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DISCLAIMER

This document is disseminated under the sponsorship of the Department of Transportation in the interest
of information exchange. The United States Government assumes no respongbility for the contents or use
thereof.

The opinions, findings, and conclusions expressed in this publication are those of the authors and not
necessarily those of the Nationd Highway Traffic Safety Administration.

The crash invedtigation process is an inexact science which requires that physical evidence such as skid
marks, vehicular damage measurements, and occupant contact points are coupled with the investigator's
expert knowledge and experience of vehicle dynamics and occupant kinematicsin order to determine the
pre-crash, crash, and post-crash movements of involved vehicles and occupants.

Because each crash is a unique sequence of events, generaized conclusions cannot be made concerning
the crashworthiness performance of the involved vehiclg(s) or ther safety systems.
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VERIDIAN ADVANCED OCCUPANT PROTECTION SYSTEM INVESTIGATION
VERIDIAN CASE NO. CA00-021
VEHICLE: 2000 FORD TAURUS SE
LOCATION: TENNESSEE
CRASH DATE: MAY 2000

BACKGROUND

Thison-steinvestigation focused on the performance of the Advanced
Occupant Protection System (AOPS) ina2000 Ford Taurus SE. The
vehicle was rented from aloca renta car company and involvedinan
early morning crash with autility pole. Therenter reported the vehicle
as stolen to the rental car company, however, the police crash report
identified a relative of the renter as the driver of the vehicle. This
person denied involvement in the crash to the SCI program. The
Taurus sustained minor center frontal damage (Figure 1) that did not
warrant deployment of the frontd air bag system or firing of the seet
bdt buckle pre-tensoner. There was no occupant contact evidence
within the vehicle and the driver was police reported as not injured.
The Taurussustained policereported disabling damage and wastowed
from the scene of the crash.

Figure 1. Front left three-
quarter view of the
2000Ford Taurus.

This crash was identified by a consultant who provided natification of another 2000 Ford Taurus crash to
the NHTSA Specid Crash Investigations Headquartersin June 2000. Thisvehiclewas stored at the same
rental car depot asthe other 2000 Ford Taurus. An on-Siteinvestigation wasassigned for the other Taurus
crash and this vehicle was included in the AOPS study due to its avallahility. A single trip was scheduled
to ingpect both vehicles and download the Event Data Recorders (EDR) on July 11, 2000. Thedday in
this investigation was to accommodate lega representatives of the other Taurus case and representatives
of Ford.

SUMMARY

Crash Site
The crash sitefor this minor severity crash was not ingpected during this on-gteinvestigetion. The police
crashreport identified the crash asoccurring at a3-leg T-intersection in acity environment during nighttime
hours. The conditions were reported as dark, but lighted with rain and wet asphalt road surfaces. The
Taurus wastraveling on afour-lane state route that wasintersected by another four-laneroad which formed
the T-intersection. Traffic flow through the intersection was controlled by an overhead sgnd system.

Crash Sequence
Pre-Crash
The 2000 Ford Taurus was traveling in a northerly direction on the curb lane of the four lane Sate route
on an approach to the 3-leg T-intersection. The driver gpparently had a green signd phase and was
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traveling Sraight through theintersection. Asthedriver entered the intersection, anon-contact vehicle that
was traveling ahead of the Taurus sopped in the curb lane at the north leg of theintersection. The driver
of the Taurus steered right and braked to avoid impact with the non-contact vehicle. The Taurus departed
the northeast corner of the intersection and struck a utility pole that was located adjacent at the roadedge.

Crash

The center frontal areaof the Ford Taurusimpacted the wooden utility
pole. The 12 o'clock direction of force impact crushed the front
bumper system, the hood face, and the radiator support pandl (Figure
2). Maximum crush was19.3cm (7.6") located on the bumper beam
9.5 cm(3.75") right of thevehicle scenterline. Thedamageagorithm
of the WinSM A SH program computed atota vel ocity change of 18.5
km/h (11.5 mph) with a matching longitudind component. The
veocity change was below the threshold required for the fronta air
bag first stage deployment. Additionaly, the driver’ s seet belt buckle
pretensioner did not fire. The EDR output dataidentified the restraint
system as engaged.

- - = .
A ot st conce R L

Figure 2. Center frontal
damagetothe Taurus.

Post-Crash

The Ford Taurus came to rest engaged againgt the struck utility pole. Although unconfirmed by interview
data, the driver probably unbuckled the manud belt system and exited the vehicle unasssted. He was not
listed as injured on the police crash report and refused medica trestment. The investigating police agency
received notification 20 minutes following the crash and dispatched an officer to the scene. He arrived
within four minutes and initiated his on-scene investigation. There were no chargesfiled againg the driver
of the Taurus. The Taurus sustained disabling damage and was towed from the scene. The vehicle was
subsequently towed to the rental facility regiond depot where it was removed from service.

Vehicle Data
The 2000 Ford Taurus SE was manufactured in January 2000 and identified by vehicle identification
number (VIN) 1IFAFPS520Y A (production number deleted). At the time of the SCI inspection, the
vehide sodometer reading was (11,760 miles). The Tauruswas equipped with cloth covered front bucket
seatsand aflip-and-fold center armrest configuration that doubled asacenter armrest/comsoleand acenter
seated position.

The Tauruswas equipped with the Advanced Occupant Protection System (AOPS) that included acenter
front mounted crash sensor, dual stage inflators for the frontal air bags (Figure 3), a driver’s seat
positioning sensor, front seat belt buckle pre-tensioners (Figur e 4), load force limitersin the front seet belt
retractors, and a center tunnd mounted Restraints Control Module that had sensing and Event Data
Recording capabilities. Although the Taurus sustained a center frontal impact, the externa crash sensor
was not damaged. The Tauruswas not equipped with the adjustable pedd option or sdeimpact air bags.



Figure 3. Interior view of the Figure 4. Non-fired front
non-deployed frontal air bag seat belt buckle pre-
modules. tensioners.

Thefront outboard seated positionswere equi pped with continuous|oop 1ap and shoulder belt systemswith
diding latchplates, dual mode locking retractors with load force limiters. The center front position was
equipped with amanud lap belt. All threerear seat positionswere equipped with 3-point |ap and shoulder
bdt systems. Although the driver wasrestrained by the manua belt system, there was no loading evidence
on the system’s components. The load force limiter was not ingpected.

Vehicle Damage
Exterior:

The 2000 Ford Taurus sustained minor center frontal damage from the run-off-road impact with the utility
pole. Maximum crush was 19.3 cm (7.6") located on the bumper beam 9.5 cm (3.75") right of center
(Figure5). Theimpact deformed the bumper fascia and bumper beam, fractured the plastic grille, and
crushed the hood face and fiberglass upper radiator support panel. The direct contact damage began 6.6
cm(2.6") left of center and extended 17.8 cm (7.0") laterally to theright. The combined induced and direct
contact damage length was 125.7 cm (49.5") that extended the full width of the bumper beam. The crush
profile at the bumper beam (Figure 6) was asfollows. C1=0cm, C2=6.6
cm(2.6"),C3=13.2cm(5.2"),C4=17.8cm (7.0"),C5=89cm(3.5"), C6
=0 cm. The Callison Deformation Classification (CDC) for thisimpact event
was 12-FCEN-1.

Figure5.

Displacement of the A
bumper beam from Figure 6. Overhead view of
the fascia. thefrontal crush profile,



Interior:
There was no damage to the interior surfaces of the Ford Taurus.

Event Data Recorder Output
The Event Data Recorder (EDR) in the 2000 Ford Taurus was downloaded by the SCI team during the
on-steinvestigation. The hexidecimad dataretrieved in the field was dectronically forwarded to Ford for
interpretation. The results were received and are attached as an Appendix to this summary report. The
following isadiscusson of the data

The EDR recorded the status of the driver belt system as buckled and the status of the front right passenger
bet system as unbuckled. This was consstent with the police report identifying the driver as the sole
occupant of the vehicle at the time of the crash. The EDR recorded alongitudina deltaV of -12.1 kmv/h
(-7.5 mph) that occurred at 78 ms (end of recording time) withalatera deltaV of -1.9 kmv/h (-1.2mph).
The longitudina crush pulse was increasing at the 78 ms termination point of the EDR, therefore, the
WIinSMASH generated deltaV of -18.5 km/h (-11.5 mph) may be a more redigtic estimate of the totd
pulse experienced by the Taurus.

This longitudina component did not meet the threshold to fire the driver’s seat belt buckle pre-tensioner
or the fronta air bag system. Therefore, the agorithm times recorded from wake-up to pretensioner and
ar bag deployment are 0 ms.

Driver Demographics

Age/Sex: 20 year old mde
Height: Unknown
Weight: Unknown
Eyeware: Unknown
Manua Redrant

System Usage: 3-point Iap and shoulder belt system
Usage Source: EDR output data

Type of Medica

Treatment: None, not injured

Driver Injuries

Driver Injuries Injury Severity (AlSUpdate 98) Injury Mechanisms

Not injured N/A N/A




Driver Kinematics
The 20 year old mae driver of the 2000 Ford Taurus was presumed
to be in an upright driving posture and properly restrained by the
manud belt system. At impact, he responded to the 12 o' clock
direction of force by initiating a forward trgectory and loading the
manud belt system. The bdt system provided adequate crash
protection and prevented the driver from contact with interior
components (Figure 7). He was not injured and refused medical
treatment at the scene.

Figure7. Steering whedl rim
and knee bolster lacking
contact evidence.
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2000 Taurus/Sable EDR Kepaort - Charls
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2000 Taurus/Sable EDR Report - Memory Dump

Hexidecimal Module Memory Dump
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