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Background:

This on-site investigation focused on the side
curtain air bag system in a 2006 Chevrolet Cobalt.
This single vehicle crash occurred in June 2006 at
2320 hours in an urban area of Colorado. The
crash occurred on a three lane, two way roadway.
The case vehicle was a 2006 Chevrolet Cobalt SS
Supercharged two-door coupe being driven by an
unrestrained 16-year-old male. There were no
other occupants in the vehicle.

The Cobalt was traveling east in lane one. In the
pre-crash area, the eastbound lane is straight and
then begins to curve to the left. The Cobalt driver
did not successfully negotiate the curve and drove
off the south side of the roadway. The Cobalt
traveled over the south curb, crossed over a
sidewalk and traveled up a grass strip that was
adjacent to the sidewalk. The Cobalt continued in
an eastbound direction and the right side of the
case vehicle impacted a tree. This crash event
resulted in the deployment of the Cobalt’s driver
and passenger front air bags, the deployment of
the right side curtain and the actuation of the front
row seat belt pretensioners. The right side
damage from this impact resembled a sideswipe
type impact, but as the Cobalt swiped past the
tree, its right rear tire snagged on the tree, sending
the vehicle into a clockwise rotation.

The Cobalt continued east while in a clockwise
yaw, traveled approximately 22.1 m (72.5 ft) and
the front of the Cobalt impacted a second tree.
The case vehicle was nearly at a 90 degree angle
to the tree at impact. After striking the second
tree, the vehicle was redirected back onto the
roadway, crossed all of the travel lanes while still
in a yaw, and the left front tire impacted the curb
on the north side of the street, damaging the tire
and axle. The Cobalt traveled over the north
curb, slid through some low bushes and came to
final rest on the north sidewalk, facing southwest.
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Figure 1. Front/Right - 2006 Chevrolet
Cobalt

Figure 3. 2006 Chevrolet Cobalt SS
Supercharged - Exemplar vehicle
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The driver was able to exit the vehicle without assistance and reported that the only injury he
sustained was neck pain. He was transported to a local hospital where he was treated and
released. The Cobalt was towed from the scene due to damage and was later declared a total
loss.

This case was identified within a group of potential cases provided to the NHTSA. DSI received
a fax on July 21, 2006 with instructions to locate the vehicle. The Cobalt was located and
permission to inspect the vehicle was obtained on July 26, 2006. DSI was assigned the case on
July 27, 2006. The original focus of this on-site investigation was to be on the case vehicle’s
Certified Advanced 208-Compliant (CAC) air bag system. During the vehicle inspection, it was
determined that this particular Cobalt model was not equipped with CAC air bags. Field work
was completed on August 4, 2006. Data from the electronic data recorder was downloaded using
the Vetronix tool and is included as Attachment 2 in this report.

SUMMARY

Crash Site

This single vehicle crash occurred in June 2006 at
2320 hours in an urban area of Colorado. The
crash occurred off the south side of a three-lane,
two-way, undivided street. There was one
eastbound and one westbound lane, separated by
painted, no passing, double yellow lane lines.
Adjacent to the eastbound lane was a dedicated
bike lane separated from the travel lanes by a
painted solid white lane line. Adjacent to the bike
lane was a 15.0 cm (5.9 in) high curb, then a
concrete sidewalk. Adjacent to the sidewalk was
a strip of grass, which contained two trees. The
sidewalk was level but the grassy strip sloped Figure 4. Approach of 2006 Chevrolet
upward away from the roadway. Adjacenttothe Cobalt to crash scene (east)
westbound lane was a dedicated bike lane,
separated from traffic by painted white lane
lines. North of the bike lane, there is an
additional travel lane, intended to be used by
westbound vehicles turning right at one of
several intersections in the area. In the area
where the Cobalt departed the north side of the
street there was a 15.0 cm (5.9 in) high curb,
some low shrubs, then a concrete sidewalk and a
grassy area.

Figure 5. Probable roadway departure point
(tire scuffs on curb)
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In the pre-crash area, the eastbound lane
configuration is straight, then curves to the left,
then straightens out again for approximately 68.5
m (224.7 ft) and then curves to the right. There
were no traffic controls in the immediate area.
Both travel lanes were composed of asphalt and
were dry at the time of the crash. The case
vehicle’s Electronic Data Recorder reported that
the outside temperature was 20.5 Celsius (68.9
degrees Fahrenheit). There were no adverse
weather conditions and no visual obstructions in
the area. The crash occurred during evening
hours and although it was dark, there were
streetlights illuminating the roadway. The
posted speed limit was 56 km/h (35 mph).

Pre-Crash

The case vehicle was a 2006 Chevrolet Cobalt
two-door coupe being driven by an unrestrained
16-year-old male. There were no other
occupants in the vehicle. The Cobalt was
traveling east in the curb lane and was
approaching the left curve. The investigating
officer estimated the driver’s pre-crash speed as
113 km/h (70 mph). The driver estimated his
pre-crash speed as 68.4 km/h (42.5 mph). The
Cobalt driver was not able to successfully
negotiate the left curve and traveled off the south
edge of the roadway.

Crash

The Cobalt went over the south curb, crossed the
sidewalk and traveled up the grass strip that was
adjacent to the sidewalk. The Cobalt continued
traveling east and the right side of the case
vehicle struck a tree (0OLRYEW?2) with a trunk
diameter of 0.4 m (1.3 ft). The barrier equivalent
routine of the WinSmash program computed a
Barrier Equivalent Speed of 12.0 km/h (7.5
mph). The WinSmash barrier delta V results are
low, which can be attributed to the fact that this
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Figure 7. VVehicle continues east towards
another tree

Figure 8. Second struck tree

was a sideswipe type impact, up until the right rear tire snagged on the tree. The right rear tire
damage could not be captured in terms that are translatable to the WinSmash program.



This crash event resulted in the deployment of
the Cobalt’s driver and passenger front air bags,
the deployment of the right side curtain and the
actuation of the front row seat belt pretensioners.
The right side damage from this impact
resembled a sideswipe type impact, but as the
Cobalt swiped past the tree, its right rear tire
snagged on the tree, sending the vehicle into a
clockwise rotation.

The Cobalt continued east while in a yaw,
traveled approximately 22.1 m (72.5 ft) and the
front of the Cobalt impacted a second tree
(10FZEWS3), with a trunk diameter of 0.5 m (1.3
ft). The case vehicle was nearly at a 90 degree
angle to the tree at impact. The barrier
equivalent routine of the WinSmash program
computed a total delta V of 25.0 km/h (15.5
mph). The longitudinal and lateral components
were -8.6 km/h (-5.3 mph) and 23.5 km/h (14.6
mph), respectively. After striking the second
tree, the vehicle was redirected back onto the
roadway, crossed all of the travel lanes while still
in a yaw, and the left front tire impacted the curb
on the north side of the street (09LFWN1),
damaging the tire and axle. The Cobalt traveled
over the north curb, slid through some low
bushes and came to final rest on the north
sidewalk, facing southwest.

Post-Crash

The investigating officer reported that the driver
sustained a “possible” injury. The driver reported
neck pain following the crash. He was
transported to a local hospital where he was
treated and released. He had no diagnosed
injuries. The Cobalt was towed from the scene
due to damage and was later declared a total loss.

DS06016

Figure 9. Case vehicle travels back onto the
roadway, still out of control (northeast)

Figure 10. Case vehicle continues northeast
towards the north curb

Figure 11. Area where the case vehicle
departed the north side of the street
(northeast)
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Figure 12. Case vehicle travels through the Figure 13. Looking back from final rest to
low shrubs and onto the sidewalk (scrapes to the roadway (southwest)
sidewalk)

Vehicle Data - 2006 Chevrolet Cobalt SS Supercharged Level 4

The 2006 Chevrolet Cobalt was identified by the Vehicle Identification Number (VIN):
1G1AP14P367xxxxxx. The Cobalt is a two door coupe with seating for five. The case vehicle
was equipped with a 2.0 liter four-cylinder engine, a five speed manual transmission with
overdrive, four wheel anti-lock brakes, daytime running lights, halogen fog lights and headlights,
side guard door beams, a multi-function steering wheel including steering wheel mounted
controls for audio and cruise control, and a tilt steering adjustment. The vehicle’s digital
odometer could not be read at the time of the inspection because there was no power to the
instrument panel. The owner of the Cobalt estimated the mileage was 483 km (300 miles) at the
time of the crash.

The 2006 Chevrolet Cobalt was equipped with Pirelli PZero Rosso P215/45R18 tires. The
vehicle manufacturer’s recommended cold tire pressure was 221 kPa (32 psi) for the front and
rear and the maximum tire pressure was 345 kPa (50 psi). The specific tire information is as
follows:

Position Measured Measured Restricted Damage
Pressure Tread Depth
LF 186 kPa (27 psi) 7 mm (9/32 in) No Broke off axle
LR 186 kPa (27 psi) | 8 mm (10/32 in) No Bottom of tire angled
inward
RR Flat 7 mm (9/32 in) Yes Tire holed, rim deformed
RF Flat 7 mm (9/32 in) Yes Tire torn, rim damaged

The front row seating in the Cobalt was configured with dual leather covered bucket seats with
folding backs. The seats were equipped with adjustable head restraints that were not damaged.
Both front seats had plastic seat belt positioning devices attached near the bottom portion of the
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head restraints. The driver’s seat belt positioning device broke off when the left front belt
pretensioner actuated. The second row was configured as a fabric covered 60/40 bench seat with
folding backs. The two outboard second row seating positions were equipped with adjustable
head restraints that were not damaged. All three second row outboard seating positions were
equipped with the lower anchor points and top tether anchors that are part of this vehicle’s
Lower Anchors and Tethers for Children (LATCH) system. The top tether anchors were located
on the hat shelf behind the second row seat backs.

Vehicle Damage
Exterior Damage - 2006 Chevrolet Cobalt

The 2006 Chevrolet Cobalt sustained moderate right side damage as a result of the impact with
the first tree. The case vehicle sustained 248.0 cm (97.6 in) of direct damage along the right
side, beginning 20.0 cm (7.9 in) forward of the right rear axle, extending forward. Since there
were no undamaged axles on this vehicle post-crash, a damaged axle had to be used to document
the location of the direct damage for this crash event.

The right front tire was restricted and torn, although this damage may have occurred during the
second crash event. The right rear tire was also restricted, holed and the rim was deformed.
Both right side tires had moved rearward from the crash events, and the right wheelbase was
shortened by 6.0 cm (2.4 in). The location of the maximum lateral crush for this impact was
25.0 cm (9.8 in) forward of the post-crash right rear axle and measured 4.0 cm (1.6 in).

The Collision Deformation Classification (CDC) for this impact was 01IRYEW?2. The EDR
reported estimated principle direction of force was 20 degrees.

Figure 14. Right side damage Figure 15. Right front damage
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The case vehicle sustained 84.0 cm (33.1 in) of direct damage along the front bumper beginning
14.0 cm (5.5 in) left of the pre-crash centerpoint, extending to the right. The right front tire was
restricted, the tire was torn, and the rim was damaged. The right wheelbase was shortened by
6.0 cm (2.4 in). The left wheelbase was lengthened by 5.0 cm (2.0 in). The bumper had shifted
to the right from the impact forces. The right frame rail had shifted more than 10.0 cm (4.0 in) to
the right but the left frame rail did not shift enough to increment the CDC. The bumper cover
and energy absorbing styrofoam were no longer attached and were found inside the Cobalt’s
passenger compartment.

Additional freespace was subtracted from the crush profile to account for the width of the cover
and foam. Due to the extent of the front bumper damage, an exemplar vehicle was located and
measured so that the appropriate freespace could be subtracted from the front crush profile. Six
crush measurements were documented along the front bumper backing bar as follows: C1=0.0
c¢m (0.0 in), C2=16.0 cm (6.3 in), C3=43.0 cm (16.9 in), C4=52.0 cm (20.5 in), C5=50.0 cm
(19.7 in), C6=43.0 cm (16.9 in). The bumper backing bar had a width of 114.0 cm (44.9 in).
The original undeformed front end width was 140.0 cm (55.1 in). The location of maximum
crush was at C4.

The CDC for this impact was 10FZEW3. The EDR reported estimated principle direction of
force for this crash event was 255 degrees.

The Cobalt sustained moderate damage to the left front tire as a result of the impact with the
north curb. The tire broke off the front axle and the rim was scuffed. At the scene inspection,
small pieces of the north curb were missing. The CDC for this impact was 09LFWN1.

Figure 16. Right side tree impact damage Figure 17. Front crush profile
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Figure 18. LF tire/axle damage Figure 19. Damage to RR tire
CDC (Impact 1): 01RYEW?2
(Impact 2): 10FZEW3
(Impact 3): 09LFWN1
Delta V (Impact 1)* Barrier Equivalent Speed: 12.0 km/h (7.5 mph)
Delta V (Impact 2): Total 25.0 km/h (15.5 mph)
Longitudinal -8.6 km/h (-5.3 mph)
Latitudinal 23.5 km/h (14.6 mph)
Energy 105,909 Joules (78,114 ft Ib)

!Calculated using WinSmash with CDC only



Interior Damage - 2006 Chevrolet Cobalt

The 2006 Chevrolet Cobalt sustained moderate
interior damage due to intrusion, occupant
contacts and normal air bag deployment related
damage.

The driver and right front seat belt retractor
pretensioners actuated during the first crash event
and were locked in the stowed position post-
crash. A piece of the left front plastic seat belt
positioning device that had been attached to the
bottom of the head restraint broke off when the
pretensioner activated. The seat belt was not in
use at the time of the crash.

There was integrity loss to the passenger
compartment. The right front window glazing
shattered, leaving an opening that measured 106.0
cm (41.7 in) wide by 34.0 cm (13.4 in) high. The
right front door was jammed shut and was slightly
displaced, although the door latch/striker and
hinges remained intact. At the latch/striker area,
there was a 2.0 cm (0.8 in) gap between the
damaged right front door panel and the door
panel’s pre-crash location. The widest gap was at
the bottom of the right front door panel and
measured 5.0 cm (2.0 in) in width. The left front
door remained closed and operational.

The windshield was cracked by impact forces and
by the cover flap of the deploying front passenger
air bag. The rearview mirror was cracked,
possibly due to occupant contact. There was a
scuff to the lower section of the center console,
near the driver’s foot controls that may have been
due to contact from the driver’s right ankle.
There was a faint scuff to the top of the left A
pillar, possibly due to contact from the driver’s
left wrist and/or hand. The glove compartment
door was partially open and could not be closed.

DS06016

Figure 21. RF door damage (no integrity
loss)



DS06016

There was one longitudinal and multiple lateral intrusions into the passenger compartment
seating areas. The specific passenger compartment intrusions were documented as follows:

Row/Position Intruded Component Magnitude of Direction
Intrusion

1L Center console cover 3.0cm (1.21in) Lateral
1R Side panel (forward of the A pillar) 11.0cm (4.3 in) Lateral
1R Glove compartment door 9.0cm (3.51in) Longitudinal
1R Door panel 5.0cm (2.0 in) Lateral
1R Center console cover 4.0cm (1.6 in) Lateral
1R B pillar 1.0cm (0.4 in) Lateral
2R C pillar cover 7.0cm (2.8 in) Lateral
2R Side panel 1.0cm (0.4 in) Lateral

Manual Restraints - 2006 Chevrolet Cobalt

The 2006 Chevrolet Cobalt was configured with manual 3-
point lap and shoulder belts for each of the five seating
positions. Both front seat belts were equipped with B-pillar
pretensioners with load limiters and seat belt positioning
devices. Neither belt had anchorage adjustments. Both
pretensioners actuated during the first collision event and
were locked in the stowed position post-crash. The front
row safety belts were configured with sliding latch plates.
The retractor types could not be determined during the
inspection because the belts were locked in place. An
exemplar vehicle was used to determine the front row
retractor types. The driver’s safety belt had an emergency
locking retractor (ELR). The right front seat belt had a
switchable ELR/automatic locking retractor. The second
row seating positions were equipped with sliding latch
plates and switchable retractors.

Figure 22. Driver’s seat belt - not

in use (pretensioner actuated)
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Figure 24. Undamaged right front seat belt

Figure 23. Damaged left front seat belt . . .
positioning device (for comparison)

positioning device (belt not worn during
crash)

Supplemental Restraint Systems - 2006 Chevrolet Cobalt

The Chevrolet Cobalt was equipped with advanced occupant protection systems. These systems
include the Sensing and Diagnostic Module (SDM), dual stage driver and front right passenger
air bags and right/left side curtains. The systems are controlled by the SDM. The primary
function of the SDM is to control the deployment of the occupant protection systems. The
system records the vehicle’s forward velocity change.

For Deployment Events and Deployment Level Events, the SDM will record up to 70
milliseconds of data before the deployment criteria is met and 220 milliseconds of data after the
deployment criteria is met. For Non-Deployment events, the SDM will record up to the first
300 milliseconds of data after algorithm enable. The minimum SDM Recorded Vehicle Forward
Velocity change that is needed to record a Non-Deployment event is 8 km/h (5 mph). The SDM
data was downloaded using the Vetronix Crash Data Retrieval System.

One Deployment and one Non-Deployment Event were recorded by the SDM. The Deployment
Event occurred as a result of the initial impact between the Cobalt and the first tree. The stored
non-deployment event followed the deployment event. The Vetronix system status at
deployment report indicates that:

. The SIR warning lamp status was OFF.
. The driver’s belt switch status was UNBUCKLED.
. The passenger’s belt switch status was BUCKLED?.

. Ignition cycles at deployment = 133
. Ignition cycles at investigation = 134
. Number of ignition cycles SIR Warning Lamp was ON/OFF continuously = 132

. Maximum SDM recorded longitudinal velocity change -20.73 km/h (-8.13 mph).
. Maximum SDM recorded lateral velocity change 16.37 km/h (-2.71 mph).

*Pretensioner actuated. Belt found locked in stowed position.

11



DS06016

of the left
and right cover flaps measured 7.0 cm (2.8 in) wide and the
bottom sections measured 6.0 cm (2.4 in) wide. Both flaps
were 12.0 cm (4.7 in) high. There was a semi-circular
cutout located in the center of the cover flaps that was 7.0
cm (2.8 in) high. Above the cutout there were 2.0 cm (0.8
in) high facets and below the cutout there were 3.0 cm (1.2
in) high facets. The deployed driver air bag measured 60.0
cm (23.6 in) in diameter in its deflated state and the bag had
a maximum excursion of 32.0 cm (12.6 in) from the module
face. The distance between the cover flap and right front
seat back was 63.0 cm (24.8 in). The air bag was tethered
by a single internal strap and there were two circular vent
ports located at the 11 and 1 o’clock positions on the back
of the air bag. There were dirty sections on the front and
back of the air bag which were likely caused by the vehicle
and roadway debris that had been put in the passenger Figure 26. Right front passenger
compartment areas post-crash. There was no damage or air bag
occupant contact visible on either the cover flaps or air bag,
although it is likely that the unrestrained driver contacted the bag during the crash.

The passenger front air bag deployed from a top mounted single air bag module cover flap. The
cover flap was generally rectangular in shape and measured 32.0 cm (12.6 in) wide. The left
side of the flap measured 22.0 cm (8.7 in) high and the right side measured 16.0 cm (6.3 in) high.
The cover flap was slightly deformed, which likely occurred during the deployment. The air bag
was rectangular in shape and measured 45.0 cm (17.7 in) seam to seam laterally and 70.0 cm
(27.6 in) in height in its deflated state. The air bag had a maximum excursion of 38.0 cm (15.0
in) in its deflated state. The distance between the cover flap and right front seat back was 98.0
cm (38.6 in). There was one internal tether at the center of the bag and two circular vent ports on
the sides of the air bag at the 3 and 9 o’clock locations. There was dirt on the upper right corner
of the air bag face, which was likely due to the debris that was put in the passenger compartment
post-crash. There was no occupant contact evidence visible on the cover flap and air bag.

The Cobalt was also equipped with left and right
side curtain air bags. The right side curtain
deployed and extended from the A pillar to the C
pillar. There was a small coverage gap present
at the right A-pillar. The gap consisted of a
triangular shaped area measuring 26.0 cm (10.2
in) in height at the forward aspect of the bag,
28.0 cm (11.0 in) in width along the belt line and
18.0 cm (7.1 in) in length along the A-pillar.
The curtain was fairly rectangular in shape and
in its deflated state, measured 173.0 cm (68.1 in)
in length. The height of the front section of the
curtain measured 38.0 cm (15.0 in) and the back

Figure 27. Right side curtain and gap
distance at the right A pillar
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section measured 26.0 cm (10.2 in). The air bag had one external tether, located at the front of
the bag at the A pillar. There were no vent ports. The side curtain deployed from the right roof
side rail and had no visible signs of occupant contact or damage. There were black deployment
streaks found on the inner curtain material near the lower portion of the bag, in the front and
center sections.

DTC B0052 note:

According to GM service information, the DTC descriptor for B0052 is Deployment
Commanded. The conditions for setting the DTC include the following:

. The SDM detects a frontal impact of sufficient force to warrant deployment of the
frontal modules.

. The SDM detects a side impact of sufficient force to warrant deployment of a side
impact module and/or roof rail module.

. The SDM has deployed the seat belt pretensioner for 3 separate deployments.

The action taken when the DTC sets include the following:

. The SDM will only set DTC B0052 or the SDM sets DTC B0053 along with DTC
B0052.

. The SDM commands the AIR BAG warning lamp ON via serial data
communications.

. The SDM records crash data.

The SDM is capable of sustaining 3 pretensioner deployment events, or one frontal or side
deployment event. After the maximum number of deployments has occurred DTC B0052 sets
and becomes a latched code, which cannot be cleared.

13



Occupant Demographics - 2006 Chevrolet Cobalt

Age/Sex:
Seated Position:
Seat Type:
Height:

Weight:

Occupation:

Pre-existing Medical
Condition:

Alcohol/Drug Involvement:

Driving Experience:

Body Posture:

Hand Position:

Foot Position:

Restraint Usage:

Air bag:

Driver

16/Male

Front left

Bucket with a folding back
188 cm (74 in)

79 kg (175 Ib)

Student (worked 2 part-time
jobs over the summer)

Asthma

Medical records show a post
crash BAL of .242 (242
mg/dl).

One year

Upright posture, forward
facing

Both hands on steering
wheel, exact positions
unknown.

Both feet on floor or foot
controls, exact positions
unknown.

Manual 3-point lap and
shoulder belt available - not
used

Front air bag available -
deployed. Side curtain
available - nondeployed.

DS06016
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Occupant Injuries - 2006 Chevrolet Cobalt
Driver: Interviewee reported that the driver had neck pain following the crash. Not injured per
medical records. Records do report that this driver was suffering from alcohol intoxication.
Medical information was obtained from the emergency room and radiographic records.

Occupant Kinematics - 2006 Chevrolet Cobalt

Driver Kinematics

The 16-year-old male driver appears to have been
seated in an upright posture in the leather covered
bucket seat with a folding back, and was not
restrained by the available 3-point manual lap
and shoulder belt. The seat was adjusted to
between the center and rearward most track
position. The seat back was reclined at a 99
degree angle and the seat bottom had a 16 degree
angle. During the initial tree impact, the driver
initiated a forward and slightly lateral trajectory
towards the 1 o’clock direction of force. This
crash event resulted in the deployment of the
Cobalt’s driver and passenger front air bags, the
deployment of the right side curtain and the
actuation of the front row seat belt pretensioners.

During this initial crash event, the driver’s left
hand may have been pushed from the steering
wheel by the deploying driver’s front air bag,
and may have contacted the upper left A pillar,
leaving a faint scuff.

The right side damage from this impact
resembled a sideswipe type impact, but as the
Cobalt swiped past the tree, its right rear tire
snagged on the tree, sending the vehicle into a
clockwise rotation.

The driver’s body pitched to the right, and

his right ankle may have scuffed the lower
corner of the center console cover. The case vehicle continued traveling east while in a yaw and
the front of the Cobalt struck the second tree. The case vehicle was nearly at a 90 degree angle
to the tree at impact. The male driver initiated a lateral trajectory towards the 9 o’clock direction
of force.

Figure 29. Exemplar vehicle’s passenger
compartment

The Cobalt was redirected from the second impact and traveled northeast, reentering the
roadway. The case vehicle continued across all three travel lanes and the left front tire impacted

15



the north curb, breaking the tire off the axle and
causing the driver to initiate a lateral trajectory
towards the 9 o’clock direction of force. The
Cobalt traveled over the curb and through some
low shrubs before it came to final rest, facing
southwest on the north sidewalk. The driver was
able to exit the vehicle on his own, without
assistance. According to the police report, this
driver sustained a “possible” injury. The driver
reported that he had some neck pain following
the crash. He was transported by ambulance to a
local hospital where he was treated and released.
No injuries were diagnosed.

DS06016

Figure 30. Scuff to left side of center
console (possible occupant contact)
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Attachment 1. Scene Diagram
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Attachment 2. Vetronix Report

% Vetronix

CDR File Information

CDR

CHASH DATA
JErNEvAL

Vehicle Identification Number

1G1AP14P367***~

Investigator NONE

Case Number NONE

Investigation Date 8/4/2008

Crash Date 8/4/2008

Filename DS06016.COR

Saved on Friday, August 4 2006 at 02:32:40 PM

Collected with CDR version

Crash Data Retrieval Tool 2 500

Collecting program verification

number 9238BI5E
Reported with COR versian Crash Data Retrieval Tool 2.800
Reporting program verification 9238895E

number

Interface used to collected data

Block number: 00
Interface version: 4A

DS06016

Date: 11-08-05
Checksum: 7500
Deployment
Non-Deployment

Event(s) recovered

SDM Data Limitations

SDM Recorded Crash Events:

There are two types of SDM recorded crash events. The first is the Non-Deployment Event. A Non-Deployment Event is an
event severe enough to “wake up” the sensing algorithm but not severs encugh to deploy the air bag(s). It can contain Pre-
Crash and Crash data. The SDM can store up to one Nen-Deployment Event. This event can be overwritten by an event that
has a greater SDM recorded vehicle forward velocity change. This event will be cleared by the SDM after the ignition has been
cycled 250 times.

The second type of SDM recorded crash event is the Deployment Event. It also can contain Pre-Crash and Crash data. The
SOM can store up to two different Deployment Events, if they cccur within five seconds of one another. Deployment Events
cannot be overwritten or cleared from the SDM. Once the SDM has deployed the air bag, the SDM must be replaced.

The data in the Non-Deployment Event file will be locked after a Deployment Event, if the Non-Deployment Event occurred
within 5 seconds befare the Deployment Event unless a Deployment Level Event occurs within 5 seconds after the Deployment
Event, then the Deployment Level Event will overwrite the Non-Deployment Event file.

SDM Data Limitations:

-SDM Recorded Vehicle Ferward Velocity Change reflects the change in forward velocity that the sensing system experienced
during the recorded portion of the event. SDM Recorded Vehicle Forward Velocity Change is the change in velocity during the
recording time and is not the speed the vehicle was traveling before the event, and is also not the Barrier Equivalent Velocity.
This data should be examined in conjunction with other available physical evidence from the vehicle and scene when
assessing occupant or vehicle forward velocity change. For Deployment Events and Deployment Level Events, the SDM waill
record 220 milliseconds of data after deployment criteria is met and up te 70 milliseconds before deployment criteria is met.
For Non-Deployment Events, the SDM will record up to the first 300 milliseconds of data after algorithm enable. The minimum
SDM Recorded Vehicle Forward Velocity Change, that is needed to record a Non-Deployment Event, is § MPH.

-Maximum Recorded Vehicle Velocity Change is the maximum recorded velocity change in the vehicle's combined "X and *Y”
axis.

-Calculated Principal Direction of Force (PDOF) is the arctangent of the maximum observed lateral velocity change divided by
the maximum observed longitudinal velocity change. PDOF is displayed where zero degrees is located at the front of the
vehicle, with 90 degreses is displayed to the right side of the vehicle and so on, clockwise around the vehicle.

-Event Recording Complete will indicate if data from the recorded event has been fully written to the SDM memory or if it has
been interrupted and not fully written.

-5DM Recorded Vehicle Speed accuracy can be affected if the vehicle has had the tire size or the final drive axle ratio changed
fram the factory bulld specifications.

-Brake Switch Circuit Status indicates the status of the brake switch circuit.

-Pre-Crash Electronic Data Validity Check Status indicates “Data Invalid” if the SOM receive an invalid message from the
module sending the pre-crash data.

-Driver's and Passenger’'s Belt Switch Circuit Status indicates the status of the seat belt switch circuit. The Passenger Belt
Switch Circuit Status for 2006 Chevrolet Cobalt Sport Coupe (AP) model vehicles, with the option package that includes
Recaro brand seats (RPO ALV), will always report a default value of “Buckled”.

-The Time Between Non-Deployment and Deployment Events is displayed in seconds. If the time between the two events is
greater than 5 seconds, “N/A” is displayed in place of the time. If the value is negative, then the Depleyment Event cccurred
first. If the value is positive, then the NMon-Deployment Event occurred first.

-If power ta the SDM is lost during a crash event, all or part of the crash record may not be recorded.

-The ignition cycle counter relies upon the transitions through OFF->RUN->CRANK power-moding messages, on the GMLAN
communication bus, to increment the counter. Applying and removing of battery power to the module will not increment the

1G1AP14PagTrr e Page 10of 12 Printed on: Friday, September & 2008 at 10:17:25 AM
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DS06016

ignition counter.

SDM Data Source:

All SDM recorded data is measured, calculated, and stored internally, except for the following:

-Vehicle Status Data (Pre-Crash) is transmitted to the SDM, by various vehicle control modules, via the vehicle’s

communication network.
-The Belt Switch Circuit is wired directly to the SDM.

1G1AP14P3gT Page 2 of 12 Printed on: Friday, September 8 2006 at 10:17:25 AM
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@ Vetronix

System Status At AE

CHASH DATA
HETHIEVAL

DS06016

Wehicle Identification Number 1AP14PtET
Low Tire Pressure Warmning Lamp (If Equipped) OFF
Wehicle Power Mode Status Run
Remote Start Status (If Equipped) Inactive
Run/Crank Ignition Switch Logic Level Active
Brake System Warning Lamp (If Equipped) OFF
System Status At 1 second
Transmission Range (If Equipped) Invalid
Transmission Selector Position (If Equipped) Invalid
Traction Control System Active (If Equipped) Invalid
Service Engine Soon (Mon-Emission Related) Lamp QFF
Service Vehicle Soon Lamp QFF
Outside Air Temperature (degrees F) (If Equipped) 689
Left Front Door Status (If Equipped) Closed
Right Front Door Status (If Equipped) Closed
Left Rear Door Status (If Equipped) Unused
Right Rear Door Status (If Equipped) Unused
Rear Door(s) Status (If Equipped) Closed
Pre-crash data
Parameter -2 sec -1sec
Reduced Engine
Power Mode OFF OFF
Cruise Control
Active (If Equipped) No No
Cruise Control
Resume Switch No Mo
Active (If Equipped)
Cruise Control Set
Switch Active (If No No
Equipped)
Pre-crash data
Parameter Ssec -4 sec -3sec -2 sec -1 sec
Yehicle Speed o L - L e
(MPH) Invalid Invalid Invalid Invalid Invalid
E"%'g‘;ﬁ?eed 5952 6144 5696 3904 3008
¥
Percent_Throt_tle : 100 100 49 22 29
Brake Switch Circuit OFE OFF OFF OFF OFF
Status
Accn_:—l_e.-rator Pedal a7 97 16 a g
Position (percent)
Antilock Brake
System Active (If No No No MNo No
Equipped) _
&g:;f,'.lﬁfgi'fif;gg.J invalid Invalid invalid Invalid Invalid
‘Yaw Rate (degrees
per second) (If Invalid Invalid Invalid Invalid Invalid
Equipped)
Steering Wheel
Angle (degrees) (If 0 0 0 0 ]
Equipped)
Vehicle Dynamics
Control Active (If Invalid Invalid Invalid Invalid Invalid
Equipped)
1G1AP14R3ET= Page 30f 12 Printed on: Frday, September & 2006 at 1001725 AM
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@ Vetronix

System Status At Deployment

CHRASH DATA
CIDR FErfit

Igniticn Cycles At Investigation 134
SIR Warning Lamp Status QFF
SIR Warning Lamp ON/OFF Time (seconds) 57640
Number of Ignition Cycles SIR Warning Lamp was ON/OFF Continuously 132
Ignition Cyeles At Event 133
Ignitien Cyeles Since DTCs Were Last Cleared 127
Driver's Belt Switch Circuit Status UNBUCKLED
Passenger's Belt Switch Circuit Status BUCKLED
Diagnostic Trouble Codes at Event, fault number: 1 NIA
Diagnostic Trouble Codes at Event, fault number:. 2 NIA
Diagnostic Trouble Codes at Event, fault number: 3 NIA
Diagnostic Trouble Codes at Event, fault number: 4 MIA
Diagnostic Trouble Codes at Event, fault number: & MiA
Diagnostic Trouble Codes at Event, fault number: & INFA
Driver First Stage Time Algorithm Enabled to Deployment Command Criteria Met (msec) 12
Driver Second Stage Time Algorithm Enabled to Deployment Command Criteria Met (msec) 28
Passenger First Stage Time Algorithm Enabled to Deployment Command Criteria Met (msec) 12
Passenger Second Stage Time Algorithm Enabled to Deployment Command Criteria Met 28
(msec)

Driver Side or Reof RaillHead Curtain Time From Algorithm Enable to Deployment Command NIA
Criteria Met {(msec)

Passenger Side or Roof Rail/lHead Curtain Time From Algorithm Enable to Deployment 1125
Command Criteria Met (msec) :
Time Between Events (sec) NIA
Driver First Stage Deployment Loop Commanded Yes
Driver Second Stage Deployment Loop Commanded Yes
Driver Side Deployment Loop Commanded No
Driver Pretensioner Deployment Loop Commanded Yes
Driver (Initiator 1} Roof Rail/Head Curtain Loop Commanded No
Driver {Initiator 2} Roof Rail/lHead Curtain Loop Commanded No
Driver Knge Deployment Loop Commanded No
Passenger First Stage Deployment Loop Commanded Yes
Passenger Second Stage Deployment Loop Commanded Yes
Passenger Side Deployment Loop Commanded No
Passenger Pretensicner Deployment Loop Commanded Yes
Passenger (Initiator 1) Roof RaillHead Curtain Loop Commanded Yes
Passenger {Initiator 2) Roof Rail/lHead Curtain Loop Commanded No
Passenger Knee Deployment Loop Commanded Mo
Second Row Left Side Deployment Loop Commanded No
Second Row Left Pretensioner Deployment Loop Commanded Mo
Third Row Left Roof Rail'Head Curtain Loop Commanded No
Second Row Right Side Deployment Loop Commanded Mo
Second Row Right Pretensioner Deployment Loop Commanded No
Third Row Right Roof Rail/lHead Curtain Loop Commanded No
Second Row Center Pretensioner Deployment Loop Commanded Nao
Driver 2nd Stage Deployment Loop Commanded for Disposal No
Passenger 2nd Stage Deployment Loop Commanded for Disposal No
Multiple Event Counter 1
An Event(s) Preceded the Recorded Event(s) No
An Event(s) was in Between the Recorded Event(s) Mo
An Event(s) Followed the Recorded Event(s) Yes
The Event(s) Not Recorded was a Deployment Event(s) No
The Event(s) Not Recorded was a Non-Deployment Event(s) Yes
Crash Record Locked Yes
Yehicle Event Data (Pre-Crash) Associated With This Event Yes
Deployment Event Recorded in the Non-Deployment Record Mo
Event Recording Complete Yes
Estimated Principal Direction of Force (PDOF) degrees 20

1G1AP14P3GT == Fage 4 of 12

Printed on: Friday, September & 2006 at 10:17:25 AM
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1G1AP14P35T**** Longiudinal Axla Deployment Data

| Lt
-

i}

LU 3,

Wi

Wowa 1w

£

10l 180

®a Wm0 B o

Tima [milliseconds)

= @

E

mo om0 om0 a0

- sou
Facorded
Walacity
Crange
L]

CDR ferfika™

DS06016

Time |millizeconds)

20

an

40

50

&0 T0

ED

a0

100

110

120

120

140

180

Longituding! Axis
Recorded Velocity

p.oo

0.00

o.oo

0.00

o.oo

=271 -3.38

=27

-3.38

-8.738

Time {millizeconds)

180

170

130

180

200

210 220

230

240

250

280

270

280

280

200

Longitudina! &xis
Recorded Velocity

-7 44

-T 46

-3.13

-5.13

-3.12

D.00 0.o0o

D.00

0.00

o.oo

o.oo

o.oo

0.00

n.oo

0.00

1G1AP14PIET

Page Sof 12
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DS06016

2 vetronix CDR FEMIE™

B Y B T B M

1G1AP14R367++ Lateral Axls Daployment Data N Bocorded
aes Vaecty
: Change
E'8 -] (L)

0 W 2 30 a2 B0 Bl T0 B} S0 W0 10 10 130 140 M0 WD D 180 W0 20 M0 EY M0 M0 M0 0 X0 28 MO a0

Tims [milliseconds)

Tirre {miliseconds) 10 20 30 40 50 &0 o ED 20 100 110 120 130 140 150

Lateral Axis Recorded 0.oo 0.00 0.00 000 0.00 0.00 -1.38 -0.68 -203 -1.38 -203 -203 -1.36 27 27
Welocity Change (MPH)

Tirre {milliseconds) 180 170 1an 100 200 210 220 230 240 250 260 270 280 200 200

Lateral Axis Recorded -2.71 -2.03 -2.71 -2.03 -2.02 0.00 o.oo 0.00 000 0.00 0.00 o.oo 0.00 0.oo 000
Welocity Change (MFH)

1G1AP14PIgT e Page 6 of 12 Printed on: Friday, September 8 2008 at 10:17:25 AM
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CHRASH DATA
D vetronix CDR FEAIEA
System Status At Non-Deployment
lgnition Cycles At Investigation 134
SIR Warning Lamp Status ON
SIR Warning Lamp ON/QFF Time {seconds) 0
Number of Ignition Cyeles SIR Warning Lamp was OMN/OFF Continuously 0
Ignition Cycles At Event 133
Ignition Cycles Since DTCs Were Last Clearad 127
Driver's Belt Switch Circuit Status UNBUCKLED
Passenger's Belt Switch Circuit Status BUCKLED
Diagnostic Trouble Codes at Event, fault number: 1 BO052
Diagnostic Trouble Codes at Event, fault number: 2 MIA
Diagnostic Trouble Codes at Event, fault number: 3 N/A
Diagnostic Trouble Codes at Event, fault number: 4 NIA
Diagnostic Trouble Codes at Event, fault number: 5 NIA
Diagnostic Trouble Codes at Event, fault number: 6 NIA
Maximum SDM Recorded Velocity Change (MPH) 3272
Algerithm Enable to Maximum SDM Recorded Velocity Change (msec) 680
Driver First Stage Deployment Loop Commanded Mo
Driver Second Stage Deployment | oop Commanded Mo
Driver Side Deployment Loop Commanded Mo
Driver Pretensioner Deployment Loop Commandad Mo
Driver (Initiator 1) Roof Rail/Head Curtain Loop Commanded Mo
Driver (Initiator 2) Roof Rail/lHead Curtain Loop Commanded Mo
Driver Knee Deployment Loop Commanded Na
Passenger First Stage Deplovment Loop Commanded Na
Passenger Second Stage Deployment Loop Commanded No
Passenger Side Deployment Loop Commanded Na
Passenger Pretensicner Deployment Loop Commanded Na
Passenger (Initiator 1) Roof RaillHead Curtain Loop Commanded No
Passenger (Initiator 2) Roof RaillHead Curtain Loop Commanded Na
Passenger Knee Deployment Loop Commanded Na
Second Row Left Side Deployment Loop Commanded No
Second Row Left Pretensioner Deployment Loop Commanded MNa
Third Row Left Roof RaillHead Curtain Loop Commanded Na
Second Row Right Side Deployment Loop Commanded No
Second Row Right Pretensioner Deployment Loop Commanded Mo
Third Row Right Rocf RaillHead Curtain Loop Commanded Mo
Second Row Center Pretensioner Deployment Loop Commanded Mo
Crash Record Locked Yes
Yehicle Event Data (Pre-Crash) Associated With This Event Mo
Deployment Event Recorded in the Non-Deployment Record Mo
Event Recording Complete Yes
Estimated Principal Direction of Force (PDOF) degrees 255

1G1AP14PgT Page 7 of 12

Printed on: Friday, September § 2006 at 10:17:25 AM
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2 CTDR fersiaa™
Vetrorsix G i
1G1AP14P367**++* Longltudinal Axis Non Deploymant Data el
iacksy
Cramgs
e P
140
;f \1
150 ’I lll
140
f \
/
120
128
i
/
o /
- /
a0
a0
f
o #F
838 III
a0
|
a6
vow ox® oW o W M E I EEEEEEE E E E E E E EEEE EES
Time (miiliseconds)
Time (milliseconds) 10 i) a0 40 50 60 70 ED a0 100 110 120 130 140 150
Longitudinal Auas o.oo 0.00 o.oo Dae 063 0.8 0.6a Dae 0.68 0.68 1.38 136 1.36 1368 136
Recorded Velocity
Time {milizeconds) 180 170 130 190 200 210 220 230 240 250 280 270 280 200 200
Longitudinal A 1.38 1.38 138 138 1.38 1.38 1.38 203 203 2.03 1.36 138 1.36 138 1.36
Recorded Velocity
1G1AP14P2gT s Page 8of 12 Printed on: Friday, September 8 2006 at 10:17:25 AM
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2 vetronix CDR fEffiEa™

1G1AF14P3E7* Lataral Axlz Non Deployment Data Ral=t
aso waioeiy
Cramge
(L]
—
sen
-
]
—
- —
—
ssn
-
asn
148
—
208
-
120
ass
TEEEEEEEEEEEE R E T E
Tima (milliseconds)

Time {miliseconds) 10 0 30 40 50 &0 0 ED 90 100 110 120 130 140 150
Lateral Axis Recorded 0.00 0.00 n.ea D.68 .62 128 1.3 203 202 i | a7 339 339 330 339
Welocity Change (MFH)
Time {miliseconds) 180 170 180 180 200 210 20 230 240 280 280 270 280 280 200
Lateral Axis Recorded 407 4.07 474 474 542 542 a.10 6.10 8.78 6.78 TAE 748 813 8.13 8.1
Welocity Change (MFH)
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DS06016

& Vetrorix @m .ﬁgﬁg b .:m

Hexadecimal Data
This page displays all the data retrieved from the air bag module.
It contains data that is not converted by this program.

3 00 00 00 00 00 00
00 00 00 00 00 00
00 00 00 00 00 00
00 00 00 00 00 00
00 00 Q0 00 00 Q0
Or 00 03 0a 00 00

20 00 or
oo Q0 od
oo Q0 od
oo 00 0o
oo Q0 od
oo [Ble ]
oo Q0 od
oo Q0 od
oo 00 oo
oo Q0 od
oo Q0 od
oo 00 of
oo Q0 od
oo o0 0o
oo Q0 od
o] Q0 od
oo 00 or
oo Q0 od
oo Qo 0o
30 TE 00
30 18 00
oo o0 0o
oo Qo 0o
oo Qo 0o
oo 00 oo
oo Qo 0o
a4 Qo 0o
oo 00 0o
oo Qo 0o
oo o0 oo
oo Qo 0o
oo Qo 0o
oo 00 oo
oo Qo 0o
oo Qo 0o
a0 00 0o
) 00 Qo 0o
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3g Qo 0o
3D ) 00 00
9B i 80 00
oo Qo 0o
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oo co 0o
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oo 0 0o
o] Qo 0o
oo 00 co
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oo 00 oo
RS Qo 0o
oo 0o oo
oo Qo 0o
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19’\ﬁalrtn1lx 'f:llﬂllfngﬂ?, :”tl

343 7F 00 83 00
44 80 32 00 0CO
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s4p 07 02 08 02 08 02 Q0
$4E 09 02 09 03 0a 03 00
$4F O0OA 03 0B 02 0B 02 00
530 C 02 0C 02 0D 02 Q0
551 70 00 00 OO0 00 00 QO
552 B0 00 00 10 00 00 QO
553 44 0% 1m 00 00 00 Q0

=]

575 00 00 OO OO0 00 00 Q0
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DS06016
Attachment 3. Excerpt from Service Manual

A

Sn'i"ay“ 06 11:03a perry 7609401977 >
B - oo .
- ] ? —EENEES, Sep-25-06 10:22AM; p&,e 172
Service Information T P
: Document ID# 1569874 . ) int
: ""B“""_‘I Forwand —> _] 2006 Chevrolet Cobalt -F bacL‘ Prin ]

. DTC B0052 or B0053

Dingnostic Instructions

» Perform the Disgpastic Syslem Cheek - Vehicle prior Lo using this diagnostie provedurc.
- Review Strategy Bused Dispuosix for an uverview of the disgnostic upproach.
- Diggnostic Progedure sirucions provides an vverview of each disgnustic caiegory.

DTC Descriptors

i DTC B0952: Depluoyment Commanded
DTC BOUS3: Deployment Communded with Loop D'I'Cs Present

Circuit/Sysiem Deseription

The inflatsble restraint scasing and diagaostic module (SDM) contains a sensing device that converts ¥ ehicle velocity
changes intw ag clectrical sagnal. The SDM compares this electrical signal to a value stored in memory] When the gencrated
: signn excouds the stored vaive, the SDM perfors addnional signal proccsung md comopures the g:\r;nd sigoals 10 values
b stored in memory. When 2 of the generated signals excoad the stored values, the SUM will case i 1o flow through the
deployment loops, deplaying the air hags and/or pretensioners causing D¢ BOO5Z to sel.

Conditions for_Running the DTC
Tgnition voltage is between 9-16 vollx,
Conditjons for Setting the DTC
B0052

+ The SDM detects a frontsl impact of sufficicnt farce W wawant deployment of the frontal modu

+ The SDM detects u side impact of sufficient force o warrnt deployment of a side impact mud and/or roaf roil

modulc.
+ The SDM has deploycd the seat belt pretensioner for 3 scperate deploy ments. ‘<
BOOS3
SDM commands intlators deployment with loop foully present.

Action Taken When the DTC Sets

« The SDM will only set DTC 130052 or the SDM sets DTC BOUS3 slong with DTC BOO52.
- Thc SDM commands the ATR BAG warning lamp ON via scrial duta commupications.
« ‘I'he SIDM records crash dula,

hup://service.gm.com/serviciy/B 1obShtm1?ShimIFile=1569874& psdid=1310&ev 9/25/2006
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Sep 26 06 11:09a

_?_:ﬂt By: SHENENEEYEET ; S

A
perry 7609401977

Service Information

Conditiong for (learing the DTC
DTC B0D52 can be cleenal if the following condilivns are met.

* Three consecutive seal bejt pretensioner deployment cvents have not occurred.
= One frontal or side air hag deployment has not occorred.

Sep-25-06 10:22AM;

DS06016

p.3
Page 2/2

DTC B0052 becomes a laiched code after 3 consocutive pretensivner deployments or | fruntal or side ;: bag deployment.

You cannot clear & Iatched code. Replooe the SDM after following the instructions in the dingnostic
Diagnostic Aids
finportant: The seol belt pretensioners may deploy for mpracts that ave not severe coough W warcani |
deploviment. The SDM i copable o sustainng 3 pretensioner deplovraent events, i one lronkil or sily
Alrer e maximum number ol deplovments has occnred. DTU BOOS2 sers and hecomes i Joichual cod

[T

Whea DTC B00S3 is accompnanicd by additional DTCs, other thun B(X)52, repair the malfiaction caus
beforc replacing SDM.

Reference Information

Electrical Information Reference

= Connyelor Repairs
= Testing foc integmittent, Gonditions and P'gor Cyonneetigns
= Wiring Rypairs

Circuit/System_Verilicalion

ontal vr side air bag
deployment event,
. which cannot be

ng the other DTCs

l.  Igniton OFF, inapect the vehicle for signs of inflator module or pretensioner deployment, Vedfy that the vehicle does

not show any signs of inflator deployment.

U If the vehicle displays any signs of inflator deployment, refer to Ropairs and Inspeeuons Rgqoired After o

Colligion .
2. Use a scun 100) W0 ¢leur DTCs. Verify that DT'C BO0S2 docs not reset.
11 If the DTC resets, replace the SDM.

Repair Instenctions
Perform the Diagaostic Repuir Venificagon after completing the diagnostic proceduce.
Couvrpl Module References for SDM replacement, setup, and programming

Documcat TD# 1569874

< Back [ . Forwera ->.. | 2006 Chevrolct Cobalt

hup://seevice.gm .com/serviets/BlobShtm!?ShtmIFile=15698 74& psdid=13 lo&wc*m
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