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SECTION 1

PURPOSE, TEST PROCEDURE AND SUMMARY OF TEST FORD01

1.1
PURPOSE

This 40% Offset Frontal Impact Test is part of the FY’ 2000 crash worthiness evaluation program sponsored by the National Highway Traffic Safety Administration (NHTSA) under Contract Number DTNH22-97-D-02007. The purpose of this test is to obtain vehicle crashworthiness, occupant restraint system performance, and lower leg data for 40% offset barrier impacts. 

1.2 
TEST PROCEDURE

This 40% offset Frontal impact test was conducted in accordance with the Office of Crashworthiness Standards (OCS) New Car Assessment Program (NCAP) Laboratory Indicant Test Procedure, dated 01 October 1996 and the corresponding KARCO Engineering Test Procedure KTP-001, dated October 18, 1996. Data was obtained indicant of FMVSS 212, "Windshield Retention"; FMVSS 219, "Windshield Zone Intrusion (Partial)"; and FMVSS 301 "Fuel System Integrity" performance. Procedures for receiving, inspection testing and reporting of test results are described in the test procedures and are not repeated in this report.


The test was conducted at KARCO Engineering on August 15, 2000 at a speed of 59.82 km/h. The test vehicle was instrumented with eight (8) accelerometers to measure longitudinal and lateral accelerations. The driver and passenger's restraint systems were instrumented with four (4) seat belt load cells to measure lap and shoulder belt force. The 40% offset impact event was documented by; one (1) real-time panning motion picture camera and eighteen (18) high-speed motion picture cameras. The pre- and post-test conditions were recorded by one (1) real-time motion picture camera. Camera locations and pertinent camera information is documented in the data sheets. Pre- and post-test photographs of the vehicle and dummies can be found in Appendix A.


The test vehicle contained two (2) part 572E 50th percentile adult male anthropomorphic test devices (ATDs). The ATDs were positioned in the front outboard seating positions according to the dummy placement procedures specified in the Laboratory Indicant Test Procedure. Both ATDs were instrumented with head, chest, and pelvic tri-axial accelerometers, left and right femur load cells, upper and lower tibia sensors, and foot accelerometers.  In addition, chest displacement and upper neck six-axis force and moment sensors were utilized. Ninety-six (96) channels of data were recorded with a PC based (TDAS) on-board data acquisition system. The data was digitally sampled at 10,000 samples per second and processed per section IP11 of the Laboratory Indicant Test Procedure.

The Driver ATD (Serial No. 34) and the right-front passenger ATD (Serial No. 35) were re-calibrated prior to this test.  FMVSS 208 "Occupant Crash Protection" injury criteria were not exceeded by either ATD during this 40% offset frontal impact test.

1.3
SUMMARY OF FRONTAL BARRIER IMPACT TEST
A deformable barrier was mounted to a fixed barrier and was impacted by a 2000 Ford Expedition 4WD 4-door SUV traveling at velocity of 59.82 km/h. The test vehicle weight is 2742 kilograms with two (2) part 572E 50th percentile adult male ATDs, and instrumentation. The test vehicle is equipped with longitudinally mounted 4.6-liter, 8-cylinder engine and a 4-speed automatic transmission. 


The driver Head Injury Criteria (HIC) is 293.5. The maximum resultant chest deceleration over three (3) milliseconds is 28.6 g’s. The left and right femur loads are –3956.3 and –1873.7 Newtons, respectively. Chest deflection for the driver ATD peaked at –21.3 mm. The driver ATD head chest, and abdomen contacted the airbag, and both knees contacted the knee bolster. 


The right front passenger's HIC is 396.3. The maximum resultant chest deceleration over three (3) milliseconds is 35.9 g’s. The left and right femur loads are –1410.8 and –937.8 Newtons respectively. Chest deflection for the passenger ATD peaked at –34.4 mm. The passenger ATD head contacted the airbag and headrest, the chest and abdomen contacted the airbag and both knees contacted the glove box.

Maximum shoulder belt spool out as measured by on-board potentiometers is 77.8 mm for the driver ATD and 62.2 mm for the passenger ATD. The shoulder belt stretch was 0.000 mm/cm for the driver ATD and 0.117 mm/cm for the passenger ATD.


There was 100 percent windshield retention (minimum 50 percent required for passive restraint systems). No intrusion occurred into the protected or unprotected zone of the windshield. Approximately 3200 ounces (by weight) of Stoddard leaked during the first thirty minutes after impact. An additional 57 ounces leaked during static rollover.

             The test vehicle sustained a maximum static crush of 1040 mm located at the left side of the vehicle. The driver side door was jammed and passenger side doors opened without the aid of tools.

1.4
GENERAL COMMENTS

The 2000 Ford Expedition 4WD 4-door SUV passed the requirements of FMVSS 208, FMVSS 212, FMVSS 219. The tested vehicle failed to meet the test requirements of FMVSS 301. Data pertaining to these standards are presented in the data sheets.


The vehicle, occupant, camera and measurement data are presented in Section 2. Appendix A contains the still photograph prints.  Appendix B contains the dummy and vehicle response data traces. Appendix C contains the deformable barrier crush profile. Appendix D contains the instrumentation data channel assignments. Appendix E contains the dummy calibration data and Appendix F contains the owner’s manual instructions for the occupant seating and restraint systems.

SECTION 2

OCCUPANT AND VEHICLE INFORMATION/DATA SHEETS

Test Vehicle:

2000 Ford Expedition 4WD 4 door SUV

NHTSA No.:

FORD01


Test Program:

2000 NHTSA 40% Offset

Test Date:

8/15/00
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Quantity

Typical Application

Std Units

Metric Unit

Multiply By

Mass

Vehicle Weight

lb 

kg

0.4536

Linear Velocity

Impact Velocity

mile/h

km/h

1.609

Length or Distance

Measurements

in

mm

25.4

Volume

Fuel Systems

gal

liter

3.785

Volume

Small Fluids

oz

mL

29.573

Pressure

Tire Pressures

lbf/in

2

kPa

7.0

Volume

Liquid

gal

liter

3.785

Temperature

General Use

o

F

o

C

=(tf -32)/1.8

Force

Dynamic Forces

lbf

N

4.448

Moment

Torque

lbf/ft

Nm

1.355

* Based on the Recommended Practice in SAE J916, May 85


DATA SHEET NO. 4

TEST VEHICLE INFORMATION
Test Vehicle:

2000 Ford Expedition 4WD 4 door SUV

NHTSA No.:

FORD01


Test Program:

2000 NHTSA 40% Offset

Test Date:

8/15/00


Nominal Design Riding Position

[image: image1.png]


The driver and passenger seat backs are positioned to the manufacturers designated angle. The procedure is as follows: An inclinometer is inserted through a slit in the seat back the fabric, making contact with the rigid portion of the seat frame assembly, approximately 13 inches above the pivot point of the seat back. The inclinometer is placed against the flat surface of the seat back and the angle is measured directly from the dial face.

Driver seat back angle:

21° with a seated dummy

Passenger seat back angle:

21° with a seated dummy

SEAT FORE/AFT POSITIONS

The driver seat is electrically adjusted and is set to middle position. The passenger seat is mechnically adjusted and has 19 positions or detents, and set to middle position. The first or forward most position is counted as number one (1).

Driver seat fore/aft total travel:

192 mm total travel


Driver seat fore/aft position:

96 mm aft of forward most


Passenger seat fore/aft total travel:

19 seating positions or detents


Passenger seat fore/aft position:

10th detent from forward most


SEAT BELT UPPER ANCHORAGE

The test vehicle was equipped with adjustable anchorages for both driver and passenger seat positions. There are 5 positions or detents. Anchors are set to middle position.
DATA SHEET NO. 4…(continued)

TEST VEHICLE INFORMATION

Test Vehicle:

2000 Ford Expedition 4WD 4 door SUV

NHTSA No.:

FORD01


Test Program:

2000 NHTSA 40% Offset

Test Date:

8/15/00


Fuel Tank Capacity Data

The 
“Usable Capacity" of the standard equipment fuel tank is:

113.6

liters

The “Usable Capacity" of any optional equipment fuel tank is:

N/A

liters

“Usable Capacity” used for certification tests FMVSS 301 requirements:

104.5 to 106.8

liters

Actual amount of Stoddard solvent added to vehicle for certification test:

105.6

liters
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FRONT SEAT ASSEMBLY

The test vehicle is equipped with an electric fuel pump. The fuel pump operates for approximately two seconds after the ignition is placed to the “ON” position, after which the fuel pump automatically shuts off. The fuel filler door is located on the left rear fender. The standard fuel tank occupies the area under the left center and rear seat. Fuel lines run along the left frame rail to the engine compartment.
STEERING COLUMN ADJUSTMENT
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Steering wheel and column adjustments are made 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 motion. An aluminum plate is placed across the rim of the steering wheel, an inclinometer is placed onto the plate and the angle is measured. The tested vehicle has an adjustable steering column with 5 detents. The column is set to the middle position as indicated in the drawing at right and the angle below.

Lowermost, position 1:

77(

Geometric center, position 2:

69(


Uppermost, position 3:

61(

DATA SHEET NO. 5

DUMMY POSITIONING IN VEHICLE

Test Vehicle:

2000 Ford Expedition 4WD 4 door SUV

NHTSA No.:

FORD01


Test Program:

2000 NHTSA 40% Offset

Test Date:

8/15/00
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