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Industry Overview and Report on
Testing

|
Expose flawed data of critics from earlier presenta  tions

“Cut through” saw demonstration

Show high performance by aftermarket (AM) rebars at low speeds
Validate energy absorbing capabilities of AM rebars

lllustrate AM parts exhibiting equal crashworthine ss at high speeds
Demonstrate airbag timing not impacted by use of AM rebars

lllustrate equivalent protection at high speed offe red by AM-equipped car



Aftermarket Industry Facts

The Aftermarket Industry:
60-year History of Providing Safe Quality Parts

Same Companies Make Car Company and Aftermarket parts

Not a Single _Documented Case of a Fatality or Injury Attributed to
Aftermarket

Crash Tests and Studies Prove Aftermarket Parts Preserve
Crashworthiness

Aftermarket Parts can be Traced to Collision Shop and Consumer




Aftermarket Industry Facts Cont'd

I
The Aftermarket Industry:

Lower insurance premiums- __ NAMIC estimates AM reduce auto
insurance by $3.25 billion per year; greaterthan 9 5% of all U.S.
insurers specify some aftermarket part types.

Competition in the market reduces OEM prices __, benefits consumers

Limited lifetime warranties exceed those offered by OEMs

Convenience and Availability Reduces Wait Time for Consumers-
Cycle Time

Fewer Total Losses, More Cars to Fix




Auto Parts Market Share

Estimated Auto Replacement
Parts Market Share

Source: Mitchell International, Inc. Industry Trends Report Q1 2011




Declining Market Share

Declining Market Share for the Car Companies




Aftermarket Growth Trends

2011 Aftermarket strongest product gains in last 60 years

Aftermarket expansion being driven by two primary forces:
Continued decline in the dealer population (most dealer volume generated
by vehicles 5 years and younger)

Aging U.S. vehicle mix (avg. age of vehicles on roads projected to be 10.6)

Accumulated dealer closings (affecting 45,000+ service bays 2009-2012) will
significantly weaken service market position of dealers nationwide

ABPA- Alternative Parts Industry Can Service the Demand

*Source: Jim Lang, Lang Marketing Resources, Inc. (February 2011)



The Auto Parts Industry is Global

Car Companies Outsource Production of Parts
Aftermarket Suppliers Based Here and Abroad
Car Company Suppliers Based Here and Abroad

Aftermarket Manufacturers Receive Accolades from
OEMs

OEMs and Aftermarket Supplied by Some of the Same
Manufacturers



@The Washington Post

“We are only scratching the
surface in China”, Ford
Chairman William C. Ford Jr.
said in Beijing. “China is key to
our global sourcing strategy.”

“Ford Motor plans to almost double its purchasing
of parts made in China this year to cut production
costs. Chairman William C. Ford Jr. said the
company will buy $2.5 billion to $3 billion worth of
auto parts in China. The parts will be exported to
assembly plants in other Asian countries, the
United States and Europe. Ford needs cheaper
components from China to meet its goal of cutting
$6 billion in annual costs by 2010".

(October 27,2006)
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FORD LIC HO MOTOR COMPANY LTD.
YULON MOTOR CO., LTD.

KUQOZUI MOTORS LTD.

CHIN CHUN MOTOR CO., LTD.
TAIWAN ISUZU MOTORS CO., LTD.

TA CHING MOTOR CO., LTD.
AEROSPACE INDUSTRIAL
DEVELOPMEMNT CORPORATIOMN
GEMNERAL MOTORS TAIWAN, LTD.
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The main products of JL include auto skin
panels, dies, and jigs. In addition to the major
auto factories in domestic, JL also provide its
products to the famous auto parts
manufacturers in Japan, Thailand, Indonesia,
Malaysia, and Mainland- China. Due to the
increasing demands of after-sale service
market abroad, JL also engages in the export
panel market with advanced manufacturing
technology aggressively. With superior quality
and refreshing product design, the professional
brand image has been successfully established
in the US, Central America, Middle East, and
Europe.



Jui LI in Taiwan
Recelves Ford Award
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Less Than 1 Percent of All Aftermarket

Components are Structural Parts
5




Saw and Bumper Tests

VIDEO AVAILABLE ON COMMITTEE
PAGE UNDER THIS PRESENTATION



Saw Demonstration Debunked

Cutting Through Parts With Saws:

Saw ‘test’ not a predictor of performance

OEMSs don’t rely on this type of demonstration for product
development

Results can be impacted by range of factors
(parts selected, grip on the saw, angle of the blade, etc.)



Saw Demonstration Debunked

]
OEM Rebar Can Also be Cut




Saw Demonstration Debunked

|
Equal Pressure From a Mechanized Saw Demonstrated Same Time to
Cut Through OE and Aftermarket Bumper Reinforcement Bars

V02255 JUI2L:5
OEM Tovora GoroLLa ArTERMARKET REAR BUMPER

2008 Rear Bumper ReinrorcemMENT BAr BY REFLEXXION
ReinForcement Bar rorR 2008 Tovora CoroLLa




Energy Absorption Characteristics

OEM Claim:

“AM Bumper absorbs less energy than its OE counterpart, leading
to more Airbag deployments at low speeds.”

Fact:

Data shows very similar energy management characteristics.
Tests at 5 mph did not result in airbag deployment on either.



AM Bumper Rebars Crash Test - 5 mph

5 mpPH GrasH Test oF Forp MusTangs




OES Bumper - 5 mph- Hood Touched

__ Barrier and Part of Bumeer Flies Off

— — =




AM Bumper Rebars Crash Test - 5 mph

|
Aftermarket and Original Equipment

Absorbed crash energy
No airbag deployment

Aftermarket:
Actually outperformed car company equivalent (damageability)
Cost $200 less to repair



Critique CIC Presentation November 2010

Examples of Misleading OEM Claims:
Aftermarket Rebar Absorbs Less Energy
Implied Injury Frequency at Low Speeds

Airbag Sensor Response Affected



Aftermarket Bumper Beam Effects on Sensor

Performance
e;—————
A Fiction:

sAftermarket part
m Crash Energy Absorbed by the aftermarket absorbs less energy.

bumper beam is less than the crash energy *Airbag deployments will
absorbed by the OEM bumper beam. Increase.

Fact:

Conclusions not
supported by Ford’s
own data which shows

m Airbag deployments at low speeds will increase
with the aftermarket copy bumper beam, absorber
and isolator that the OE rebar

absorbed 15% LESS

energy than comparable
AM product.

11/03/2010 Ford Motor Company




Via Sled Bumper Beam

/ /) ', _ |
Vel(:lt Results

FRONTAL IMPACT TESTS USING VIA SLED
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Fiction :

This chart misled the
audience by
suggesting a difference
between the
performance of AM
and OE parts.

Fact:

The data illustrates
that the aftermarket
bumper DID A
BETTER job of
absorbing energy (15
percent better), as
evidenced by the lower
rebound velocity.



Risk of Serious Injury Vs Delta V
(Frontal Crashes with A/B Deployment)

80.0
70.0

Chart below is misleading as data 80.0

relates to tow away accident s00 -~ Source:IRCOBI09/2009
40.0

frequency, not injuries

MAIS 3 + Injury Risk Probability

30.0

20.0

10.0 I
0.0 — m=m

Oto<10 10to 15to 20to 25to 30to 35t0
<15 <20 <25 <30 <35 <45

Delta V {MPH)

Chart above illustrates frequency of
occupant injuries at different delta Vs.
Airbag systems designed to reduce
AIS3 and above (abbreviated injury
scale) injuries, which rarely occur at

crash velocities below 25mph.



Where is the supporting
data or information?
This claim is

Airbag deployments at low speeds will InCreas et iR
with the aftermarket copy bumper beam, absor SR ER- YR e
and isolator are “softer,” which would
actually produce less
acceleration magnitude
and lower likelihood of
airbag deployment.




Crash Sensor Algorithm

.8 of a mph won't cause a change in airbag
deployment

OE concluded that airbag deployments at low speeds will increase if o - .
. . . *8MPH is a “NO Fire” velocity

AM bumper beam, absorber and isolator are used. Basis for this *Crash sensor algorithms are based on velocity and displacement criteria

claim seems to be difference in the acceleration vs time of the AM *Small changes i?1 acceleration of short duratio)r/1 do not 2ffect fire time

bumper at 8MPH in the above chart 9



High Severity Crash Tests and
Analysis
I

VIDEO AVAILABLE ON COMMITTEE
PAGE UNDER THIS PRESENTATION



AM Bumper Rebars and Safety- 35 mph

|
Bumpers absorb a small % of total crash energy, so
differences in brands should yield little difference within
robustly engineered modern vehicles

No occupant loading or sensor performance data has been
provided by OEs showing compromised crashworthiness in
high speed crashes using AM bumper rebars

Test data shows AM bumpers delivering crashworthiness
equivalent to OE



Safety Pyramid

/\/ Occupant injury criteria
!
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AM Bumper Rebars and Safety- 35 mph



AM Bumper Rebars and Safety- 35 mph
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Photos Taken Before High-Speed 35 mph Test Into Le  vel Barrier



AM vs. OE Bumper Rebar High Speed Testing

Results/Vehicle & Occupant Kinematics
I



Simultaneous Airbag Response 35 mph
T,



AM Bumper Rebars and Safety/Occupant Injury Criteria
I

The bottom line for safety performance
is occupant injury.

All key injury parameters were
measured. The two most important
(chest and head) and an overall average
are shown to the right.

Performance is essentially equivalent,
with very similar results obtained for all
parameters

Occupant Injury Criteria
measurements in identical crash tests
can vary by as much as 20%

Test set up details; 50" percentile male, mid seat position, belted.



AM Bumper Rebars and Safety- 35 mph
I

Post crash analysis
of Vehicle Dynamics

Front structure
crush for both
vehicles along the
centerline was
identical.



35 mph Crash Tests Showed Identical Airbag Response
Time for Aftermarket and OE

Airbag sensor
response was
measured during the

high speed crash
testing.



AM Bumper Rebars/ Sub System Testing

Each bumper rebar was loaded on
the test fixture

Forces applied via hydraulic ram
against center point of each bumper
beam

Continuous force was applied to the
rebars until sufficient deflection* was
achieved.

*sufficient deflection is defined as the
degree of deflection seen in the 35
mph barrier crash test




AM Bumper Rebars/ Sub System Testing

The purpose of this
test is to quantify the
energy absorption
characteristics of the
bumper rebars

The results of the
quasi static bumper
rebar test are shown at

right

The profiles of both the
AM and OE rebar test
parts are tightly grouped
and indicate that the
energy absorption
characteristics are
approximately
equivalent.




AM Bumper Rebars/ Sub System Testing

431 . | $ -&1 % 4 O 3 *
Kinetic Energy % of Total Energy Equivalent MPH
Absorbed
Total Crash Energy 124532 FT LBS 100% 35MPH
Speed: 35mph, rigid barrier,
90°frontal
OEM Ave., n=3 5384 FT LBS 4.3% 7.3 MPH

AM Ave., n=3 5679 FT LBS 4.6% 7.5 MPH



AM Bumper Rebars/Modeling and Performance Prediction
I

Bum_per sub system testing LMM: Spring and Mass Diagram
provided data to create a

lumped mass model (LMM)

Creating a LMM allows us to
estimate how variances in
bumper sub system design
& performance affect
occupant kinematics

Structural Impact Simulation & Model Extraction (SISAME); NHTSA Tool



AM Bumper Rebars/Modeling and Performance

Prediction/Model Validation
T S

Correlation

After the LMM was developed it was necessary
to test the accuracy of the model against a
known test result which serves as a reference
for the model output

Using the parameters on the previous slide, the
model was run simulating a 35mph NCAP test
for a Toyota Corolla 2006. The resulting
estimate of acceleration Vs time is plotted on
the right as the solid green line

To test the predictive ability of the model we
plotted the actual NCAP data for the Toyota
Corolla 2006 tested by NHTSA . These data are
shown using the dark blue dotted line.

There is a close correlation between the two
sets of data indicating the model is reliable

This correlation indicates the model is suitable
for differential analysis of bumper performance
characteristics



AM Bumper Rebars/Modeling and Performance Prediction
I

A comparison was made of
two different bumper
characteristics

1. OEM Force vs.
Displacement

2. Modified* - Force vs.
Displacement

Modified reinforcement
absorbs approximately 50%
less energy than OEM

*Modified = hypothetical part; does not represent an actual AM or OE part design



AM Bumper Rebars/Modeling and Performance Prediction
I

Effect of modified
reinforcement on
occupant loading

Occupant loads are
less than 3% higher for
the modified
reinforcement which
absorbed
approximately 50%
less energy



AM Bumper Rebars/Modeling and Performance Prediction
75

Conclusions
Fifty percent changes in the energy absorption

characteristics of a hypothetical bumper reinforcement
resulted in less than a 3% change in occupant loading.

Bumper reinforcements have only a MINOR impact on
occupant safety.



Here are the Facts.....

I
ABPA- Spent Considerable Time, Money and Effort Addr  essing Claims
Saw Test - Not a Predictor of Part Performance
High Speed Crash Tests- Aftermarket Performs
Low Speed Crash Tests- Aftermarket Performs
Quasi Static Test- Aftermarket Energy Absorption Equ ivalent

November 2010 CIC OEM Presentation - Misleading and  Didn’t Prove
Aftermarket Parts are Unsafe



Here are the Facts.....

Aftermarket Performance is Comparable to OEM parts
Aftermarket Parts Does Not Impact Airbag Deployment
Competition is Good for Consumers and Prevents Tota  Is- More Cars to Fix

Quality of Aftermarket Parts is Assured by Independ ent Groups Including
CAPA and NSF

Aftermarket Parts are Safe



For More Information

Please visit;

www.autobpa.com

www.qualitysafetychoice.com




