REPORT NUMBER: 114-CAL-08-02

SAFETY COMPLIANCE TESTING FOR
FMVSSNo. 114
THEFT PROTECTION AND ROLLOWAY PREVENTION

MAZDA MOTOR CORPORATION
2008 MAZDA CX-9 MPV

NHTSA NUMBER: C85401

CALSPAN TEST NUMBER: 8858-F114-02

CALSPAN CORPORATION
P.O. BOX 400
BUFFALO, NEW YORK 14225

April 23, 2008
FINAL REPORT

U. S. DEPARTMENT OF TRANSPORTATION
National Highway Traffic Safety Administration
ENFORCEMENT
Office of Vehicle Safety Compliance
Room W43-481, NV S-220
1200 New Jersey Avenue, SE
Washington, DC 20590



This publication is distributed by the U.S. Department of Transportation, National Highway Traffic Safety
Administration, in the interest of information exchange. The opinions, findings and conclusions expressed in this
publication are those of the author(s) and not necessarily those of the Department of Transportation or the National
Highway Traffic Safety Administration. The United States Government assumes no liability for its contents or use
thereof. If trade or manufacturers names or products are mentioned, it is only because they are considered essential
to the object of the publication and should not be construed as an endorsement. The United States Government does
not endorse products or manufacturers.

Prepared By: (e it o S

i

Vincent M. Paalini, Project Engineer

Approved By: o i
David J. Travale, Program Manager
Transportation Sciences Center

Approval Date: August 19, 2008

FINAL REPORT ACCEPTANCE BY OV SC:

Accepted By:

Acceptance Date;

ii 8858-F114-02



TECHNICAL REPORT STANDARD TITLE

PAGE

1. Report No. 2. Government Accession No.

114-CAL-08-02

3. Recipient's Catalog No.

4. Title and Subtitle
Final Report of FMV SS 114 Compliance Testing of a 2008 Mazda CX-9
MPV

5. Report Date
April 23, 2008

NHTSA No.: C85401

6. Performing Organization Code
CAL

7. Author(s)
Vincent M. Paalini, Project Engineer
David J. Travale, Program M anager

8. Performing Organization Report No.
8858-F114-02

9. Performing Organization Name and Address
Calspan Corporation Transportation Sciences Center
Transportation Sciences Center

10. Work Unit No.

P.O. Box 400
Buffalo, New York 14225

11. Contract or Grant No.
DTNH22-06-C-00031

12. Sponsoring Agency Name and Address
U.S. Department of Transportation
National Highway Traffic Safety Administration
Enforcement
Office of Vehicle Safety Compliance (NV S-220)

13. Type of Report and Period Covered
Final Report, April - June 2008

400 Seventh Street, SW, Rm. 6115
Washington, D.C. 20590

14. Sponsoring Agency Code
NVS-221

15. Supplementary Notes

16. Abstract

Compliance tests were conducted on the subject 2008 Mazda CX-9 MPV in accordance with the
TP-114-03 for the determination of

specifications of the Office of Vehicle Safety Compliance Test Procedure No.
FMVSS 114 compliance. Test failures were identified as follows:
None

18. Distribution Statement
Copies of thisreport

17. Key Words

are available from:

Compliance Testing
Safety Engineering
FMVSS 114

National Highway T

ransportation Safety Administration
Technical Information Services Division, NPO-411
1200 New Jersey Avenue SE (Room E12-100)
Washington DC 20590

Email: tis@nhtsa.dot.gov

FAX: 202-493-2833

19. Security Classification of Report
UNCLASSIFIED

20. Security Classification of Page
UNCLASSIFIED

21. No. of Pages 22. Price

48

8858-F114-02



mailto:tis@nhtsa.dot.gov

Section

TABLE OF CONTENTS

Purpose of Compliance Test
Test Procedure and Discussion of Results

Test Data

Data Sheet 1 — All Vehicles

Data Sheet 2 — Automatic Transmission Vehicles
Data Sheet 3 — Special Devices

Test Equipment List and Calibration Due Dates

Photographs

Figure 1: Vehicle Left Front Three-Quarter View
Figure 2: Vehicle Certification Placard

Figure 3: Vehicle Tire Placard

Figure 4: Close-Up Of Ignition Switch

Figure 5: Close-Up Of Transmission Shift Lever Mechanism
Figure 6: Close-Up Of Specia Device Which Allows For Key Removal
Figure 7 :Close-Up Of Specia Device Which Allows Moving Of Shift Lever

Vehicle Owner’'s Manual

Page No.

8858-F114-02



SECTION 1

PURPOSE OF COMPLIANCE TEST

This test is part of the Federa Motor Vehicle Safety Standard (FMVSS) 114 Compliance Test Program
conducted for the National Highway Traffic Safety Administration (NHTSA) by General Dynamics Advanced
Information Engineering Services under Contract No. DTNH22-06-C-00031. The purpose of this test was to
determine if the subject vehicle, a 2008 Mazda CX-9 MPV, was in compliance with FMVSS No. 114, Theft
Protection and Rollaway Prevention. The purpose of this standard is to reduce the incidence of crashes resulting
from unauthorized operation of vehicles by specifying requirements for theft protection. Additionally, FMVSS No.
114 specifies requirements to reduce the incidents of crashes from rollaway of parked vehicles with automatic
transmissions as a result of children moving the shift mechanism out of the “park” position. This standard applies to
passenger cars, trucks and multipurpose passenger vehicles having a Gross Vehicle Weight Rating (GVWR) of 4536
kilograms or less. This compliance test was conducted using the requirements found in the OV SC Laboratory Test
Procedure No. TP-114-03, dated May 2, 2008.
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SECTION 2

TEST PROCEDURE AND DISCUSSION OF RESULTS

A 2008 Mazda CX-9 MPV with an automatic transmission was subjected to FMVSS No. 114 testing in
accordance with the NHTSA Office of Vehicle Safety Compliance (OV SC) Laboratory Test Procedure TP-114-03,
dated May 2, 2008. This test was performed by General Dynamics Advanced Information Engineering Services on
April 23, 2008.

The test equipment used for this test included a standard metric tape ruler, a digital inclinometer with
digital clinometer function, weight scales and a digital manometer. Testing was performed in the following
sequence:

STARTING SYSTEM REQUIREMENT (S5.1.1):

Normal activation of the vehicle engine was prevented with the key removed from the starting system. Both
steering and forward self-mobility were also prevented.

AUDIBLE ALARM REQUIREMENT (S5.1.3):

With the key left in the vehicle starting system and the driver's door opened, an audible alarm was
activated. This“warning to the driver” was verified in all ignition switch positions except “on” and “start”.

“PARK” POSITION REQUIREMENT (S5.1.4)

With the vehicle key in the ignition and not in the “LOCK” position and the engine shut off, the steering
wheel was able to rotate in both directions without locking and the vehicle was free to roll forward in all
transmission positions except “park” .

ROLLAWAY PREVENTION REQUIREMENT (S5.2.1)

With the vehicle key in the ignition and the engine shut off, the starting system prevented key removal in
all transmission positions other than “park.”  This vehicle was not equipped with an advanced key and the
transmission could not be placed in locations between locking gear selector positions. The vehicle was not equipped
with a mechanism that will lock the transmission in “park” as aresult of removing the key in atransmission position
other than “park.”

GEAR SELECTION REQUIREMENT (S5.2.2):

With the vehicle ignition key removed, the gear control could not be moved from the “park” position. With
the vehicleignition key in the “ON” position and the vehicle engine running, the transmission could be moved to the
“drive” position by depressing the brake pedal .

KEY REMOVAL OVERRRIDE REQUIREMENT (S5.2.3):

This vehicle was not equipped with akey removal override option.

GEAR SELECTION CONTROL OVERRRIDE REQUIREMENT (S5.2.4):

This vehicle was not equipped with a gear selection control override device.
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TEN PERCENT GRADE “PARK” REQUIREMENT (S5.2.5)

The vehicle was driven forward and stopped with the service brakes on a 10.3% grade. The parking brake
was fully applied and the transmission lever was placed in “park”. When the service and parking brakes were
released the vehicle moved 29 mm (150 mm maximum is allowed on a 10% grade). Since the available test grade
was more stringent than the specified condition, the subject vehicle appeared to perform within the safety
performance reguirements.

The vehicle was driven in reverse and stopped with the service brakes on a 10.3% grade. The parking
brake was fully applied and the transmission lever was placed in “park”. When the service and parking brakes were
released the vehicle moved 65 mm (150 mm maximum is allowed on a 10% grade). Since the available test grade
was more stringent than the specified condition, the subject vehicle appeared to perform within the safety
performance regquirements.

BRAKE TRANSMISSION SHIFT INTERLOCK REQUIREMENT (S5.3)

With the vehicle key in the starting system, the vehicle transmission was unable to be shifted from the
“park” position without depressing the brake pedal for each of the starting system key positions.
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SECTION 3

TEST DATA
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FMVSS 114, THEFT PROTECTION

DATA SHEET 1-ALL VEHICLES

TEST DATE: April 23, 2008 LAB: Calspan

CONTRACT: DTNH22-06-C-00031 VEHICLE NHTSA NUMBER: C85401
VIN: JM3TB28A 180123650 BUILD DATE: 07/07
MY/MAKE/MODEL/BODY STYLE: 2008 Mazda CX-9 MPV

TRANSMISSION TYPE:
Automatic X Manual - Other (describe: Not Applicable )

DRIVE TRAIN TYPE:
Front Wheel X Rear Whesl - ; Four Whesl -

OPTIONAL RELEASE DEVICES:

Key - Transmission - None X

VEHICLE STARTING SYSTEM:

L ocation of the starting system: The vehicleignition system islocated on the right side of the steering column.
There isamechanica key and lock cylinder with four positions.

Selectable settings: ,“LOCK”, “ACC”, “ON” and “START"

Activation of starting system: Placeignition key in ignition switch, and turn to the “START” position.

KEY:
Description of key: Thereisatraditional mechanical key with aremote transmitter for lock, unlock and panic
alarm functions.

STARTING SYSTEM ACTIVATION:
Insertion of key into starting system: Place the key in the ignition switch

Activation of starting system with key: Place the key in the ignition switch, depress the brake pedal and rotate to
clockwise the “start” position.

Removal of key from starting system: Place the vehicle transmission in park, rotate the key to the “LOCK”
position and remove key.

GEAR SELECTION CONTROL:
Gear selection control: Located in the center console between the driver and front passenger seats.

Activation of gear selection control: Place ignition key in lock cylinder and start engine, depress brake pedal
with foot to select gears.

Selectable settings “PARK”, “REVERSE” “NEUTRAL”, “DRIVE" and manual slot for electronic drive gear
selection.
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FMVSS 114, THEFT PROTECTION
DATA SHEET 1 (Continued)

IMMOBILIZER:
Is the vehicle equipped with an immobilizer: Yes X No -

Description of Immobilizer and how it prevents vehicle theft The engine can only start with a key the system
recognizes.

OPTIONAL RELEASE DEVICES:

Key Removal - Gear selection Control - None X Other -
If other, Explain: Not applicable
TIRE PRESSURE:
Vehicle Manufacturer Recommended (kPa): Front 250 ; Rear 250
Measured (kPa): LF 250 ; LR 250 RF 250 ; RR 250
TEST VEHICLE DELIVERED WEIGHT WITH MAXIMUM FLUIDS:
LEFT SIDE (kg) RIGHT SIDE (kg) TOTAL (kg) PERCENT
FRONT = 585.5 569.0 1154.5 56.8%
REAR= 461.5 416.0 8775 43.2%
TOTAL DELIVERED WEIGHT (UDW) : 2032.0 kg
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FMVSS 114, THEFT PROTECTION

DATA SHEET 2-THEFT PROTECTION

TEST DATE: April 23, 2008 LAB: Calspan
CONTRACT: DTNH22-06-C-00031 VEHICLE NHTSA NUMBER: 85401
VIN: JM3TB28A 180123650 BUILD DATE: 07/07
MY/MAKE/MODEL/BODY STYLE: 2008 Mazda CX-9 MPV
REQUIREMENT $5.1.1 PASS FAIL
Engine cannot be started without using the key. Yes_ X No X --

With key removed, steering locks:
Yes X No -

I dentify the steering wheel locking position(s) on the circle

using arrows
Clockwise: a2 (degrees)
Counterclockwise; 318 (degrees)

Key removal prevents forward self-mobility:
Yes X No -

If yes, describe: X -
Transmission indicator can not be moved from “Park” position with key removed.

When the key is removed from the starting system, starting of the engine or motor and either
steering or self mobility is prevented
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FMVSS 114, THEFT PROTECTION

DATA SHEET 2-THEFT PROTECTION

REQUIREMENT S5.1.3 PASS FAIL

An audible warning is activated whenever the key isin any starting system position with the

exception of ‘ON’ and ‘START’ and the door closest to the driver’s designated seating position X _

is opened. —

Yes X No -
Identify ALL key/starting system position settings:
Accessory
O O On
Lock
Start
REQUIREMENT S5.1.4 PASS | FAIL
With the vehicle engine or motor shut down and the transmission gear selection control in any
position other than “park”;
X --
The steering wheel can rotate without locking?
Yes X No -
The vehicleisfreeto roll forward?
Yes X No - X -
Remarks:
RECORDED BY: Vincent M. Paolini DATE: April 23, 2008
APPROVED BY: David Travale
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FMVSS 114, ROLLAWAY PREVENTION

DATA SHEET 3—-ROLLAWAY PREVENTION

(For vehicles equipped with automatic transmission with a‘ PARK’ position)

TEST DATE: April 23, 2008 LAB: Calspan

CONTRACT: DTNH22-06-C-00031 VEHICLE NHTSA NUMBER:

C85401

VIN: JM3TB28A 180123650 BUILD DATE:

07/07

MY/MAKE/MODEL/BODY STYLE: 2008 Mazda CX-9 MPV

REQUIREMENT S5.2.1

PASS

FAIL

The starting system prevents key removal in AL L gear selection control positions except
[ parkl! .
Yes X No -

Can the gear selection control be placed between each gear selection position and will it
remain there without assi stance?
Yes No X

If yes, can the key be removed from the starting system?
Yes - No -

If the key can be removed from the vehicle starting system when the gear selection control is
not locked in “park”, a mechanism shall exist which, upon key removal, the vehicle's
transmission or gear selection control shall become locked in “park” as the direct result of
removing the key. If such a mechanism exists, describe the mechanism and its function:

Not Applicable

REQUIREMENT S5.2.2

PASS

FAIL

The gear selection control islocked in the “park” position when the key is removed from the
starting system.
Yes X No -

3-6
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FMVSS 114, ROLLAWAY PREVENTION

DATA SHEET 3—-ROLLAWAY PREVENTION

(For vehicles equipped with automatic transmission with a‘PARK’ position)

REQUIREMENT S5.2.3 PASS FAIL
ELECTRICAL FAILURE (Battery Discharge)
In the event of an electrical failure, key removal from the starting system when the transmission or
gear selection control is not locked in “park” is permitted.
Yes X No - X
The vehicle is equipped with an override device that permits key removal from the starting system
when the transmission or gear selection control is not locked in “park”.
Yes - No X
If yes, select thetype of override device that is equipped:
Override operated with a:
Opague Cover -- No cover __--
FILL IN THE SECTION BELOW THAT APPLIES:
OVERRIDE WITH AN OPAQUE COVER:
The opaque surface cover prevents sight of and use of the override device
Yes - No -
The opaque surface cover can be removed only by using a screwdriver or other tool. N/A N/A
Yes - No -
As adirect result of removing the key from the starting system, the following is prevented:
Steering - self mobility -
OVERRIDE WITH NO COVER:
The override device requires the use of atool to activate.
Yes - No -
Simultaneous activation of the override device and removal of the key from the starting system is
. N/A N/A
required.
Yes - No -
As adirect result of removing the key from the starting system, the following is prevented:
Steering - self mobility -

37
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FMVSS 114, ROLLAWAY PREVENTION

DATA SHEET 3—-ROLLAWAY PREVENTION

(For vehicles equipped with automatic transmission with a‘PARK’ position)

REQUIREMENT S5.2.4

PASS

FAIL

GEAR SELECTION CONTROL OVERRIDE DEVICE

The vehicle is equipped with an override device that allows the user to move the gear

selection control from “park” after the key has been removed from the starting system.
Yes - No X

If yes, select thetype of override device that is equipped:
Override operated with a:
Key - Opague Cover __ - Nocover __ --

Describe the device design and mode of activation (if equipped):

FILL INTHE SECTION BELOW THAT APPLIES:

OVERRIDE OPERATED WITH A KEY:

A key isrequired to operate the override device that allows the user to move the gear
selection control from “park” after the key has been removed from the starting system
Yes__ - No_--

N/A

N/A

OVERRIDE WITH AN OPAQUE COVER:

The opaque surface cover prevents sight of and use of the override device
Yes - No -

The opaque surface cover can be removed only by using a screwdriver or other tool.
Yes - No -

As adirect result of removing the key from the starting system, the following is prevented:
Steering - self mobility -

N/A

N/A

OVERRIDE WITH NO COVER:

The override device requires the use of atool to activate.
Yes - No -

Simultaneous activation of the override device and removal of the key from the starting system is
required.
Yes - No -
Asadirect result of removing the key from the starting system, the following is prevented:
Steering - self mobility -

N/A

N/A

3-8
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FMVSS 114, ROLLAWAY PREVENTION

DATA SHEET 3—-ROLLAWAY PREVENTION

(For vehicles equipped with automatic transmission with a‘PARK’ position)

REQUIREMENTS S5.2.5

PASS FAIL

Vehicle facing uphill on 10% Grade:
With the gear selection control in “park”, measure movement of the vehicle down the slope
upon releasing the service brake.

Test grade: _ 10.3 % (9% to 15%)
Measured movement:_ 29 mm (150mm maximum)

NOTE: Repeat procedureif vehicle fails on grade in excess of 10%.

Test grade: _ N/A % (9% to 10%)
Measured movement: N/A mm (150 mm maximum)

Vehicle facing downhill on 10% Grade:
With the gear selection control in “park”, measure movement of the vehicle down the slope
upon releasing the service brake.

Test grade: _ 10.3 % (9% to 15%)
Measured movement:_ 65  mm (150 mm maximum)

NOTE: Repeat procedureif vehicle fails on grade in excess of 10%.

Test grade: N/A % (9% to 10%)
Measured movement: N/A mm (150 mm maximum)

Remarks: None

RECORDED BY: Vincent M. Paolini DATE:

April 23, 2008

APPROVED BY: David Travale
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FMVSS 114, ROLLAWAY PREVENTION
DATA SHEET 3—ROLLAWAY PREVENTION
(For vehicles equipped with automatic transmission with a‘PARK’ position)

REQUIREMENTS S5.3 PASS FAIL

With the key in the “off” position, the transmission will shift out of “park” without the

service brake being applied X —
Yes - No X

With the key in the “acc” position, the transmission will shift out of “park” without the

service brake being applied X -
Yes - No X

With the key in the “on” position (engine off), the transmission will shift out of “park”

without the service brake being applied X -
Yes - No X

With the key in the “on” position (engine running), the transmission will shift out of “park”

without the service brake being applied X -
Yes - No X

With the key in the “start” position, the transmission will shift out of “park” without the

service brake being applied X --
Yes - No X

With the key in the “other” position (please specify), the transmission will shift out of

“park” without the service brake being applied
Yes - No - N/A N/A

Does the key stay between starting system positions without being held by operator? If so,

please describe _ Not Applicable

N/A N/A

Brake force readings (force required to allow the transmission to shift out of “park”):
Reading 1 13.0 | bf
Reading 2 12.0 | bf
Reading 3 12.0 | bf
Reading 4 11.0 [ bf N/A N/A
Reading 5 11.0 | bf
Average 11.8 | bf

Remarks:
RECORDED BY: Vincent M. Paolini DATE: April 23, 2008
APPROVED BY: David Travale
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SECTION 4

TEST EQUIPMENT LIST AND CALIBRATION DATES

Equipment | Manufacturer Name Range Accuracy | Calibration | Calibration

Date Due

Clinometer MD Smart Leve 0-100% 0.1% 04/2008 04/2009

Steel Tape Stanley Stanley 3137 3 meters 0.5mm N/A N/A

Weight Long Acre Computer Scales 0-12,0001bs. 0.2% 03/2008 03/2009

Scales 2000

Manometer | Meriam 350 Smart 0-200 psi. 0.05% 02/2008 02/2009

Instrument Co. Manometer
Plumb Bob Stanley Plumb bob N/A N/A N/A N/A

4-1
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Figure 4: Close-Up of Ignition Switch
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Figure 5: Close-Up of Transmission Shift Lever Mechanism
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Figure 6: Close-Up of Special Device Which Allows For Key Removal
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SECTION 6

VEHICLE OWNER’'S MANUAL

2008 Mazda CX-9 MPV
NHTSA No.: C85401
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