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1.0 PURPOSE OF COMPLIANCE TEST

The purpose of this test is to determine if the test vehicle, a 2010 Nissan
Altima, meets the minimum equipment and performance requirements stated
in Federal Motor Vehicle Safety Standard (FMVSS) 126, "Electronic Stability
Control Systems."

2.0 TEST PROCEDURE AND DISCUSSION OF RESULTS

Testing of the 2010 Nissan Altima was conducted at Dynamic Research, Inc
(DRI) in accordance with NHTSA TP-126-02, dated November 19, 2008.

The vehicle was inspected to ensure it was equipped with an ESC system
that:

— Augments vehicle directional stability by applying and adjusting brake
torques individually at each wheel to induce a correcting yaw moment
to a vehicle;

— |Is computer controlled with the computer using a closed-loop
algorithm to limit vehicle oversteer and to limit vehicle understeer;

— Has a means to determine the vehicle's yaw rate and to estimate its
side slip or side slip derivative with respect to time;

— Has a means to monitor driver steering inputs;

— Has an algorithm to determine the need, and a means to modify
engine torque, as necessary, to assist the driver in maintaining control
of the vehicle; and

— Is operational over the full speed range of the vehicle (except at
vehicle speeds less than 20 km/h (12.4 mph), when being driven in
reverse, or during system initialization).

The vehicle was subjected to a 0.7 Hz sine with dwell steering maneuver to
ensure that it would meet the stability and responsiveness requirements of
the standard as follows:

— At 1.0 second after completion of a required sine with dwell steering
input, the yaw rate of the vehicle must not exceed 35 percent of the
first peak value of yaw rate recorded after the steering wheel angle
changes sign (between first and second peaks during the same test
run).



2.0 TEST PROCEDURE AND DISCUSSION OF RESULTS (CONTINUED)

— At 1.75 seconds after completion of a required sine with dwell
steering input, the yaw rate of the vehicle must not exceed 20 percent
of the first peak value of yaw rate recorded after the steering wheel
angle changes sign (between first and second peaks during the same
test run).

— The lateral displacement of the vehicle center of gravity with respect
to its initial straight path must be at least 1.83 m (6 feet) (for vehicles
with a GVWR of 3,500kg (7,716 Ib) or less) when computed 1.07
seconds after the Beginning of Steer (BOS) at the specified steering
wheel angles.

System malfunction simulations were executed to verify vehicle could
identify and indicate a malfunction.

The vehicle's ESC System appears to meet the performance and equipment
requirements as required by FMVSS 126. The test results are summarized on
the following summary sheet.



2.0 TEST PROCEDURE AND DISCUSSION OF RESULTS (CONTD)

Data Summary Sheet (Page 1 of 2)

Vehicle: 2070 Nissan Altima

NHTSA No. CA5206 VIN: TN4AL2AP3AN403449

Vehicle Type: Passenger Car Manufacture Date: 9/09

Laboratory: Dynamic Research, Inc.

REQUIREMENTS: PASS/FAIL

ESC Equipment and Operational Characteristics (Data Sheet 2)
The vehicle is to be equipped with an ESC system that meets PASS
the equipment and operational characteristics requirements.
(S126, S5.1, S5.6)

ESC Malfunction Telltale (Data Sheet 3)
Vehicle is equipped with a telltale that indicates one or more PASS
ESC system malfunctions. (S126, S5.3)

“ESC Off” and other System Controls and Telltale (Data Sheet 3,4)

Vehicle is equipped with an ESC off telltale indicating the PASS
vehicle has been put into a mode that renders the ESC system

unable to satisfy the performance requirements of the standard,

if such a mode exists. (55.5.1)

If provided, off control and other system controls as well as the PASS
ESC off telltale meets the operational requirements (S126,
S5.4, S5.4.1,55.4.2, S5.5.4, and S5.5.9)



2.0 TEST PROCEDURE AND DISCUSSION OF RESULTS (CONTD)

Data Summary Sheet (Page 2 of 2)

REQUIREMENTS: PASS/FAIL

Vehicle Lateral Stability (Data Sheet 8)
Yaw Rate Ratio at 1 second after COS is less than 35% of PASS
peak value. (S126, S5.2.1)

Yaw Rate Ratio at 1.75 seconds after COS is less than 20% of PASS
peak value. (S126, S5.2.2)

Vehicle Responsiveness (Data Sheet 8)
Lateral displacement at 1.07 seconds after BOS is at least 1.83 PASS
m (6 feet) for vehicles with a GVWR of 3,500kg (7,716 Ib) or
less, and 1.52 m (b feet) for vehicles with a GVWR greater
than 3,500 Kg (7,716 Ib). (S126, S5.2.3)

ESC Malfunction Warning (Data Sheet 9)

Warning is provided to driver after malfunction occurrence. PASS
(S126. S5.3)

Malfunction telltale stayed illuminated as long as malfunction PASS
existed and must extinguish after malfunction was corrected.

(5126, S5.3.7)



3.0 TEST DATA

Data Sheet 1 (Page 1 of 2)
TEST VEHICLE INSPECTION AND TEST PREPARATION__

Vehicle: 2070 Nissan Altima Passenger Car

NHTSA No. CA5206 Data sheet completion 1/5/2010

VIN  TIN4AL2AP3AN403449 Manufacture Date: 9/09

GVWR (kg): 7947 Front GAWR (kg): 7077 Rear GAWR (kg): 993
Seating Positions Front: 2 Mid: Rear: 3

Odometer reading at time of inspection: 13 miles (20.8 km)

DESIGNATED TIRE SIZE(S) FROM VEHICLE LABELING:
Front Axle: P2715/60 R16 Rear Axle: P2715/60 R16

INSTALLED TIRE SIZE(S) ON VEHICLE (from tire sidewall)

Front Axle Rear Axle
Tire Manufacturer: Continental Continental
Tire Model: ContiProContact ContiProContact
Tire Size: P215/60 R16 P275/60 R16
TIN Left Front: A3X8 3WH 3609 Right Front: A3X8 3WH 3609
Left Rear: A3X8 3WH 3609 Right Rear: A3X8 3WH 3609

Are installed tire sizes same as labeled tire sizes? Yes
If no, contact COTR for further guidance

DRIVE CONFIGURATION(S):(mark all that apply)
Two Wheel Drive (2WD) Front Wheel Drive | | Rear Wheel Drive

[ | All Wheel Drive (AWD)

|:| Four Wheel Drive Automatic - differential no locked full time (4WD Automatic)
|:| Four Wheel Drive (High Gear Locked Differential 4WD HGLD)

|:| Four Wheel Drive Low Gear (4WD Low)

|:| Other (Describe)



3.0 TEST DATA (CONTD)

Data Sheet 1 (Page 2 of 2)
TEST VEHICLE INSPECTION AND TEST PREPARATION

DRIVE CONFIGURATIONS AND MODES: (ex. default, performance, off)

(For each of the vehicle's drive configurations identify available operating modes)

Drive Configuration: FWD
Mode: Standard
Drive Configuration:
Mode:
Drive Configuration:
Mode:

VEHICLE STABILITY SYSTEMS (Check applicable technologies):

List other systems:

X | ESC X | Traction Control Roll Stability Control
Active Suspension | X | Electronic Throttle Control Active Steering
ABS
REMARKS:
RECORDED BY: P Broen DATE RECORDED: 7/5/20710
APPROVED BY: J Lenkeit DATE APPROVED: 7/72/2070




3.0 TEST DATA (CONTD)

Data Sheet 2 (Page 1 of 2)

ESC SYSTEM HARDWARE AND OPERATIONAL CHARACTERISTICS

Vehicle: 2070 Nissan Altima Passenger Car

NHTSA No CA5206 Data Sheet Completion Date: 7/28/2070

ESC SYSTEM IDENTIFICATION
Manufacturer/Model Bosch ABS/TCS/VDC Unit Bosch ESP8

ESC SYSTEM HARDWARE (Check applicable hardware)

Electronic Control Unit Hydraulic Control Unit
Wheel Speed Sensors Steering Angle Sensor
Yaw Rate Sensor Lateral Acceleration Sensor

List other Components: Stoplamp switch

ESC OPERATIONAL CHARACTERISTICS

System is capable of generating brake torque at each wheel
List and describe Components: ESC controller, master cylinder,
individual wheel brake systems, hydraulic modulator,

System is capable of determining yaw rate
List and describe Components: Yaw rate sensor

System is capable of monitoring driver steering input
List and describe Components: Steer angle sensor

System is capable of estimating side slip or side slip derivative
List and describe Components: Observer module block of control
system estimates side slip based on yaw rate, steer angle, vehicle
speed, lateral acceleration and other vehicle conditions.

X

X

X

X

Yes (Pass)
No (Fail)

Yes (Pass)
No (Fail)

Yes (Pass)
No (Fail)

Yes (Pass)
No (Fail)



3.0 TEST DATA (CONTD)

Data Sheet 2 (Page 2 of 2)
ESC SYSTEM HARDWARE AND OPERATIONAL CHARACTERISTICS

ESC OPERATIONAL CHARACTERISTICS (continued)

System is capable of modifying engine torque during ESC activation. X Yes (Pass)
Method used to modify torque: The engine controller module T No (Fail)
receives the engine torque command from the —

ESC controller unit and modifies the engine torque by varying the

throttle opening and fuel delivery.

System is capable of activation at speeds of 20 km/h (12.4 mph) X Yes (Pass)
and higher o No (Fail)
Speed system becomes active: 2.8 km/h o

System is capable of activation during the following driving phases: X Yes (Pass)

— acceleration — during activation of ABS or No (Fail)
— braking traction control —
— coasting

Driving phases during which ESC is capable of activation:

ESC is capable of activation under most critical conditions in
the forward driving direction - at full (ABS-control) and partial
braking, coasting, drive and acceleration (including TCS), engine
drag, gear shift and transients from drive to drag

Vehicle manufacturer submitted documentation explaining how the X Yes (Pass)
ESC mitigates understeer _ No (Fail)

DATA INDICATES COMPLIANCE: X Yes (Pass)

_ No (Fail)
REMARKS:

RECORDED BY:  J Lenkeit DATE RECORDED: _1/28/2010
APPROVED BY: B Kebschull DATE APPROVED: _1/28/2010




3.0 TEST DATA (CONTD)

Data Sheet 3 (Page 1 of 2)
ESC MALFUNCTION AND OFF TELLTALES

Vehicle: 2070 Nissan Altima Passenger Car

NHTSA No. CA5206 Data sheet completion date: 7/5/2070

ESC Malfunction Telltale

Vehicle is equipped with malfunction telltale? Yes
Telltale Location: /nside tachometer on left side of instrument cluster (See Figure
5.6)

Telltale Color: Amber

Telltale symbol or abbreviation used

ﬁ Vehicle uses this symbol

or
)) ESC Vehicle uses this abbreviation

X | Neither symbol or abbreviation is used

If different than identified above, make note of any message, symbol or
abbreviation used.

"VDC OFF" "SLIP”; both are continuously illuminated to indicate failure

Is telltale part of a common space? No

Is telltale also used to indicate activation of the ESC system? Yes

If yes explain telltale operation during ESC activation:

"SLIP" indicator blinks




3.0 TEST DATA (CONTD)

Data Sheet 3 (Page 2 of 2)
ESC MALFUNCTION AND OFF TELLTALES

"ESC OFF" Telltale (if provided)

Vehicle is equipped with "ESC OFF" telltale? Yes

Is "ESC Off" telltale combined with "ESC Malfunction"” telltale utilizing a two part
telltale? No

Telltale Location: /nside tachometer on left side of instrument cluster (See Figure
5.6)

Telltale Color:  Amber

Telltale symbol or abbreviation used

ﬁ Vehicle uses this symbol
Vehicle uses this abbreviation
ee or ESC OFF Neither symbol or abbreviation is
OFF

If different than identified above, make note of any message, symbol or abbreviation
used. "VDC OFF"; amber color

Is telltale part of a common space? No

DATA INDICATES COMPLIANCE
(Vehicle is compliant if equipped with a malfunction telltale)

Remarks:
RECORDED BY: P Broen DATE RECORDED: 17/5/2070
APPROVED BY: B Kebschull DATE APPROVED: 1/6/2070
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3.0 TEST DATA (CONTD)

Data Sheet 4 (Page 1 of 3)
ESC AND ANCILLARY SYSTEM CONTROLS

Vehicle: 2070 Nissan Altima Passenger Car

NHTSA No. CA5206 Data sheet completion date: 7/6/2070

“ESC OFF” Controls Identification and Operational Check:

Is the vehicle equipped with a control or controls whose purpose is to deactivate
the ESC system or place the ESC system in a mode or modes that may no
longer satisfy the performance requirements of the standard? X Yes No

X | Dedicated “ESC Off” Control
Type of control or

controls provided? Multi-functional control with an “ESC Off” mode
(mark all that apply) Other (describe)

Identify each control location, labeling and selectable modes.

First Control: Location On dashboard, left of steering wheel (Figure 5.7)

Labeling VDC OFF

Modes ESC off/on

Second Control: Location

Labeling

Modes

Identify standard or default drive configuration FWD Standard

Verify standard or default drive configuration selected X Yes No

Does the “ESC Off” telltale illuminate upon activation of the dedicated ESC off control or
selection of the “ESC Off” mode on the multi-function control?

X Yes No (Fail)

Does the “ESC Off” telltale extinguish when the ignition is cycled from “on” (“Run”) to
“Lock” or “Off” and then back again to the “On” (“Run”) position?

X Yes No (Fail)

If no, describe how the “Off” control functions

11



3.0 TEST DATA (CONTD)

Data Sheet 4 (Page 2 of 3)
ESC AND ANCILLARY SYSTEM CONTROLS

If a multi-function control is provided, cycle through each mode setting on the
control and record which modes illuminate the “ESC Off” telltale. Also, for those
modes that illuminate the ESC Off” telltale identify if the telltale extinguishes upon
cycling the ignition system.

"ESC Off" telltale
illuminates upon
activation of

"ESC Off" telltale
extinguishes
upon cycling

Control Mode control? (Yes/No) ignition? (Yes/No)
TCS off (ESC on) No
ESC and TCS off Yes Yes

For each mode that illuminates the “ESC Off” telltale, did the telltale extinguish
when the ignition was cycled from “On” (“Run”) to “Lock” or “Off” and then back
again to the “On” (“Run”) position?

X Yes No

Other System Controls that have an ancillary effect on ESC Operation:

Is the vehicle equipped with any ancillary controls that upon activation may
deactivate the ESC system or place the ESC system in a mode or modes that may
no longer satisfy the performance requirements of the standard? Yes X No

Ancillary Control: System

Control Description

Labeling

Ancillary Control: System

Control Description

Labeling

Ancillary Control: System

Control Description

Labeling

12



3.0 TEST DATA (CONTD)

Data Sheet 4 (Page 3 of 3)
ESC AND ANCILLARY SYSTEM CONTROLS

Activate each control listed above and record whether the control illuminates the
“ESC Off” telltale. Also, record warnings or messages provided regarding the ESC
system.

Control
Activates “ESC Off”
Ancillary Control Telltale? (Yes/No) Warnings or Messages Provided

None

For those controls that illuminate the “ESC Off” telltale above identify if the “ESC
Off” telltale extinguishes upon cycling the ignition system.

“ESC Off” telltale extinguishes
Ancillary Control upon cycling ignition? (Yes/No)

For each control that illuminates the “ESC Off” telltale, did the telltale extinguish
when the ignition is cycled from “On” (“Run”) to “Lock” or “Off” and then back
again to the “On” (“Run”) position? If activating the control places the vehicle into
a low-range four-wheel drive configuration designed for low-speed, off-road
driving, the ESC system may remain turned off after the ignition has been cycled
off and then back on and therefore the “ESC Off” telltale may not extinguish.

X Yes No (Fail)
DATA INDICATES COMPLIANCE: PASS
Remarks:
RECORDED BY: B Kebschull DATE RECORDED: 17/6/2070
APPROVED BY: J Lenkeit DATE APPROVED: 1/70/2009

13



3.0 TEST DATA (CONTD)

Data Sheet 5 (Page 1 of 3)
TEST TRACK AND VEHICLE DATA

Vehicle: 20170 Nissan Altima Passenger Car

NHTSA No. CA5206 Data sheet completion date: 7/6/2070
Test Track Requirements: Test surface slope (0-1%): 0.5%
Peak Friction Coefficient (at least 0.9) 0.96
Test track data meets requirements: Yes If no, explain:
Full Fluid Levels: Fuel Yes Other Yes
Coolant Yes (specify) washer, power steering, brakes

Tire Pressures:

Required;  Front Axle 220 KPA Rear Axle 220 KPA
Actual; LF 220 KPA RF 220 KPA
LR 220 KPA RR 220 KPA

Vehicle Dimensions: Front Track Width 754.9 cm Wheelbase 267.5 c¢m
Rear Track Width 755.4 cm
Vehicle Weight Ratings: GAWR Front 7077 KG GAWR Rear 993 KG

Unloaded Vehicle Weight (UVW):

Front axle &862.7 KG Left Front 438.7 KG Right Front 424.6 KG
Rear axle 577.9 KG Left Rear 2917.7 KG Right Rear 286.2 KG
Total UVW 7440.6 KG

Baseline Weight and Outrigger Selection (only for MPVs, Trucks, Buses)
Calculated baseline weight (UVW + 73kg) 1513.6 KG

Outrigger size required ("Standard" or "Heavy") none

Standard - Baseline weight under 2772 kg (6000 Ib)
Heavy - Baseline weight equal to or greater than 2772 kg (6000 Ib)

14



3.0 TEST DATA (CONTD)

Data Sheet 5 (Page 2 of 3)
TEST TRACK AND VEHICLE DATA

UVW with Outriggers: (only for MPVs, Trucks, Buses)

Front axle AN/A KG Left Front AN/A KG Right Front N/A KG
Rear axle N/A KG Left Rear N/A KG Right Rear N/A KG
Total UVW with outriggers N/A KG

Loaded Vehicle Weight w/Driver and Instrumentation (no Ballast)

Front axle 938.3 KG Left Front 483 KG Right Front 455.3 KG
Rear axle 650.8 KG Left Rear 335.6 KG Right Rear 375.2 KG
Vehicle Weight 1589.1 KG

Ballast Required = [Total UVW with + 768 | KG - [Loaded Weight
Outriggers (if applicable)] w/Driver and
Instrumentation)]
= 1440.6 KG +768 | KG | -1589.1 | KG
= 19.5 KG

Total Loaded Vehicle Weight w/Driver and Instrumentation and Ballast
Front axle 946.9 KG Left Front 483.4 KG Right Front 463.5 KG
Rear axle 662.17 KG Left Rear 339.2 KG Right Rear 322.9 KG
Total UVW 1609.0 KG

15



3.0 TEST DATA (CONTD)

Data Sheet 5 (Page 3 of 3)
TEST TRACK AND VEHICLE DATA

Center of Gravity and Inertial Sensing System Location at Loaded Vehicle
Condition:

x-distance (longitudinal) Point of reference is the front axle centerline.
(Positive from front axle toward rear of vehicle.)

y-distance (lateral) Point of reference is the vehicle centerline.
(Positive from the center toward the right.)

z-distance (vertical) Point of reference is the ground plane.
(Positive from the ground up.)

Locations:

Center of Gravity Inertial Sensing System
x-distance 43.3 in 770.7 cm 66.9 in 770.0 cm
y-distance -0.7 in -1.7 cm -0.6 in -1.5 cm
z-distance 27.9 in 55.5 cm 77.0 in 43.7 cm

Roof Height 57.52 in 746.7 cm
Distance between ultrasonic sensors 87.8 in 223.0 cm
Remarks:
RECORDED BY: B Kebschull DATE RECORDED: 17/6/2070
APPROVED BY: J Lenkeit DATE APPROVED: 17/10/27101
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3.0 TEST DATA (CONTD)

Data Sheet 6 (Page 1 of 3)
BRAKE AND TIRE CONDITIONING

Vehicle: 2070 Nissan Altima Passenger Car
NHTSA No. CA5206

Measured tire pressure: LF 220 KPA RF 220 KPA
LR 220 KPA RR 220 KPA
Wind Speed 7.5 m/s (10 m/sec (22 mph) max for passenger cars;

5m/sec (11 mph) max for MPVs and trucks)

Ambient Temperature (7°C (45°F) - 40°C (104°F)) 7.1 °C

Brake Conditioning Time: 8:40:00 AM Date: 17/6/2010
56 km/h (35 mph) Brake Stops
Number of stops executed (10 required) 70 Stops
Observed deceleration rate range (.5g target) 0.45-0.55 ¢
72 km/h (45 mph) Brake Stops

Number of stops executed (3 required) Stops

[V

Number of stops ABS activated (3 required) Stops

[V

Observed deceleration rate range 0.9 -.095 ¢
72 km/h (45 mph) Brake Cool Down Period

Duration of cool down period (5 minutes min.) 5 Minutes

17



3.0 TEST DATA (CONTD)

Data Sheet 6 (Page 2 of 3)
BRAKE AND TIRE CONDITIONING

Tire Conditioning series No. 1

Measured cold tire pressure

Wind Speed 7.9 m/s

Time: 8:55:00 AM Date: 1/6/2010
LF 235 KPA RF 2471 KPA
LR 230 KPA RR 230 KPA

(10 m/sec (22 mph) max for passenger cars;
bm/sec (11 mph) max for MPVs and trucks)

Ambient Temperature (7°C (45°F) - 40°C (104°F)) 7.2°C

30 meter (100 ft) Diameter Circle Maneuver

Test Run Steering Target Lateral Observed Lateral Observed Vehicle
Direction Acceleration (g) Acceleration (g) Speed (Km/h)
1-3 Clockwise 0.5-0.6 0.5-0.6 32.8-33.6
4-6 Counterclockwise 0.5-0.6 0.5-0.6 32 -33.6
5-1 Hz Cycle Sinusoidal Steering Maneuver to
Determine Steering Wheel Angle for 0.5-0.6 g Lateral Acceleration
Test Data Vehicle Steering Wheel Target Peak Observed Peak
Run File Speed Angle (degrees) Lateral Lateral
Km/h(mph) 9 9 Acceleration (g) Acceleration (g)
1 2 56 £ 2 (35 = 1) 60 0.5-0.6 0.41
2 3 56 £ 2 (35 = 1) 80 0.5-0.6 0.54
3 56 £+ 2 (35 £ 1) 0.5-0.6
4 56 £+ 2 (35 £ 1) 0.5-0.6

Steering wheel angle that corresponds to a peak 0.5-0.6 g lateral acceleration:

80 degrees
10-1 Hz Cycle Sinusoidal Steering Maneuver
Test Data Vehicle Steering Wheel Target Peak Observed Peak
Run File Speed Angle (degrees) Lateral Lateral
Km/h (mph) 9 9 Acceleration (g) Acceleration (g)
1-3 4-6 |56 + 2 (35 + 1) | 80 (cycles 1-10) 0.5-0.6 0.54
80 (cycles 1-9) 0.5-0.6 0.54
4 7 56 £+ 2 (35 £ 1)
760 (cycle10)* NA 0.85

* The steering wheel angle used for cycle 10 should be twice the angle used for cycles 1-9

18




3.0 TEST DATA (CONTD)

Data Sheet 6 (Page 3 of 3)
BRAKE AND TIRE CONDITIONING

Tire Conditioning series No. 2

Measured cold tire pressure

Wind Speed

0.5 m/s

Time: 1717:22:00 AM Date: 1/6/2010
LF 236 KPA RF 243 KPA
LR 230 KPA RR 229 KPA

(10 m/sec (22 mph) max for passenger cars;
bm/sec (11 mph) max for MPVs and trucks)

Ambient Temperature (7°C (45°F) - 40°C (104°F)) 7.9 °C

30 meter (100 ft) Diameter Circle Maneuver

Target Lateral

Observed Lateral

Observed Vehicle

Test Run Steering Direction Acceleration (g) Acceleration (g) Speed (Km/h)
1-3 Clockwise 0.5-0.6 0.5-06 32.8-33.6
4-6 Counterclockwise 0.5-0.6 0.5-06 32.8-33.6
Steering wheel angle that corresponds to a
peak 0.5-0.6 g lateral acceleration: 80 Degrees

10-1 Hz Cycle Sinusoidal Steering Maneuver

Test Data Vehicle Speed Steering Wheel Target Peak Observed Peak
Run | File Km/h (mph) Angle (degrees) Lateral Lateral
P 9 9 Acceleration (g) Acceleration (g)
1-3 17-19 | 56 = 2 (35 = 1) | 80 (cycles 1-10) 0.5-0.6 0.54
80 (cycles 1-9) 0.5-0.6 0.54
4 20 56 £ 2 (3b £ 1)
760 (cycle 10)* NA 0.85

* The steering wheel angle used for cycle 10 should be twice the angle used for cycles 1-9

Remarks:

RECORDED BY:
APPROVED BY:

B. Kebschull

J Lenkeit

DATE RECORDED:

1/6/2010

DATE APPROVED:
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3.0 TEST DATA (CONTD)

Data Sheet 7 (Page 1 of 2)
SLOWLY INCREASING STEER (SIS) MANEUVER

Vehicle: 2070 Nissan Altima Passenger Car
NHTSA No. CA5206

Measured tire pressure: LF 234 KPA RF 239 KPA

LR 227 KPA RR 226 KPA

Wind Speed 0.6 m/s

(10 m/sec (22 mph) max for passenger cars; 5m/sec (11 mph) max for MPVs and
trucks)

Ambient Temperature (7°C (45°F) - 40°C (104°F)) 7.2 °C
Selected drive configuration FWD
Selected Mode: Normal

Preliminary Left Steer Maneuver:

Lateral Acceleration measured at 30 degrees steering wheel angle
Ay30degrees=____ 03 @
Assuming a linear relationship the following ratio should be used to calculate the
steering wheel angle at 0.55g:
30degrees I &is = _55.0 degrees (@.55g)

- 0.55¢ o&is = 60 degrees (rounded)

ay.30 degrees

Steering Wheel Angle at Corrected 0.3g Lateral Acceleration:

Time Clock Steering Wheel Angle
Initial Steer (5 min max to nearest Data
Maneuver Direction between runs) 0.1° (degrees) Run Good/NG

1 Left 9:57:00 AM -30.1 9 Good
2 Left 10:02:00 AM -29.2 10 Good
3 Left 10:06:00 AM -30.9 11 Good
4 Left

5 Left

1 Right 10:11:00 AM 30.0 12 Good
2 Right 10:16:00 AM 29.6 13 Good
3 Right 10:21:00 AM 14 NG
4 Right 17:04:00 AM 29.9 16 Good
5 Right
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3.0 TEST DATA (CONTD)

Data Sheet 7 (Page 2 of 2)
SLOWLY INCREASING STEER (SIS) MANEUVER

Average Overall Steering Wheel Angle:

.39, overall = ( | .3, left (1) | + | Q3g, left (2) | + | Q34 left (3) | + Q.3g,right 1) T .34, right @) T .34, right 3)) / 6

®3g,overall = __29.9 degrees

[to nearest 0.1 degreel

Remarks:
RECORDED BY: B Kebschull DATE RECORDED: 17/6/2070
APPROVED BY: J Lenkeit DATE APPROVED: 1/70/20170
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3.0 TEST DATA (CONTD)

Data Sheet 8 (Page 1 of 3)
VEHICLE LATERAL STABILITY AND RESPONSIVENESS

Vehicle: 2070 Nissan Altima Passenger Car
NHTSA No. CA5206

Tire conditioning completed

ESC system is enabled

Data sheet completion date:1/6/2010

On track calibration checks have been completed

On track static data file for each sensor obtained

Selected Drive Configuration:

Selected Mode:

Overall steering wheel angle (60.3 g, overal )

Standard

FWD

29.9

X | Yes
X | Yes
X | Yes
X | Yes
degrees

No
No
No
No

Lateral Stability Test Series No. 1 — Counterclockwise Initial Steer Direction

Commanded Yaw Rates YRR YRR
Clock Steering Wheel (degrees/sec) at 1.0 sec after at 1.75 sec after
Maneuver Time Angle’ COS COoSs
# [< 35%] [< 20%]
(1.5 - 5.0 - -
botween (f‘csil_jz) ( dsgrge':s) Vg | V10sec | Vitssec| o | passiFail | % | PassiFail
runs)

1 11:42 AM 1.5 44.9 12.6 -0.2 -0.1 -1.3 PASS -1.0 PASS
2 11:47 AM 2.0 59.8 16.2 -0.2 0.0 -1.2 PASS -0.3 PASS
3 11:51 AM 2.5 74.8 19.8 -0.2 -0.2 -1.2 PASS -1.1 PASS
4 11:54 AM 3.0 89.7 23.6 -0.2 -0.2 -1.0 PASS -0.8 PASS
5 11:57 AM 3.5 104.7 26.5 -0.2 0.0 -0.8 PASS 0.1 PASS
6 12:00 PM 4.0 119.6 29.6 -0.3 -0.1 -1.2 PASS -0.4 PASS
7 12:04 PM 4.5 134.6 33.4 -0.2 0.0 -0.6 PASS 0.1 PASS
8 12: 06 PM 5.0 149.5 37.0 -0.3 0.0 -0.7 PASS 0.0 PASS
9 12: 09 PM 5.5 164.5 39.3 -0.1 0.0 -0.1 PASS -0.1 PASS
10 12: 12 PM 6.0 179.4 42.6 0.4 -0.1 0.9 PASS -0.1 PASS
11 12: 15 PM 6.5 194.4 44.4 0.4 -0.6 0.8 PASS -1.3 PASS
12 12:18 PM 7.0 209.3 47.3 0.8 0.0 1.6 PASS 0.0 PASS
13 12:21 PM 7.5 224.3 48.6 0.4 -0.2 0.7 PASS -0.3 PASS
14 12:25 PM 8.0 239.2 49.3 0.7 -0.3 1.5 PASS -0.6 PASS
15 12:28 PM 8.5 254.2 52.8 3.0 -0.1 5.7 PASS -0.2 PASS
16 12:32 PM 9.0 269.1 52.7 1.0 -0.1 1.8 PASS -0.3 PASS
17 12:36 PM - 270.0 55.2 1.0 -0.3 1.8 PASS -0.5 PASS

1. Maneuver execution should continue until a steering wheel angle magnitude factor of 6.5*80.3g, overal oOr 270 degrees is utilized,
whichever is greater provided the calculated magnitude of 6.5%*30.3 g, overall is less than or equal to 300 degrees. If 6.5*80.3 g,
overall is less than 270 degrees maneuver execution should continue by increasing the steering wheel angle magnitude by
multiples of 0.5%*30.3 g, overall Without exceeding the 270 degree steering wheel angle.
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3.0 TEST DATA (CONTD)

DATA SHEET 8 (2 of 3)
VEHICLE LATERAL STABILITY AND RESPONSIVENESS

LATERAL STABILITY TEST SERIES NO. 2 - Clockwise Initial Steer Direction

Commanded Yaw Rates YRR YRR
Clock Steering Wheel (degrees/sec) at 1.0 sec after at 1.75 sec after
Maneuver Time Angle’ COS COoSs
# [< 35%] [< 20%]
(1.6 - 5.0 . .
botwoen (EC;'_?Z) ( dﬁgf’;zs) Vpeye | V10sec | Vitssec| o | Pass/Fail | % | Pass/Fail
runs)

1 12:40 PM 1.5 44.9 -12.2 0.1 -0.1 -1.0 PASS 0.7 PASS
2 12:46 PM 2.0 59.8 -16.4 0.0 0.0 -0.3 PASS -0.1 PASS
3 12:50 PM 2.5 74.8 -20.3 0.2 0.1 -0.8 PASS -0.5 PASS
4 12:52 PM 3.0 89.7 -24.6 0.2 0.1 -0.6 PASS -0.3 PASS
5 12:55 PM 3.5 104.7 -28.8 0.2 0.1 -0.7 PASS -0.5 PASS
6 12:59 PM 4.0 119.6 -30.9 0.2 0.2 -0.8 PASS -0.6 PASS
7 1:02 PM 4.5 134.6 -35.6 0.2 0.2 -0.7 PASS -0.4 PASS
8 1:05 PM 5.0 149.5 -38.0 0.1 -0.1 -0.3 PASS 0.2 PASS
9 1:08 PM 5.5 164.5 -42.7 0.2 0.1 -0.4 PASS -0.3 PASS
10 1:11 PM 6.0 179.4 -46.4 0.4 0.1 -0.8 PASS -0.3 PASS
11 1:14 PM 6.5 194.4 -48.1 0.0 0.1 -0.1 PASS -0.2 PASS
12 1:18 PM 7.0 209.3 -51.5 -0.4 0.0 0.7 PASS 0.0 PASS
13 1:21 PM 7.5 224.3 -52.6 0.1 0.1 -0.2 PASS -0.1 PASS
14 2:24 PM 8.0 239.2 -54.6 -0.1 0.0 0.1 PASS 0.0 PASS
15 2:27 PM 8.5 254.2 -55.9 0.1 0.0 -0.2 PASS 0.0 PASS
16 2:30 PM 9.0 269.1 -57.0 0.1 0.1 -0.3 PASS -0.2 PASS
17 2:33 PM - 270.0 -56.3 0.0 -0.1 0.0 PASS 0.1 PASS

1. Maneuver execution should continue until a steering wheel angle magnitude factor of 6.5*80.3 g, overal or 270 degrees is utilized,
whichever is greater provided the calculated 6.5%30.3 g, overall is less than or equal to 300 degrees. If 6.5%30.3g, overall is less than
270 degrees maneuver execution should continue by increasing the steering wheel angle magnitude by multiples of 0.5%80.3 ¢,
overall Without exceeding the 270 degree steering wheel angle.

During execution of the sine with dwell maneuvers were any of the

following events observed?

Rim-to-pavement contact

Tire debeading

Loss of pavement contact of vehicle tires

Did the test driver experience any vehicle
loss of control or spinout?

Yes

Yes

Yes

X[ X[ X || X

Yes

If “Yes” explain the event and consult with the COTR.
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3.0 TEST DATA (CONTD)

DATA SHEET 8 (3 of 3)
VEHICLE LATERAL STABILITY AND RESPONSIVENESS

Responsiveness — Lateral Displacement

Commanded Steering Wheel Calculated Lateral
Angle Displacement’
Maneuver Initial Steer (5.0*80.34, overat Or greater)
# Direction Scalar Angle Distance Pass/Fail
*80.3 g (degrees) (m)
8 Counter Clockwise 5.0 149.5 -3.1 PASS
9 Counter Clockwise 5.5 164.5 -3.1 PASS
10 Counter Clockwise 6.0 179.4 -3.3 PASS
11 Counter Clockwise 6.5 194.4 -3.3 PASS
12 Counter Clockwise 7.0 209.3 -3.3 PASS
13 Counter Clockwise 7.5 224.3 -3.4 PASS
14 Counter Clockwise 8.0 239.2 -3.4 PASS
15 Counter Clockwise 8.5 254.2 -3.4 PASS
16 Counter Clockwise 9.0 269.1 -3.4 PASS
17 Counter Clockwise - 270.0 -3.4 PASS
25 Clockwise 5.0 149.5 3.0 PASS
26 Clockwise 5.5 164.5 3.1 PASS
27 Clockwise 6.0 179.4 3.1 PASS
28 Clockwise 6.5 194.4 3.2 PASS
29 Clockwise 7.0 209.3 3.3 PASS
30 Clockwise 7.5 224.3 3.3 PASS
31 Clockwise 8.0 239.2 3.3 PASS
32 Clockwise 8.5 254.2 3.3 PASS
33 Clockwise 9.0 269.1 3.4 PASS
34 Clockwise - 270.0 3.4 PASS

1. Lateral displacement should be > 1.83 m (6 ft) for vehicle with a GVWR of 3,500 kg (7,716 Ib) or less; and > 1.52 m
(5 ft) for vehicles with GVWR greater than 3,500 kg (7,716 Ib).

DATA INDICATES COMPLIANCE: M PASS [ ] FAIL
Remarks:

RECORDED BY: B Kebschull DATE RECORDED: 17/6/2070
APPROVED BY: J Lenkeit DATE APPROVED: 1/70/2010
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3.0 TEST DATA (CONTD)

Data Sheet 9 (Page 1 of 2)
MALFUNCTION WARNING TESTS

Vehicle: 2070 Nissan Altima Passenger Car :
NHTSA No. CA5206 Data Sheet Completion Date: 7/6/2070

TEST 1

MALFUNCTION SIMULATION: Describe method of malfunction simulation

Disconnected steering angle sensor

MALFUNCTION TELLTALE ILLUMINATION:

Telltale illuminates and remains illuminated after ignition locking system is
activated and if necessary the vehicle is driven at least 2 minutes as specified
in section 13.12.B.

X | Yes No

Time for telltale to illuminate after ignition system is activated and vehicle
speed of 48 + 8 km/h (30 £ 5mph) is reached.
O Seconds (must be within 2 minutes) X | Pass Fail

ESC SYSTEM RESTORATION

Telltale extinguishes after ignition locking system is activated and if necessary
the vehicle is driven at least 2 minutes as specified in section 13.12.B

X | Yes No

Time for telltale to extinguish after ignition system is activated and vehicle
speed of 48 + 8 km/h (30 + 5mph) is reached.

O Seconds (must be within 2 minutes) X | Pass Fail

TEST 1 DATA INDICATES COMPLIANCE: PASS

Remarks: Both "VDF OFF" and "SLIP" telltales illuminate immediately after
malfunction is simulated and ignition is activated.

After system is restored, both telltales extinguish immediately when ignition is
activated

RECORDED BY: B Kebschull DATE RECORDED: 7/6/2010

APPROVED BY: J Lenkeit DATE APPROVED 7/70/2070

25



3.0 TEST DATA (CONTD)

Data Sheet 9 (Page 2 of 2)
MALFUNCTION WARNING TESTS

Vehicle: 2070 Nissan Altima Passenger Car
NHTSA No. CA5206 Data Sheet Completion Date: 7/6/2070

TEST 2

MALFUNCTION SIMULATION: Describe method of malfunction simulation

Disconnected LF wheel speed sensor

MALFUNCTION TELLTALE ILLUMINATION:

Telltale illuminates and remains illuminated after ignition locking system is
activated and if necessary the vehicle is driven at least 2 minutes as specified
in section 13.12.B.

X | Yes No

Time for telltale to illuminate after ignition system is activated and vehicle
speed of 48 + 8 km/h (30 + 5mph) is reached.
O Seconds (must be within 2 minutes) X | Pass Fail

ESC SYSTEM RESTORATION

Telltale extinguishes after ignition locking system is activated and if necessary
the vehicle is driven at least 2 minutes as specified in section 13.12.B

X | Yes No

Time for telltale to extinguish after ignition system is activated and vehicle
speed of 48 + 8 km/h (30 + 5mph) is reached.

O Seconds (must be within 2 minutes) X | Pass Fail

TEST 2 DATA INDICATES COMPLIANCE: PASS

Remarks: "VDF OFF" , "SLIP" and "ABS" telltales illuminate immediately after
malfunction is simulated and ignition is activated.

After system is restored, both telltales extinguish immediately when ignition is
activated

RECORDED BY: B Kebschull DATE RECORDED: 1/6/2010

APPROVED BY: J Lenkeit DATE APPROVED 7/70/2070
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4.0 TEST EQUIPMENT LIST AND CALIBRATION INFORMATION (1 OF 2)

TABLE 1. TEST INSTRUMENTATION
Type Output Range Resolution Accuracy Specifics Serial Number Calibration
Vehicle Tire 0-100 psi 1 psi 0.5 psi By: Innocal
Tire Pressure Gauge Pressure 0-690 kPa 6.89 kPa 3.45 kPa Ashcroft D1005PS 1039350 Date:1/15/09
Due: 1/15/10
Vehicle Total, 8000 Ib 0.51b +1.0% of Intercom By: Intercomp
Platform Scales Wheel, and Axle 35.6 kN 2.2 N a_ iiedoload Model SV?/II 24032361 Date:1/29/09
Load PP Due: 1/29/10
Qiiotha;isiiteerlng Heitz Automotive By: Heitz
Steering Anale Handwheel Angle +800 deg 0.25 deg +0.25 deg Testing 60304 Date:1/29/09
g Ang Model: Sprint 3 Due: 1/29/10
Encoder
Acceleromet | Acceleromete
Longitudinal, Accelerometers: ers: <10 ug rs: <0.05% of Bv:Svstron
Multi-Axis Inertial Lateral, and Vertical | £2 g Angular full range BEI Technologies D\</).nnyer
. Acceleration Angular Rate Rate Angular Rate Model: MotionPAK 0767 .
Sensing System Date:11/18/09
Roll, Yaw, and Sensors: Sensors: Sensors: MP-1 Due: 11/18/10
Pitch Rate +100 deg/s <0.004 deg/ | 0.05% of full ’
s range
A-DAT Corp.
Radar Speed Sensor i o Radar Model: DRS- By: ADAT
and Dashboard Vehicle Speed 8_;(2)3 rk”n‘:;‘h Od?ggknr:/p)hh fil? '32c5alﬁ °of 16 1400.604 | Date:1/5/09
Display ) Display Model: RD- Due:1/5/10*
2
By: DRI
£ 0.25% of Massa Products Dog_zl\éngA Date:3/16/09
Ultrasonic Distance | Left and Right Side 5-24 inches 0.01 inches n_1a>;imur(:1 Corporation Due: 3/16/10
Measuring System Vehicle Height 127-610 mm .254 mm distance Model: M- DOT-NHTSA By: DRI
5000/220 D2647 Date:3/16/09

Due: 3/16/10

* Speed sensor was checked and verified on the test track prior to test
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4.0 TEST EQUIPMENT LIST AND CALIBRATION INFORMATION (2 OF 2)

TABLE 1. TEST INSTRUMENTATION (CONTD)

Type Output Range Resolution Accuracy Specifics Serial Number Calibration
SoMat By: Somat
Record Time: eDaq ECPU MSHLB.03- Date:1/13/09
Velocity; Distance; processor 2476 Due: 1/14/10
Data Acquisition ! ! ..
System [Includes Lateral, Sufficient to
a:; Iificationu anti- Longitudinal, and Sufficient to meet meet or
aIiaZin and,analo Vertical or exceed 200 Hz exceed
. .g, 9 Accelerations; Roll, individual sensors individual
to digital Yaw, and Pitch sensors
conversion.] R " Steeri SoMat By: Somat
ates; Steering High level Board MSHLS.03- | Date:1/14/09
Wheel Angle. 9 3182 Due: 1/15/10
EHLS
Load Cel Vehicle Brake Pedal | 0-300 Ib 11b +0.05% of | Lebow o7 oy D
Force 0-1.33 kN 4.44 N full scale 3663-300 Due: 2/3/10
+.0020 in.

. . +.051 mm .
Coordinate Inertial Sensing 0-8 ft +.0020 in. (Single point . UO08-05-08- By: Earo
Measurement Syst Coordinat 0-2.4 +.051 mm ticulati Faro Arm Fusion 06636 Date: 8/18/09
Machine ystem Coordinates 24 m articulation Due: 8/18/10

accuracy)
DRI manufactured
Aluminum meeting
Outriggers No output. Safety N/A N/A N/A the weight and MOI N/A N/A

Item.

specifications of
Docket 2007-
27662-11
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5.0 PHOTOGRAPHS (29 of 14)

2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206
February 2010

Figure 5.1. Front View of Test Vehicle as Delivered
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5.0 PHOTOGRAPHS (2 of 14)

2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206
February 2010

Figure 5.2. Rear View of Test Vehicle as Delivered
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5.0 PHOTOGRAPHS (3 of 14)

MFD BY NISSAN MOTOR CO.
DATE: 09/09
GVWR: "

‘ 11 KG

GAWR FR.: I

WAALAPIAN 40344

PASSENGER Cap -~ 59q"

2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206

February 2010

Figure 5.3. Vehicle Certification Label
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5.0 PHOTOGRAPHS (4 of 14)

e " E PRESSURE
TIRE AND LOADING EoRmATION. | IR SIZE ROy DS PYEUS AFROD

RENSEIGNEMENTS SUR LES PNEUS ET LE CHARGENENT Jf MRl DIMENSIONS i
FRONT FRONT | po15/60R16 | 220 kPa,

AVANT
SEATING CAPACITY AVANT

NOMBRE DE PLACES rear | o || BEAR P215/BOB1'6 220 kPa, 32 P SLI

ARRIERE
ARRIERE

The combined weight of occupants | § DESSPEJE{?UES T1 35/90R16 420 kPa; 60 PS'

and cargo should never exceed 408 kg or 899 Ibs. | 0 A OR ADDITIONAL INFOR
np DE RE!

Le poids total des occupants et du chargement ne doit  (UULRESEUVARNSEELEEG
jamais dépasser 408 kg ou 899 Ibs.

2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206
February 2010

Figure 5.4. Vehicle Placard
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5.0 PHOTOGRAPHS (5 of 14)

EPA Fuel Economy Estimates

2010 ALTIMA 2.5 S

. CITY MPG HIGHWAY MPG

Manufacturer's Suggested Estimated
MADE TO DRIVE. BUILT TO LAST. |l et e Annual ksl Codk
& ' Options Included by Manufaclurer
SPLASH GUARDS 13500 $ 1 ,443
CONVENIENCE PACKAGE 1.100,00
B-way Powar Driver Seal*"™ -, . based on 15,000 miles
Standard Equipment included at No Extra Charge | Alear Passonger Floor Vanls vy Povier Dilvar Soe Expectod rango B ! Expeelid anga
Nissan Intolligant Key'™ 16%Allay Whools for most drivers Btz ol pengallon for most drivers
MECHANICAL & PERFORMANCE wiPush Button Ignition Auto ON/OIf Hoadiights bl Pl
2.5.Litar DOHC 18-Valve 4-Cylindar Engine Powor Windows w/Ona-Touch Drivar Dual Muminated M‘({llnlv Mirror 0 38 MPG
175 Harsepowar and 180 b0 Torque (508) Auto Up/Down w/Aulo Raverse Fealura Ladinor-yaapped Stoorng Whael Combined Fuel Economy
170 Horsopawor and 175 it i Torqua (CAL) Power Door Locks wiAutD door Locking Systam Stooring whaol Mounted Audio Controls x
Xironkc VT Dual 12-Vall DC Paver Outlats FLOOR & TRUNK MAT SET {5-Ploca) 176.00 This Vohicle Vol metaal
(Cantnuausly Variable Tranaminsian) Dus n Visars wianily Mirors
Saquanlial Mufti paint Fual tnjoction System Front Map Lighls and Sunglassas Storage 27 mileage will vary
Frool and Aoar Siabilizar Bars Throo Cup Holdors in Gontar Congolo Destination Charges: 790,00 2 v dapending on how you

Paver Hock-and Pinlon
Indepandent Frant Su

Indepe Suspension
Powari: 1l Disg Brakes
Pown Brakoy

16° Stoal Wha
F216/60R16 AllS

wiFull Wheol Covara
on Tiros

SAFETY & SECURITY

Nissan Advancod Alr Bag System (AABS)
ar

Supplamantal Air Bags

Hoal: Maunie i
Side-Impnc monial Al Bags

Aclivo Hedd Hoaframis

Halln w/Pratonsiona s,

tors & Adjustabilo Lppar Anchors

Point ALHELR Sonl § [or All

iting P ELR Only)

Lowar Anchom & Telhers lor CHildron (LATCH)

Child Salaty Rear Door Locks

Zone Body Construction wiFrant & Roar
Crumpls Zones

Anli lock Braking Systom (ABS)

Traelion Gontrol Syslem (TGS)

Vahicle Dyrnamic Cantol (VDC)

Tire Prossure Monitonng Systam (TPMS)

icin Socurity Systam (V55)

in Yohicla Immaoblizar &

Emergency Inside Trunk Reloase

COMFORT & CONVENIENCE

ckal Seals

B0'40 Spid Fold down et Soal wilock
Diivar's Foolrost Finlshar

/T warng Golumn
oring Whaal Conlrols
Sanailive Varabla Intorminent
niald Wipors w
MIGI/AUX Aldio Bystom wio Spaakas
Trip Compuler wiOutsida Temparalurm Gauge
Vahicla Information Digplay
Alr Conditioning witnCabun Microliller

Hoar Gonter Armrest w/lual Gup Holders

Front & Rear Doors wiBoltlo Holdars &
Map Pockols

Fran! Gansols w/Slid)
& Dual Lovel Storag

Drivar tnd Fronl passangor Seatback
Mip o

Armrast

EXTERIOR FEATURES

Halogan Headlights

Dual Powar Sidoview Mifrors

Dual Ghrome-tipped Exhausl Finishorm
Body-Calor Sida M;
Baody Golor Fasc

aviaw Mirors

*Doss not includa doalor installed o
plions and accossories, local 1axes or licenss foes. This labal has
bison appllnd purauant to federal law. Do not remove prior (o dollvary 1o the ullimate purchasor,

Total* $23,970.00

****Replae

s Slandard Equipmant

All MIDSIZE CARS

4% drive and maintain
your vahicle.

DELIVERY

Frontal Driver d ok ok ok VE&?'—E&%‘;&:‘& i
Crash Passenger * Kk ok ok Kk INT: CHARCOAL
Star ratlngs based on ihe risk of injury in a frontal impact
Frontal ratings should ONLY ba compared fa othor vehicles of FINAL ASSEMBLY POINT:
similar 5120 and waight CANTON
TRANSPORT METHOD:
Side Front seat To Be Rated TRUCK
Crash Rear seal To Be Rated DEALER:
Star ratings based on tha risk of injury in 4 sk impact ggv:grﬁriﬁlﬂhgﬁaﬁ%ﬁ
TORRANCE CA
Rollover H* * k Kk 90503
Star fatings based on:1ha rsk ol rollover in aingla vahiily crash,
Star ralings range (rom 110 6 starm (& & & & &), will 5 being tho highest
Sourcs: Natonal Highway Trallic sty Adminialration (NHTSA).
www.safercar.gov or 1-888-327-4236
VIN: 1NJALZAP3ANAN3449
This Vehicle qualilies lor Nissan's EMS: CALIFORNIA EMISSIONS
i i MDL: 13110:403449 KH3-G
Security+Plus Vehicle Protection Plan T A oo e

The only sarvice ag Il backed by k-
Ask your dealer for delails, or call 1-800-
for more information

B A S 5 = e N e 7o o T

2010 Nissan Altima
FMVSS No. 126

NHTSA NO.: CA5206

February 2010

Figure 5.5. Window Sticker (Monroney Label)
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5.0 PHOTOGRAPHS (6 of 14)

2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206
February 2010

Figure 5.6. Telltale for ESC Malfunction and ESC Off
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5.0 PHOTOGRAPHS (7 of 14)

2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206
February 2010

Figure 5.7. ESC Off Control Switch
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5.0 PHOTOGRAPHS (8 of 14)

2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206
February 2010

Figure 5.8. Front View of Vehicle as Tested
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5.0 PHOTOGRAPHS (9 of 14)

Figure 5.9. Rear View of Vehicle as Tested
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2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206
February 2010




5.0 PHOTOGRAPHS (10 of 14)

FMVSS No. 126
NHTSA NO.: CA5206
February 2010

Figure 5.10. Ultrasonic Height Sensor Mounted on Left side of Vehicle for Determining Body Roll Angle
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5.0 PHOTOGRAPHS (11 of 14)

Figure 5.11.

Rear Bumper Mounted Speed Sensor
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2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206
February 2010




5.0 PHOTOGRAPHS (12 of 14)

2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206
February 2010

Figure 5.12. Steering Controller and Data Acquisition Computer
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5.0 PHOTOGRAPHS (13 of 14)

R
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o orria s

2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206
February 2010

Figure 5.13. Inertial Measurement Unit Mounted in Vehicle
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2010 Nissan Altima
FMVSS No. 126
NHTSA NO.: CA5206
February 2010

Figure 5.14. Brake Pedal Load Cell




6.0 DATA PLOTS (1 of 4)

= Left --> Right
[m)]
% 300 CoS +] 1.75] ]
(4] | 1
2 _ | 5 45 deg, 1.5x
= A0 oot i __________ 50 deg, 2x
Ei 0 1 s 75 deg, 2.5x ||
£ | 90 deg, 3x
%_150 ____________________________________________________ o] === == 105 deg, 3.5x L
£ L 120 deg, 4x
® -300 ' y 135 deg, 4.5x F
@ 150 deg, 5x
50 164 deg, 5.5x|
B 179 deg, 6%
£ 40 194 deg, 6.5x 1
S 20 209 deg, 7x
o 224 deg, 7.5x
5 0 239 deg, 8x |1
z S0 e BT e T | 254 deg, 8.5x H
gl —0 = 1 269 deg, 9x ||
£,
z
c 0 i
QL
o
B "2 5
w
0 4 |
=
1b]
= -6
—

Time (sec)

Figure 6.1. Steering Wheel Angle, Yaw Rate and Lateral Displacement for L-R Series
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6.0 DATA PLOTS (2 of 4)

Steering Wheel Angle (deg)

Yaw Rate (deg/sec)

Lateral Displacement (m)

300
150

-150

1
(M)
L)
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1 1 1
;D BN N P
o o o O O O

8y

o

[

Lo

1
o]

Right --> Left

CoS + 1.75]

T

T
|
|
|
|
|
|
1
|
|
I
|
|
|

CoS +1.75

— — —

45 deg, 1.5%
60 deg, 2x

75 deg, 2.5x ||

90 deqg, 3x
105 deg, 3.5%
120 deg, 4x
135 deg, 4.5x
150 deg, 5x

164 deg, 5.5% i

179 deg, 6x
194 deg, 6.5x
209 deg, 7x

224 deg, 7.5%

239 deg, 8x
254 deg, 8.5%
269 deg, 9x

Time (sec)

Figure 6.2. Steering Wheel Angle, Yaw Rate and Lateral Displacement for R-L Series
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6.0 DATA PLOTS (3 of 4)

Left --> Right

300 ‘
| === 45 deg, 1.5x
60 deg, 2x
| ————- 75 deg, 2.5x ||
90 deg, 3x
| 105 deg, 3.5x
: 120 deg, 4x
————— 135 deg, 4.5%
150 deg, 9x
164 deg, 5.5%
179 deg, 6x
194 deg, 6.5x |
209 deg, 7x
224 deqg, 7.5
: 239 deqg, 8x
|- 254 deg, 8.5x[
' 269 deg, 9x

150

150

300

—
(=)}
v
L=
L
L
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¢ 0
=
(=)}
| -
=
©w
L
B
v

Lateral Acceleration (g)

Longitudinal Acceleration (g)

Time (sec)

Figure 6.3. Steering Wheel Angle, Lateral Acceleration and Longitudinal Acceleration for L-R Series
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6.0 DATA PLOTS (4 of 4)

Right --> Left

CoS + 1.75

300 ! :

| ———-- 45 deg, 1.5x
80 deg, 2x

| ————- 75 deg, 2.5x ||
90 deg, 3x
————— 105 deg, 3.5x
: 120 deg, 4x
L 135 deg, 4.5x [
150 deg, 5x
164 deg, 5.5x
179 deg, 6x ||
194 deg, 6.5x |
209 deg, 7X
224 deqg, 7.5
: 239 deq, 8x
|- 254 deg, 8.5x [
: 269 deg, 9x

150 y e T

150 s ____________________

300

Steering Wheel Angle (deg)
o

Longitudinal Acceleration (g) Lateral Acceleration (g)

Time (sec)

Figure 6.4. Steering Wheel Angle, Lateral Acceleration and Longitudinal Acceleration for R-L Series
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7.1 OWNER’'S MANUAL PAGES

WARNING/INDICATOR LIGHTS AND
AUDIBLE REMINDERS

[omss] o« [ | o vematon
@‘Mmﬂﬂiﬂn

Carpiruously Varabk Tamsmeson (CT)
CHEGK

chack marning kght §1 se equipped)

_Ehﬂmimmm

|§i§ Linw T it warming gt

. o Ara-lock Braking Smaem (AES) l Saat bak warning kght asd chima
[aBS ~[@)] Mmra 4

[ ﬁ' Sepplemental = bag waming ight

E G hy Varmie T ACYTy po-
siion indicatoe lght Of so squipped)

CRUISE Cruso main wiich indicanos light

@ Crusgdn $a1 Swich ndicator kg

E FInar Dossangor o B st kohn

@mmcummmum

W | yaniess Dynare Cantol (0DC) OFF ndicalor
D Gt

CHECKING BULBS

With all doors closed, apply the parking braka
ard place the ignsen switch » the ON pesition
without steeting the engne. The following lighte
wil coeme on

3], wme o §1), v Y. & . A
2-10 Instruments and controls

WARNING LIGHTS

ABS or| (&) | Anf-lock Braking

A T
wearning light

Wihan the Ignikan swilch & placsd i tha ON
poaiion he Ani-ick Braking System (ABS)
warning ight Buminges nd then Tums of, Ths
indcaies the ABS is aperaional

If tha ABS waming light dluminatas whie the
EnginG is running, or witka drving, it may mdicae
e ABS is no1 Arcsioning propecly. Have The
gyatam chacked by 8 NISSAN dealer,

H an ABS makunoson oocurs, tha am-lock func-
tian i turned of. Tha beake systom than opamies
nommaly, but without ant-loock assstanca. Sao
“Brake system” in the “Stamng and diving” sec-
than,

|y|u;;|orl m | Brake warning bght

This ight junanans dor soth tha parking brake and
the foo brake syatems,

Parking brake indicatar

Winen The ignilkon swiich & placad in the ON
brake & applied

Tﬂh-_a falowing lights come an brietly and then go
ans

nBs o & & @ SUP I,

Low brake Muid waming light

When e igntion swich & placed in e ON
pceithonn, Thé [ v OF & Jow Beake Ml lival
I e light comes on whils The anging & running
with he parking brake not applied, Mop the ve-
hicke and parform The lofowing:
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M any light fails to come on, it may indicate
a burned-out bulb or an apen circuit in the
electrical system. Hava the system repaired
promptly.

Whan the parking Drake @ rélbesed and e
braka Nuid kval & aufficent, it both ™e brake
warming kgh and the Anti-lock Beaking Sysiem
(ABESH waning bghn iluminats, it may Indicate The
ABS is not funcroning propacly. Have ha brako
systam chacked, and  necassary repaired by a
NISSAN dealar promptly. Avoid high-speed driv-
g and abrup braking. (Sea “Ant-iock Braking
Systam (ABS) warnng ight” in this section.)

| @ Charge waming hght

H this bght comes on whils e engine s unning,
n may inchcais the charging system & not func-
tionng property. Tum the angine off and aheck
the generator bek. If tha bell is looso, broken,
mesng or if the ight ramains on. soa a NISSAN
dealker mmadiataky.

and ¢




Tha high beam indicator light alse comas on
when the passing skgnel & activaned,

]EI Malfunction Indicator Light
(MIL)

¥ e indicalor hght comes on steady or birks
mhhamlumumm&wna
cantral malf

The Malfunction Indcator Light may also coma
an staady ¥ tha fuak-filler cap is loose or missing,
ar § the vehicle runs cut of fusl. Check ta maka
sra the luaktller cap & nstalied and chosed
tightly, and that the vehicle has ot least 3 gallons
{11.4 litars) of tusl in the Tusl tank.

Adtar a fow driving trips, tha B ight should
tum off if no othar potental emission control
=ystam makunotion crists.

¥ ths indicator light comes on steady for 20
seconds and than blinks for 10 seconds whan
the engine & not uraing, 11 indicates that the
wehichs & not readly %o &0 emEsion control sys-
fem nspaction/mantenanca lost. Soo *Readi-
nass for impection'mardananca (VM) test” in tha
Technical and consumar information” section of
his marual,

Yo miay feel of haat Te system working: !is &
nanmal,
Thae light wil blink for a few saconds aftar tha
VOO system stiops bmiting wheel 2pin.
Tha P indicatar light also comes on whan
#nh%@iﬁnwﬂ:hinhmmn.
@ fight will tum off afer approsimatiely 2 sec-
ands ¢ the system i oparaboral, If the ight doss
nat coma an have the system chacked by a
NISSAN dealor ar qualfiad workshop.
Tumn signal’hazard indicator
lights
The sppropeiate light Tashes when the tuen sigral
awiich & acihated
Both lgihts flash when the hazard awitch s Tumed
an.
[ ‘ Vehicle Dynamic Gontrol
(VDC) OFF indicator light
This indicator §ght comaes on whan tha Vekicla
Dynamic Contral off switch s pushed 1o OFF.
This indicates the Vehick Dynamic Control has
Baan tumad off,

2-16 Instrumaents and controls

Oparation
The Malfunction Indicasor Light will come on in
One o1 TW Wiys:

* Mualfuncton Indicator Light on staady — An
omission control systam mafunction has
basn detected. Check the fuel-tilar cap. It
thes ok flier cap & loose of rmeesang, tghlen
or ratall tha and continua 1o drive the
vanicle, The light shoutte Turm oIf afver
a faw driving trips. M the & ight does not
turn off afar a fow drving trips. have the
vahicde inapectad by a NISSAN dealer. You
da not nead to have your vehicks towed 1o
the dealer,

® Malfurcton Indoator Light biinking — An
angne mizdra has been detectied which may
damage the emizson contral systam. To e-
duoe or moed emission condrol systom dam-
aga:
= do nat dive ol speeds above 45 MPH

(72 kmfh).
~ awoid hard accelorats d
~ svoid steep uphill gracles.

~ I posuble, reduce the amount of cango
being haulad ar sowead,

Push the Vehicle Dyraimic Control off switch
again ar restant the engine ard tha system wil
apemte nommally. See *Wahcle Dyramic Control
VDC) aystem” in the *Staning and drving” sec-
tion of this marusl,

The Yebscle Dyrameic Control light atso comes on
wihan you push the push-bitton igeiton switch 10
the ON possition, The light wil tum of sfier about
2 saconds if the system s operational. If the light
stays an ar comas on along with the SLIP ndica-
tor bght while you are drving, have the Vehice
mmnc Cantrol gystem chackad by & NISSAN
.

While the Vehice Dyramic Control system s
opapting, you mght teal sight vhration or hag
tha =ystom working whan starting tha vehicla ar
accalarating, but thes is normal.

AUDIBLE REMINDERS

Brake pad wear waming

The disc brake pads have audible wearwamings.
Whan a disc brake pad requiras replacemant, it
makes & high piiched scraprg sound when the
wahscle is in motion, whather o not the brake
peda i dapreasad, Have the brakes cheacked as
s00n as possibla il the waming sound is heard.
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Thee Maltunction Indscator Laght may 20p blinking
and coma an sieady. Have e vahicls rs pecisd
by & NISSAN dealor. You do mot naed %o have
your vahicle lowad to the doaler.

ﬁmln-
e~ Security indicator light

This light biinks whan the ignition swilch is
placad n the OFF, LOCK or ACC position

The biinking security indicator light indicates that
the sacurty systems aquipped on the vahicle are
eparatonal.

For additional iformation. see “Security sys-
teera” latew in this saction,

Siip indicator light

This indicator wil biink whan tha VDC systam s
cparating. thus alerting tha drivar to the fact that
the road surtace & wippery and the vehicks s
neanng i rachon imis.

Instruments and controls 2-15

Key reminder chime

A chime sounds i the drver’'s door is opanad
whila tha Knftion awilch is placed in the ACC ar
OFF posiiion or placed in the OFF or LOCK
pasition with tha Intaligant Key laft n tha Intali-
pant Key port. Make sure the gniton switch is
placed m the LOGK position, and take the inmal-
lgent Key with you when lesing the vebecls,

Light reminder chime

With the ignition swilich placsd in tha OFF posi-
umadumo sounds when the dived's door i
T if tha haadlights ar parking lights are or.
Turm ™ headlight contro! swach off batane leav-
Ing tha vahicla,

MNISSAN Intelligent Key™ door buzzer

The Insalligent Key door buzmes sounds if the
Intelbgent Koy s ket insde the vehice when
locking tha doars. Whan tha burrer sounds, be
sure to chack both the velicla and the Intalligant
Ky, Soe “NESSAN Intallgant Key™ *in the 4
ching checks and adustments” saction,




HEATED SEAT (if so equipped)

LT 53]
Tha frant seats are warmad by buil-in heaters.
1. Start tw anging.
2. Push the lvw of fugh position of the awitch,
as dasred, depending an the ;
The indicator light in the switch will ilumi-
nate,
The heatar is controled by a thermostal,

lazve tha vehicla, be sura to tum the swich
ofi.

2-34  Instruments and controls

apeads until the brakes funcgon comrectly.

ANTI-LOCK BRAKING SYSTEM
(ABS)
AWARNING
Tha Anti-kock Braking Systen (ABS) i
S iimgicutn tmvioms fute & sent o
dangerous driving techniques. it
malntain vehicle

g
i

;%i
g i‘
i
il

I
i
;
i

braking eMectiee

5-24 Starting and driving

» Do nol use the sest heater for extended
-“m' of when no one is using the

Eut do not pump the brakes. Tne ABS will opar-
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VEHICLE DYNAMIC CONTROL (VDC)
OFF SWITCH

vDC
OFF

WICIE 54|

The wahcle should ba driven with tha Vohidie
Dynamic Contral (VDC) systam on for most driv-
ing conditions.

If the wehick is stuck in mud or snow, the VDT
oysbem mduces the engine culpul 10 reduce
whaal spin. The engne spead wil ba meduced
ovan if the acoslerator is dapressed ta the fioor. If
AR Snging power & ressdad (o tes o stuck
veucla, tuen the VDG system ot

Ta tun off the VDG systam, push tha VDC OFF
owitch. Tha B indicator will coma an.

Pueh the VDC OFF switch agan or neatart the
angne o tum on the system. See “Vehicls Dy-
namic Control (VDC) system”in tha *Starting and
driving” section.

e 10 pravant the whaals from ockng un. Stear
e wehicle 10 avord obeiacies

AWARNING
Do et Dk ik D 6
may  tesull @0 increased  slopping

Self-test feature

The ABS mdudes secimonc sensors, aecinc
pumgs, hydeaulic solencids and a computer. The
compuier has 8 buis-in diagnostic fasmure that
feats The syatem sach tme you 818 the angine
and mave he veivcle an & kiw speed in o or
reyaras, Whan the sell-jeit occurs, you may hoear
A cunk” poka andior feel 8 puBaToN i The beake
padel. This i nomal and does not indicale a
mallunction Il The compuier senses & mallunc-
son, it swichas the ABS off and iluminates the
ABS warning bgim on tha inssumant panel. The
brake sysam then oporaes narmaly, but without
anti-ock asss@ance.

I e ABS warning ight duminimes during the
aoll-ear o while driving hewe the wvehick
chacked by & NISSAN tealer,



MNormal operation

Tha ABS cpermias at specds above 3- 8 MPH (3
- 10 _kMJ-TN Epead vanes BooOroing b foed
onditions.

Whan the ABS sersas that 1 or morawhesals ars
chose ¥ l0Cking up, ™ BOTLATOT Mpidly sppies
ond neloases hydmulc pressure. Ths aoon =
wmilar 1 pumping e beakes very guickly, You
may feel a pulsaton n the brake pedal and hear a
naie from under he hood of Tesl @ vibration fom
the actuaror whan (i is operaing. This is normal
and inchcamea Than the ABS s aperating propedy.
However, the pulsaton may indicate that road
conditions ane hazeedous and sewa cive B re-
ouired whis drvwng.

VEHICLE DYNAMIC CONTROL (VDC)
SYSTEM

Thes Vshicie Dyramic Control (VDC) sysiem uses
YAFIOUS SENSOMm 10 monnar diver mpus. and ve-
Picks mown" : Wumaem mnn shatlons, e
system will control anQine output o
help keap the vehick on s sioered path.
® Whan tha Vahide Dynamic Comirol (VDC)
ayRTem & operating, the SLIP indicalor n
tha instrumant panel binks.

& |f tho SLIP nccator birks. the mad condi-
Tone may be pippany. Be sure 1o acjust your
speed and drivng o thase conditions. Sce
*Slip indicaor Bight™, and “Vehicle Dynamic
Control (VDC) off indicator light” in ™o -
BIruments and conarobs” secson,

= Indicmor light
If & mattunction occurs in the system, the
SLIP and JBR rdcator bghes come on o
s ingtrament ]

As long as thase indicmor lights are on, the
wREIoN coninl funetion & cancalkd

If 1ha vehiclo is opermad wih the Vehscla Dy-
ramic Cantrol syetem off wsing the VDT OFF
switch, VOO ard the Tracwon Comml Syssem
(TCS) tunctions wil be umed of. The SLIP
ingicmar will fiash i whesl spin is datected. The
ABS wil g1l operare with the VDG ayssem ofl
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Wihan the VDT system is operaning, you may feel

Starting and driving 5-25

COLD WEATHER DRIVING

FREEING A FROZEN DOOR LOCK

To pravent a door lock from freseng. anply de-
oz Thiough The key hole. It ™a ock bacames
frozan, haa the key bedors msaring i mo e key
ke oo e thes remote keksas anify funcion on
tha mioligan key.
ANT-FREEZE

I The winter When © & anticipaisd tat tha rem-
paanrs wil drop below 32°F (0°C). chack tha
W-freada 00 AESLIS DRODEr wWinlsr peoiection,
For deads. spa “Engina coalng systam® in the
;I"-“MWM co-ii-youreall” sacton of ¥ie

BATTERY
I sha banary is not fully changed durng asmmaly

regutany. For detais, s “Banany” in ihe “Man-
tenance ond do-fi-yoursel' section of s
Il



7.2 VEHICLE ARRIVAL CONDITION REPORT

CONTRACT NO.: DTNH22-08-D-00098
DATE: 712/7/2009

From: Competitive Vehicle Services Purpose Initial Receipt
Received via Transfer

To: Dynamic Research, Inc Present Vehicle

Vehicle VIN: 7TN4AL2AP3AN403449 NHTSA NO.: CA5206

Model Year: 2070 Odometer Reading: 73 Miles

Make  Nissan Body Style: Passenger Car

Model: Altima Body Color: Black

Manufacture 9/09 Dealer: Competitive Vehicle

Date: Services

GVWR (kg/Ib) 1941/4279 Price: Leased

[X All options listed on the "Window Sticker" are present on the test vehicle
[X Tires and wheel rims are new and the same as listed

[X There are no dents or other interior or exterior flaws

[X The vehicle has been properly prepared and is in running condition

[X The glove box contains an owner’s manual, warranty document, consumer
information, and extra set of keys

[X Proper fuel filler cap is supplied on the test vehicle
[X Place vehicle in storage area

[X Inspect the vehicle’s interior and exterior, including all windows, seats, doors,
etc., to confirm that each system is complete and functional per the
manufacturer’s specifications. Any damage, misadjustment, or other unusual
condition that could influence the test program or test results shall be recorded.
Report any abnormal condition to the NHTSA COTR before beginning any test.

NOTES:

RECORDED BY: J Lenkeit DATE RECORDED: 72/7/2009
APPROVED BY: P Broen DATE APPROVED: 72/7/2009
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7.3 VEHICLE COMPLETION CONDITION REPORT

CONTRACT NO.: DTNH22-08-D-00098
DATE: 7/714/2070

Vehicle VIN: 71N4AL2AP3AN403449 NHTSA NO.: CA5206

Model Year: 2070 Odometer Reading: 66 Miles
Make: Nissan Body Style: Passenger Car

Model: Altima Body Color: Black

Manufacture Date: 9/09 Dealer: Competitive Vehicle Services
GVWR (kg/Ib) 1941 (4279) Price: Leased

LIST OF FMVSS TESTS PERFORMED BY THIS LAB: 126

THERE ARE NO DENTS OR OTHER INTERIOR OR EXTERIOR FLAWS

THE VEHICLE HAS BEEN PROPERLY MAINTAINED AND IS IN RUNNING
CONDITION

THE GLOVE BOX CONTAINS AN OWNER'S MANUAL, WARRANTY
DOCUMENT, CONSUMER INFORMATION, AND EXTRA SET OF KEYS

PROPER FUEL FILLER CAP IS SUPPLIED ON THE TEST VEHICLE
REMARKS:

Equipment that is no longer on the test vehicle as noted on Vehicle Arrival
Condition Report:

None
Explanation for equipment removal:
NA

Test Vehicle Condition:

Like New
RECORDED BY: J Lenkeit DATE RECORDED: 7/74/2010
APPROVED BY: B Kebschull DATE APPROVED: 1/14/2010
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7.4 SINE WITH DWELL TEST RESULTS
20170 Nissan Altima Passenger Car

NHTSA No.: CA5206

Date of Test: 7/6/20170
Date Created: 7/6/2070

Lateral Stability Test Series No. 1 — Counterclockwise Initial Steer Direction

SWA Time Time Time 2nd 2nd Lat. 1st Ist 2nd

File 5? MES @ |cos| @ |Mos| @ YRR1 | yr1 | YRR | YRR [ YR YRR Yaw | Yow | Lat pAce g | SWA T g
eg 1Ct 175 175 175 Ct Peak Disp 1.07 Peak

Ct 5deg COSs MOS Peak Ct s Peak Ct Mean

(deg) | (mph) (s) (s) (sec) (%) (deg/s) (%) (deg/s) (deg/s) (ft) (9) (deg) (deg)
22 | 710 | 49.9 | 3.5 | 1091 | 5.4 | 847 | 4.2 1.3 | 02 | 1291 | 1.0 | -01 1441 12.6 | 953 | 3.9 | 0.4 45.0 775 | 44.9
23 | 709 | 50.0 | 3.5 | 1091 | 5.4 | 847 | 4.2 1.2 | -0.2 | 1291 | 0.3 0.0 1441 16.2 | 939 | 53 | 05 60.1 775 | 59.8
24 | 708 | 49.7 | 35 | 1090 | 5.4 | 847 | 4.2 1.2 | -0.2 | 1290 | -1.1 | -0.2 1440 | 198 | 932 | 6.4 | 0.6 75.0 776 | 74.8
25 | 707 | 49.9 | 3.5 | 1090 | 5.4 | 846 | 4.2 1.0 | -0.2 | 1290 | 0.8 | -0.2 1440 | 236 | 926 | -7.5 | 0.7 89.9 775 | 89.7
26 | 707 | 49.8 | 3.5 | 1090 | 5.4 | 847 | 4.2 0.8 | -0.2 | 1290 | 0.1 0.0 1440 | 265 | 923 | -84 | 0.7 | 1048 | 775 | 104.6
27 | 707 | 49.9 | 3.5 | 1090 | 5.4 | 846 | 4.2 1.2 | -0.3 | 1290 | 0.4 | -0.1 1440 | 296 | 917 | 9.2 | 07 | 119.9 | 775 | 1195
28 | 706 | 49.9 | 3.5 | 1090 | 5.4 | 846 | 4.2 0.6 | -0.2 | 1290 | 0.1 0.0 1440 | 334 | 916 | -9.6 | 0.7 | 1349 | 775 | 134.4
29 | 706 | 49.9 | 3.5 | 1090 | 5.4 | 846 | 4.2 0.7 0.3 | 1290 | 0.0 0.0 1440 | 37.0 | 916 | -10.2 | 0.8 | 149.8 | 775 | 149.4
30 | 706 | 49.9 | 3.5 | 1090 | 5.4 | 846 | 4.2 0.1 0.1 | 1290 | -0.1 0.0 1440 | 39.3 | 916 | -10.3 | 0.8 | 163.9 | 775 | 163.4
31 | 706 | 49.8 | 3.5 | 1090 | 5.4 | 846 | 4.2 0.9 0.4 | 1290 | -0.1 | -0.1 1440 | 426 | 917 | -10.7 | 0.8 | 178.9 | 775 | 178.4
32 | 706 | 50.0 | 3.5 | 1090 | 5.4 | 847 | 4.2 0.8 04 | 1290 | -1.3 | -0.6 1440 | 444 | 918 | -10.7 | 0.8 | 193.8 | 775 | 193.5
33 | 706 | 50.0 | 3.5 | 1090 | 5.4 | 847 | 4.2 1.6 0.8 | 1290 | 0.0 0.0 1440 | 47.3 | 920 | -10.9 | 0.8 | 208.7 | 775 | 208.5
34 | 706 | 50.0 | 3.5 | 1090 | 5.4 | 847 | 4.2 0.7 0.4 | 1290 | 03 | -0.2 1440 | 486 | 922 | -11.1 | 0.8 | 223.8 | 775 | 223.6
35 | 706 | 50.0 | 3.5 | 1090 | 5.4 | 847 | 4.2 1.5 0.7 | 1290 | -06 | -0.3 1440 | 493 | 920 | -11.1 | 0.8 | 23858 | 775 | 238.6
36 | 706 | 50.1 | 3.5 | 1090 | 5.4 | 846 | 4.2 5.7 3.0 |1290 | -0.2 | -0.1 1440 | 52.8 | 921 | -11.3 | 0.8 | 253.8 | 776 | 253.6
37 | 706 | 49.8 | 3.5 | 1090 | 5.4 | 847 | 4.2 1.8 1.0 | 1290 | -0.3 | -0.1 1440 | 52.7 | 918 | -11.1 | 0.9 | 268.9 | 776 | 268.6
38 | 706 | 50.1 | 3.5 | 1090 | 5.4 | 847 | 4.2 1.8 1.0 | 1290 | -05 | -0.3 1440 | 55.2 | 921 | -11.3 | 0.9 | 269.9 | 776 | 269.6
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7.4 SINE WITH DWELL TEST RESULTS
20170 Nissan Altima Passenger Car
NHTSA No.: CA5206

Date of Test: 7/6/2010

Date Created: 7/6/2010

Lateral Stability Test Series No. 2 — Clockwise Initial Steer Direction

SWA Time Time Time 2nd 2nd Lat. 1st 1st 2nd

File 5? MES @ cos @ | MO @ vRR1 | YRt | YRR YRR | ypizs | YRRIZT 1 yaw | Yow | Lt pAce fogpua | SWATT ga
eg S 1Ct 175 5 Ct Peak Disp 1.07 Peak

Ct 5deg CcOos MOS Peak Ct s Peak Ct Mean

(deg) | (mph) (s) (s) (sec) (%) (deg/s) (%) (deg/s) (deg/s) (ft) (9) (deg) (deg)
39 | 710 | 49.9 | 3.5 1091 | 5.4 | 847 | 4.2 1.0 0.1 | 1291 | 0.7 0.1 1441 | 12.2 | 941 43 | 04 | 45.7 776 | 455
40 | 709 | 499 | 35 1090 | 5.4 | 847 | 4.2 0.3 0.0 | 1290 | -0.1 0.0 1440 | -16.4 | 939 54 | -0.5 | 60.5 776 | 60.5
41 | 708 | 499 | 35 1090 | 5.4 | 847 | 4.2 0.8 0.2 | 1290 | -0.5 0.1 1440 | 203 | 929 | 6.5 | -0.6 | 75.4 776 | 75.4
42 | 707 | 50.0 | 35 1090 | 5.4 | 847 | 4.2 0.6 0.2 | 1290 | -0.3 0.1 1440 | -24.6 | 932 7.4 | -0.7 | 90.3 775 | 90.5
43 | 707 | 496 | 35 1090 | 5.4 | 846 | 4.2 0.7 0.2 | 1290 | -0.5 0.1 1440 | -28.8 | 926 | 83 | -0.7 | 105.2 | 775 | 105.3
44 | 706 | 50.1 | 3.5 1090 | 5.4 | 847 | 4.2 0.8 0.2 | 1290 | -0.6 0.2 1440 | -30.9 | 921 8.7 | -0.8 | 120.2 | 776 | 120.4
45 | 706 | 49.9 | 35 1090 | 5.4 | 847 | 4.2 0.7 0.2 | 1290 | -0.4 | 0.2 1440 | -35.6 | 920 | 95 | -0.8 | 135.2 | 776 | 135.4
46 | 706 | 50.0 | 3.5 1090 | 5.4 | 847 | 4.2 0.3 0.1 | 1290 | 0.2 | -0.1 1440 | -380 | 917 | 9.8 | -0.8 | 150.3 | 775 | 150.3
47 | 706 | 499 | 35 1090 | 5.4 | 846 | 4.2 0.4 0.2 | 1290 | -0.3 0.1 1440 | -42.7 | 921 | 10.1 | -0.8 | 164.4 | 775 | 164.4
48 | 706 | 49.9 | 35 1090 | 5.4 | 847 | 4.2 0.8 0.4 | 1290 | -0.3 0.1 1440 | -46.4 | 923 | 10.3 | -0.8 | 179.6 | 775 | 179.3
49 | 706 | 50.0 | 3.5 1090 | 5.4 | 846 | 4.2 0.1 0.0 | 1290 | -0.2 0.1 1440 | -48.1 | 923 | 10.6 | -0.8 | 194.7 | 775 | 194.1
50 | 706 | 50.0 | 3.5 1090 | 5.4 | 847 | 4.2 0.7 0.4 | 1290 | 0.0 0.0 1440 | -51.5 | 923 | 10.8 | -0.8 | 209.7 | 775 | 209.0
51 | 706 | 49.7 | 3.5 1090 | 5.4 | 847 | 4.2 0.2 0.1 | 1290 | -0.1 0.1 1440 | -52.6 | 924 | 10.8 | -0.8 | 224.8 | 775 | 224.1
52 | 706 | 49.9 | 3.5 1090 | 5.4 | 847 | 4.2 0.1 0.1 | 1290 | 0.0 0.0 1440 | -54.6 | 924 | 10.9 | -0.8 | 239.7 | 775 | 239.2
53 | 706 | 50.0 | 3.5 1090 | 5.4 | 847 | 4.2 0.2 0.1 | 1290 | 0.0 0.0 1440 | -55.9 | 925 | 11.0 | -0.8 | 254.6 | 776 | 254.2
54 | 706 | 49.6 | 3.5 1090 | 5.4 | 846 | 4.2 0.3 0.1 | 1290 | -0.2 0.1 1440 | -57.0 | 924 | 11.0 | -0.8 | 269.6 | 776 | 269.2
55 | 706 | 50.0 | 3.5 1090 | 5.4 | 847 | 4.2 0.0 0.0 | 1290 | 0.1 -0.1 1440 | -56.3 | 924 | 11.0 | -0.8 | 2705 | 776 | 270.2

55




7.5 SLOWLY INCREASING STEER TEST RESULTS
2010 Nissan Altima Passenger Car
NHTSA No.: CA5206

Date of Test: 7/6/2010
Date Created: 7/6/2070

File EventPt DOS MES Mean SPD | AYcount 3 | THETAENCF 3 | AYCG CD2 3 | r squared | ZeroBegin | ZeroEnd
(mph) (mph) (deg) (9)
10 700 1 50.87 50.15 1151 -30.13 -0.2947 0.9914 500 700
11 700 1| 49.44 50.70 1137 -29.22 -0.2980 0.9973 500 700
12 700 0| 50.27 50.19 1147 29.96 0.2981 0.9970 500 700
13 700 0| 50.03 50.01 1139 29.61 0.2964 0.9954 500 700
16 700 0| 50.16 49.78 1143 29.86 0.3002 0.9978 500 700
9 700 1 50.36 50.26 1163 -30.91 -0.3005 0.9834 500 700
Averages 29.9 0.2980
Scalars Steering Angles Scalars | Steering Angles
(deg) (deg)
1.5 45 5.5 164
2.0 60 6.0 179
2.5 75 6.5 194
3.0 90 7.0 209
3.5 105 7.5 224
4.0 120 8.0 239
4.5 135 8.5 254
5.0 150 9.0 269
270

56




7.6 INERTIAL SENSING SYSTEM LOCATION COORDINATES

Vehicle: 2010 Nissan Altima Passenger Car NHTSA No.: CA5206
Wheelbase: 105.3 Inches Faro Arm S/N: U08-05-08-06636
Measurement date: 1/5/2010 Certification date: 8/18/2009

CMM Measurements

Coordinate system: SAE (X,Y,Z positive forward, to the right, and downward, respectively)
Origin defined at 48" point on lateral arm of measurement fixture, projected onto the ground plane

Ref X Ref Y Ref Z

M_PLANEOO1_Ground_Plane - - 0.000
M_Line_Y_Axis 2.393 -3.795 0.000
M_Point_48 Ref 0.000 0.000 -

M_CIRCLEOO1_|_Left_Rear_Wheel_Axle -34.581 13.036 -12.474
M_Point_IMU_side 3.784 45.888 -16.967
M_Point_ROOF - - -57.516

Motion Pak reference point taken from mid height of unit left side

Motion Pak Width =3.05" ==> 1/2 W =1.525
Motion_PAK_Location 3.784 47.413 -16.967

Measurment Notes

1. The Faro arm is positioned just to the left of the vehicle, near the rear door.

2. A'"centerline jig" is used in the Faro arm measurement. The jig consists of a long beam with a 4 ft lateral arm that is perpendicular
to the beam. The jig is placed on the ground underneath the vehicle with the long beam positioned along the centerline of the
vehicle, such that the lateral arm extends to the left, slightly forward of the left rear tire. The lateral arm has a marked indentation
point which is located 48.00" from the edge of the centerline beam.

3. The Faro arm is used to make the following meaurements:
- Three points on the ground, which establishes the ground plane.
- Two points along the lateral arm, and projected onto the ground plane. This establishes the y axis.
- One point at the 48 inch reference point on the lateral arm. This establishes the origin.
- Three points on the left rear wheel or wheel cover. The Faro arm then computes the center point of the wheel.
- One point to establish the height of the highest point on the roof of the vehicle.

Coordinate Measurements Calculated for S7D (Matlab Program)

Coordinate system: X,Y,Z positive rearward, to the right, and upward, respectively
Origin defined as follows: X axis: front axle, Y axis: vehicle centerline, Z axis: ground plane

Ref X Ref Y Ref 7

Motion_PAK_Location in S7D (Matlab program) coordinate system 66.935 -0.587  16.967

Calculation Notes:
1. X axis value is the difference between the wheelbase and the calculated distance from the rear axle centerline to the IMU (the
value must be positive and less than the wheelbase).

2. Y axis value is -48.00 (the Y axis offset of the measurement origin in the S7D coordinate system) plus the measured Y axis value (a
negative value indicates the IMU is to the left of the vehicle centerline, and a positive value indicates it is to the right)

3. Z axis value is from the ground plane up to the center of the IMU (value must be positive).
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