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Based on a survey of National Highway Traffic Safety Administration data from their Vehicle Safety
Consumer Complaint System and data supplied by manufactures who experienced and issued recalls on
Passenger Sensing System (PSS) sensor mats, there is a failure pattern of the IEE supplied PSS sensor mat
in the GM Kappa platform vehicles, the MY 2006-2010 Pontiac Solstice and MY 2007-2010 Saturn Sky,
which suggests a need for further investigation and action to ensure passenger safety.



Over the course of the last decade, a number of complaints have been posted on the National Highway
Traffic Safety Administration’s (NHTSA) Vehicle Safety Consumer Complaint system regarding passenger
seat sensor failures on General Motors (GM) Pontiac Solstice and Saturn Sky models (the only
automobiles sold in the U.S. on GM’s Kappa platform) manufactured from 2005 through 2009. As of
February 8, 2016, no investigation has been issued by the NHTSA nor has GM issued a recall for these
vehicles for the passenger seat sensor. During this same period of time NHTSA, as well as a number of
automobile manufacturers, have issued recalls for this specific problem in other makes and models
including GM’s own Cadillac CTS model. The GM Kappa platform has a Passenger Presence Sensor (also
called and heretofore referred to as a Passenger Sensing System or PSS) mat that is subject to
premature failure through normal use which should be the subject of an NHTSA investigation and
subsequently a mandatory recall in the interest of passenger safety as has been done with other

vehicles equipped with similar sensor mats from both GM and other manufacturers.

In researching the extent of this possible problem, data was retrieved from the NHTSA Vehicle Safety
Complaint system and entered into a separate database. The following vehicles from GM'’s lineup were
queried to get an overall picture of consumer complaints in regards to GM airbag systems: 2006-2011
Buick Lacrosse, 2005-2011 Cadillac CTS (excluding CTS-V Models), 2005-2011 Chevrolet Equinox, 2006-
2010 Pontiac Solstice, 2006-2009 Pontiac Torrent, and 2007-2010 Saturn Sky. In addition, various NHTSA
Defect Investigations and Recalls including their supporting documents were referenced in order to get a
better understanding of the precedence set in airbag related recalls both before and after the time

period of Kappa platform production.

Upon review of the aforementioned information, it is suggested that the NHTSA initiate an investigation
into vehicles equipped with PSS mats supplied by IEE S.A., headquartered in Luxembourg, produced

between 2005 and 2011 to determine the extent of this problem and to issue a recall, if necessary, for



vehicles affected by the possibly defective mats. The research shows that not only are IEE supplied mats
subject to failure due to unsatisfactory installation procedures and normal use but that IEE supplied
mats have been the subject of investigations and recalls over multiple brands and models which
exhibited similar failures and symptoms as have been observed and reported in the Kappa platform.
While other GM vehicles may be experiencing the same PSS sensor mat failures and may also require

further investigation, this survey will focus on the 2005-2010 GM Kappa platform vehicles.

Background

The NHTSA Federal Motor Vehicle Safety Standard (FMVSS) Number 208 stipulated new vehicle
requirements for the 2006 model year that all vehicles must be equipped with some form of “advanced”
airbag system that would reduce the force or suppress the deployment of the passenger airbag in the
event of an accident if the front passenger seat was occupied by an infant, unrestrained child or small
adult. Starting in 2003, this standard was to be phased into new vehicle production and see every new
vehicle sold in the U.S. equipped with this type of system by model year (MY) 2006. (U.S. Department of

Transportation National Highway Traffic Safety Administration, 2013)

In response to FMVSS 208, GM partnered with IEE Automotive USA to have IEE supply GM with its
Occupant Classification (OC) System. GM chose IEE because it had “been producing sensors that detect
occupant and/or child seat presence since 1994 for European and Asian customers.” (IEE Automotive

USA, 2002) IEE described the system as such in a press release announcing the contract:

“IEE's OC System provides the ability for custom airbag interaction based on seating
conditions. The system is integrated into the front passenger seat and communicates a
signal to the airbag control unit. This signal informs the airbag control unit of the
stature of occupant in the seat, enabling the control unit to determine whether to
suppress or deploy the airbag. If the seat is unoccupied, occupied by a small child,
contains a child seat or other inanimate object, the signal will inform the airbag control
unit, which will in turn suppress the passenger airbag...



The principle of the IEE OC System is based on ‘pattern recognition’ rather than
occupant weight sensing. The technology consists of a polymer mat assembly that is
mounted to the upper surface of the seat cushion foam and then covered by the cloth
or leather seat trim. The mat contains numerous force sensing resistor (FSR) cells and
an electronic module integrated into the edge of the mat. The electronic module
contains a sophisticated algorithm and software, which analyze the three-dimensional
force distribution pattern to determine the classification of occupant in the seat.

A unique feature of this system is that the FSR technology does not require calibration
after assembly into the vehicle seat or during the life of the vehicle. Not only does this
allow for simplified seat and vehicle manufacturing, but it also provides long-term
reliability for the vehicle owner.” (IEE Automotive USA, 2002)

GM began to phase in this new system into its lineup of new vehicles starting with the 2005 MY. The
first GM vehicle to receive this system from IEE was the 2005 Cadillac CTS. It would be introduced into

other models the following model year. (Shadams, 2009)

Review of the technology

IEE based their design for the Passenger Sensing System (PSS) mats on US Patent 6609054 B2, Vehicle
occupant classification system and method. The patent shows that the sensors in the mat are designed
to deflect when weight is applied and based upon the amount of this deflection the sensor can
determine the weight being placed on the individual sensor. A number of these sensors are placed in the
sensor mat and their information is sent to a Weight Estimation Module and a Pattern Module. The
Weight Estimation Module feeds information to the Pattern Module which then looks for deflection
patterns in the individual sensors to determine if the item in the seat is human or other, non-human
cargo. The Weight Estimation Module and Pattern Module both feed the Decision-Making module to
determine if the airbag should deploy or be suppressed. Figure 1 is a diagram of how the system is
arranged. Some of the logic modules at the bottom of Figure 1 are attached to the PSS mat. (Wallace,

2001)
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Cadillac CTS Recall and Investigation

On December 17, 2010, GM informed the NHTSA that it had decided certain 2005 — 2007 model year
Cadillac CTS vehicles contained a safety related defect in the passenger sensing sensor mat
manufactured by IEE. GM reported that this passenger sensing mat could flex causing the mat to kink,
bend or fold. GM stated that if the flexing caused the connections in the mat to break, the passenger
airbag could become disabled. It was also stated by GM that non-deployment of the front passenger
airbag in the event of an accident due to this defect may increase the risk or severity of injury to the
passenger. GM issued recall 10V-644 and NHTSA opened an investigation into the reported problem,

action number EQ11-001, on February 7, 2011. (National Highway Safety Traffic Administration, 2011)

On February 8, 2011, NHTSA requested further information from IEE regarding which other companies
and vehicles received delivery of this sensor mat. IEE replied on February 15. In a letter from their legal

counsel, IEE stated,

“The CTS Sensor Mat was developed over a two-year period specifically for the MY
2005-2007 Cadillac CTS and its unique seating design, geometry, vehicle environment
and program specifications. |IEE developed the CTS Sensor Mat in partnership with GM
and Lear Corp. (‘Lear’), GM'’s seating supplier for the Cadillac CTS, to meet the distinctive
requirements and specifications for the CTS platform. As a result, the CTS Sensor Mat is
not the same or similar to any other sensor mat manufactured by IEE.

Although GM is IEE’s ultimate customer for the CTS Sensor Mat, Lear was the purchaser
of the CTS Sensor Mat while the Cadillac CTS was in production. Lear purchased the CTS
Sensor Mats, incorporated them into the seating assemblies, and sold the seating
assemblies to GM. After Production, Lear’s affiliated entity, Integrated Manufacturing
and Assembly, LLC (‘IMA’), purchased the Sensor Mats, which were then sold to GM as
service parts. It is IEE’s understanding that GM was the only purchaser from Lear and/or
IMA of seat assemblies and cushions that incorporated the CTS Sensor Mat.” (Law
Offices of Bush Seyferth and Paige, 2011)

GM also responded to the investigation on May 19, 2011. GM stated in their response that the “2005-

2007 MY Cadillac CTS vehicles are the only vehicles manufactured by GM with the IEE Passenger Sensing



System (PSS) mats that are the subject of safety recall 10V-644...” (General Motors LLC, 2011) It also
confirms that Lear Corporation was the purchaser of the PSS mats from IEE to install them into the CTS
seating assemblies and that IMA would later purchase them from IEE to resell them to GM as
replacement parts. GM specifically states in the response though that vehicles repaired with service

part number 19124390 were not included in safety recall 10V-644. (General Motors LLC, 2011)

GM would go on to state that their decision to issue the recall was based on the identification and
analysis of specific design and process issues that cause a related increase and decline in warranty

returns. GM broke down the production changes and installation procedure changes as such:

“First build period Start of Production (SOP) May 2004 to August 31, 2004 (Safety
Recall);

In the initial vehicle build period, the center portion of the IEE PSS mat prone to z-
folding due to insufficient adhesion. On September 1, 2004 a design change was
implemented that reduced the z-folding by adding 3 pieces of tape to the center of the
seat; 2 pieces of tape between felt and 3D mesh and 1 piece of tape between 3D mesh
and the seat foam.

Second build period September 1, 2004 to May 31, 2005 (Special Coverage);

This period began with the design change that reduced z-folding mentioned above. This
period showed an improved warranty rate for vehicles produced through May 31, 2005.

Third build period June 1, 2005 to February 18, 2007 (Safety Recall);

This third period began on June 1, 2005 with a process spill at Lear in which issues with
the seat binders on the top surface of the seat caused folding in the sensor mat during
seat assembly at Lear. In November 2005, Lear addressed these issues with a change to
the 4 seat binders on the top surface to the seat. The 4 seat binders were replaced with
tape because the binders were not holding the mat in place after the cushion was
trimmed at Lear. This change caused a rise in the warranty returns due to an increase in
the stresses in the sensor mat and continued through the third vehicle build period.
Some vehicles built during this period also contained an improved tail stiffener between
the mat and the Electronic Control Unit (ECU) that was phased in beginning in August
2006.

Fourth build period February 19, 2007 to June 2007 End of Production (EOP) (Special
Coverage)

The fourth and final build period began with a change in which the 2 forward pieces of
tape on the top of the seat foam bolsters were moved outward and rearward, reducing



the stresses in the mat and improving the rate of warranty returns.” (General Motors
LLC, 2011)

Even though Lear changed production techniques for the PSS sensor mat and cushion assembly, there is
no mention of the mat itself being redesigned or changed in order to improve its durability. In the four
build phases mentioned above, the only issue that is addressed by the changes is the securing of the

mat within the assembly.

In assessing the depth of the problem GM relied on the PSS warranty data provided from its Warranty
Returns Database for the three service part numbers that were used for the seat cushion module which

included the PSS mat and seat foam. (General Motors LLC, 2011)

GM split the research data into two categories as can be seen in their outline of the production phases
above. These were the Recall group and the Special Coverage group. The recall group consisted of
149,493 vehicles over the three years of production (58,149 MY 2005, 46,103 MY 2006, 45,241 MY
2007). This group would have their PSS mats and cushions replaced whether or not the mat had shown
signs of damage or failure. The Special Coverage group consisted of 53,391 vehicles over the same
production period (41,438 MY 2005, 32 MY 2006, 11,921 MY 2007) which were deemed to have a lower
risk of failure compared to the recall group. (General Motors LLC, 2011) The special coverage included a
free repair should the same issue outlined in the recall occur to a vehicle listed in this group for 10 years

or 120,000 miles. (National Highway Safety Traffic Administration, 2011)

GM also provided two databases that documented their warranty returns study. One was in support of
the Recall group and the other was in support of the Special Coverage group. The information in these
databases included model year, VIN, mileage at time of warranty work, description of problem, and
service part number of the replacement part. The most recent date of repair in these databases was

April 7, 2011. (General Motors LLC, 2011)



In researching this data provided to the NHTSA by GM, it was found that in the Recall group, the average
mileage of the failure was 28,468 miles over 7,687 warranty returns. For the Special Coverage group,
the average mileage of the failure was 30,761 miles over 1,739 warranty returns. Figure 2 shows the
warranty repair trend in both groups from 2004 until April 2011 when the data was presented to NHTSA
and the recall was four months along. The trend for warranty repairs over time of both groups mirrored

one another with a significant drop in warranty claims after 2007.
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When this information is broken down further to include the model year of the vehicle repaired, the
Recall group differentiates from the Special Coverage group in that there was a greater percentage of
2006 MY vehicles repaired under warranty in the data for the Recall group than in the Special Coverage
group. Figures 3 and 4 show the number of repaired vehicles in the GM warranty data for both groups
by the year in which the repair was made and further subdivides the results by MY of the repaired

vehicles.
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Up until 2007, the Special Coverage group only saw 2005 MY Cadillac CTS to have the PSS replaced

under warranty while the Recall Group experienced warranty repairs for 2005-2007 MY vehicles over

the same period. There is a substantial drop from 2007 to 2008 in warranty repairs but then a steady

increase from 2007 until the last full year of warranty repair data, 2010. To understand this drop, we

need to look at the average number of miles for each service and model year for each year of warranty




repair data. Figures 5 and 6 below show the average mileage recorded by GM for warranty repairs by

repair year and Vehicle MY.

pverage GM Recall 10V-644 Warranty Data

Miles Average Miles at Time of Repair Recall Group by Repair Year and MY
70000

- e N

[N/ N —5
T
- T LW

i f S o N

10000

Z NF N
0
8|1 88| 8| 8| 5|88 |8|8|8|s5|8|8|s8|8|8|s5|8|8|85
o o o o o o o o o o o o o o o o o o o o o Model Years
~ o~ ~ ~ ~ ~ ~ ~ ~ o~ o~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2004 2005 2006 2007 2008 2009 2010 2011 Year of Repair
Figure 5
— GM Recall 10V-644 Warranty Data
Miles Average Miles at Time of Repair Special Coverage Group by Repair Year and MY

70000

60000 >~ /\

N / / \/\\/ / \\

40000 /

30000 /A\ /

20000 / \ /

10000 / \/

0
2005 2005 2005 2005 ] 2006 | 2007 2005 2005 2005 | 2007 2005 l 2007 Model Years
2004 2005 2006 2007 2008 2009 2010 2011 Year of Repair
Figure 6

The factory warranty from Cadillac on the CTS from MYs 2005-2007 was 4 years or 50,000 miles. MY
2005 vehicles would be out of warranty based on time around 2008 while 2007 MY vehicles would be
out of warranty based on time by 2010. Based on the data displayed in Figures 5 and 6 however, the

average mileage reported for warranty repairs for the MY 2005 vehicles in 2007 was already over 30,000

10



miles and would reach an average of over 50,000 miles the following year. Mileage for MY 2006 Vehicles
would be well over 40,000 in 2008 meaning many of the vehicles in 2008 were already out of warranty
at the time of the repair. It is deduced that the reason for the sharp downturn in warranty repairs in
2007 was mainly caused by vehicles exiting the warranty period primarily due to mileage. (General

Motors LLC, 2011)

The data also shows that the failure probability of the PSS mat increased as the age and mileage of the
vehicle increased. For the Recall group, the average mileage in 2004 for a warranty repair on a MY 2005
vehicle was 5,749 miles for 104 repairs. In 2005 it was 13,602 miles for 854 repairs. In 2006, the
average mileage for the same repair on the same vehicle rose to 24,760 miles for 1,111 repairs and in
2007 it was 32,490 miles for 749 repairs. For MY 2006 the rate of failure over mileage and time was
even more evident. In 2005 there were 14 repairs with the average mileage at 3,648 but in 2006 the
average mileage was 13,561 for 678 repairs and in 2007 it was 22,303 miles for 1,810 repairs. 2007 MY
vehicles exhibit the same trends but in far fewer numbers than the previous two model years. In 2006
there were 12 repairs with an average mileage per repair of 4,575 miles. In 2007 there were 365 repairs
at an average mileage of 13,567, in 2008 there were 26 repairs at an average of 35,092 miles, in 2009 24
repairs at 55,649 and in 2010, 469 repairs at 41,415 miles. Even though the data for 2011 ended in
April, the trend continued with the 2007 MY with 442 recorded repairs averaging 43,514 miles per

repair. (General Motors LLC, 2011)

Since GM relied on Warranty Returns data to conclude there was a problem with the Cadillac PSS mat
and since the data GM used shows that there were fewer reported warranty repairs as vehicles ran out
of their warranty coverage, it is summarized that if symptoms of a problem arise after a vehicle’s

warranty period has expired, either because of the accruing of mileage or the passage of time, GM’s
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query of the Warranty Returns database would return far fewer results and lead the company to believe

that no such problem exists.

In the supporting documentation for EQ11-001, GM submitted a customer complaint to GM and to the
Better Business Bureau (BBB) related to the PSS Mat failure and their subsequent decision to recall

select vehicles. In this complaint, the response sent to the BBB states,

“[customer] requested that we diagnose an air bag problem. She has over 57,000 miles
on her vehicle...so her warranty has been expired...[our service adviser] called her back
and told her the cost would be $670.00 plus tax and she declined having the work
done.” (General Motors LLC, 2011)

It is unclear if the data presented by GM for warranty repairs includes these kinds of situations where an
owner brings their car in for service after the warranty has expired and declines the repair. Considering
all the records in the above mentioned GM databases include which part was used to replace the
defective part, it is reasonably assumed that the warranty repair records submitted by GM do not
include such instances where a dealer service center diagnoses a defective PSS mat and the customer
declined the repair. Thus these instances of PSS sensor mat failures that are unrepaired go unreported

in the Warranty Returns Database.

This was a common trend when analyzing the NHTSA’s own Vehicle Safety Consumer Complaint System.
When querying complaints on the Cadillac CTS it was found that the majority of customer complaints
occurred between the periods at which their warranties would have ran out and when the recall was
initiated in late 2010 then tapering off throughout 2011. It was noted though that, again, as with the GM
data, that as the GM Special Coverage warranty of 10 years or 120,000 miles began to run out,
complaints began to climb. Figure 7 shows the relation between the number of complaints filed with the

NHTSA regarding PSS mat failures, the year in which the failure was reported occurring, and the average
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mileage the complaint reported at the time of failure. (National Highway Traffic Safety Administration,

2016)
Cadillac CTS Passenger Sensor Mat Failures
by Incident Year and Mileage
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NHTSA’s database records reported that failure incident complaints spiked between 2009 and 2010 by a

factor of five. During this period, average mileage for these complaints was between 60,000 miles and
80,000 miles, well above the 50,000 mile warranty period of the vehicle. Complaints slowly declined

after their peak in 2010 as the recall began to take effect and customers were having their PSS mat

sensors replaced under this recall. However, as the extended warranty GM provided under the recall for

10 years or 120,000 miles begun to run out, there was another spike in complaints in 2014 with a

significant drop again in 2015 with a corresponding drop in reported mileage. (National Highway Traffic

Safety Administration, 2016)

There is also a possibility the increase in complaints in 2014 was due to NHTSA recall 14V-047 which

involved defective ignition switches in GM vehicles and received worldwide media attention. Some

complaints reported seeing this recall and, upon taking their car into the dealership, found out that the

13



problem they were having with the PSS sensor mat was not something covered under 14V-047 or 10V-
644. However, when similar airbag related recalls arose in 2015 (the “Takata airbag” recalls 15V-285,
15Vv-286, 15V-312, 15V-313, 15V-318, 15V-319, 15V-320 15V-321, 15V-322, 15V-323, 15V-324, 15V-345,
15V-346, 15V-354, 15V-361, 15V-370, 15V-382, 15V-444, 16E-005, 16E-006, and 16V-036) it did not

generate as large of an increase in complaints as was seen in 2014. (Safecar.gov, 2016)

The problem with the data from the NHTSA's database is that very few reported complaints provided
mileage at the time of failure so the sample rate, even among PSS mat complaints, is small. However,
when compared against the data from the GM Warranty Repair Databases, the trends in both the GM
database and NHTSA’s database mirror each other fairly closely with the primary difference being when
warranty repair rates rise, complaints fall versus when complaints rise it is usually accompanied by a fall

in warranty repair rates.

Figure 8 below shows the complaints registered in the NHTSA database for the 2005-2011 Cadillac CTS.
The Cadillac CTS underwent a major design change in 2008 and the data for that new model has been
included here to compare complaints on the recalled 2005-2007 models against complaints received for
the 2008-2011 models over the period from 2004 until 2015. (National Highway Traffic Safety

Administration, 2016)
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Cadillac CTS Passenger Sensor Mat Failures
by Year of Incident and Model Year
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The data from the NHTSA shows that in 2009 complaints began to rise regarding PSS mat failures in the
MY 2005-2007 CTS and this upward trend continued until 2011 as warranties began to expire on the
affected vehicles. 2006 MY vehicles clearly experienced more reported complaints than the2006 and
2007 MYs but with the exception of reports filed in 2011 for MY 2007 vehicles, the trend was the same
for all model years and all complaint incident reporting years in regards to the 2005-2007 model. The
data shows a significantly less frequent complaint rate for the PSS sensor mat in 2008-2011 CTS models
indicting there was a substantial change in the design of the PSS sensing system in the new model.

(National Highway Traffic Safety Administration, 2016)

This data also demonstrates that after the recall, the frequency of reported complaints had slowly risen
following the large reduction in complaints after the recall. It is theorized that the complaints increased
due to the increasing number of affected vehicles no longer falling under the extended warranty of the
10V-644 recall at the time of the failure and complaints from owners whose vehicles were not included

in the recall.
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The NHTSA data shown in Figure 8 includes the number of complaints (blue line) and the number of
reported failures (red line). In every instance there is a spike in reported complaints except for 2014,
there is also a spike in the reports of secondary failures. This shows that there have been multiple
reported occasions where a vehicle owner has had to replace the PSS mat more than once due to the

failure mentioned in GM’s recall 10V-644 even after the recall was issued in 2010. Due to Privacy Act

redactions in the GM database, it is not possible to compare this metric to the GM records using publicly

available data as it is not possible to tell if vehicles in the GM database are reported on multiple

occasions for repeat failures. (National Highway Traffic Safety Administration, 2016)

The NHTSA database also gives insight into how often complainants have had the defective PSS mats
repaired. Itis of note that this data has the same inherent problem of low sample size as has been
documented with the other metrics mined from the NHTSA data. Of the 64 complaints where the
responder notated the status of repair, 69% of complaints said they did not have the defect repaired.

(See Figure 9). (National Highway Traffic Safety Administration, 2016)
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Cadillac CTS
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Failure Complaints - Repair Reports
64 total reporting

31% Report they
repaired the sensor

Figure 9

This supports the conclusion that once the affected vehicles fall out of warranty coverage, whether
initial manufacturer warranty or any applicable extended warranty, that the majority of owners are
foregoing the repair and continue to operate their vehicle without a functional passenger seat airbag. In
most of these cases, the consumer reported the high cost of the repair being the primary motivation for

forgoing the repair. (National Highway Traffic Safety Administration, 2016)

Based on GM’s Warranty Returns Database, there were three part numbers for the PSS airbag system
over the course of the vehicles production. From these records, the initial part number, 88996288 was
used from September 7, 2004 until August 31, 2007. The second part number was 19123614 and saw
introduction as a replacement part on January 1, 2006 and was used up until May 18, 2009. The third
part number, 19124390, was used from September 12, 2007 until April 7, 2011 the last day of recoded

warranty returns in the database. (General Motors LLC, 2011)
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From the information provided regarding PSS mat and cushion build periods, GM changed the part
numbers of the PSS mat/cushion assembly as design and production changes took place at Lear.
However, it is difficult to determine if the two are related and that the changes in production resulted in
the change of part numbers. The production dates for the four build periods mentioned by GM are as

follows:

First Build Period: May 2004 until August 31, 2004

Second Build Period: September 1, 2004 until May 31, 2005
Third Build Period: June 1, 2005 until February 18, 2007
Fourth Build Period: February 19, 2007 until June 2007
(General Motors LLC, 2011)

Compared to the part number usage dates:

88996288: September 7, 2004 until August 31, 2007
19123614: January 1, 2006 until May 18, 2009
19124390: September 12, 2007 until April 7, 2011
(General Motors LLC, 2011)

With three part number changes and four build changes all with different documented dates it is
impossible with the current data to make any specific conclusions about what specific changes were
made to the PSS mat/cushion assemblies between each part number change. In the four build periods
noted by GM above, no mention is made of the sensor mat itself going through any kind of design
change to improve upon its durability even though other manufacturers around the same time frame all
make reference of the sensor mat supplier making upgrades to the product for increased durability. It
can be surmised that there were changes made to the PSS mat/cushion assembly either in design or in
the production process that necessitated a distinction by changing part numbers between the previous

assembly and the new assembly replacing it and that these changes occurred over a span of time
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between the initial start of production in May 2004 and the date of the first notation of the final part

number being used for replacement in the GM Warranty Return data, September 12, 2007.

With the above data, it is clear to see that so long as a customer experienced the failure while their
vehicle was under warranty, warranty return incidents went up while customer NHTSA complaints
remained low. As the factory warranty ran out, warranty return rates rapidly declined to very low
numbers and customer NHTSA complaints began to steadily rise. Once GM issued a recall for the
defective PSS mats and extended the warranty on vehicles it classified under the Special Coverage
provision of the recall, customer complaints fell off steeply. Once the extended warranty began to run
out customer complaints once again began to rise. The data also reflects that customers were unlikely
to have had the expensive repair completed after the warranty ran out based on the NHTSA complaint
information. GM documentation presented to the NHTSA as part of the investigation EQ11-001 in the

form of the customer complaint to the BBB referred to earlier in this survey supports this conclusion.

It is therefore theorized that if similar NHTSA complaint trends can be found in other GM products this

may be an indication that similar problems may affect those product lines as well depending on vehicle
type and vehicle use. It is theorized that if a vehicle which had low production and low usage during its
warranty term would not show increased Warranty Return activity in GM’s service database but would

see a similar rise in NHTSA customer complaints as the vehicles see more use and failures occurring

outside the warranty term.

Pontiac Solstice and Saturn Sky (Kappa platform) Development Background

Along the same time as the Cadillac CTS went into production, GM was working on a new product for its
Pontiac division, the Pontiac Solstice. The Solstice debuted as a concept car for the 2002 Detroit Auto
Show and after that show, GM decided to fast track the car into production. Normal development time

for previous cars had been between 3-5 years. GM targeted mid-2005 as the release date for the
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Solstice giving its development to production less than three years for completion. Lori Queen was the
vehicle line executive at GM that headed the Solstice project and under her leadership GM developed a

much faster way of getting a design from approval to showroom. (Gritzinger, 2004)

One way GM was able to push the car so fast through development was to incorporate parts from other
vehicles that were further along in the development process and either had already began production or
would start production in the near future. According to an article on the car’s development published

by Autoweek in February, 2004,

“They also made use of existing parts wherever feasible, from the Ecotec drivetrain to
the production Solstice's rear differential, borrowed from another recent GM mold-
breaker, the rear-drive Cadillac CTS...

For Franz Von Holzhausen, the lead exterior designer who penned the original Solstice
and was charged with taking the concept into production, the short time line put a
premium on teamwork, while finding ways to stay as true to the original car as possible.
‘The design was evolving at the same time the engineering was being done,” said von
Holzhausen.

Interior designer Vicki Vlachakis was working just as rapidly, ripping through the GM
parts shelves searching for the bits and pieces that would emulate a concept show car
that she also had a hand in creating. She found no shortage of parts, from seats to door
handles to air vents, which were readily integrated into the interior. ‘It was an easy
transition from concept to reality,” said Vlachakis.” (Gritzinger, 2004)

The new vehicle, now called the Kappa platform and eventually destined to be used for the Saturn Sky,
Opel GT and Daewoo GX2, went into production as the MY 2006 Pontiac Solstice in July, 2005. Starting
in January, 2006, the MY 2007 Saturn Sky would go into production as well. The MY 2007 Solstice would
go into production in June 2006 and then, starting in June 2007, both vehicles would stop the previous

MY production and begin the new model year production in June of each year. (DaveOC, 2016)
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Kappa Platform PSS Mat Problems

Since its release, numerous owners have experienced a failure of the passenger side airbag PSS sensor
mat. GM has never acknowledged any problem with the sensor mat and the condition has been
documented on Solstice and Sky forums for quite some time with some mentioning the issue as early as

June 2008.

Upon researching the NHTSA Vehicle Safety Consumer Complaint system, it was found that the number
of reported issues on Solstice and Sky vehicles in comparison to their production numbers were
relatively high. In total, 65,724 Pontiac Solstices and 31,415 Saturn Skys were produced from July 2005
until June 2009 when production halted due to the discontinuation of the Pontiac and Saturn brands.
From 2005 until 2016, there have been 431 consumer complaints on the Solstice and 279 on the Sky. Of
these reports, 268 were specifically in regards to the airbag system in the Solstice and 170 for the Sky.
For the Kappa platform, total production was 97,139 with 710 total consumer complaints in the NHTSA
Vehicle Safety Complaint System and of those complaints, 438 (or 61.69%) were in the airbags category.
For comparison, the 2005-2007 MY Cadillac CTS that was the subject of GM recall 10V-644 had a
production of 203,220 units with 575 total complaints of which 154 were in the airbags category. This
equates to a total of 26.78% of all NHTSA Vehicle Safety Consumer Complaints being airbag related.

(National Highway Traffic Safety Administration, 2016)

Not every airbag issue was directly related to a failure of the PSS mat. In order to focus on that specific
issue, the NHTSA complaints were analyzed individually to see if the symptoms described by GM in its
response to NHTSA were present in the description of the problem in the complaint or if the complaint
specifically mentioned having the PSS mat diagnosed as having failed and requiring replacement. In the
course of that analysis, it was discovered that of the 268 airbag complaints in the NHTSA database for all
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MYs of the Pontiac Solstice 223, or 83.21%, were PSS mat failures. For the Saturn Sky, all MYs, of the 170
airbag complaints 135 or 79.41%, were PSS mat failures. For the 2005-2007 MY CTS, of the 154 airbag

complaints 81, or 52.60%, were PSS mat failures. (National Highway Traffic Safety Administration, 2016)

Overall, 14.09% of all NHTSA complaints for the 2005-2007 Cadillac CTS were for a PSS mat failure
compared to 51.74% for the Pontiac Solstice (all MYs) and 48.39% for the Saturn Sky (all MYs). The data
was then analyzed to determine the nature of this discrepancy. It was found that the complaint trends
for the Pontiac Solstice and Saturn Sky vehicles were very dissimilar to those of the 2005-2011 MY
Cadillac CTS. Figures 10 and 11 are the number of complaints, by year of the failure, for both Kappa

vehicles.

Pontiac Solstice Passenger Sensor Mat Failures
by Year of Incident and Model Year
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Figure 10
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Saturn Sky Passenger Sensor Mat Failures
by Year of Incident and Model Year
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Figure 11

When compared to Figure 8 which displays the same data for the CTS, the trends are similar in that as
the vehicles age, the rate of reported complaints trends upwards and that the older vehicles tend to
have more complaints of PSS mat failures for any given annual period. In addition, the problem seems
to be concentrated in the 2006-2007 MY for all three vehicles. Where they differ substantially though is
in two important ways. First, the number of complaints is significantly higher in the Solstice and Sky
data than it is with the CTS. Second, where the CTS complaint rate drops off sharply in 2011 with the
issuing of recall 10V-644, there is no substantial drop off in the Sky and Solstice. While the complaint
rate for 2015 is lower than in 2014, the total number of complaints is still relatively high. For the Sky, the
number of complaints for 2015 is second only to the number of complaints received in 2014. (National

Highway Traffic Safety Administration, 2016)

One major difference between the Kappa platform vehicles and the Cadillac CTS was the factory
warranty that came with each vehicle. The CTS came with a 5 year or 50,000 mile bumper to bumper

warranty. The Kappa platform vehicles only came with a 3 year or 36,000 mile warranty. It has been
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demonstrated in analyzing the GM Warranty Return Database information for the CTS recall that once
the warranty expired there was an increase in the number of complaints. Since the Kappa vehicles had
one less year and 14,000 fewer miles on their warranties, it could be expected for the number of NHTSA
complaints to rise quicker and begin sooner than complaints on the CTS. Since Cadillac production
numbers outpaced Solstice and Sky production number more than 2 to 1, it would also be expected to
see more overall complaints for the CTS than the Kappa vehicles by at least this number. Considering
GM determined the Cadillac CTS had a problem with its PSS mat sensor requiring a recall, it would be
expected to see an even greater number of complaints between the time the CTS factory warranty was
expiring and the issuing of the recall in 2010. However, the data presented shows Kappa Vehicle

complaints vastly outnumber Cadillac CTS complaints both before and after the Cadillac recall.

Another important factor is the timing of when the complaint rate trends upwards in both the Cadillac
and Kappa data. Cadillac Production started one year before Pontiac Solstice production, the first year of
the Kappa platform. From 2006 until 2011, the CTS and Solstice complaint figures mirror each other
fairly closely however the data shows that the Kappa complaint upward trend takes longer to appear
than the CTS complaint upward trend. Itis not until 2012 that the 2007 MY Saturn Sky begins to see an

upward trend in complaints.

One possible explanation for the different timing in the trend pattern of the Kappa vehicles compared to
the CTS is the design of the vehicles and how they were used by their owners. The CTS is a four door
sedan and, as was documented in the GM Warranty Returns Database, on average saw their owners
drive 10,000 miles per year. The Kappa vehicles are two seat convertible roadsters and when the
mileage data for the Solstice and Sky are examined, we see a very different use pattern emerge. Figures
12 and 13 show the number of failures occurring by year and the average mileage reported. (National

Highway Traffic Safety Administration, 2016)
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Pontiac Solstice Passenger Sensor Mat
Failures by Incident Year and Mileage
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As with the CTS, the number of reported failures that mention mileage at the time of failure is low.
From the data that is available though, a similar trend occurs. As the Kappa vehicles are no longer
covered by the factory warranty, complaints go up. What is different about the Kappa vehicle data
versus the Cadillac vehicle data is the reason the Kappa vehicles would no longer be in warranty and the

rate at which reported mileage at the time of failure rises.

As the graphs above show, the mileage reported is much less than the CTS and rises over time at a
slower rate. In 2010, for instance, the average mileage per failure for the MY 2006 and 2007 Solstice
(the only two MYs reporting mileage with failures) was 23,588. For the CTS (all MYs), it was 64,789. In
2011, the average mileage per failure for the MY 2007 and 2008 Sky (only two years reporting mileage
with failures for that year) was 30,342 compared to the Solstice (with MY 2006-2009 represented) which
was 28,314 and the CTS (all MYs) average of 80,125. By 2009, all MY 2006 Solstices would be out of
warranty based on the 3 years of age. It would take until 2010 for all MY 2005 CTS to achieve the same
milestone but as is seen here, they were already out of warranty based on average mileage while the
Solstice was still under their warranty’s 36,000 mile limit. (National Highway Traffic Safety

Administration, 2016)

From this data it appears that Kappa vehicles were driven significantly less over the same period of time
as the CTS. This may be attributed to the Kappa vehicles design as being a niche market car. Being a
two-seat convertible these vehicles would see less use during the winter months and very often were a
second car used primarily on weekends. Empirical data from various Solstice and Sky automotive
forums and groups as well as stated mileage in used car advertisements for the vehicles would seem to
confirm this theory. Without more detailed service data from GM regarding mileage recorded at the
time of service, the current data in the NHTSA Vehicle Safety Consumer Complaint database is the only

data available for analysis.
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In addition, the slower rate of complaint increase would reflect the conclusion that the PSS sensor mat
probability of failure increases in proportion to vehicle use rather than age and would explain the

different timing of complaint trends between the Kappa vehicles and the Cadillac CTS.

In 2011 GM issued the recall on the CTS and there is a corresponding and remarkable drop in complaints
regarding the PSS sensor mat. For the Solstice, the number of complaints takes a small dip but not
nearly as dramatic as the CTS. In addition, the overall number of complaints for the Kappa remains
greater that year compared to the CTS and the Kappa vehicles go on to experience far more complaints
in 2013 thru 2015 averaging more each year than the CTS had received in any year before the recall in

2011.

It is believed that the reason for the drop in CTS complaints while complaints for the Kappa vehicles
continued to rise is directly due to three factors; the recall employed by GM for the CTS in December
2010, the mat design and/or production changes over the course of production for the CTS as
documented by GM’s changing part numbers for the PSS mat/cushion assembly and the four production
changes documented by the supporting evidence GM submitted to the NHTSA as part of investigation
EQ11-001, and GM'’s failure to detect an issue with the Kappa platform’s PSS sensor mat similar to the
one found in the Cadillac CTS due to their reliance on using only the Warranty Returns Database for

evaluating customer complaints of the issue.

As mentioned earlier in this survey, the PSS mat assembly for the MY 2005-2007 CTS was the first of its
kind used by GM. The mat was produced by IEE, sold to Lear who then assembled the mat and cushion
before supplying the completed assembly to GM. Over the course of the production period for the 2005-
2007 MY CTS from May 2004 until June 2007, this assembly changed part numbers on two different

occasions. Also, GM documented in their response to the NHTSA that there were three production
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procedure changes when it came to how the sensor mat was attached to the seat cushion before being

sent to GM for final assembly in the vehicle. (General Motors LLC, 2011)

According to an article from the Union of Auto Workers (UAW) Local 1112 about Certification regarding
eligibility to apply for Worker Adjustment Assistance document from the U.S. Department of Labor, GM

was supplied seats assembled by Lear for the Kappa platform vehicles as well.

“...workers of Lear produced and sold automobile seat assemblies to General Motors
Company, formerly known as General Motors Corporation, Vehicle Manufacturing
Division, Wilmington Assembly Plant, Wilmington, Delaware to be incorporated into
Opel GT, Pontiac Solstice, and Saturn Sky sports cars.” (Kushner, 2009)

It is believed that Lear used IEE PSS mats in the assembly of the seat cushion for the Kappa vehicles but
no verification of this information, nor any information disclosing the manufacturer of the PSS mat itself,
has been discovered in publicly available sources. However, the mats used in the PSS mat/cushion
assembly for the Kappa vehicles are the kind known to be manufactured primarily if not exclusively by

IEE.

During the course of production for the Kappa vehicles from July 2005 until June 2009 and until the
present day, the part number for the PSS mat in the Kappa platform has remained the same, GM part
number 19124219. (GM Parts Direct, 2016) It is assumed that since the GM part number has not
changed, no change to the part has occurred over the course of the production of the part necessitating

the need for GM to distinguish between an older version of the part and a newer version of the part.

Mark Quinn Examination of a Failed Kappa PSS Mat

In July 2013, a discussion thread was occurring on the internet forum solsticeforum.com regarding
airbag sensor failures on the Kappa vehicles, specifically the Pontiac Solstice. A user on that forum Mark

Quinn, known by the username TomatoSoup and a Solutions Architect for Cisco Systems, Inc , had a PSS
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mat which had failed sent to him by another forum member. Upon receiving the defective mat, Quinn
disassembled the mat in the hopes of finding a way to fix the damaged mat and giving owners a less
expensive option of repairing the mat rather than a full cushion replacement. During the course of his
examination of the mat, he determined that the construction of the mat consisted of an upper “felt like”
layer of black material, the flexible 3D sensor matrix itself, and a lower foam like layer of material.
These three layers were then all glued together before being glued to the seat cushion itself. (Quinn,
2013) Figure 14 shows what the complete PSS mat/cushion assembly looks like before installation into

the rest of the seat assembly.

Figure 14

Figure 15 shows the forward portion of the sensor mat and 3D sensor matrix with the black upper layer
removed but the white lower foam layer still in place after the mat assembly was removed from the

cushion that was sent to Quinn for inspection. (Quinn, 2013)
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Figure 15

The front of the seat would be at the lower edge of the photo and the middle of the lower seat surface
would be along the top of the photo. Based upon the patent issued for the mat, the design of the mat
above consists of multiple individual sensors in the 3D sensor matrix. These would be the circular
objects grouped in three rows of four on either side of the center portion of the 3D sensor matrix.
These individual sensors are then connected by printed circuits that run throughout the 3D sensor
matrix before coming together at the front of the mat and continuing down to the PSS control module

at the front of the seat. (Wallace, 2001) Figure 16 shows the PSS control module section of the PSS mat.
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Figure 16

The number located in the lower right hand corner of the module in Figure 16, 22855978, may be the
Lear part number for the PSS sensor mat itself but due to the fact that this mat was installed and sold as
a replacement part only under the part number of the completed PSS mat/cushion assembly, no record

of this individual part number could be found in the public records.

Quinn started with the front portion of the mat seen in Figure 15 and found no problems in that section
of the 3D sensor matrix. He then went on to open up the rear portion of the mat. Upon removing the
upper black layer from the mat assembly, Quinn did discover one broken section of the 3D sensor
matrix. Figure 17 shows this break with a tool placed under one side to better document the break.

(Quinn, 2013)
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Figure 17

In Figure 17 the middle of the lower seat surface would be at the bottom of the photograph and the

back of the lower seat surface would be towards the top of the photograph.

Quinn also discovered that the second link connecting the two rows of individual sensors had, as he
described it, “the start of a break, a kink, really, in the bottom of the sharp bend in [it]” (Quinn, 2013)
Figure 18 shows a close up of this section of the portion of the 3D sensor matrix seen in Figure 17. The
small defect can just be seen in the smaller radius section of the link in the middle of the picture. (Quinn,

2013)
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Figure 18

Based on the location of the damage, it is believed that this section of the PSS mat would receive the
most amount of wear over the course of the vehicle’s lifetime. It is located directly under where the
majority of a passenger’s weight would be centered and would thus be subjected to repeat flexing
forces as the vehicle encountered bumps and other imperfections in the road surface that would cause

the passenger to move up and down in the seat.
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Kappa PSS Mat Production Comparison to CTS PSS Mat Production

In GM’s correspondence to NHTSA regarding the MY 2005-2007 Cadillac CTS PSS mat recall 10V-644 and
investigation EQ11-001, they stated that the reason for the mat failure in those vehicles was “a
passenger sensing system mat, manufactured by IEE, in the front passenger seat that may flex causing
the mat to kink, bend or fold. If this flexing causes the connections in the mat to break, the passenger
airbag could become disabled.” (National Highway Safety Traffic Administration, 2011) GM also stated
that this defect was localized to certain build periods of the PSS mat/cushion assembly at Lear.
Specifically, GM noted that during the First build period from May 2004 until August 31, 2004 the

problem was due to

“...the center portion of the IEE PSS mat prone to z-folding due to insufficient adhesion.
On September 1, 2004 a design change was implemented that reduced the z-folding by
adding 3 pieces of tape to the center of the seat; 2 pieces of tape between felt and 3D
mesh and 1 piece of tape between 3D mesh and the seat foam.” (General Motors LLC,
2011)

GM also notated a problem with adhesion in the Third build period which ran from June 1, 2005 to

February 18, 2007.

“This third period began on June 1, 2005 with a process spill at Lear in which issues with
the seat binders on the top surface of the seat caused folding in the sensor mat during
seat assembly at Lear. In November 2005, Lear addressed these issues with a change to
the 4 seat binders on the top surface to the seat. The 4 seat binders were replaced with
tape because the binders were not holding the mat in place after the cushion was
trimmed at Lear. This change caused a rise in the warranty returns due to an increase in
the stresses in the sensor mat and continued through the third vehicle build period.
Some vehicles built during this period also contained an improved tail stiffener between
the mat and the Electronic Control Unit (ECU) that was phased in beginning in August
2006.” (General Motors LLC, 2011)

During the course of Quinn’s examination of the PSS mat and cushion in his possession, he noted that

the 3D sensor matrix was attached to the lower foam portion and the upper felt portion using a sticky

34



adhesive. At no point did he notice tape holding the 3D sensor matrix to the lower white foam or upper
felt portion. It is reasonable to believe that the PSS mat in the Kappa platform could experience the
same conditions as the PSS mats used from the First build period in Cadillac CTS production and that
these conditions would lead to the same PSS mat failures as seen in the CTS. The lack of part number
changes for the Kappa PSS sensor mat between the start of production in 2005 and today reflect that
this part has been manufactured in the same manner and continue to experience the same failures as

the CTS mats produced in the First build phase.

Other IEE PSS Mat Failures and Recalls — The BMW/MINI recall

On July 11, 2008 BMW issued a voluntary recall on vehicles that were the subject of NHTSA PE07-045

and EA08-001. The problem listed in the recall was as follows:

“...involves the front passenger seat occupant detection mat of certain BMW
vehicles...Depending on seat configuration and vehicle geometry the mat can fatigue
during field usage depending on the manner and frequency of the front passenger’s
entry and exit. Specifically, over time micro-cracks could develop in the side flanks of
the mat. If a micro-crack leads to a break of a conductive path, the system will
recognize a failure. Consequently, the front passenger air bags with exception of the
head protection system will be deactivated. The air bag warning lamp as well as the
passenger air bag ‘on-off’ lamp will be illuminated to make the occupants aware of the
deactivation.” (BMW, 2008)

BMW goes on to state that they were “not prepared to agree that a defect that presents an
‘unreasonable risk to motor vehicle safety’ exists” but wanted to resolve the pending investigations.

(BMW, 2008)

While the voluntary recall was extensive, it was not all inclusive and limited the recall to certain models
with certain seats. The list of vehicles included a Recall group and an Extended Warranty group much
like GM’s Recall and Special Coverage groups in the 2005-2007 Cadillac CTS recall. The vehicles involved

with this recall were:
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Recall Group:

2006 3-Series (sport seat) manufactured between February 1, 2005 and November 30,
2005.

2004-06 5-Serise (std. seat) manufactured between July 1, 2003 and November 30,
2005.

2004-06 X3 manufactured between September 1, 2003 and November 30, 2005.
2004-06 5-Series (sport seat) manufactured between July 1, 2003 and November 30,
2005.

Extended Warranty Group:

2006 6-Series manufactured between September 1, 2005 and November 30, 2005.
2006 3-Series (std. seat) manufactured between February 1, 2005 and November 30,
2005.

2004-05 Z4 manufactured between September 1, 2003 and November 30, 2005.
2004-06 7-Series manufactured from March 1, 2004 and November 30, 2005.

2006 X5 manufactured between September 1, 2005 and November 30, 2005.
2004-06 5-Series comfort seat manufactured between September 1, 2005 and
November 30, 2005. (BMW, 2008)

The number of vehicles included in this recall was approximately 200,000 for the Recall group and
120,000 for the Extended Warranty group. BMW didn’t have an estimate of the number of vehicles

affected by the defect. (BMW, 2008)

BMW suggested a possible solution to this problem by having “...the front passenger seat occupant
detection mat reworked so that external force application to the seat does not cause a crack to the
mat.” (BMW, 2008) It went on to state that vehicles in both groups would receive an extended warranty
of 10 years with no mileage limit which would see the occupant detection mat in a vehicle replaced at

no charge if it experienced this same failure. (BMW, 2008)

As with GM, BMW updated their sensor throughout production. In their response to NHTSA regarding
EA08-001, BMW states that they installed three different types of sensor mats into their vehicles, the
“Original” mat, the “Improved Alloy” mat and the “improved small sensor” mat though the response
makes it less clear about which mat was installed in which vehicles and the timeline for one mat

replacing another. (BMW, 2008)
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As of March 31, 2008, 3-Series models from MY 2006-2008 were seeing 0.797% of production vehicles
with warranty repairs for the PSS mat. 5-Series were reporting 0.516%, 6-Series were reporting 0.050%,
7 Series were reporting 0.103%, the X3 were reporting 1.117%, the X5 were reporting 0.644% and the Z4
were reporting 0.0295% warranty replacements over the same MYs. (BMW, 2008) For comparison, the
Cadillac CTS reported 4.69% Warranty Returns for the recall group and 1.06% for the Special Coverage
group for the 2005-2007 MYs. To be fair, the Cadillac data was collected in April 2011 providing 3 more
years of warranty data than the BMW study, and thus more reported warranty repairs would be
expected. (General Motors LLC, 2011) However, BMW still decided to issue a recall on these vehicles
even with such low failure rates. BMW included vehicles such as the 6-Series, the 7-Series, and the Z4 in

this recall even though all of these models were seeing less than 0.5% warranty repairs for the PSS mat.

The PSS mats BMW was using, referred to the OCS seat mat sensor (OC3) by Continental, in the recalled
vehicles were manufactured by Siemens VDO Automotive then sold to BMW. Continental AG purchased
Siemens VDO Automotive on December 1, 2007. When the recall and investigation were launched in
2008, Continental would be responding to the NHTSA regarding VDO Automotive participation in the

supply line to BMW of the OC3 mat assembly. (Continental, 2008)

In their response, Continental states VDO Automotive AG “provided different occupant classification
sensor mats to other vehicle manufacturers, VDO Automotive AG has not supplied the subject
component (the OC3 seat mat) to any vehicle manufacturer other than BMW.” (Continental, 2008) This
meant that, like IEEs claims with the CTS mat being designed for that specific vehicle, the OC3 mat was

specific to BMW.

On April 23, 2008, Continental sent another letter to the NHTSA expanding further on the problem of

the OC3 seat mat. In this letter, Continental addressed the general manufacturing of the mat assembly.
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“The seat mat sensor (OC3) is one component of the vehicle’s complete air bag system.
The seat mat sensor is mounted in the front passenger seat between the trim and the A-
surface of the foam...

The OC3 major components are (1) the sensor mat, which consists of two laminated
layers of plastic substrate on which conductor lines and sensing areas (sensor cells) are
printed, and (2) the electronic control unit (ECU) with an implemented algorithm...

When the passenger seat is occupied, the sensor cells detect the force applied to each
cell by the occupant (or child restraint, as the case may be). This force (‘resistance’) is
measured by the ECU at intervals of 1.0 seconds. Higher force decreases the resistance
and a lower force pressure increases the resistance of the sensor cells. The ECU
algorithm decides whether the profile is a human or a child restraint or whether the
seat is unoccupied.” (Continental, 2008)

One difference between BMW’s OC3 system and the PSS system used on the GM vehicles was the
addition of side bolster sensor cells. These cells were located in the side bolsters of the lower seat

cushion but functioned in the same way as the center mat section. Per Continental’s letter,

“There is no difference between the function of the side bolster sensor cells and the
center grid sensor cells in terms of the classification of child restraints or adults. All of
the cells perform as described above...If the base of a child restraint is too large to
engage the center grid sensor cells, the algorithm will decide that the passenger seat is
not occupied...The airbag ECU will suppress the air bag, which is the same result that
would obtain if the center grid detected an infant child restraint.” (Continental, 2008)

It was these side bolster sections that BMW referred to in its initial response to the NHTSA when
referring to the side flanks of the mat. (BMW, 2008) Figure 19 is an image from the original patent

showing how the PSS mat would be arranged with side bolsters. (Wallace, 2001)
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It is in this same letter that Continental identifies IEE as the supplier of the OC3 mats to VDO Automotive
AG, “...related to meetings between and among BMW and VDO automotive AG and IEE (the supplier to

VDO Automotive AG) related to the alleged defect.” (Continental, 2008)

On November 8, 2013, BMW expanded upon this recall to extend warranty repairs to other vehicles that

had shown similar problems but at lower incident rates. This addendum included the following vehicles:

2006-07 3 Series Sedan and Sports wagon with Sport Seats produced from December 1,
2005 until September 30, 2006.

2006-07 5 Series Sedan and Sports Wagon with Standard or Sports Seats produced from
December 1, 2005 until September 30, 2006.

2006-07 7 Series of all seat types produced from December 1, 2005 until September 29,
2006.

2006 X5 of all seat types produced from December 1, 2005 until September 21, 2006.
(BMW, 2013)
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The total number of vehicles in this recall expansion was 76,565 and again BMW did not know the
number of vehicles affected by this addition. Also, certain model year 2006-2007 Z4, 3, and 5 series
vehicles were added to an Extended Warranty group. This recall was assigned 13V-564 by the NHTSA.
(BMW, 2013)

BMW stats that at the time of the first recall only those vehicles equipped with what BMW termed the
“Original Mat” were included. An “Improved Alloy Mat” had been introduced in December 2005 which
was not included in that recall due to the fact that BMW had found vehicles equipped with that mat to

have significantly lower warranty claim rates. (BMW, 2013)

After receiving further complaints reporting failures of the new Improved Alloy Mats from Transport
Canada in September 2012, BMW once again conducted an investigation into the warranty claim rate
for models with the Improved Alloy Mats and the preliminary analysis in May 2013 suggested a low
return rate. At this time BMW also reviewed the NHTSA public complaint database for additional

complaints. (BMW, 2013)

In August 2013, a more comprehensive analysis was conducted and higher warranty claim rates for
models equipped with the Improved Alloy Mat were found to be occurring than what the preliminary
analysis suggested. Upon further examination of production and manufacturing records in order to
determine the number and production range of potentially affected vehicles, BMW decided to expand
the voluntary recall on November 4, 2013 even though no reports of injuries or accidents related to this

issue had been received by BMW. (BMW, 2013)

In their response to NHTSA regarding this amendment, BMW outlined how it would address this issue.
“The Improved Alloy Mat will be reworked so that an external force application to the seat does not

cause a crack in the mat.” (BMW, 2013) In addition to the recalled vehicles, MY 2006-07 3 Series vehicles
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with the standard seat, 5 Series vehicles with the comfort seats, and Z4 models would also receive the

10 year unlimited mileage warranty. (BMW, 2013)

BMW would eventually recall 2005-2008 MINI models for the same issue even though they were

equipped with a different passenger sensor mat. The summary of recall 15V-205 notes,

“BMW began an internal review to determine if other models might be similarly
affected. In April 2014, a warranty review indicated a potential issue with certain model
year 2005 to 2008 MINI models, but the root cause was not known since the seat mat
design was significantly different compared to the BMW models. Since the potentially
affected vehicles were out of warranty, BMW initiated a special USA parts collection
campaign in June 2014 to acquire field parts from customer-owned vehicles. In
September 2014, a sufficient quantity and variety of returned parts were provided to
the supplier for further analysis.

In December 2014 the supplier reviewed its findings with BMW, noting that there
appeared to be multiple issues causing increased electrical resistance of the sensor mat,
associated with production, installation and field exposure (wear).

In January 2015 the supplier examined its production records and quality control
information to identify the production dates and lots of affected parts. In February
2015, BMW conducted reviews and analyses of vehicle production records to identify
the potentially affected vehicles which were manufactured with the affected parts.

On March 31, 2015, BMW decided to expand recalls 08V-384 and 13V-564 to replace
the passenger occupancy seat mat on additional affected vehicles.” (National Highway
Safety Traffic Administration, 2015)

In this recall, it was estimated that 10% of the potentially 91,800 affected vehicles (9,180 units), could
have the defect. BMW was more conservative in its estimation of the affected number of units
approximating 59,270 MINI Cooper and Cooper S models could be equipped with the defective PSS mat.
(National Highway Safety Traffic Administration, 2015) Even though BMW felt that the MINI was not
initially affected by the earlier recalls due to its significantly different mat design, BMW decided that
since the vehicles were out of warranty it could not rely on warranty return information to determine
the scope of the problem and instead collected defective parts to analyze and determine the potential

problem.
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BMW was the first manufacturer to determine it had an issue with IEE sensor mats. Based on evidence
from BMW and Continental, the primary reason for BMWs quick response to the problem was in the
nature of their mat design causing the problem to occur at a much accelerated rate. Because BMW'’s
design incorporated not just a center mat as GM had in the CTS but also these “side bolsters” portions of
the mat, the design of their seats and mats were more prone to failure through normal use. Because
these side bolsters were subject to repeated flexing forces as passengers entered and exited the vehicle,
the connection between the groups of sensor cells were subjected to greater wear over a shorter period
of time when compared to the same kind of connections between sensor cell groups in other
arrangements that did not include side bolster sensor cell groups such as the 2005-2007 MY Cadillac
CTS, Pontiac Solstice and Saturn Sky. In addition, BMW expanded its recall to vehicles that were no
longer in warranty after deepening its analysis process to include data provided from sources outside of
its own warranty system after determining that the warranty reporting system would be inadequate to

gauge the problem in a vehicle outside its warranty period.

Other IEE PSS Mat Failures and Recalls — The Kia Recall

On May 29, 2012, Kia Motors Corp issued a voluntary recall for the 2006-2008 MY Kia Rio vehicles that
were manufactured from February 20, 2005 until December 9, 2007. In the Report filed by Kia Motors

Corp, Kia defined the problem as follows.

“The OCS passenger seat sensor mat has a serpentine printed circuit which can
experience fatigue cracking over time as a result of repeated flexing of the mat due to
occupant use. If sufficient cracking occurs, the airbag warning light on the instrument
panel will illuminate. The deployment of the front passenger airbag during an impact
with a child present could possibly result in airbag caused injury to the child.” (Kia
Motors Coporation, 2012)

The report goes on further to say that Kia Motors was informed by IEE that beginning December 10,

2007, IEE mats built after that date contained a “reshaped and thus more durable, internal serpentine
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printed circuit.” (Kia Motors Coporation, 2012) Kia approximated that 72,568 2006-2008 MY Kia Rio
vehicles could contain the older model IEE sensor mat and that while all the vehicles could contain the
mat, Kia could not determine an estimated percentage that would experience the defect during the life

of the vehicle. (Kia Motors Coporation, 2012)

The report stated that on November 22, 2006, Kia Motors America (KMA) advised Kia Motor
Corporation (KMC) that there had been 4 OCS sensor mat inoperative incidents. In January, 2007, KMC
advised KMA that there was a new OCS sensor mat under development by IEE. This new and improved

mat would be introduced into production on September 7, 2007. (Kia Motors Coporation, 2012)

In March 2009, KMA began analyzing warranty claims for cushion assembly repairs for Rios produced
between February 1, 2007 and January 1, 2009. KMA sent a Product Quality Report to KMC regarding
air bag lights on 2007-2009 Rios notating that the passenger sensor mat was a source of these error
lights due to cracking in the serpentine printed circuit both before and after the September 2007
production modification. KMC advised KMA about the OCS sensor mat being updated once again as of

December 10, 2007 and to continue to follow normal repair procedures. (Kia Motors Coporation, 2012)

In August 2011, the NHTSA Office of Defect Investigations (ODI) informed KMA that field data was
indicating a high repair trend for the 2007-2008 Rio for the passenger OCS sensor mats and questioned
if some change had been made to the OCS sensing logic in December 2007. KMA responded that no
logic change was made and that KMA's preliminarily evaluation was that various nature and cause codes
had been identified as the source of repairs. KMA also stated that the failure reports did not highlight
any one component. KMA evaluated warranty claims in September 2011 and found no passenger
injuries or reports of undesired front passenger airbag deployments. KMA forward the information to

KMC who reported the problem to Hyundai Mobis, KMA’s and KMC’s parent company. Both KMA and
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KMC recommend Hyundai Mobis consider field action due to warranty claims. (Kia Motors Coporation,

2012)

In April 2012 KMC and KMA concluded further reviews of all Rio OCS information and still found no
undesired front passenger airbag deployments or injuries. In May 2012, KMC decided to issue a recall on
the OCS mat in the Rio after consulting with KMA, Hyundai Mobis, and IEE even though no injuries or

undesired front passenger airbag deployments had been uncovered. (Kia Motors Coporation, 2012)

Like the 2005-2007 MY Cadillac CTS, the Kia Rio came with a longer standard warranty than most
vehicles with a 5 year or 60,000 mile bumper to bumper factory warranty. As a result, as the vehicles
aged and the number of sensor mat failures increased Kia would have records of warranty repair deep
into the vehicle’s life cycle. NHTSA’s ODI was receiving field reports that Rios were experiencing high
failure rates of the IEE OCS sensor mat in mid-2011 which would be just as 2006 MY Kia Rios were
coming to the end of their bumper to bumper warranty period. This allowed Kia to use its warranty
repair database to estimate how large the problem was much as GM had done with Cadillac. The Kia
recall also documented two changes to the IEE sensor mat over the course of production. While it is
unknown what update GM made to the Cadillac CTS sensor mat, the two updates of the GM part
number would suggest that GM and Kia were both receiving updated parts during similar production
periods. Kia’s updates came just three months after the third and final part number for the CTS sensor
mat began to appear in GM’s warranty returns database in September 2007. The fact that Kia was
informed by IEE that a new mat was under development in January 2007, a month before GM began the
fourth and final build period on the Cadillac CTS PSS mat/cushion assembly would indicate that IEE had
knowledge that mats other than the Cadillac CTS specific mat were having similar problems and that IEE

was addressing these problems with redesigned sensor mats for Kia as well as Cadillac.

Other IEE PSS Mat Failures and Recalls — The Suzuki recall
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NHTSA issued recall 13V-405 for 2006-2011 MY Suzuki Grand Vitaras and 2007-2011 Suzuki SX4 vehicles

on September 5, 2013. The description of this defect according to Suzuki was as follows.

“The OCS sensor mat installed in the front passenger seat can develop an electrical
circuit disconnection over time as a result of repeated flexing of the mat from use of the
seat. When a circuit disconnection occurs, the air bag warning lamp is illuminated, the
air bag remains enabled with the PASS AIR BAG OFF indicator not illuminated
(regardless of whether the front seat occupant is an adult or child), and the passenger
seat belt indicator is illuminated. In a frontal impact of sufficient magnitude, the front
air bag will deploy even if there is child in the front seat.” (Suzuki Motor of America,
2013)

The Grand Vitara vehicles were built from May 24, 2005 until January 30, 2009 and then again from July
1, 2009 until April 26, 2011. The SX4 vehicles were produced from May 31, 2006 until March 4, 2009
and then again from July 10, 2009 until May 10, 2011. Total number of vehicles affected by this recall
was 193,936 excluding vehicles that had already had a new OCS mat installed after August 20, 2013 as
part of Suzuki’s special coverage campaign. Suzuki estimated 100% of these motor vehicles contained

the defect. (Suzuki Motor of America, 2013)

According to the report issued by Suzuki at the time of the recall, in February 2007 Suzuki received two
Field Technical Information Reports (FTIRs) with the sensor mat failure. From March of that year until
November 2008, Suzuki received eleven more FTIRs on the problem. In December 2008 Suzuki received
two more FTIRs but they also received a unit that was returned exhibiting the failure from the field
prompting them to begin an internal investigation into the issue. In February 2009 three more FTIRs
were received from the field and by April 2009, Suzuki concluded from their investigation that the OCS
mat was subject to stress damage. However, it was noted that the supplier made changes to the mat in
June 2009 to address the concern so Suzuki decided to continue and monitor the issue and not take any

other actions. (Suzuki Motor of America, 2013)
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From September 2009 until January 2010, twelve more FTIRs were received. Suzuki conducted another
internal investigation to determine if further actions were necessary to address field incidents. Suzuki
confirmed with the supplier that additional changes to the mat had been made to improve durability.
Warranty claim rates were low during this period so Suzuki decided it would continue to monitor
warranty rates without any further actions. From September 2010 until November 2011, only two

additional FTIRs were received. (Suzuki Motor of America, 2013)

From January 2012 until March 2012, Forty FTIRs were received. Suzuki decided on April 18, 2012 to
extend the warranty period for this component to 10 years or 120,000 miles. The NHTSA was notified of
this warranty extension on April 20, 2012. ODI contacted Suzuki regarding a TSB that was related to the
warranty extension but the details of this correspondence was not notated in the Suzuki documentation.
From May until June, 2013, Suzuki and NHTSA’s ODI discussed the mat issue until, on June 14, 2013, the
NHTSA opened investigation PE13-021 followed by Suzuki issuing a safety recall on the sensor mat on

August 30, 2013. (Suzuki Motor of America, 2013)

Suzuki’s supplier of the sensor mat was Continental Automotive Systems GmbH. (Suzuki Motor of
America, 2013) This is the same supplier that bought out VDO Automotive, who used IEE sensor mats in
its assemblies, and it is believed that IEE mats may also have been used in the Suzuki OCS sensor mats
since both Suzuki and Continental were both listed as customers on IEE’s website. The kind of sensor

mat used in the Suzuki vehicles has been referred to as primarily an IEE mat. (IEE, 2016)

As part of investigation PE13-021, Suzuki disclosed to the NHTSA that they had received 2,257 customer
complaints or field reports on the OCS sensor mat. Suzuki admits that collecting customer complaint

data was difficult as records were incomplete. As part of their response to the NHTSA, Suzuki mentions,

“Suzuki does not systematically collect information about which warning light(s)
illuminated and is unable to reliably determine this information using text searches of
comments...
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All of the consumer complaints and many of the field reports identified within the scope
of Request No. 2 exist only as electronic database records which cannot be easily
provided as electronic or had copy ‘reports’. As a result, Suzuki is responding to this
request by including...the summary information requested in Request No. 2 as well as
supplemental information that exists in the database records.” (Suzuki Motor of
America, 2013)

It is also important to know how the field reports and customer complaints were to be totaled.

“Multiple incidents involving the same vehicle are to be counted separately. Multiple
reports of the same incident are also to be counted separately (i.e. a consumer
complaint and a field report involving the same incident in which a crash occurred are to
be counted as a crash report, a field report, and a consumer complaint).” (Suzuki Motor
of America, 2013)

This means the numbers Suzuki submitted were probably higher than the true number of instances

involved since it is highly likely that many customer complaints and field reports were duplicates of one

another. This also means when reviewing the data against other tables in this report that cite NHTSA
vehicle safety customer complaints that the number of failures figures should be used for comparison

rather than the number of incidents.

Below, Figure 20 displays the data noted above by incident year and model year and displays the
average mileage per incident and total number of incidents for that model year in the year they were

reported. (Suzuki Motor of America, 2013)
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2006-2011 MY Suzuki Grand Vitara and SX4 OCS Sensor Mat
Customer Complaints and Field Reports Mileage and Incident Numbers
by Complaint Year and MY
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Figure 20

With the exception of the number of complaints for the 2009 MY vehicles in 2009, complaints and
mileage both generally rise until 2010 at which point mileage continues up and complaints remain fairly
consistent. The extended warranty announcement in 2012 may account for the drop in 2013 and the
improved durability mat provided by the supplier may account for the more or less consistent complaint
rates from 2010 until 2013.

Figure 21 shows the number of vehicles by model and MY that were serviced under warranty by Suzuki.
This information was provided as part of the response by Suzuki to the NHTSA investigation PE13-021 on

August 27, 2013. (Suzuki Motor of America, 2013)
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Warranty Claim repairs for Grand Vitara and SX4 MYs 2006-2011
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Figure 21

This chart shows that with the exception of the 2008 SX4, more repairs were performed on older
vehicles when compared to newer vehicles. Itis hard to compare these statistics with production
numbers as production numbers are not found in public records however this does illustrate that the
problem was more likely to occur as a vehicle ages. When compared to Figure 20, it is noticeable that
2009 MY vehicles had the highest number of reported customer complaints and field reports but the
2009 MY for both vehicles is far lower than preceding years. This shows that age is certainly a factor

along with mileage when it comes to PSS mat failures.

The Suzuki recall also demonstrates the difficulty often associated with diagnosing a recurring failure of
this type with the PSS sensor mats. Suzuki conducted two internal investigations, one in 2009 and
another in 2010, before offering to extend the warranty on these parts. Even then, it would take the

start of an NHTSA investigation to prompt Suzuki to issue a recall on the vehicles after executing the
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difficult task of reading through individual customer complaints and field reports to data mine the

information that was there indicating the presence of a problem.

Like with GM, BMW, and Kia, Suzuki had two updates to the sensor mat in order to increase durability

during the course of production.

NHTSA Complaints and Inaction

As of February 8, 2016, neither the NHTSA nor GM has announced an investigation into the possibility of
the 2006-2010 Kappa vehicles having defective PSS sensor mats. It has been documented in this survey
how GM uses its Warranty Returns database to investigate potential problems within product lines and,
due to the way the Kappa vehicles are used by their owners when compared to the Cadillac CTS and its
lower production numbers, why GM may have missed warning signs that the Kappa vehicles may be
experiencing a similar problem as the CTS. However, NHTSA ODI may still initiate an investigation if
they have cause to believe a safety problem exists as they did with the Cadillac CTS in February 2011,
Suzuki Grand Vitaras and SX4s in June 2013, and the BMW vehicles in July 2008. To determine if the
rate of complaints reported in the NHTSA Vehicle Safety Database would show that there may be an
issue with the Kappa vehicles, four GM vehicles were chosen who had reported airbag recalls of one
kind or another from MY 2005 through 2011 and their complaints were analyzed in addition to the two
Kappa vehicles, the Pontiac Solstice and Saturn Sky. Those four additional GM vehicles were the MY
2006-2011 Buick Lacrosse, the MY 2005-2007 Cadillac CTS, the MY 2005-2011 Chevrolet Equinox and the

2006-2009 Pontiac Torrent. (National Highway Traffic Safety Administration, 2016)

To put the number of complaints in perspective, Figure 22 compares the total production number of

vehicles as a percentage of the total production of all the surveyed vehicles combined.
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Vehicle Production Numbers

B 05-07 Cadillac CTS

®m 05-11 Chevrolet Equinox
@ 06-09 Pontiac Torrent

® 06-11 Buick Lacrosse

® 06-10 Pontiac Solstice

® 07-10 Saturn Sky

Figure 22

The Chevrolet Equinox had the largest production numbers with 830,830 or 54% of the vehicles

13%
54%
7%
20%
4%

2%

surveyed. Next was the Buick Lacrosse with 303,162 or 20% of surveyed vehicles. The Cadillac CTS

came in third with 203,220 or 13% of surveyed vehicles. The bottom half of the production totals were

the Pontiac Torrent with 106,081 for 7%, the Pontiac Solstice with 65,724 vehicles or 4% and the Saturn

Sky with 31,415 vehicles for 2%.

Figure 23 shows the total number of complaints of all kinds NHTSA received for each of the surveyed

vehicles as a percentage of the total complaints for all the surveyed vehicles combined.
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Total Number NHTSA Vehicle Safety Complaints
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Figure 23

The figures here mirror the production figures in that the percentages do not change that much

between production figures and NHTSA complaint figures. The Chevrolet Equinox is still at the top of

11%
50%
9%
16%
9%

6%

the list with 2,502 complaints for 50% of total complaints for the surveyed vehicles. The Buick Lacrosse

is second with 797 complaints or 16% of surveyed vehicles. The Cadillac CTS has 575 complaints for 11%,

the Pontiac Torrent has 453 for 9%, the Pontiac Solstice has 431 for 9% and the Saturn Sky has 279 for

6%. The Torrent, Solstice and Sky all increased their share when comparing their production number

percentages against their complaint percentages. This means that they have more complaints per

number of cars produced than the other three surveyed vehicles. This data shows, however, that

complaint rates increase or decrease overall in proportion to production numbers.

The above statistics are for all complaints and not complaints specifically in regards to airbag problems.

Figure 24 shows the number of airbag specific complaints which were filed for each vehicle as a
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percentage of total airbag specific complaints filed for all the surveyed vehicles combined. (National

Highway Traffic Safety Administration, 2016)

NHTSA Vehicle Complaints - Air Bag Specific

B 05-07 Cadillac CTS 15%
®m 05-11 Chevrolet Equinox  25%

® 06-09 Pontiac Torrent 6%
® 06-11 Buick Lacrosse 11%
® 06-10 Pontiac Solstice 27%
® 07-10 Saturn Sky 17%

Figure 24

Here the percentage numbers change drastically. The Chevrolet Equinox remains high on the list but
now it is second to the Pontiac Solstice who had 268 airbag specific complaints for 27% of the total
number of airbag complaints combined for all the vehicles surveyed. The Equinox had 252 for 25% of the
vehicles surveyed. Following the Equinox now is the Saturn Sky with 170 airbag complaints or 17% of the
vehicles surveyed. Rounding out the group is the Cadillac CTS with 154 complaints or 15% of surveyed
vehicles, the Buick Lacrosse with 109 airbag complaints or 11% of surveyed vehicles and the Pontiac
Torrent with 58 airbag complaints for 6% of surveyed vehicles. When combined, the Kappa vehicles
make up 44% of all the airbag specific complaints of the surveyed vehicles in the NHTSA Vehicle Safety

Complaint Database. This far outweighs their production number ratio which is only 6% of the vehicles
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surveyed. This also shows that 81% of the Kappa NHTSA complaints are Airbag related. (National

Highway Traffic Safety Administration, 2016)

Upon further analysis of the airbag specific complaints in the NHTSA database, it is noticed that there
are many different kinds of airbag complaints represented. The data was further analyzed and from
those complaints, this survey focused on those airbag complaints which were specifically tied to a failure
of the PSS sensor mat. In order for an airbag complaint to be deemed a PSS sensor mat failure, one of
two conditions had to be met. The first condition was if the vehicle was taken in for repair and the
problem was diagnosed as a failed PSS sensor mat. The second condition was if the established
symptoms of a failed PSS mat were verified; specifically a passenger side air bag light that displayed the
passenger side airbag was off when the passenger seat was occupied or displayed on when the
passenger seat was unoccupied combined with a Service Air Bag System warning light or message on the
driver’s instrument cluster. If the complaint met one of these two criteria, then it was deemed to be a
PSS mat failure. Any issue of calibration, meaning the passenger side airbag light indicated off when the
passenger seat was occupied but was not accompanied by a Service Air Bag System warning light or
message, or any complaint of a Service Air Bag System warning light or message without mention of a

problem with the passenger side airbag status light was not included.

Figure 25 shows the number of reported PSS mat failure complaints which were identified after the
above analysis in the NHSTA database as a percentage of total PSS mat failure complaints for the

surveyed vehicles combined.
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Air Bag Complaints - PSS Mat Failure Specific

B 05-07 Cadillac CTS 13%
m 05-11 Chevrolet Equinox  13%

@ 06-09 Pontiac Torrent 6%
W 06-11 Buick Lacrosse 8%
® 06-10 Pontiac Solstice 37%
® 07-10 Saturn Sky 22%

Figure 25

In regards to PSS sensor mat failure complaints, the Kappa vehicles combined for 59% of the total
number of complaints reported for the six surveyed vehicles with the Pontiac Solstice accounting for
37% with 223 PSS sensor mat failure complaints and the Saturn Sky contributing 22% with 135
complaints. The next nearest vehicles in the survey were the Cadillac CTS and the Chevrolet Equinox
who both had 13% of the PSS sensor mat complaints with 81 complaints and 79 complaints respectively.
The Buick Lacrosse had 49 complaints for PSS sensor mat failures for 8% of the total complaints for the
vehicles surveyed and the Pontiac Torrent logged 34 PSS mat failure complaints for 6% of the vehicles

surveyed. (National Highway Traffic Safety Administration, 2016)

This number of complaints does not accurately reflect the number of PSS sensor mat failures, just the
number of PSS sensor mat failure complaints which were contained in the NHTSA database as many

individual complaints talked about multiple instances of PSS sensor mat failures. Figure 26 shows the
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total number of sensor mat failures documented in the PSS sensor mat failure complaints reported to

NHTSA.

PSS Mat Complaints - Total Number of Failures

B 05-07 Cadillac CTS 14%
®m 05-11 Chevrolet Equinox  13%

® 06-09 Pontiac Torrent 5%
® 06-11 Buick Lacrosse 11%
® 06-10 Pontiac Solstice 35%
® 07-10 Saturn Sky 22%

Figure 26

The Pontiac Solstice had 13 additional failures for a total of 236 or 35% of the total number of failures
reported for the vehicles surveyed. The Saturn Sky added 10 more failures for a total of 145 or 22% of
the total for vehicles surveyed. The Cadillac CTS added 11 vehicles to its total for 92 reported failures or
14% of the total for vehicles surveyed. The Chevrolet Equinox increased its total by 7 generating 86 total
failures or 13% of the total for vehicles surveyed. The total failure number for the Buick Lacrosse rose by
25 for a total of 74 failures or 11% of the total for vehicles surveyed. The Pontiac Torrent only added
one more vehicle to bring its total to 35 vehicles or 5% of the total for vehicles surveyed. (National
Highway Traffic Safety Administration, 2016) This means that out of the six vehicles surveyed and the
668 PSS mats that were reported as failing to the NHTSA from those vehicles, 57% came from either the

Pontiac Solstice or Saturn Sky.
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Removing the two Kappa vehicles form the results, the 2005-2007 Cadillac CTS has the most reported
complaints for PSS sensor mat failures and the largest number of documented PSS sensor mat failures
even though it is only third in number of cars produced out of these six vehicles. Of the six vehicles
surveyed, the Cadillac CTS is the only one who had a recall issued for PSS sensor mat failures.
Considering the Pontiac Solstice and Saturn Sky have even lower production numbers, by a considerable
amount as their production combined is not even half of CTS production, and yet had four and a half
times the number of PSS sensor mat failure complaints than did the CTS who ranked third in that
category right behind the two Kappa vehicles, this result is even more surprising. When looking at the
number of reported PSS sensor mat failures, the Cadillac CTS has a ratio of 1 NHTSA reported PSS sensor
mat failure for every 2,208 vehicles produced compared to the Kappa vehicles which saw 1 NHTSA
reported PSS sensor mat failure for every 255 vehicles produced. This means that the reported rate of
failure to the NHTSA in the Kappa vehicles is almost nine times greater than the reported rate of failure
in the Cadillac CTS, a vehicle which the NHTSA did investigate. (National Highway Traffic Safety

Administration, 2016)

It is therefore questioned why the NHTSA has not initiated an investigation into the Kappa vehicles for
this reported problem considering the overwhelming number of reports on the condition in their own
Safety Complaint database. The number of complaints received on the PSS sensor mat failing would be
above average even for a vehicle with more than 8 times the number of vehicles produced such as the
Chevrolet Equinox, a vehicle which has more than three times the number of total NHTSA complaints
yet which still has 76% fewer reported PSS sensor mat failures. This lack of NHTSA investigation is even
more questionable when contrasted against the Cadillac CTS PSS sensor mat investigation and ultimate
recall considering the far lower rate of complaints regarding the problem with the CTS in the NHTSA

complaint database.
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Kappa PSS Mat Failure Conclusion

The PSS mats used by Lear in the production of the Kappa vehicles’ passenger seat cushions were similar
to and assembled in a similar manner as the First build mats from the Cadillac CTS MY 2005-2007 and
this design and/or production procedure did not change over the production lifetime of the PSS sensor

mat and cushion assembly. This conclusion is based on a number of facts.

During the development of the Kappa platform, GM quickened the development process by borrowing
other parts from other vehicles that were in production. The Cadillac CTS, which started production in
2003 and received the first of this type of Passenger Presence Sensor Mat for its airbag system in 2005
in accordance with FMVSS 208, was among the vehicles GM chose when looking to incorporate pre-
existing parts for the development of the Kappa platform. GM’s reliance on existing production parts in
order to shorten development time would lead to potentially defective parts or processes being a part
of the new Kappa platform such as the NHTSA recall 07V-589 which included the Cadillac CTS, Pontiac
Solstice, and Saturn Sky for rear differentials which were subject to lockup while driving. (National
Highway Safety Traffic Administration, 2007) In addition, GM’s desire to hasten the development of the
vehicle could have led to GM engineers and managers neglecting the due diligence required to ensure
the most up to date processes and designs were incorporated into production in exchange for

shortening development time.

GM and IEE both claim in their responses to the NHTSA regarding investigation EQ11-001 that the PSS

mat used in the Cadillac CTS was specific to that vehicle. IEE stated,

“The CTS Sensor Mat was developed over a two-year period specifically for the MY
2005-2007 Cadillac CTS and its unique seating design, geometry, vehicle environment,
and program specifications...the CTS Sensor Mat is not the same or similar to any other
sensor mat manufactured by IEE.” (Law Offices of Bush Seyferth and Paige, 2011)
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GM also stated that, “The 2005-2007 MY Cadillac CTS vehicles are the only vehicles manufactured by
GM with the IEE PSS mats that are the subject of safety recall 10V-644..."” (General Motors LLC, 2011)
Based on these statements, it is reasoned that GM, Lear, and IEE believed that the PSS mat in the
Cadillac CTS were so unique that problems with its design and/or production would not be present in
other Lear/IEE products which were installed in other GM automobiles during this time. Thus while GM
updated the process and/or design of the PSS mat installed in the CTS, similar products in other GM
product lines such as the Kappa platform were not thoroughly investigated. It is believed that the PSS
sensor mat in the Kappa Platform was based off, or significantly similar to, the Cadillac CTS PSS mat
design in order to meet development and production schedules. Improvements that were incorporated
into the design and/or production process of the Cadillac CTS PSS sensor mat and cushion assembly
were not incorporated into the Kappa PSS sensor mat and cushion design since the revisions to the CTS
part and process coincided with ongoing Kappa production and there is no similar part number update
to the Kappa PSS sensor mat and cushion assembly. In addition, IEE failed to detect or ignored similar
problems that were occurring with mats it was supplying to BMW and Kia and which had necessitated
design changes in 2007 in order to address the flexing problems those brands were having with IEE PSS

sensor mats.

In discovering and issuing recall 10V-644 for the CTS PSS mats, GM relied on its Warranty Returns
database to uncover the potential problem and used that data to justify the necessity for the recall on
the 2005-2007 MY CTS. Due to the very different way the Cadillac CTS would be used by customers, its
longer warranty period, and its larger production numbers when compared to the Kappa platform
vehicles, it is concluded that the Pontiac Solstice and Saturn Sky would not display the same symptoms
in sufficient numbers to demonstrate there was a similar problem within GM’s corporate structure until

they were out of warranty based on age rather than mileage. These unique differences between the
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vehicles, coupled with customer reluctance to fix a vehicle with a damaged PSS mat when out of

warranty due to repair cost, would cause the Kappa vehicles not to register the number of problems in
GM’s Warranty Returns Database such as the CTS had thus leading GM management to believe the PSS
mats in the Kappa vehicles were not subject to the same kind or frequency of failure as the PSS mats in

the CTS.

The BMW recalls 08V-384, 13V-564, and 15V-205, the Suzuki recall and the Kia voluntary recall
demonstrate that not only can a larger problem with PSS mat failure take time to develop in a product
line but that it may also require the investigation of sources outside the manufacturer’s warranty repair
databases to discover the complete picture of the possible defect. These recalls also demonstrates that
while the overall design of these PSS mats may vary over different brands and even over different
products within that brand’s portfolio, the basic inherent issue of flexing, bending, and folding under
normal use leading to cracks, breaks and eventual failure in the PSS mat still exists regardless of the
overall design. In each recall example, flexing and normal use eventually led to PSS sensor mat damage

and failure.

These recalls also demonstrate the influence government agencies can have on manufacturers to
increase their analysis efforts when it comes to detecting these kinds of problems. All four
manufacturers decided to issue recalls after either coming under investigation of a government agency
or after receiving notice of rising complaints issued through that government agency. For reasons not
readily apparent, the number of NHTSA complaints on the Kappa platform for the PSS sensor mat, while

far outpacing other vehicles, has not warranted further action on the part of the NHTSA.

Whether due to insufficient research or as a way to reduce the effect of a more widespread recall, the
statements made by IEE, Lear, and GM stating that the PSS mat subject to recall in the Cadillac CTS was

not similar to any other mat produced by IEE and used by GM appears to be false. BMW showed a
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similar problem in its IEE manufactured mats as early as 2008 and addressed the problem with a recall.
Later, BMW would expand that recall to include more vehicles of the same product lines and then once
again to include vehicles in its MINI brand which, while having significantly different mats, still exhibited
the same issue. Kia also exhibited a similar issue and IEE, in 2007, begun changing the design of the
sensor mat to make them less prone to cracking and breaking due to flexing over time. With BMW, and
Kia having issues with the sensor mats flexing, kinking and eventually failing, it is inconceivable that IEE
was unaware a durability problem existed with its passenger sensor mats. With the addition of the

Suzuki recall in 2013 this should have become further apparent.

GM and the NHTSA have yet to investigate other vehicles in the GM lineup even though there have been
similar cases involving the same basic PSS mat technology having been recalled by GM, BMW, Kia, and
Suzuki. The fact that all these vehicles use IEE mats, exhibit similar problems and that the most affected
models seem to be vehicles in the 2005-2009 MYs leads one to conclude that the IEE mat used in the
Cadillac CTS and any other GM product is similar to other IEE produced mats of the same MY2005-2009
time period, regardless of the specific configuration, layout, and overall design of the mat and that any

vehicle using said IEE produced PSS mat would eventually exhibit similar problems and failures.

In every case of recall regarding the IEE mats, the manufacturers noted that some change was made to
the mat and were informed that new, updated, and more durable mats were in the works from
suppliers. IEE itself informed manufacturers of updates to its sensor mats in the case of BMW and Kia.
With the GM line, this change in production and/or mat design was documented by the changing part
numbers for the Cadillac CTS PSS sensor mats. At no time since production began have the PSS sensor
mats for the Kappa platform ever had a significant change that required the issuing of a new part

number by GM. Information from the Cadillac, BMW, Kia, and Suzuki recalls report a drop in failure
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rates after each manufacturer received the most current part number or updated mat. A similar update

in the Kappa vehicles’ mats would most likely diminish the failure rate of this part as well.

Need for Investigation

It is determined from the data presented in this survey of publicly available information that the
probability for the Pontiac Solstice and Saturn Sky vehicles produced by GM from 2005 until 2009 to
suffer from problems with the IEE supplied PSS sensor mats developing cracks and breaks in their
conductive paths from average use exists. The data collected here for analysis is limited in the fact that
much of the data used to confirm problems in other recall examples was provided from manufacturer
internal records supplied to the NHTSA and thus is not available through public sources for the two

Kappa vehicles.

Due to inaction on the part of GM to conduct a voluntary recall, it is the responsibility of the NHTSA to
initiate an investigation into the potential failure of these PSS sensor mats in the Kappa platform. It has
been shown with the BMW and Suzuki recalls that the presence of an NHTSA investigation can result in
the manufactures expanding their preliminary research and, as a result of that expansion, voluntarily
issuing a recall themselves upon discovery of the issue before the NHTSA completes the investigation
and failing that outcome, justify a NHTSA mandated recall for a defect discovered during the course of
the investigation. Of the four recalls documented here, only GM’s internal investigation of the problem
would stop at a survey of Warranty Return information. BMW, Kia, and Suzuki all would begin with
similar data within their specific organizations only to eventually expand their research to other aspects
of their service program which would either lead to the creation of a Special Consideration warranty

policy, a recall event, or an expansion of an existing recall event.

In addition, GM’s claim of low Warranty Return rates being the deciding factor on the decision to issue a
recall demonstrates a lack of understanding in regards to diagnosing this problem. BMW was able to
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diagnose the issue in their product line successfully even though their data was showing a far lower
percentage of warranty repairs versus production numbers than did the same information GM received
from their Warranty Returns database due to the fact BMW used additional information provided by
data resources. Cadillac’s justification of its policy to limit the Recall and Special Coverage groups based
on incident rates is also called into question by BMWs decision to expand their original recall to include
more of their vehicles even though their data showed these vehicles had a much lower incident rate

than the first group.

Had GM expanded its investigation of the problem as had the other manufacturer’s documented here,
the original Cadillac CTS MY 2005-2007 recall would have required expansion to other models that used
similar IEE PSS sensor mats such as the Kappa platform. Since GM has shown to be unwilling to expand
this research of their own accord, an NHTSA investigation will be the only way to determine the
existence and extent of the PSS sensor mat failure problem on not only the Kappa platform but any

other GM platform upon which the PSS system in said platform relies on the IEE style sensor mats.

It was stated in the recall of the 2005-2007 MY Cadillac CTS that when the sensor mat failed, the
passenger airbag would be disabled and that in the event of a crash that necessitated the deployment of
the passenger airbag, any passenger in the passenger seat could have reduced protection and an
increased risk of injury or increased severity of their injuries. (National Highway Safety Traffic
Administration, 2011) A similar safety issue would be present in the Kappa vehicles, and any other GM

vehicle, if a similar problem with the PSS sensor mat existed.

Based on the reported number of PSS sensor mat complaints registered in the NHTSA database for the
Kappa vehicles when compared to other GM models, all of which have higher production numbers than
the two Kappa vehicles combined and yet who show far fewer number of PSS sensor mat complaints,

that not only does the NHTSA have adequate evidence to justify the need for further investigation but

63



that it has a duty to do so based on the fact that it had opened an investigation on the Cadillac CTS even
though that vehicle showed far fewer complaints than either the Pontiac Solstice or Saturn Sky yet had

far greater production numbers.

In closing, the data presented here outlines a problem on a specialized niche vehicle that may not have
exhibited symptoms of the problem seen in the four recalls surveyed here while in its warranty period
due to the nature of the vehicle’s design and use. Analysis of data beyond GM’s Warranty Returns
database will be required in order to fully document the potential problem and that this effort by GM
will not occur without the influence of the NHTSA. Up until this date, the NHTSA has been remiss and
inactive in notating the frequency and number of complaints in its own Vehicle Safety Consumer
Complaint system in regards to the PSS mat issue on the Kappa platform vehicles and should address
this issue as soon as possible by starting an investigation into the problem. It is suggested that at the
end of this investigation, if a similar defect is found in the IEE sensor mats installed in the Kappa
platform vehicles as is suspected, that GM issue a recall on the affected vehicles, offer a 10 year,
unlimited mile warranty on the part such as the warranty extended by BMW on its affected vehicles,
and reimburse all owners for each PSS mat they replaced at their own expense as this defect would pose

an increased safety risk to the vehicle’s passengers.
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