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DISCLAIMER

This document is disseminated under the ponsorship of the Department of Transportation in the interest
of information exchange. The United States Government assumes no responsibility for the contentsor 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 Adminigtration.

The crash investigation process is an inexact science which requires that physica evidence such as skid
marks, vehicular damage measurements, and occupant contact points be 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 of the involved vehicle(s) or their safety systems.
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ADVANCED OCCUPANT PROTECTION SYSTEM STUDY
2000 FORD TAURUS
VERIDIAN CASE NO: CA00-013
LOCATION: MICHIGAN
CRASH DATE: MARCH, 2000

BACKGROUND

This on-gte investigation focused on the performance of the redesigned occupant protection systemin the
2000 Ford Taurus. The occupant protection system, designated by the manufacturer as the Persond
Protection System (PPS), was atotd redesign from earlier model years. The protection system consisted
of the integrated use of manua 3-point Iap and shoulder belts, pre-tensioners, seat position sensing and
dud-stage air bag inflation. The driver and front right passenger air bags were designed to deploy a
different thresholds of crash severity dependant on restraint use and seat position. A Restraint Control
Module (RCM) monitored and controlled the deployment of the various safety systems and had the
capability to record crash event data. The subject 2000 Ford Tauruswasthe striking vehiclein afront-to-
rear chain reaction crash that involved a 1987 Chevrolet 2 ton pick-up and a1988 Ford Taurus. The 31
year old mae driver of the Ford was restrained a the time of the crash by the vehicle's 3-point lgp and
shoulder belt. Hewas not injured.

The crash wasidentified through theweekly poll of the police agencies conducted by the Generd Estimates
System (GES). This crash report was forwarded to the Specid Crash Investigations team at Veridian
Engineering on May 2, 2000. The Crash Investigations Divison of the National Highway Traffic Safety
Adminigration (NHTSA) was informed of the crash by the Veridian SCI team and was subsequently
assigned the task of ingpecting the subject vehicle and downloading the RCM. The vehicle had been
partidly repared at the time of the SCI investigation.

SUMMARY

Crash S|te ‘ Crazh Diagesm wnd Remera
This three-vehicle crash occurred during the early evening
hours of March, 2000. It wasdusk at thetime of the crash
and the weather was not a factor. The road surface was
dry. At the scene, the primary roadway was configured
with two lanes, east/west in direction. A two lane
north/south road intersected from the south, forming a 3-
legintersection. Theintersection was controlled by a stop
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The speed limit in the area of the crash was 64 km/h (40 Wh i oy wds ) S e Heat
mph). Figure 1 isadiagram of the crash scene. 9F Vew. ®Z, Pusdme »32 mm
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Figure 1: Crash scene diagram.



Pre-Crasn

The 2000 Ford Tauruswaswestbound driven by a31 year old mae. He had areported height and weight
of 185 cm (73 in) and 83 kg (182 1b) and was restrained by the vehicle’ smanua 3-point |ap and shoulder
belt syssem. The Ford wasthe third vehicle in agtring of traffic. A 1987 Chevrolet 2 ton pick-up and a
1988 Ford Taurus were ahead of the subject vehicle. The driver reported traffic was moving a speeds
in the range of 48 to 64 km/h (30 to 40 mph). Asthe traffic gpproached the 3-leg intersection, the traffic
infront of the Taurusbegan braking. A non-contact vehicle was stopped in the westbound lane at the 3-leg
intersection. It wasthe driver’ sintensonto turn left onto the intersecting road. The vehicle was stopped
for an unknown duration waiting for eastbound traffic to clear. The 1988 Ford Taurus and a 1987
Chevrolet 2 ton pick-up came to a stop behind this vehicle.

Crash
The crash occurred when the driver of the 2000 Ford Taurus began to brake too late to completely stop.
The front plane of the Ford struck and under-rode the rear of the Chevrolet in 12/6 o’ clock impact
configuration.  The force of the impact was above the pre-tensoner threshold and caused the left pre-
tensoner tofire. The crash force was below the required threshold to warrant frontal air bag deployment.
The frontal air bags did not deploy. The ddtaV of the impact was an estimated 16 kmv/h (10 mph).

The impact displaced the Chevrolet pick-up forward and into secondary contact with the 1988 Ford
Taurus. Thefront plane of the Chevrolet impacted the back plane of the 1988 Ford resulting in minor non-

dissbling damage. Thevehiclescameto rest on theroadway and in-linewith each other. All threevehicles
were operationa and drove away from the crash scene. None of the involved occupants were injured.

2000 FORD TAURUS

The 2000 Ford Taurus was identified by the Vehicle Identification number (VIN): 1IFAFP5521Y G
(production sequence deleted). The vehicle' s power train consisted of a 3.0 liter, V-6 engine linked to a
4-speed automatic transmission. The date of manufacture was January, 2000. The odometer read 10,219
km (6350 miles) at ingpection.

Exterior Damage
The vehicle had been partidly repaired by the time of inspection due to the delayed crash natification.
Figure 2 isaview of the frontal damage taken during the insurance appraisa of the vehicle. The impact
damage to the Taurus was confined to vehicle's structures forward of the radiator support plane. The
direct contact damage began 20 cm (8 in) left of center and extended laterdly 91 cm (36 in) to the right
front bumper corner. The hood was dightly buckled and exhibited 6.3 cm (2.5 in) longitudinal scratches
aong itsleading edge in the region of direct contact. The front fenders were not damaged in the impact.
The Callison Deformation Classification (CDC) was 12-FZEW-01. The estimated detaV of the impact
based on forensic andysis of the damage and SCI experience was 16 km/h (10 mph). The RCM
measured, calculated and recorded a 10.6 kmvh (6.6 mph) deltaVV which occurred at 78 msec. 1t should
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be noted the RCM its not capable of recording the entire crash pulse and the stored deltaVV may not be
the maximum delta V' of the crash. The data sheets from the Restraint Control Module download are
included at the end of this report as Attachment A.

The components replaced included the following: impact bar, absorber, bumper fascia, grille, head lamp
assemblies, upper and lower radiator supports, complete core, air conditioner condenser, fan, hood,
battery, fuse box and the front air bag sensor. The repair record indicated the left frame rail was
draightened aswel. Figure 3 isaright front view of the vehicle taken at the time of its inspection.

" Figure 3: Right front view of the repaired Ford Taurus.
Figure 2: Insurance photo taken of the frontal damage

during appraisal.

Occupant Protection System

The occupant protection system in the 2000 Ford Taurus, designated by the manufacturer asthe Persond
Protection System (PPS), wasatotd redesign from earlier mode years. The protection system consisted
of the integrated use of manua 3-point Iap and shoulder belts, pre-tensoners, seat position sensing and
dud-gtage air bag inflation. The driver and front right passenger air bags were designed to deploy at
different thresholds of crash severity dependant on restraint use and seet position. The Restraint Control
Module (RCM) located on the center console under the instrument panel monitored and controlled the
deployment of the vehicle' s safety systems. The RCM was capable of recording datarelated to the crash
event. These data were downloaded by the SCI investigator during the vehicle inspection.

Figure 4isaléeft interior view of thefront occupant compartment. Thedriver’ sseat wasadjusted inamid-
to-rear track position at ingpection and measured 9.6 cm (3.8 in) forward of full rear. It could not be
verified if thiswas the at-crash pogtion. Adjustment of the track position was controlled dectronically by
a switch located on the forward outboard aspect of the cushion. The driver did report he typicaly
positioned his seat mid-to rear track and this position was congstent with his stature. The foot controls
were not adjustable.



The vehicle was equipped with 3-point lgp and shoulder belt systemsin the front outboard seat positions.
Thefront seet belt systems cons sted of acontinuous|oop lgp and shoulder belt webbing with adiding latch
plate. The vehicle sengtive/energy management retractors were located in the base of the B-pillars. The
front restraints were al so equipped with buckle mounted pretensioners. The driver’s pretensioner fired as
aresult of the crash, Figure 5. The post-crash measurement of the pretensioner’s piston was 60.3 mm
(2.38in). Theredraint’supper anchorages (D-rings) were adjustable. Theleft front D-ring was adjusted
to the full up position. Upon ingpection, the driver’s restraint webbing was stowed in the retractor and
operational. No witness marks indicative of use during the crash were identified on the webbing or
hardware surfaces. However, given the relaively minor magnitude of the crash belt evidence would not
be expected.

Figure 4: Left interior view. Figure5: View of the left buckle.

The Supplementa Restraint System (SRS) consisted of dua stage driver and front right passenger air bags.
The air bags did not deploy in the below threshold crash. The driver module was located in the typical
manner in the center hub of the steering whed rim. There was no deformation of the steering whed rim nor
shear capsule displacement. The front right passenger module was a top mount configuration located in
the right aspect of the indrument pand. The SRS indicator lamp in the driver’s instrument cluster was
queried during the inspection for possible fault codes. Upon ignition, the SRS indicator lamp illuminated
steady for 6 seconds (during the diagnostic sequence) and then repeatedly flashed acode 19. The 19flash
code presumably indicated a pretensoner in the restraint system had fired. The RCM download reveded
their were no fault codes present prior to the crash.

DRIVER DATA

The driver of the Ford Tauruswas a 31 year old with areported height and weight of 185 cm (73 in) and
82 kg (183 1b). He was seated in amid-to-rear seat track position and was restrained by thevehicle s 3-
point lap and shoulder belt sysem. In hisinterview, heindicated he had rented and was driving the vehicle
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in the course of hisemployment. He wastraveling in steady traffic at gpproximately 48 to 64 km/h (30 to
40 mph). Traffic in front of him began braking aggressively due to stopped traffic. He aso braked hard
but was unable to completely stop prior to the crash.

Upon impact, the Restraint Control Module recognized the force of the crash and fired the buckle
pretensioner in the left restraint. The vehicle sengtive (inertia) retractor locked and the belt webbing
tightened about the driver. The driver responded to the 12 o'clock direction of the crash by loading the
redraint system. No interior occupant contacts wereidentified and the driver wasnot injured. Themanua
redraint syslem was very effective in protecting the driver in this minor severity crash.



ATTACHMENT A

2000 Taurus/Sable EDR Report - Summary Page

Investigation Data
Is Name: Lal0-013.hax Filw Save Date: 11-Pday-2000
e Ruad-out Dute. 1A Report Date: 2E6-PAuy2 000

Fepord Version: 1.0

EDR Contral Module Data <

[Gata Vaiidity Gheck:  valid |EDR Modal Yersion: 141

|Lert (Driver) Side Eag Deployrmant Time (ms): Mot Deplayed

|RI;M {Passenger) Side B2g Doploymem Time (ms): Mat Daployed

Passonger Alrbag Switch Positlion During Event: M

Diagnosilc Codes Actlve When Event Occurred: [

ﬂgorith m Times Audu| milialion ce s on resteaing svsem stebus (o ms

Time Fraom Algerithm Wakeup to Protensionar: B m

Timo From Algerithin Wakeup to First Stage - Unbelted: N A

Timc From Algorithm Wakeup to First Stage - Belted: 0

Time From Algorithm Wakeup to Second Stage: o

Restraint System Status
|Criver Seat Belt Buckle: Engoaged
|Faseanger Seat Belt Euckle: Mot Engazad

Criver Seat Track In Forward Positicn: Mo

F‘aimn?r Seat ‘ﬂa@ht Switch Position: iy

Deployment Initiation Attempt Times Drivar Feasanger
Time: From Algorithen Wakeup to Pretensioner I-hpll:-]lmant Attenpt: 3 LUnbsltsd
Time Fram Algarithm Wakaup bo First Stags Daployment Atternpt: Mt Deploved Mul Dugluyed
Time Fram Algorithm Wekeup to Secand Stage Deplayment Attempk: Mot Daployed Mot Deploy
MNotes

1. Read-our dats B set oy the FG inefacs ool
2. Foaoturas and data parametors which ara not evailacle on the moouls are marked "HA"

3. GFG 6C Is @ Buttzrworth 4-pole phasaless digitzl fiter. (Sea SAE U211 PAr 1 Appendic O dated March 1985 )
4. Total and maximum Calta-y' results 2ra not availatle fFom tuncatedfinenmplele crash pulses
6. Algorithm wakeup (C ms) is ~at tha fist moment of vehicle contact of moact
<]

. Tne Exoel “Aralysis ToolFak™ Add-in must be aablzd for this asreadahest o ooerate properly



2000 Taurus/Sable EDR Report - Charts ;
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