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Special Crash Investigations 
On-Site Alleged Air Bag Malfunction Investigation 

Case Number: IN16032 
Office of Defects Investigation 

Vehicle: 2005 Mercury Mountaineer 
Location: Arkansas  

Crash Date: August 2016 
 

 
BACKGROUND 
This report documents the driver’s frontal air bag 
system in a 2005 Mercury Mountaineer (Figure 
1) and the sources of the driver’s facial injuries. It 
was alleged by a family member that the driver’s 
frontal air bag cover “flew totally off” during this 
single-vehicle crash and contacted the driver’s 
face causing serious facial injuries including the 
loss of sight in his right eye. This crash 
investigation was initiated by the National 
Highway Traffic Safety Administration and 
assigned to the Special Crash Investigation (SCI) 
team at the Indiana University Transportation 
Research Center in December 2016. This crash 
occurred in Arkansas in August 2016 in the 
morning and was investigated by local police. The crash scene and Mercury were inspected in 
January 2017. An in-person interview was conducted with the driver’s wife in January 2017. 
 
This crash occurred in an urban area on the north roadside of a straight, two-lane, State highway. 
The Mercury was a 4-door sport utility vehicle (SUV) equipped with second-generation frontal air 
bags. An unbelted 32-year-old male drove the vehicle. The Mercury was traveling in the 
northeast-bound lane when the vehicle departed the lane and crossed the southwest-bound travel 
lane. The vehicle then departed the left (north) side of the road near a residential driveway and the 
front plane struck and displaced a mailbox (Event 1). The vehicle continued across the driveway 
of the residence and the front plane struck a 39 cm (15.4 in) diameter tree (Event 2), resulting in 
deployment of both frontal air bags. The vehicle then came to final rest against the tree heading 
east. The driver sustained police-reported “A” (incapacitating) injuries and was transported by 
ambulance to a hospital where he was admitted for treatment of moderate severity facial injuries 
including the loss of sight in his right eye. The SCI investigation determined that the front plane 
impact with the tree was of sufficient severity to require deployment of the driver’s frontal air 
bag and that the unbelted driver was out of position at the time of the impact resulting in the top 
cover flap and air bag contacting his face and causing the facial injuries. 
 
 

 
 

Figure 1. The damaged 2005 Mercury 
Mountaineer. 
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SUMMARY 
Crash Site 
This crash occurred in an urban area in the 
morning on the north roadside of a straight, two-
lane, State highway. The weather conditions were 
cloudy with no wind, a temperature of 26.1 °C 
(79 °F), clear visibility and a dew point of -22.8 
°C (73 °F), according to local weather reports. 
The roadway traversed in a northeast/southwest 
direction and had one bituminous lane in each 
direction bordered by a bituminous shoulder. A 
mailbox, residential driveway, and several trees 
were located on the north side of the road. The 
speed limit was 72 km/h (45 mph). A crash 
diagram is included at the end of this report. 
 
Pre-Crash 
The driver of the Mercury was on his way to 
work and was traveling northeast in the northeast-
bound lane (Figure 2). The vehicle departed the 
northeast-bound lane for unknown reasons and 
crossed the southwest-bound lane. The vehicle 
then departed the north side of the road and 
traveled toward a mailbox, residential driveway, 
and 39 cm (15.4 in) tree (Figure 3). The unbelted 
driver was out of position with his head in close 
proximity to the steering wheel as a result of the 
vehicle’s impact with the mailbox and off-road 
travel prior to the impact with the tree. The police 
crash report indicated that drug use was a factor 
in the crash. 
 
Crash 
The front plane of the Mercury struck the 
mailbox (Event 1) and displaced it from the 
ground. The vehicle then traveled 16.2 m (53.1 
ft) through the yard and driveway of the residence 
and the front plane of the vehicle (Figure 4) 
struck a 39 cm (15.4 in) diameter tree (Figure 5, 
Event 2). The impact resulted in deployment of 
both frontal air bags. The vehicle came to final 
rest against the tree heading northeast. The force 
direction was in in the 12 o’clock sector and the 
damage and trajectory algorithm of the 
WinSMASH program calculated the impact 
speed as 44 km/h (27 mph). The total calculated 

Figure 2. Northeast-bound approach of the 
Mercury. 

Figure 4. Damage to the front plane of the 
Mercury from the tree impact. 

Figure 3. Approach to impact with the 
mailbox and tree (arrow), view northeast. 
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delta V was 41 km/h (26 mph). The longitudinal and lateral velocity changes were -41 km/h (-27 
mph) and 0 km/h, respectively. The results appeared reasonable based on the damage to the 
vehicle. 
 
Post-Crash 
The police were notified of the crash at 0738 hours and arrived on scene at 0743 hours. A 
witness who was traveling in front of the Mercury told the investigating police officer that she 
saw the crash in her rearview mirror. She stopped 
her vehicle and went to the crash scene. She told 
the police that she saw the driver exit the 
Mercury and throw a can in the bushes. The 
police found a can of “Air Duster” in the bushes 
with fresh blood on it. They also found the top of 
the can in the Mercury on the floor in the driver’s 
seating position. “Air Duster,” also referred to as 
“canned air,” is a product that is used to clean 
delicate computer parts and is also commonly 
abused as an inhalant drug.1  It is inhaled for a 
mind-altering high and short-term effects can 
include dizziness, fatigue, muscle weakness, 
clumsiness, tingling in the hands and feet, 
hallucinations, hearing loss, and delayed 
reflexes.2 The police crash report listed “Under the influence of drugs” as a factor in the crash. 
The driver of the Mercury sustained police-reported “A” (incapacitating) injuries. He was 
transported by ambulance to a hospital and admitted for 5 days for treatment of moderate 
severity injuries to his face including the loss of sight in his right eye. The vehicle was towed 
from the crash scene due to damage. 
 
2005 MERCURY MOUNTAINEER  
Description 
The Mercury was an all-wheel drive, 7-passenger, 4-door SUV with the VIN 
4M2ZU86WX5Zxxxxxx manufactured in December 2004. The vehicle was equipped with a 4.6-
liter, V-8 engine, a 5-speed automatic transmission, antilock brakes with brake force distribution, 
traction control, tire pressure monitoring system, and electronic stability control. The vehicle was 
also equipped with second-generation frontal air bags and a tilt steering column that was adjusted to 
the full-up position. The specified wheelbase was 289 cm (113.8 in). 

The vehicle manufacturer’s recommended tire size was P245/65R17. The vehicle was equipped 
with General Grabber tires. The tire size was not determined. The manufacturer’s recommended 
cold tire pressure for the front and rear tires was 241 kPa (35 psi). The tires were not damaged 
during the crash and were in good condition. 
 
The front row was equipped with driver and front row passenger leather-covered bucket seats with 
adjustable head restraints. The second row was equipped with a leather-covered split bench seat 
                                                
1 http://messageboard.inhalant.org/post/Air-Duster-risks-and-effects-5476424, January 27, 2017. 
2 http://oureverydaylife.com/effects-inhaling-air-dusters-8364595.html, January 27, 2017. 

Figure 5. Tree struck by the Mercury. 
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with folding backs and adjustable head restraints. The third row was equipped with a bench seat 
with folding back. The driver’s seat track was adjusted between the middle and rear-most positions 
and the seat back was reclined 28 degrees aft of vertical. The top of the driver’s head restraint was 
adjusted 18 cm (7.1 in) above the top of the seat back. The remaining seat positions were 
unoccupied at the time of the crash. 
 

Exterior Damage Event 1 
The front plane of the Mercury struck a mailbox during this event; however, any damage that 
may have resulted was masked by the subsequent impact with the tree. 
 
Damage Classification Events 1 
The Collision Deformation Classifications (CDC) was estimated to be 12FCEN1. The 
WinSMASH program could not be used to calculate delta V for this impact since an impact with 
a yielding object is out of scope for the program. The severity of the damage was minor. 
 
Exterior Damage Event 2 
The front plane also sustained direct damage from 
the impact with a 39 cm (15.4 in) diameter tree. 
The damage involved the bumper, grille, and 
hood. The direct damage began 28 cm (11.0 in) 
right of the left bumper corner and extended 97 
cm (38 in) to the right across the front plane. The 
Field L was 172 cm (67.7 in). Crush 
measurements were taken on the bumper bar and 
the maximum residual crush was 44 cm (17.3 in) 
occurring 93 cm (36.6 in) right of the left-front 
bumper corner. (Figure 6). The crush values 
were: C1 = 0 cm, C2 = 12 cm (4.7 in), C3 = 30 cm 
(11.8 in), C4 = 44 cm (17.3 in), C5 = 43 
cm (16.9 in), and C6 = 3 cm (1.2 in). 
 
Damage Classification Event 1 
The CDC was 12FDEW2. The severity of the damage was moderate. 
 
Event Data Recorder 
The Mercury was equipped only with a powertrain control module (PCM) event data recorder 
(EDR). The PCM EDR was imaged via connection to the PCM using version 17.1 of the Bosch 
Crash Data Retrieval software and reported with version 19.1.1. The PCM EDR is designed to 
record and lock pre-crash data if a restraints deployment signal (RDS) is received from the 
vehicle’s restraint control module (RCM). If no RDS is received from the RCM and there is still 
power to the PCM, then the data will not lock, and the circular buffer will continuously overwrite 
itself as long as the vehicle’s ignition is in the run position. Both frontal air bags deployed in this 
crash; however, the PCM EDR report indicated that no RDS was received from the RCM. As a 
result, no pre-crash data relevant to this crash was recorded. The EDR report is attached at the 
end of this report as Appendix A. 
 

Figure 6. Crush to the front plane of the 
Mercury from the tree impact. 
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Interior Damage 
The interior of the Mercury sustained no 
occupant compartment intrusions as a result of 
the crash events. Evidence of occupant contact 
consisted of a fractured transmission lever, 
probably from contact by the driver’s right hand. 
The Mercury emblem located at the center of the 
top cover flap of the air bag module was dented 
(Figure 7), probably by contact with the driver’s 
face. There also was a scuff on the cover flap to 
the left of the Mercury emblem, also probably 
from contact by the driver’s face. Blood spatter 
and transfers were present on the bottom and left 
portions of the deflated driver’s frontal air bag. 
There was no deformation to the steering wheel. 
All the doors and the back hatch remained closed 
and operational. The windshield was cracked from impact forces. The remaining glazing was 
undamaged. 
 
Manual Restraint Systems 
The first, second, and third row seating positions were equipped with lap and shoulder seat belts 
with sliding latch plates. The front row seat belts were also equipped with retractor-mounted 
pretensioners and adjustable upper anchors. There was no evidence of pretensioner actuation since 
both front row seat belt retractors functioned normally. The driver’s upper anchor was adjusted to 
the full-down position. The remaining seating positions were not occupied at the time of the 
crash. 
 
The SCI inspection of the driver’s seat belt assembly revealed no evidence that the driver was 
belted at the time of the crash. The was no discernable load mark evidence in the plastic of the 
sliding latch plate belt guide and no evidence of loading to the seat belt webbing or D-ring. 
 
Supplemental Restraint Systems 
The Mercury was equipped with second generation frontal air bags. Both frontal air bags deployed 
as a result of the front plane impact with the tree. 
 
The driver’s frontal air bag module was located in the steering wheel hub and the module cover 
was a two-flap configuration constructed of pliable vinyl with a horizontal tear seam. The top 
module cover was 25 cm (9.8 in) wide and 13 cm (5.1 in) high. There was a 45 mm (1.8 in) 
diameter metal Mercury emblem located in the center of the module cover flap. The bottom flap 
was 18 cm (7.1 in) wide and 5 cm (2.0 in) high. The flaps opened at the designated tear seams. 
Evidence of damage to the top cover flap consisted of a dent to the right portion of the Mercury 
emblem from contact by the driver’s face. There also was a 4 cm (1.6 in) long, vertical oriented 
scuff in the vinyl located 9 cm (3.5 in) left of the Mercury emblem, also from contact with the 
driver’s face during the air bag deployment. The driver’s deflated frontal air bag was 58 cm (22.8 
in) in diameter. There was a large area of blood spatter and transfer on the left half of the air bag 
as well as some blood spatter and transfer on the bottom, center, and right portions of the air bag. 

Figure 7. Dent in Mercury emblem located 
on top cover flap of driver’s frontal air bag 
module. 
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NHTSA Recalls and Investigations 
The website www.nhtsa.gov/recall was searched in November 2019 for recall information 
pertaining to the 2005 Mercury Mountaineer under investigation. The website indicated that there 
were no (zero) unrepaired recalls. A “Carfax” report was obtained on the subject Mercury and it 
reported that the vehicle had five owners, no reported issues, no recalls, nor previous crashes. 
 
Alleged Driver’s Frontal Air Bag Malfunction Discussion 
The SCI investigation revealed no evidence of an air bag malfunction in the 2005 Mercury 
Mountaineer. It was determined that the driver’s frontal air bag deployed when the front plane of 
the vehicle struck the 39 cm (15.4 in) diameter tree. The damage to the front plane of the vehicle 
indicated that the impact was severe enough to require deployment of that air bag. It was also 
determined that the driver’s facial injuries and loss of sight in his right eye were the result of 
contact with the top cover flap of the driver’s frontal air bag module indicating the unbelted 
driver was out of position and in close proximity to the air bag module at the time of deployment. 
The evidence supporting the contact between the driver’s face and the air bag module cover flap 
is the dent in the Mercury emblem located at the center of the cover flap and the 4 cm (1.6 in) 
long, vertical oriented scuff in the cover flap vinyl located 9 cm (3.5 in) left of the emblem. In 
addition, the diagonal laceration extending from the driver’s left forehead onto his right eye is 
consistent with contact to the bottom edge of the top cover flap. Two probable scenarios as to why 
the driver was out of position are as follows: The unbelted driver was under the influence of 
inhaling “Air Duster,” losing consciousness or suffering muscle weakness resulting in his body 
slumping forward toward the steering wheel prior to the tree impact. Alternatively, the driver 
was out of position, with his head in close proximity to the steering wheel as a result of the 
vehicle’s impact with the mail box and its off-road trajectory prior to the tree impact.  
 
2005 MERCURY MOUNTAINEER OCCUPANT 

Driver Demographics 
Age/sex: 32 years/male 
Height: 188 cm (74 in)i 
Weight: 82 kg (180 lbs) 
Eyewear: None 
Seat type: Bucket 
Seat track position: Between middle and rear-most 
Manual restraint usage: None 
Usage source: Vehicle inspection 
Air bags: Front available and deployed 
Alcohol/drug data:  No alcohol, police crash report indicated suspected 

drug use (“Air Duster” inhalation) 
Egress from vehicle: Exited without assistance through left front door 
Transport from scene: Transported by ambulance to hospital 
Medical treatment: Hospitalized for 5 days 
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Driver Injuries 
Injury Injury Injury Involved IPC 

No. Severity Physical Components Confidence 
AIS 2015 (IPC) Level 

Head injury involving only Isolated  
headache, not further Left air bag - steering 1 specified 110009.1 Certain wheel hub  

compartment cover  
 

Laceration, rupture, of right Isolated  
sclera (globe) resulting in loss Left air bag - steering 
of sight in the right eye and 2 241200.2 wheel hub Certain 

 subsequent enucleation of compartment cover  
 globe 

Laceration, deep, diagonally, Tandem IPC  
15 cm (5.9 in) left forehead Left air bag - steering 

3 210604.2 wheel hub Possible 
 

compartment 
cover/Left air bag 

 

Skin/subcutaneous/muscle Isolated  
laceration-> minor; Left air bag - steering 4 210602.1 Certain superficial, right eyelid wheel hub  

compartment cover  
 

Fracture, comminuted, Tandem IPC  
extensive, involving nasal Left air bag - steering 

5 bones, not further specified  251002.2 wheel hub Probable 
 

compartment 
cover/Left air bag 

Fracture, comminuted, 
 

Tandem IPC  
extensive, paracentral through

6 right maxilla and bony septu
and right lateral margin of 
ethmoid sinus  
Fracture, non-displaced, right
lateral orbital rim  

7 

 Left air bag - steering 
m 250800.2 wheel hub Probable 

 

compartment 
cover/Left air bag  

 

 Tandem IPC  
Left air bag - steering 

251211.2 wheel hub Probable 
 

compartment 
cover/Left air bag 

 

Fracture, Ellis class III, of Isolated  
some teeth, not further Left air bag - steering 

8 specified  251404.1 wheel hub Probable 
 

compartment cover  
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Injury 
No. 

Injury Injury 
Severity 
AIS 2015 

Involved 
Physical Components 

(IPC) 

IPC 
Confidence 

Level 

9 
Fracture, compression, 
anterior superior endplate L4 
without cord involvement  

650632.2 
Isolated IPC  
Interior - This 
occupants seat cushion  

 

Probable 
 

10 

Abrasions, few, on face, not 
further specified  

210202.1 

Isolated  
Left air bag - steering 
wheel hub Certain 

 

compartment cover  
 

11 

Contusion (ecchymosis) right 
forehead, not further specified 

210402.1 

Isolated  
Left air bag - steering 
wheel hub 
compartment cover  

 

Probable 
 

12 

Contusion (ecchymosis) right 
periorbital area, not further 
specified  210402.1 

Isolated  
Left air bag - steering 
wheel hub 
compartment cover  

 

Probable 
 

13 
Skin/subcutaneous/muscle 
abrasion, Multiple No Further 
Specificity 

910200.1 
Isolated 
Injured, Unknown Source- 
Injured, unknown source 

 

Unknown 
 

 

 

 

 

Sources: Emergency room records, hospitalization records, and interviewee data–relative. Injury numbers 8, 10, 
and 13 came only from Hospitalization records. Injury numbers 1, 5 to 7, 11, and 12 came from a combination of 
emergency room and hospitalization records. Injury numbers 2 to 4, and 9 came from all sources. 
 
Driver Kinematics 
The driver was not restrained by the lap and shoulder seat belt. His seat track was adjusted 
between the middle and rear-most positions and the seatback was reclined 28 degrees aft of vertical. 
The Mercury departed the left side of the road and the front plane struck and displaced a mailbox. 
The impact was minor but possibly displaced the driver forward to some degree. The vehicle then 
traveled through the front yard and across the driveway of a residence as it approached impact with 
a 39 cm (15.4 in) diameter tree. The unbelted driver was probably out of position with his head in 
close proximity to the steering wheel when the front plane struck the tree resulting in deployment of 
the driver’s frontal air bag. The driver was displaced forward and his face contacted the top cover 
flap of the frontal air bag module and deploying air bag, resulting in a 15 cm (5.9 in) deep 
laceration that extended from his left forehead to his right eye. Contact with the top cover flap 
also caused a laceration and rupture to the right eye resulting in the loss of sight and a closed head 
injury with headache. Contact with the cover flap and air bag also caused a comminuted fracture 
to the nasal bones, right maxilla, ethmoid sinus, and right orbital rim. The driver also sustained 
fractures of some of his teeth, and abrasions and contusions to his face from contact with the air 
bag cover flap. Contact with the seat cushion caused a compression fracture of the end plate of 
the L4 vertebra. The driver was transported by ambulance to a hospital where he was 
hospitalized for 5 days. 
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CRASH DIAGRAM 
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APPENDIX A:  2005 Mercury Mountaineer Powertrain Control Module 

Event Data Recorder Report3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
3 The EDR report contained in this technical report was imaged using the current version of the Bosch CDR 
software at the time of the vehicle inspection. The CDR report contained in the associated Crash Viewer application 
may differ relative to this report. 
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