The contractor shall not release crash test data without the
permission of the NHTSA.

Unless otherwise specified, the vehicle manufacturer's representative(s)
shall only be authorized to visit the contractor's test facility on the day that
the test is scheduled, and the representative(s) must be escorted by
NHTSA and/or contractor personnel.

Test vehicle inspection by the vehicle manufacturer's representative(s)
shall be limited to 30 minutes prior to the start of vehicle impact test. Post
test inspection shall be limited to one (1) hour after contractor personnel
have completed their test tasks.

Photographs and videotapes of the test vehicle, associated test equipment
and test event will be allowed. However, test personnel shall not be
included in any photographic coverage, and videotaping of vehicle
preparation must be approved by NHTSA. The contractor's personnel
shall not respond to any questions from the manufacturer's
representatives regarding the NHTSA test. All questions shall be referred
to the COTR, a NHTSA representative present at the test site, or to
NHTSA.

The contractor shall permit public access to and inspection of the test
vehicles and related data during the times specified by the NHTSA COTR.
NHTSA shall advise interested parties that such access and inspection
shall be limited to a specified day, and specified hours and require prior
approval from the NHTSA. The contractor shall refer all visit requests from
vehicle manufacturer's representatives to the NHTSA. This service shall
be included as an incidental part of the crash test program and will not
result in any additional cost to the NHTSA. The contractor shall make his
own arrangements with interested parties for expenses incurred beyond
providing access and inspection services.



6.1

6.2

GOOD HOUSEKEEPING

Contractors shall maintain the entire vehicle testing area, dummy calibration
area, test fixtures and instrumentation in a neat, clean and painted condition with
test instruments arranged in an orderly manner consistent with good test
laboratory housekeeping practices.

TEST SCHEDULING AND MONITORING

The contractor shall submit a test schedule to the COTR prior to testing. Tests
shall be completed as required in the contract. The COTR will make adjustments
to the crash test schedule in cases of unusual circumstances such as inclement
weather or difficulty experienced by the Agency in the procurement of a particular
vehicle make and model.

Scheduling shall be adjusted to permit sample motor vehicles to be tested to
other FMVSS as may be required by the NHTSA. All testing shall be coordinated
to allow monitoring by the COTR.

FACILITY AND EQUIPMENT — PRETEST REQUIREMENTS
TOW ROAD

The tow road surface must be straight, level, smooth and uniform construction.
The tow road must have sufficient length to allow for stabilization of the test
vehicle velocity (approximately zero acceleration) prior to side impact with the
rigid pole, and if necessary, to allow time for the vehicle to be stopped prior to
impacting the pole in case of a test abort.

TEST VEHICLE PREPARATION BUILDING

In order that the test vehicle can be prepared for testing during hot or cold
weather, a permanent wood or metal enclosure must be constructed which is
large enough to house the test vehicle and allow for personnel movement around
the test vehicle. The temperature inside the test vehicle must be maintained
between 20.6EC and 22.2EC (69EF - 72EF) for a minimum of four (4) hours prior
to the side impact event. The SID/HIII shall soak for 16 hours in a controlled
environment of 20.6EC and 22.2EC prior to the impact event. The ambient
temperature must be monitored and continuously recorded within 36 inches of
the dummy until just before impact. Minor (x .5EC) temperature fluctuations
(above or below the specified 20.6EC to 22.2EC) are acceptable if they last less
than a cumulative 5 minutes. The intent of the test procedure is to ensure that the
core temperature and neck temperature of the SID/HIII is not out of specification
for an extended period of time.



6.3

6.4

FACILITY AND EQUIPMENT - PRETEST REQUIREMENTS....Continued
TOW AND GUIDANCE SYSTEMS

The tow system must be capable of ensuring that the test vehicle shall impact the
rigid pole laterally at a speed of 29 kph (FOR COMPLIANCE PURPOSES: 28.0
kph £ 0.9 kph). The test vehicle conveyance shall be continuously towed up until
600 mm (approximately) from impact. The tow cable attachment device must
release from the tow cable before impact. The test vehicle impact velocity
measurement shall be taken after cable release.

A guidance system is required to assure that the test vehicle is propelled
sideways so that its line of forward motion forms an angle of 90 degrees (+ 3
degrees) with the vehicle’s longitudinal center line and within £ 38 mm (x 1.5 in)
horizontally of the vehicle’s impact reference line.

VEHICLE DELIVERY

Any vehicle delivery and guidance system that reduces test vehicle tire to track
friction may be employed as long as the required test vehicle attitude and test
weight are maintained. Some tow configurations may result in removing the tires
and wheels completely. This is acceptable as long as the required test vehicle
attitude and test weight distribution are maintained. The vehicle conveyance
system is released from the tow cable (roughly 600 mm) prior to striking the pole.

The test vehicle shall be delivered laterally at a velocity of 29 kph (18 mph) (FOR
COMPLIANCE PURPOSES: 28.0 kph + 0.9 kph).

RIGID POLE

The impact face of the rigid pole shall be a vertically oriented metal structure with
a diameter of 254 mm £ 3 mm and beginning no more than 102 mm above the
lowest point of the tires on the struck side of the test vehicle (loaded according to
S8.16) and extending at least 150 mm above the highest point of the roof of the
test vehicle. The pole face shall be offset from its mounting and support such
that the vehicle will not contact such within 100 ms from the initial vehicle-to-pole
contact. The pole illustrated in the following figures is from the Federal Highway
Administration’s Turner-Fairbank Highway Research Center and is provided for
illustrative purposes only.
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FIGURE 2




6.5

6.6

TEST VEHICLE VELOCITY MEASUREMENT

The speed of the test vehicle shall be controlled to obtain and maintain the
vehicle speed at 29 kph (FOR COMPLIANCE PURPOSES: 28.0 kph + 0.9 kph).
Primary test vehicle impact speed measurement may be achieved by the use of
break wires, photocells, or laser beams. Usually two sets of break wires or 2
photocell transmitters and receivers are used in the final speed trap which
records the time, on an electronic counter, for the test vehicle to travel the last
1.5 m before pole impact. The test vehicle’s velocity shall be constant
(essentially having zero acceleration or deceleration) for a minimum of the last
1.5 m of travel before impact. The final velocity shall be measured (after tow
system release) when the test vehicle is within 300 mm of the pole face, and the
reported impact velocity will take into consideration all of the response
characteristics of the entire velocity measurement system utilized in its
determination.

Impact velocity will be measured by no less than 2 sets of timing devices and the
timing devices shall be accurate to within £ 0.1 kph. The idea is to record the
vehicle velocity over essentially the same distance with two separate devices.
The basis of the velocity measurement (time and distance) shall be calibrated by
an instrument traceable to the National Institute of Standards and Technology
(NIST). The impact velocity shall be permanently recorded.

A timing device shall monitor the velocity of the test vehicle to permit aborting the
test if the vehicle’s speed is outside of the specified velocity range (NOTE: the
use of an abort system will be dependent on the method of conveying the vehicle
laterally down the track). The test vehicle shall impact the rigid pole at 29 kph
(FOR COMPLIANCE PURPOSES: 28.0 kph * 0.9 kph).

TEST BRAKE ABORT SYSTEM

The vehicle conveyance system will be equipped with an onboard brake abort
system (if possible). Abort criteria consists of vehicle velocity, data acquisition
and instrumentation system readiness, and stability of the vehicle on the tow
road. The first two criterion are to be automatically monitored by the test control
system while the third is manually monitored by the test director. For added
safety, a manual abort shall be available from start, until the point at which the
vehicle is impossible to stop without impacting the rigid pole.
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7.1

FACILITY AND EQUIPMENT - PRETEST REQUIREMENTS....Continued
NOTIFICATION OF COTR

The COTR must be notified within 24 hours after a test vehicle has been
delivered.

NOTE: The tested vehicles, protected from the elements, shall be retained by the
test contractor for a MINIMUM of 60 days so that NHTSA personnel can be given
an inspection opportunity.

GOVERNMENT FURNISHED PROPERTY (GFP)

TEST VEHICLES

The Contractor has the responsibility of accepting test vehicles from either new
car dealers or vehicle transporters. In both instances, the contractor acts in the

NHTSA's behalf when signing an acceptance of test vehicles. If a vehicle is
delivered by a dealer, the contractor must check to verify the following:

A. All options listed on the 'window sticker' are present on the test vehicle.

B. Tires and wheel rims are the same as listed.

C. There are no dents or other interior or exterior flaws.

D. The vehicle has been properly prepared and is in running condition.

E. The glove box contains an owner's manual, warranty document, consumer
information, and extra set of keys.

F. Proper fuel filler cap is supplied on the test vehicle.

G. Spare tire, jack, lug wrench and tool kit (if applicable) is located in the

vehicle cargo area.

The Contractor shall check for damage which may have occurred during transit.
The COTR is to be notified of any damage prior to preparation of the vehicle for
testing.

A 'Vehicle Condition' form will be supplied to the contractor by the COTR when
the test vehicle is transferred from the new car dealer or between test contracts.
The upper half of the form describes the vehicle in detail, and the lower half
provides space for a detailed description of the post test condition. Vehicle
Condition forms must be returned to the COTR with the copies of the Final Test
Report or the reports will NOT be accepted.
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GOVERNMENT FURNISHED PROPERTY (GFP)....Continued
SIDE IMPACT HYBRID DUMMY (SID/HIII)

An adequate number of non-instrumented Part 572 Subpart M side impact
hybrid dummies (SID/HIlIs) will be furnished to the contract laboratory by the
NHTSA. The dummies shall be stored in an upright seated position with the
weight supported by the internal structure of the pelvis. The eye bolt in the top of
the dummy's head shall not be used to support the SID during storage between
tests. These dummies shall be stored in a secured room which is kept between
12.8EC and 29.4EC F(55EF and 85EF). The Contractor will check the dummy
components for damage when performing the calibrations and complete a
dummy damage checklist. The COTR will be kept informed of the dummies
condition in order that replacement parts can be provided.

These dummies shall be calibrated by the Contractor before every vehicle-pole
impact test and the calibration checked after every vehicle-pole impact test.

The contractor shall keep a detailed record for each SID/HIII, describing parts
replaced and the results of calibration tests.

INSTRUMENTATION AND CALIBRATION REQUIREMENTS
GENERAL REQUIREMENTS

Contractors are required to supply all instrumentation necessary to conduct the
test according to this test procedure. This will include, but is not limited to, all
vehicle and dummy accelerometers and sensors.

Before the Contractor initiates the NHTSA test program, a test instrumentation
calibration system will be implemented and maintained in accordance with
established calibration practices. Instrumentation and sensors used must also
conform to the SAE J211 1/2 MAR95 recommended practice requirements. The
analog data shall be recorded in accordance with SAE J211 1/2 MAR95 channel
filter class 1000 specification.

The calibration system shall include the following as a minimum:
A. Standards for calibrating the measuring and test equipment will be stored

and used under appropriate environmental conditions to assure their
accuracy and stability.
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8. INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued

B.

All measuring instruments and standards shall be calibrated by the
contractor, or a commercial facility, against a higher order standard at
periodic intervals not to exceed 6 months for instruments and twelve (12)
months for the calibration standards. Records, showing the calibration
traceability to the National Institute of Standards and Technology (NIST),
shall be maintained for all measuring and test equipment.

All measuring and test equipment and measuring standards will be labeled
with the following information:

(1)  Date of calibration
(2) Date of next scheduled calibration
(3) Name of the technician who calibrated the equipment

A written calibration procedure shall be provided by the Contractor which
includes as a minimum the following information for all measurement and
test equipment:

(1)  Type of equipment, manufacturer, model number, etc.

(2) Measurement range

(3)  Accuracy

(4)  Calibration interval

(5)  Type of standard used to calibrate the equipment (calibration
traceability of the standard must be evident)

Records of calibration for all test instrumentation shall be kept by the
contractor in a manner which assures the maintenance of established
calibration schedules. All such records shall be readily available for
inspection when requested by the COTR. The calibration system will
need the acceptance of the COTR before testing commences.

ACCELEROMETER CALIBRATION

A.

All vehicle and dummy based accelerometers shall be calibrated by the
contractor, or a commercial facility, against a standard at periodic intervals
not to exceed six (6) months, or every 4 tests, or after a vehicle fails to
meet FMVSS 201 performance requirements, whichever occurs first.
Records, showing the calibration traceability to the National Institute of
Standards and Technology (NIST), shall be maintained for each sensor.
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INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued

B. Records of the calibrations for all accelerometers shall be kept by the
contractor in a manner which assures the maintenance of established
calibration schedules. Records, including dates and sensitivity values
from the most recent THREE (3) calibrations, shall be readily available for
inspection before testing commences and when requested by the COTR.
A listing of each accelerometer and date of most recent calibration should
be included in the Final Test Report.

Further guidance is provided in the International Standard ISO 10012-1, "Quality
Assurance Requirements For Measuring Equipment," and American National
Standard ANSI/NCSL Z540-1, "Calibration Laboratories and Measuring and Test
Equipment — General Requirements."

NOTE: In the event of a test failure or data anomaly, additional calibration
checks of some critically sensitive test equipment, instrumentation, and sensors
may be required. The necessity for the calibration will be at the COTR's
discretion and will be performed without additional cost.

SIDE IMPACT HYBRID DUMMY (SID/HIIT) INSTRUMENTATION

The full vehicle test concept requires the use of human surrogates to determine
the injury levels. The Part 572 Subpart M, Side Impact Hybrid Dummy , 50th
Percentile Male, SID/HIII, has been chosen as the appropriate Anthropomorphic
Test Device (ATD).

The SID/HIII is a hybrid dummy in which the Side Impact Dummy (SID), Part
572(F), was combined with the Hybrid Ill head and neck, Part 572(E). A new
neck bracket has been designed to preserve the head/neck alignment for the SID
and ensure that the hybrid dummy is within the seating height of the 50th
percentile male and the SID (See drawings 96-SIDH3-001 thru 96-SIDH3-004).
The SID/HIII is generally configured for left side impact. For a right side impact,
the damper must be rotated 180 degrees from the configured orientation. The
test vehicle may be impacted on either side. The COTR will decide whether the
test should be conducted on the left or right side.
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INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued
HEAD AND NECK INSTRUMENTATION

The SID/HIII head cavity shall be instrumented with three (3) accelerometers to
measure orthogonal accelerations (Ax, Ay and Az) at the center-of-gravity (CG)
of the head assembly. The 3 accelerometers shall be mounted in an orthogonal
array, and the intersection of the planes containing the sensitive axis of the 3
sensors will be the origin of the array. Head accelerometers shall have
dimensions, response characteristics and sensitive mass locations specified in
P572(E) drawing 78051-136 Rev. A and be mounted in the head as shown in
P572(E) drawing 78051-61X Rev. C.

The SID/HIII upper neck shall be instrumented with a six axis load cell (Fx, Fy,
Fz, Mx, My, Mz). Neck transducers shall have the dimensions, response
characteristics and sensitive axis locations specified in P572(E) drawing C1709.

As with the accelerometers, the Contractor shall provide and install a calibrated
six axis load cell in each dummy.

NOTE: The Contractor shall provide the necessary equipment to record the data
from this load cell (Fx, Fy, Fz, Mx, My, Mz) and include the data in the final test
report and data tape/diskette.

CHEST INSTRUMENTATION

The SID/HIII thorax and pelvic regions shall be instrumented with Endevco Model
7264-2000g (or equivalent) uniaxial accelerometers (configured for Y axis
sensitivity according to impact condition, redundant accelerometers may be
required (final decision will be made by COTR) and their locations are clearly
indicated in the User's Manual and located in the following positions for a left side
impact (see Figures 3 thru 5 on following pages):

A. Left Upper Rib (LUR)
B. Left Lower Rib (LLR)
C. Lower Spine (T12)

D. Pelvis Assembly (PEV)
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INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued

NOTE: The neck, chest and pelvis are instrumented for the purpose of collecting
additional information about the event. For right side impact, the rib
accelerometers shall be installed on the right upper and lower ribs.

SID/HIIl SCHEMATIC -- LEFT SIDE VIEW IN SITTING
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FIGURE 3
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INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued

SID/HIII RIB AND CHEST ASSEMBLY
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INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued

REAR VIEW OF SID/HIII
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INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued
SIDE IMPACT HYBRID DUMMY (SID/HIIl) CALIBRATION
DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION TESTING

All GFP Part 572(M) test dummies, SID/HIII, shall be calibrated (pre and post-
test) by the contractor ON-SITE. The SID/HIII thorax and lumbar spine are to be
calibrated based on Part 572(F), i.e. SID, requirements. The SID/HIII is to be
calibrated based on the procedures as outlined in Appendix A — Laboratory
Configuration and Performance Verification Procedure for Side Impact Hybrid
Dummy.

The SID/HIII shall be clothed with form fitting cotton pants (above-the-knee to
mid-calf length) and short sleeve shirts during the calibration test and also during
the compliance test.

NOTE: The SID/HIIl shock absorber shall be calibrated prior to initiating the test
program. It is not necessary to calibrate the shock absorber after every impact,
but it shall be calibrated after 5 exposures or in the event there is a problem with
obtaining acceptable calibration data for the upper or lower ribs.

DRAWING LIST FOR SIDE IMPACT HYBRID DUMMY (SID/HIII)

In addition to the Part 572(B) part drawings, the Part 572(M) SID/HIIlI drawings
include the Part 572(E) and Part 572 (F) part drawings:

PART 572(E), HIlIl, DRAWINGS

78051-61X Rev. C - Head Assembly

78051-383 Rev. P - 6-Axis Transducer Structural Replacement
C1709 - 6-Axis Transducer

78051-339 - Head-Neck Pivot Pin

78051-90 Rev. A - Neck Assembly

78051-307 Rev. X- Upper Neck Bracket*

78051-303 Rev. E- Lower Neck Bracket*

* Lateral Neck Calibration Only
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INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued

PART 572(F), SID, DRAWINGS

SID-002 -
SID-003 -
SID-004 -
SID-005 -
SID-006 -
SID-007 -
SID-008 -
SID-009 -

SID-010 -
SID-011 -
SID-012 -
SID-013 -
SID-014 -
SID-015 -
SID-016 -
SID-017 -
SID-018 -
SID-019 -
SID-020 -
SID-021 -
SID-022 -
SID-023 -
SID-024 -
SID-025 -
SID-026 -
SID-027 -
SID-028 -
SID-029 -
SID-030 -
SID-031 -
SID-032 -
SID-033 -
SID-034 -
SID-035 -
SID-036 -
SID-037 -

Lumbar (Molded)

Lumbar Flange

Thoracic Assembly

Thorax to Lumbar Adaptor Assembly

Lumbar Adaptor

Thorax Assembly Bottom Plate

Thorax Assembly Bottom Plate Locator

Lower Thoracic Spine Accelerometer (T12) Mounting
Platform

Thorax Assembly Side Plate

Thorax Assembly Front Block

Thorax Assembly Back Block

Thorax Assembly Top Plate

Upper Thoracic Spine Accelerometer (T1) Base Plate
Front Partition Plate — DELETED

Rear Partition Plate — DELETED

Side Plate Tapping Block — DELETED

Side Impact Rib Assembly

Side Impact Rib (Steel Portion)

Sternum Center Bar

Sternum Plate (Urethane)

Top and Bottom Sternum Bar

Sternum Ballast

Rib Bar

Front Rib Ballast

Rear Rib Ballast

Rib Bar Right Side Ballast

Rib Bar Left Side Ballast

Rib Ballast Cushion

Rib Reinforcement

Sternum Ballast Upper and Lower Washer Bar
Rib Cage Support Angle

Rib Attaching Hinge

Hinge Mounting Block

Rib Cage to Hinge Bar

Upper Thoracic Spine Accelerometer (T4) Plate
Upper Thoracic Spine Accelerometer (T4) Mount
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SID-038 -
SID-039 -
SID-040 -
SID-041 -
SID-042 -
SID-043 -
SID-046 -
SID-047 -
SID-048 -

SID-049 -

SID-052 -
SID-053 -
SID-054 -
SID-055 -
SID-056 -
SID-057 -
SID-058 -
SID-059 -

SID-060 -
SID-061 -

SID-062 -
SID-063 -
SID-064 -
SID-065 -
SID-066 -
SID-067 -
SID-068 -
SID-069 -
SID-070 -
SID-071 -
SID-072 -
SID-073 -
SID-074 -
SID-075 -
SID-076 -

Lower Thoracic Spine Accelerometer (T+2) Mount
Lower Thoracic Spine Accelerometer (T+2) Cover
Rib Wrap Assembly

Outer Rib Pad

Inner Rib Pad

Rib Bar Washer Strip

Anti-bottoming Pad Spacer —- DELETED

Rib Routing Tube — DELETED

Upper Thoracic Spine Accelerometer (T1) Routing
Tube — DELETED

Lower Thoracic Spine Accelerometer (T,12) Routing

Tube — DELETED

Lower Shoulder Foam

Rib Cage General Layout

Shock Absorber (Damper) Gate

Shock Absorber (Damper) Pivot Pin

Shock Absorber Mounting Frame

Shock Absorber Support Angle

Shock absorber Mount Nylon Washers
Potentiometer Mounting Bracket and Ring —
OPTIONAL

Shock Absorber Cap and Rod End — DELETED
Shock Absorber to Rib Bar Attaching Shaft and
Spacer

Shock Absorber to Rib Bar Attaching Clevis
Shoulder Plate

Rib Cage Support Details

Outer Skin Zipper Assembly

Outer Skin

Front Zipper Assembly

Rear Zipper Assembly

Arm Foam

Tapered Socket Head Bolt Listing

Socket Head Bolt Listing

Flat Head Socket Bolt Listing

Machine Screw Listing

Hex Nut Listing

Washer Listing

Lower Rib Bar Accelerometer Mount — DELETED
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SID-077 -
SID-078 -
SID-079 -
SID-081 -
SID-082 -
SID-083 -

SID-084 -
SID-085 -
SID-086 -
SID-087 -
SID-088 -
SID-089 -
SID-090 -

Shock Absorber Rod End

Upper Knee Post

Lower Knee Post

DELETED

DELETED

Thoracic Shock Absorber Test Procedure and
Specifications

Rib Ballast Nut Plate

Rib Bar Cushion

DELETED

Pelvis Structure and Flesh Assembly (2 Pages)
Lumbar Pelvic Adaptor

Linear Potentiometer — OPTIONAL

SID Pelvic Accelerometer — Mount

ADDITIONAL PART 572(M), SID/HIIl, DRAWINGS

96-SIDH3-001 -
96-SIDH3-002 -
96-SIDH3-003 -
96-SIDH3-004 -
96-SIDH3-006 -

Head-Neck Bracket Assembly
Head-Neck Bracket, Upper Base
Head-Neck Bracket, Support

Head-Neck Bracket, Lower Base
Shoulder Foam Pieces, Upper and Middle

20
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8. INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued

8.5 TEST VEHICLE INSTRUMENTATION

LATERAL

VERTICAL

Floorpan
Rocker Panel

FIGURE 6

The following accelerometers shall be attached to the test vehicle;

NOTE: The COTR shall be consulted prior to accelerometer installation to
determine if any unique characteristics of the advanced dynamic head impact
system are compatible with the listed accelerometer locations.

A. Vehicle CG: One triaxial or three uniaxial accelerometer(s) mounted to the
floorpan at the longitudinal and lateral location of the vehicle CG to
provide Ax, Ay and Az data. Triaxial angular rate (deg/sec) sensor
mounted at the longitudinal and lateral location of the vehicle CG to
provide pitch, roll and yaw data.

B. Left Floor Sill: Uniaxial accelerometer mounted on the impacted side sill
forward of the impact line but rearward of the A pillar to provide Ay data.
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INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued

C. A Pillar Sill: Uniaxial accelerometer mounted on the left A pillar at the
lower sill level to measure Ay data.

D. A Pillar Low: Uniaxial accelerometer mounted on the left A pillar (1/3 the
distance from the floor to the bottom of the doors window opening) to
measure Ay data.

E. A Pillar Mid: Uniaxial accelerometer mounted on the left A pillar (2/3 the
distance from the floor to the bottom of the doors window opening) to
measure Ay data.

F. A Pillar Upper: Uniaxial accelerometer mounted on the left A pillar at the
joining point of the pillar and roof rail to measure Ay data.

G. B Pillar Sill: Uniaxial accelerometer mounted on the left B pillar at the
lower sill level to measure Ay data.

H. B Pillar Low: Uniaxial accelerometer mounted on the left B pillar (1/3 the
distance from the floor to the bottom of the doors window opening) to
measure Ay data.

B Pillar Mid: Uniaxial accelerometer mounted on the left B pillar (2/3 the
distance from the floor to the bottom of the doors window opening) to
measure Ay data.

J. B Pillar Upper: Uniaxial accelerometer mounted on the left B pillar near
the joining point of the pillar and roof rail to measure Ay data.

K. Left Roof: Uniaxial accelerometer mounted on the left roof rail between the
A and B pillars, rearward of the impact location but out of the way of the
dummy's possible head contact areas to provide Ay data.

L. Driver Seat: Uniaxial accelerometer mounted on the driver’'s seat track
approximately aligned with the dummy’s H-point to obtain Ay data.

M. Driver Door: A minimum of 3 uniaxial accelerometers mounted on the
driver door inner panel removed from the impact location to measure Ay
data.
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INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued

N.

0.

Engine: Biaxial accelerometer mounted on the top of the engine to
measure Ax and Ay data.

Firewall: Uniaxial accelerometer mounted on the center of the firewall to
measure Ay data.

Right Roof: Uniaxial accelerometer mounted on the passenger side roof
rail in line with pole impact location to measure Ay data.

Right Floor Sill: Uniaxial accelerometer mounted on the passenger side
floor sill in line with the pole impact location to measure Ay data.

Rear Deck: Biaxial accelerometer mounted on the rear floorpan behind the
rear axle laterally centered to measure Ax and Ay data.

The following instruments shall be attached to the rigid pole (if so equipped):

Six to eight load cells arranged in a vertical array.

IMPACT LINE MARKER

A permanent record of the actual impact line (vertical) shall be made by taping a
cement tack or similar device to the center of the pole at a height coincident with
the mid door (tape level 3). The horizontal impact line offset tolerance (at the
time of first contact with the pole) shall be + 38 mm.



8.

24

INSTRUMENTATION AND CALIBRATION REQUIREMENTS....Continued

FRONT DOOR

—TACK

\ FRONT FACE OF POLE

FIGURE 7

PHOTOGRAPHIC DOCUMENTATION

Each side impact test shall be documented on 16 mm color movie film at a
minimum speed of 1000 frames-per-second (fps) except for the 24 fps real-time
cameras. Glare or lights showing on any glass area (closed windows or vents)
must be minimized so that views of the dummies during the test are visible for
film analysis.

A timing mark must be registered on the film edge at least every 10 milliseconds
(ms) and a time zero impact mark must be registered on the film to indicate when
contact is made in order to permit vehicle and dummy kinematic analysis on a
film analyzer.
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PHOTOGRAPHIC DOCUMENTATION....Continued

The vehicle interior may require auxiliary on-board lighting to ensure adequate
film exposure.

The contractor shall report the locations of all cameras along with camera speeds
and lens focal lengths on the appropriate final report data sheet. Camera
locations shall be referenced to the most forward edge of the pole along the
pole's X axis with the X, Y and Z coordinates of the lens recorded for each

camera.

GROUND BASED CAMERAS REQUIRED

Camera 1

Camera 2

Camera 3

Camera 4

Camera 5

Camera 6

Camera 7

Camera 8

high-speed overhead camera to view the entire target vehicle and
positioned directly above the forward edge of the pole.

high-speed overhead camera to provide closeup view of the impact
(should include view of photo targets on centerline of test vehicle
and photo targets on top of the pole) and positioned adjacent to
Camera 1.

high-speed camera positioned 45 deg. to the left side of the test
vehicle viewing the impact area to the rear of the pole.

high-speed camera positioned 45 deg. to the left side of the test
vehicle viewing the impact area forward of the pole.

real-time (24 fps) camera to provide pretest, test, and post test
coverage.

high-speed camera positioned along the pole's longitudinal axis to
the rear of the pole.

high-speed camera positioned 90 deg to the pole's longitudinal axis
viewing the front end of the test vehicle at impact.

high-speed camera positioned 90 deg to the pole's longitudinal axis
with a view of the front vertical roof targets and the test vehicle at
impact (25—35 mm lens).
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9. PHOTOGRAPHIC DOCUMENTATION....Continued

s

TEST

FOIL INSTRUMENTED RIGID
VEHICLE {\

POLE, SIDE IMPACT
CONFIGURATION

TOPVIEW

FIGURE 8

Camera9 high-speed camera positioned 90 deg to the pole’s longitudinal axis
viewing the rear end of the test vehicle at impact.

Camera 10 high-speed camera positioned 90 deg to the pole’s longitudinal axis
with a view of the rear vertical roof targets and the test vehicle at
impact.

9.2 TEST VEHICLE ONBOARD CAMERAS REQUIRED

Camera 11 high-speed camera to provide right side view of the front SID/HIII
through the vehicle's front passenger window.

Camera 12 high-speed camera to provide a front view of the front SID/HIII.

Camera 13 high-speed camera to provide right side rear view of the front
SID/HIII through vehicle's rear passenger window.
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PHOTOGRAPHIC DOCUMENTATION....Continued

COLORING REQUIREMENTS FOR PHOTOGRAPHIC PURPOSES

A. Vehicle interior surfaces such as the A, B, C-pillars and trim panels,
interior door trim panels, etc., on the impact side of the vehicle shall be
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painted with flat white paint. The area around surfaces where the air bag
or dynamic system deploys shall NOT be painted. In addition, the air bag

or dynamic system indicator light on the instrument panel shall NOT be

painted so as to be visible prior to testing.

B. Parts of the anthropomorphic test device shall be coated with colored
chalk/water solutions to show contact points with the vehicle's door and

interior components. The chalk/water solution shall be applied after final

dummy positioning.

CHALK COLORS TO BE USED ON TEST DUMMIES

DUMMY PART DRIVER
Face Blue
Top of Head Yellow
Left Side of Head Green
Back of Head Red
Left Hip Red
Left Shoulder Orange

VEHICLE AND DUMMY PHOTOGRAPHIC COVERAGE (REAL-TIME)

The real-time camera (24 fps) shall be used to document the pretest and post

test condition of the test vehicle and pole in addition to the pretest and post test
positions of the test dummy including but not limited to the placement of the lap

and shoulder belt on the dummy.
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9. PHOTOGRAPHIC DOCUMENTATION....Continued
9.5 IMPACT EVENT MARKERS

It is strongly recommended that in-camera light emitting diodes (LEDS) be used
to record the side impact event time zero point. If this is not possible, strobe
lights or taped flash bulbs shall be placed in the field-of-view of all twelve
high-speed cameras to mark the time zero point. The contractor shall use
pressure switches attached to the test vehicle or pole impact face in order to
trigger the time zero indicators.

9.6 PHOTOGRAPHIC TARGETS AND TAPE FOR TEST VEHICLE

PHOTOGRAPHIC TARGETS AND TAPE FOR RIGID POLE AND TEST VEHICLE
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FIGURE 9
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9. PHOTOGRAPHIC DOCUMENTATION....Continued

A.

Twenty-five millimeter (25 mm) wide yellow/black checkerboard tape shall
be placed along the struck side of the test vehicle at the following five
levels above the ground surface —

(1)  LEVEL 1 - side sill top height
(2) LEVEL 2 — occupant H-Point height

(3) LEVEL 3 — mid-door height (midpoint of distance from the bottom
of the windowsill to bottom of door).

(4) LEVEL 4 — window sill height
(5) LEVEL 5 - top of window height

In addition, the target tape shall be placed vertically on the struck side of
the vehicle coincident with the pole impact location. On the top of the
vehicle, place target tape down the longitudinal centerline of the entire
vehicle (excluding glazing surfaces). Also, place target tape laterally
across the roof of the vehicle in two locations 90 deg. to the centerline
tape. First, in-line with the pole impact location, second, in-line with the left
B pillar. On the front of the vehicle, place target tape in the lateral
direction either on the bumper on another surface that is nearly planar
(vehicle YZ). On the pole apparatus, place two strips of target tape
vertically along the sides of the pole just behind the cylindrical impact
faces.

Photographic targets (100 mm diameter) shall be placed on the vehicle
and pole as follows:

(1)  the driver door to denote the vehicle CG location,
(2)  the roof to mark the head CG location,
(3) 2 targets on the roof aligned with the longitudinal centerline exactly

760 mm (30 in.) apart (center to center) centered on rigid pole
centerline,
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PHOTOGRAPHIC DOCUMENTATION....Continued

(4) 2 vertical targets 610 mm (24 in.) apart rear of the B-pillar centered
about the longitudinal centerline,

(5) 2 targets on the hood aligned with the longitudinal centerline
exactly 610 mm (24 in.) apart (center to center),

(6) 2 targets on the trunk aligned with the longitudinal centerline
exactly 305 mm (12 in.) apart (center to center),

(7)  on the top of the pole behind the cylindrical impact masses.
If the roof/hood/trunk surface(s) is too short to accommodate the
recommended placements of the photographic targets 3-6, the COTR
shall determine the separation distances.
TARGET VEHICLE INFORMATION PLACARDS
Test vehicle identification placards shall be positioned so that at least one
placard will be visible in each of the 10 camera's field of view. The following
information shall be shown:
A. Target vehicle's NHTSA number
B. The words "Rigid Pole Side Impact", FMVSS 201
C. Date of the side impact test
D Name of contract laboratory
E. Vehicle year, make and model
CRASH FILM TITLE HEADING & SEQUENCE
The contractor shall submit 3 copies of the 16mm color movie film for each crash
test two weeks from the date of the vehicle crash test. The master print for each

of the crash test films shall be retained by the contractor, but will be made
available to the NHTSA upon request.
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The 16 mm color test movie film shall include the following title frames:

A.

C.

The following Rigid Side Impact Test was conducted under the contract
with the National Highway Traffic Safety Administration by (laboratory
name, city, state).

Rigid Pole Side Impact at x.x km/hr - FMVSS 201
Test Vehicle Model Year, Make and Model
NHTSA No. XXXXXX

Date of Impact Event

Contract No.: DTNH22-XX-X-XXXXX

The ending frame shall state "THE END".

The film shall be edited in the following sequence:

ETMOOm>

Title

Pretest Coverage

Real Time Pan Coverage

All high speed coverage

Post test Coverage

Any vehicle failures or anomalies.
"The End"

STILL PHOTOGRAPHS

Photographs shall be color, 203 mm x 254 mm (8 in. x 10 in.), and be clear and
sharp. A tag, label or placard identifying the test vehicle model, NHTSA number,
and test date shall appear in each photograph and be legible. Each photograph
shall be labeled as to subject matter. As a minimum the following photographs
shall be included:

A.

B.

Pretest and post test frontal views of the target vehicle
Pretest and post test rear views of the target vehicle

Pretest and post test side views of the struck side of the vehicle showing
initial impact line longitudinally and vertically on the target vehicle
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D.

M.

N.

Pretest and post test occupant compartment views showing the SID/HIII
positions and the available clearance between the dummy and the struck
door, as well as positions of belt restraints (photographs with door closed
and with door open)

Post test close-up view of impact zone

Pretest views of dynamic system

Post test views of the deployed dynamic system, head impact location
marks

Pretest and post test views of front inner door panel
Pretest and post test views of rear inner door panel
Post test overhead view of impact location

Pretest shots of all vehicle mounted sensors

Post test views of damaged interior components such as the dashboard,
seats, and steering wheel/column, upper interior

Closeup view of vehicle's certification label

Closeup view of vehicle's tire information placard or label

9.10 VEHICLE MEASUREMENTS

A.

EXTERIOR PROFILE MEASUREMENTS (SIDE CRUSH)

Prior to the test (with the test vehicle in the “as tested” configuration)
exterior profile measurements of the impact side of the vehicle shall be
made. These (pretest and post test) measurements are to be made at all
five levels across the entire length of the vehicle at 75 mm intervals
between the A and B pillars, and at 150 mm intervals elsewhere as shown
in Figure 10. These lateral measurements are made from a reference
plane which is parallel to the test vehicle’s longitudinal centerline.
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NOTE: The post test measurements shall begin at the first 150 mm mark
forward of forwardmost point of the induced damage and end at the first
(150 mm) mark past the rearwardmost point of the induced damage.
Measurements shall be made to the same targets used for the pretest
measurements (these will not necessarily be every 75 mm after the test).

PRETEST AND POST TEST EXTERIOR PROFILE MEASUREMENTS

[ Vertical Impact Reference Line

LEVEL 5

LEVEL 4

— LEVEL 3
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O — —|
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38—

1 I | | |
1%0 300 4% 600 ' 900 1200 GROUND
mm

1200 900 %
mm mm mm mm mm m mm mm mm mm mm mm
«— —>
WHEELBASE = 2,550 mm (Typical) LEFT (-)  RIGHT (+)

LEFT SIDE VIEW
FIGURE 10

B. TEST VEHICLE INSTRUMENTATION LOCATION & MEASUREMENTS

Pretest and post test measurements of all the vehicle accelerometer/
sensor locations should be taken. A point on the vehicle that will not
experience significant relative displacement, such as the vehicle CG or
right side (for a left side impact) lower sill, should be chosen as the
reference point for the measurements.

C. STRUCK SIDE DIMENSIONS

Pretest and post test dimensional measurements of the struck side of the
vehicle should be recorded on the appropriate data sheet(s). The vehicle
must be in the “as tested” configuration.
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NOTE: All measurements should be accurate to within £3 mm. In the
case of post test sensor location measurements, this may not always be
possible, but every effort should be made to collect as accurate results as
possible.

DEFINITIONS
CURB WEIGHT

The weight of a vehicle with standard equipment; maximum capacity of engine
fuel, oil, coolant; and, if so equipped, air conditioning and additional weight
optional engine.

DESIGNATED SEATING CAPACITY (DSC)

The number of designated seating positions provided as found on the tire
information placard (required for passenger cars by FMVSS 110). This number
must be consistent with the number of restraints in the vehicle.

DESIGNATED SEATING POSITION (DSP)

Any plan view location capable of accommodating a person at least as large as a
5th percentile adult female, if the overall seat configuration and design and
vehicle design is such that the position is likely to be used as a seating position
while the vehicle is in motion, except for auxiliary seating accommodations such
as temporary or folding jump seats. Any bench or split-bench seat in a
passenger car, truck or multipurpose passenger vehicle with a GVWR less than
10,000 pounds, having greater than 1270 mm of hip room (measured in
accordance with SAE Standard J 1100(a)) shall not have less than three
designated seating positions, unless the seat design or vehicle design is such
that the center position cannot be used for seating.

DYNAMICALLY DEPLOYED INTERIOR HEAD PROTECTION SYSTEM

A protective device or devices which are integrated into a vehicle and which,
when activated by an impact, provides, through means requiring no action from
occupants, protection against head impacts with interior structures and
components of the vehicle in crashes.
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DEFINITIONS....Continued
H-POINT

The mechanically hinged hip point of a manikin which simulates the actual pivot
center of the human torso and thigh, described in SAE Recommended Practice
J826, "Manikin for Use in Defining Vehicle Seating Accommodations," May 1987.

SIDE IMPACT HYBRID DUMMY (SID/HIII)

The SID/HIII is identical in many respects to the existing P572 Subpart F test
dummy used in FMVSS 214 except that the SID head and neck have been
replaced with the P572 Subpart E head and neck assembly including a modified
head-neck bracket assembly. The thorax and pelvis have been designed to
produce human-like acceleration responses in the lateral direction. Also, the
dummy has provision to mount accelerometers on the ribs, spine and pelvis; a
shock absorber between the ribcage and the spine; and a hinge where the ribs
attach to the spine. The SID/HIIlI does not have articulating arms or shoulders.
Instead, the mass of the arms has been incorporated into the mass of the thorax,
and urethane foam arms have been added for the appropriate biofidelity
characteristics.

UNLOADED VEHICLE WEIGHT (UVW)

The weight of a vehicle with maximum capacity of all fluids necessary for
operation of the vehicle, but WITHOUT cargo or occupants.

TEST EXECUTION
TEST VEHICLE PREPARATION
A VEHICLE TEST WEIGHT
AS DELIVERED
After the test vehicle is received, fluids will be added to 100% capacity and

the vehicle weight recorded to determine the "Unloaded Vehicle Weight"
(UVW).
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NOTE: The scales used to weigh the test vehicle shall be accurate to
within 0.1%.

RATED CARGO AND LUGGAGE WEIGHT

FMVSS 110 requires that the Vehicle Capacity Weight (VCW) and the
Designated Seating Capacity (DSC) be recorded on the tire information
placard for passenger cars. This information can be used to determine
the "Rated Cargo and Luggage Weight" (RCLW) as follows:

RCLW = VCW - (68 kg x DSC)

Where the VCW is not provided on the label (for a multipurpose
passenger vehicle, truck, or bus) it can be calculated by the following
formula:

VCW = Gross Vehicle Weight - UVW
FULLY LOADED (CALCULATED TEST VEHICLE TARGET WEIGHT)

The fully loaded condition is the vehicle loaded to its UVW, plus the
vehicle’s RCLW (or 136 kg (300 Ib), whichever is less) located along the
vehicle’s longitudinal centerline in the luggage compartment, plus the
weight of the necessary fully instrumented SID/HIII, placed in the test
configuration.

The calculated Test Vehicle Target Weight (TVTW) [fully loaded test
weight] is computed as follows:

TVTW = UVW + RCLW + (weight of instrumented SID/HIII)
NOTE: A SID/HIII shall be placed in the front outboard seating position on

the struck side of the vehicle for a dynamic head impact protection
system.
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AS TESTED VEHICLE WEIGHT

Drain the fuel system and operate the engine until the fuel system is dry.
Slowly refill the entire fuel system (rotate engine) with Stoddard solvent
which has been dyed purple, having the physical and chemical properties
of Type 1 solvent or cleaning fluid, Table 1, ASTM Standard D484-71,
"Standard Specifications for Hydrocarbon Dry-cleaning Solvents" until, not
less than 92 percent and not more than 94 percent, of the vehicle
manufacturer's stated "usable capacity” is reached (use the useable
capacity supplied by manufacturer, do not use values in the owners
manual). This volume will be furnished by the COTR. The Stoddard
solvent must be filtered while being introduced into the fuel system. Drain
all other fluids from the test vehicle with the exception of brake fluid if
required for abort system, so that Stoddard solvent leakage from the fuel
system will be evident. Just prior to the test, operate the engine to assure
that Stoddard solvent is present throughout the entire fuel system.

NOTE: It is permissible to cut small holes in coolant hoses and
transmission torque converters to assure that all fluid other than Stoddard
solvent has been removed from the vehicle.

Load the vehicle with the required instrumented test dummies and
necessary on-board test equipment (including all instrumentation boxes,
cameras, lighting, etc.) and then add ballast, if necessary, to achieve the
Test Vehicle Target Weight. Weigh the vehicle again and record this
weight as the actual Test Vehicle Weight (TVW).

The Actual Test Vehicle Weight (TVW) shall have the following
boundaries;

(Calculated TVTW -4.5kg.) $ Actual TVW $ (Calculated TVTW - 9 kg.)
If the Calculated Test Vehicle Target Weight (TVTW) is exceeded, the
contractor must notify the COTR to discuss the possible removal of

vehicle components or instrumentation which would decrease the weight.

NOTE: Under no circumstances shall the actual vehicle test weight be
greater than the Test Vehicle Target Weight (TVTW).



38

11. TEST EXECUTION....Continued

B.

VEHICLE ATTITUDE (INCLUDING PITCH AND ROLL ANGLES)

When the vehicle is in it's "as delivered," "fully loaded" and "as tested"
condition, locate the vehicle on a flat, horizontal surface to determine the
vehicle attitude. Determine using the same level surface or reference
plane and the same standard points on the test vehicle for the "as
delivered," "fully loaded" and "as tested" condition.

Measure the angles relative to a horizontal plane, front-to-rear and from
left to right for the "as delivered," "fully loaded" and "as tested" conditions.
The front-to-rear angle (pitch) shall be measured along a fixed reference
on the driver's and passenger's door sill. Mark where the angles are taken
on the door sill. The left to right angle (roll) shall be measured along a
fixed reference point on the front and rear bumpers at the vehicle
longitudinal centerline. Mark where the angles are measured.

The vehicle "as tested" pitch and roll angles shall be between the "as
delivered" and "fully loaded" condition, inclusive.

TEST TEMPERATURE CONDITIONS

The Contractor must verify that the dummy temperature is in the specified
temperature range (20.6EC - 22.2EC). The dummies must be soaked in
an ambient air environment in the specified temperature range for 16
hours prior to test conduct. The ambient air temperature must be
monitored and continuously recorded within 915 mm (36") of the dummies.
The temperature sensor(s) shall be accurate to at least

within £ 0.1EC.

The Contractor shall mark the ambient air temperature recording with the
date, time and technician’s name at the beginning of the 16 hour soak and
when the vehicle begins to move toward the pole. Any excursions from
the specified temperature must be noted on the recording along with the
reason for the excursion. Minor (£ .5EC) temperature fluctuations (above
or below the specified 20.6EC to 22.2EC) are acceptable if they last less
than a cumulative of 5 minutes. Temperature recordings shall be supplied
to the COTR with final test reports.



39

11. TEST EXECUTION....Continued

D. ADDITIONAL PRETEST VEHICLE SETUP

(1)

(2)

3)

Adjustable seats (on impact and nonimpact side) are placed in the
adjustment position midway between the forward most and
rearmost positions, and then if separately adjustable in a vertical
direction, are adjusted to the lowest position. If an adjustment
position does not exist midway between the forward most and
rearmost positions, the closest adjustment position to the rear of
the midpoint is used. (i.e.; the seat will be moved more rearward.)

Place all adjustable seat backs in the manufacturer's nominal
design riding position in the manner specified by the manufacturer.
If the position is not specified, set the seat back at the first detent
rearward of 25 degrees from the vertical (when seat is unoccupied).
(Provided by COTR).

Place each adjustable head restraint in its highest adjustment
position. Position adjustable lumbar supports so that they are set in
their released, i.e., full back position.

Dummy Seating Procedure: The dummy shall be seated initially
using the FMVSS 214 seating and positioning procedures as
outlined in Appendix B.

Establish the rearmost point (pt A) of intersection of the rear
surface of the SID/HIII head (in the midsagittal plane) and a
horizontal plane passing through the head’s center of gravity (See
Figure 11). If this point is NOT at least 50 mm (measured along the
head cg horizontal plane, perpendicular to the vehicle’s longitudinal
centerline) forward of the front door daylight opening (pt B) (door
must be closed - measure to the forward most point of the door
daylight opening, which may be part of the door trim), then adjust
the SID/HIII position as follows:

(A)  Adjust the seat back angle until the 50 mm clearance is
achieved, up to a maximum of 5 degrees. Please consult
the COTR for seat back angle measurement location (see
Section D(2) above).
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11. TEST EXECUTION....Continued

(9)

(B) If the clearance cannot be established with the seat back
angle adjustment alone, then the seat is moved forward from
the mid-position until either the 50 mm clearance is
achieved, the seat's full forward adjustment is reached, or
until there is knee interference, whichever comes first.

NOTE: Upon moving the seat forward, the target H-point is
moved from it’s initially specified horizontal and vertical
location.

(C) Ifthe clearance cannot be established with the seat back
angle and seat track adjustment of 5(A) and (B), then further
adjust the seat back angle until the 50 mm clearance is
achieved, or until the seat back is in it's full upright locking
position, whichever comes first.

(D) Record the final seat back angle, seat track position and H-
point movement.

The test dummy shall be restrained using ALL available belt
systems in all seating positions. Adjustable anchorages are placed
in the mid adjustment position or if there is no mid position, the
COTR will determine test position.

Adjustable steering controls are adjusted so that the steering wheel
hub is at the geometric center of the locus it describes when it is
moved through its full range of driving positions. If there is no
detent at this position the steering controls will be adjusted
according to the manufacturer’s instructions. (Provided by COTR)

Any adjustable arm rests shall be tested in the retracted (up)
position.

The test vehicle tire pressures shall be as stated on the tire placard
or label to determine the “as delivered” and ‘fully loaded” vehicle
attitude. If the tires on the vehicle are not the same as those
specified on the tire placard, the C.O.T.R. shall determine what tire
pressure should be used.
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TEST EXECUTION....Continued

(10)

(13)
(14)
(15)
(16)

(17)

(18)

All test vehicle doors, including any rear hatchback or tailgate, shall
be fully closed and latched but NOT LOCKED. (S8.23)

NOTE: Instrument Panel telltales shall be checked just prior to test
to ensure that all doors and hatches are closed.

All the test vehicle's side windows that are adjustable shall be fully
OPEN. If so equipped, the test vehicle's sunroof shall be CLOSED.

Convertibles and open-body type vehicles have the top, if any, in
place in the closed passenger compartment configuration.

The key shall be in the ignition and switched to the “ON” position.
Parking brakes shall be ENGAGED.

Manual transmissions shall be placed in SECOND gear.
Automatic transmissions shall be placed in NEUTRAL.

The compartment temperature of the test vehicle shall be
maintained at 20.6EC to 22.2EC (69EF - 72EF) for a minimum of
four hours prior to the test.

Onboard cameras may be removed (with approval of COTR) if
there is a problem attaining the test weight of the vehicle.
Instrumentation should be removed first if possible. If there is a
problem attaining the vehicles test weight, the COTR may require
the onboard instrumentation to be removed. This will entail the
instrumentation to be flexible enough to record data outside of the
vehicle via umbilical cables or other equivalent (as approved by the
COTR) devices.
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REAR'VIEW
FIGURE 11
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TEST EXECUTION....Continued

IMPACT REFERENCE LINE

A vertical impact reference line shall be established on the test vehicle at the intersection of the
vertical transverse plane through the dummy head CG (front outboard designated seating
position) and the vehicle exterior. The vertical impact reference line should be aligned with the
centerline of the rigid pole such that the vehicle impacts the pole centerline within £ 38 mm (+ 1.5
in) horizontally.

PHOTOGRAPHIC TARGETS AND TAPE FOR RIGID POLE AND TEST
VEHICLE
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TEST EXECUTION....Continued
DUMMY PREPARATION, POSITIONING AND PLACEMENT

The stabilized temperature of the test dummy at the time of the side impact test
shall be at any temperature between 20.6-C and 22.2-C. Each test dummy shall
be clothed in form fitting cotton stretch garments with short sleeves and pants
(above-the-knee to midcalf length). Each foot of the dummy shall be equipped
with a size 11EEE shoe which meets the configuration, size, sole, and heel
thickness specifications of MIL-S-13192 and weighs 0.48 kg to 0.66kg.

NOTE: In order to prevent permanent seat set, do NOT place the dummy in the
test vehicle for overnight storage.

Initial dummy positioning procedures are detailed in Appendix B. Final
positioning, if necessary (rear portion of head CG not 50 mm forward of front
door daylight opening), shall be conducted in accordance with TP 201P - Section
11D (1 thru 5) The final positions of the driver dummy seated in the test vehicle
shall be recorded by taking the following measurements (accurate to £3 mm);

SID/HIII LONGITUDINAL CLEARANCE DIMENSIONS (See Figure 13)

*HH HEAD TO HEADER - taken from the point where the dummy's nose meets
his forehead (between the eyes) to the furthest point forward on the
header.

*HW HEAD TO WINDSHIELD - taken from the point where the dummy's nose
meets his forehead (between the eyes) to a point on the windshield. Use
a level or plumb-bob.

HZ HEAD TO ROOF - taken from the point where the dummy's nose meets
his forehead (between the eyes) to the point on the roof directly above it.
Use a level.

*CS STEERING WHEEL TO CHEST - taken from the center of the steering
wheel hub to the dummy's chest. Use a level.
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11. TEST EXECUTION....Continued

*CD

NR

KDL

/KDR

PHX

PHZ

*HB

CHEST TO DASH - place a tape measure on the tip of the driver dummy's
chin and rotate 125 mm of it downward toward the dummy to the point of
contact on the transverse center of the dummy's chest. Then measure
from this point to the closest point on the dashboard either between the
upper part of the steering wheel between the hub and the rim, or measure
to the dashboard placing the tape measure above the rim, whichever is a
shorter measurement.

NOSE TO RIM - taken from the tip of the driver dummy's nose to the
closest point on the top of the steering wheel rim

LEFT AND RIGHT KNEES TO DASHBOARD - taken from the center of
the knee pivot

bolt's outer surface to the closest point forward acquired by swinging the
tape measure in continually larger arcs until it contacts the dashboard.
Also reference the angle of this measurement with respect to the
horizontal for the outboard knee (KDA).

H-POINT TO STRIKER(X) - locate a point on the striker; project this point
(preferably, with a level) vertically downward; place tape measure on H-
point and extend horizontally until it intersects level; record this
measurement.

H-POINT TO STRIKER(Z) - locate a point on the striker; project this point
(preferably, with a level) horizontally toward the H-point; place tape
measure on H-point and extend vertically until it intersects level; record
this measurement.

NOTE: The B-pillar striker will be used as the reference point for PHX &
PHZ measurements.

HEAD TO CENTER PILLAR - Locate the horizontal plane passing through
the dummy head center of gravity. |dentify the rearmost point on the
dummy head in that plane. Construct a line in the plane that contains the
rearward point of the front door daylight opening and is perpendicular to
the longitudinal vehicle centerline. Measure the longitudinal distance
between the rearmost point on the dummy head and this line.



11.

46

TEST EXECUTION....Continued
SID/HIII LATERAL CLEARANCE DIMENSIONS (See Figure 14)

*HR HEAD TO SIDE HEADER - measure the shortest distance from the point
where the dummy's nose meets his forehead (between the eyes) to the
side edge of the header just above the window frame, directly adjacent to
the dummy.

*HS HEAD TO SIDE WINDOW - taken from the point where the dummy's
nose meets his forehead (between the eyes) to the outside of the side
window. In order to make this measurement, roll the window down to the
exact height which allows a level measurement. Use a level.

*AD ARM TO 