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SECTION 1
PURPOSE AND TEST PROCEDURE

PURPOSE

This 56.0 km/h (target speed) Left 40% Offset Deformable Barrier test was conducted for the Volpe National Transportation Systems Center (VNTSC) / RITA by MGA Research Corporation.  
The purpose of this testing was to evaluate and compare vehicle and occupant responses during 40% frontal offset vehicle to deformable barrier crash tests.  For this test, the subject vehicle was a 2008 Saturn Outlook FWD XE with one (1) 50th percentile dummy in the front seating position and one 10-year-old dummy in the left rear seating position. The deformable barrier used for this test was the R94 barrier.
TEST PROCEDURE
This test was conducted in accordance with VNTSC’s instructions for a 40% offset vehicle to deformable barrier crash test.  Data was obtained relative to FMVSS 208, "Occupant Crash Protection” performance, FMVSS 212, "Windshield Retention"; FMVSS 219, "Windshield Zone Intrusion"; and FMVSS 301, "Fuel System Integrity," performance.

The test vehicle, a 2008 Saturn Outlook FWD XE, was instrumented with twelve (12)
accelerometers to measure longitudinal axis accelerations, four (4) accelerometers to measure lateral axis accelerations, and six (6) accelerometers to measure vertical axis accelerations.  The driver’s primary and secondary airbag signals were monitored with inductive pickups.  The vehicle impacted a 40% left offset deformable barrier.  The vehicle’s specified impact velocity range was 55.2 to 56.8 km/h.
The test vehicle contained one (1) Part 572E 50th percentile adult male Hybrid III anthropomorphic test device (dummy) with Thor-Lx legs in the driver position. A Hybrid III 10-Year-Old dummy was placed in the left rear seating position. The 50th percentile dummy was positioned in the left front outboard designated seating position according to a procedure provided by the COTR.  The seating procedure is included as Appendix D.  The driver dummy was restrained with a 3-point seat belt and a front airbag.  The left rear passenger dummy was in the Graco Highback Turbobooster child seat and restrained with the Type II seat belt.
The Hybrid III 50th dummy was instrumented with an array of twelve (12) accelerometers in the head, and six (6) accelerometers in the chest, oriented to measure longitudinal, lateral, and vertical accelerations.  The dummy was also instrumented with 6-channel upper and lower neck moment and force load cells, left and right femur load cells to measure axial forces, a chest deflection potentiometer, and knee displacement potentiometers.  The dummy was equipped with Thor-Lx legs, which included upper and lower tibia load cells to measure forces and moments, longitudinal and lateral tibia accelerometers, three (3) foot accelerometers on each foot to measure accelerations in three (3) axes and three (3) rotary potentiometers at each ankle to measure foot rotations about three (3) axes.  

SECTION 1 (CONTINUED)

PURPOSE AND TEST PROCEDURE
TEST PROCEDURE (CONTINUED)

The Hybrid III 10-Year-Old child dummy was instrumented with tri-axial accelerometers in the head, chest, and pelvis oriented to measure longitudinal, lateral, and vertical accelerations.  The dummy was also instrumented with 6-channel upper and lower neck moment and force load cells, left and right shoulder load cells, upper and lower sternum X accelerometers, upper and lower spine X accelerometers, 6-channel lumbar moment and force load cells, right/left upper and right/left lower asis load cells.

The vehicle impacted a deformable barrier instrumented with 90 load cells to measure longitudinal forces.

The 235 data channels were digitally sampled and recorded at 10,000 samples per second and processed per SAE J211 March 1995.

The crash event was recorded by one (1) real-time panning motion picture camera and thirteen (13) high-speed digital motion picture cameras.  The pre-test and post-test conditions were recorded by one (1) real-time motion picture camera.

The left 40% offset deformable barrier crash test summary data and all occupant, camera, vehicle, and deformable barrier face measurements are presented in Section 2.0.  Appendix A contains the still photographs.  Appendix B contains the dummy, vehicle, and barrier data plots.  Appendix C contains the dummy verification data.  Appendix D contains customer provided seating procedure.  Appendix E contains the barrier certification. Appendix F contains an INSIA report that was the basis for the Structural Measurements presented in Data Sheet 10 (page 30) of this report.  

SECTION 2

LEFT 40% OFFSET DEFORMABLE BARRIER IMPACT SUMMARY
This 56.0 km/h (target speed) left 40% offset deformable barrier crash test was conducted by MGA Research Corporation on March 13, 2008.

The test vehicle, a 2008 Saturn Outlook FWD XE, NHTSA Number R80176, was equipped with a 3.6 L, 6-cylinder lateral engine, automatic transmission, power steering, power brakes, and front airbags.  The vehicle's test weight was 2408.2 kg.  The vehicle's impact speed was 55.8 km/h.  The vehicle sustained 528 mm of static crush during the impact.
The occupant injury assessment values are summarized on the following page.

TEST NOTES
There was no valid data collected for:

Driver Head Y – Front

Driver Right Lower Tibia FY

Driver Left Upper Tibia Force Z after 20 msec.

DR LT Dorsi/Plantar Flexion between 50-140 msec.

Left Brake Caliper X after 70 msec.

Right Brake Caliper X

Brake Pedal X after 40 msec.

ODB Barrier Load Cells 31 through 62

CMM Reference:
Rear Bumper Top @ Center




+X Forward




+Y Left



+Z Up
.
SECTION 2 (CONTINUED)

LEFT 40% OFFSET DEFORMABLE BARRIER IMPACT SUMMARY
OCCUPANT INJURY ASSESSMENT VALUES
	Injury Criteria
	Limit
	Driver

	HIC 36
	1000
	201

	
	T1 (msec)
	
	97.3

	
	T2 (msec)
	
	133.3

	HIC 15
	700
	101

	
	T1 (msec)
	
	98.9

	
	T2 (msec)
	
	113.9

	Upper Neck Tension (N)
	4170
	924

	Upper Neck Compression (N)
	4000
	-192

	Neck Injury (NIJ) Nte
	1.0
	0.1

	Neck Injury (NIJ) Ntf
	1.0
	0.2

	Neck Injury (NIJ) Nce
	1.0
	0.0

	Neck Injury (NIJ) Ncf
	1.0
	0.1

	Clip (g)
	60
	28

	Chest Displacement (mm)
	63
	-26

	Left Femur (N)
	9,040
	-4122

	Right Femur (N)
	9,040
	-1484

	Left  Upper Tibia Index
	0.91
	

	Right Upper Tibia Index
	0.91
	0.50

	Left Lower Tibia Index
	0.91
	0.43

	Right Lower Tibia Index
	0.91
	0.48

	Left Upper Tibia Force (N)
	-5600
	

	Right Upper Tibia Force (N)
	-5600
	-1765

	Left Lower Tibia Force (N)
	-5200
	-1846

	Right Lower Tibia Force (N)
	-5200
	-2619

	Left Inversion (degrees)
	-35
	-11.2

	Left Eversion (degrees)
	35
	33.1

	Left Plantarflexion (degrees)
	
	N/A

	Left Dorsiflexion (degrees)
	35
	N/A

	Left External Rotation (degrees)
	
	-8.0

	Left Internal Rotation (degrees)
	
	9.7

	Right Inversion (degrees)
	35
	24.1

	Right Eversion (degrees)
	-35
	-12.1

	Right Plantarflexion (degrees)
	
	-22.4

	Right Dorsiflexion (degrees)
	35
	6.0

	Right External Rotation (degrees)
	
	15.8

	Right Internal Rotation (degrees)
	
	-5.9

	Left Knee Shear (mm)
	-15
	-0.1

	Right Knee Shear (mm)
	-15
	-0.1


SECTION 2 (CONTINUED)

LEFT 40% OFFSET DEFORMABLE BARRIER IMPACT SUMMARY
OCCUPANT INJURY ASSESSMENT VALUES (CONTINUED)
	Injury Criteria
	Left Rear Passenger

	HIC 36
	717

	
	T1 (msec)
	95.6

	
	T2 (msec)
	131.6

	HIC 15
	373

	
	T1 (msec)
	106.6

	
	T2 (msec)
	121.6

	Upper Neck Tension (N)
	2374

	Upper Neck Compression (N)
	-68

	Clip (g)
	33


DATA SHEET 1

CRASH VEHICLE SUMMARY 
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	Description
	Value

	Test Time
	12:14 p.m.

	Temperature 
	21°C

	Vehicle Year/ Make / Model / Body Style
	2008 Saturn Outlook FWD XE

	Vehicle Test Weight
	2408.2 kg

	Vehicle / Barrier Impact Angle
	0°

	Vehicle / Barrier Impact Accuracy
	14 down /  0 mm left/right

	Impact Velocity 
	55.8 km/h

	Maximum Static Crush
	528 mm to the left of the vehicle’s C/L

	Deformable Barrier
	R94

	Number of Data Channels
	235

	Number of Real-Time Cameras 
	1

	Number of High-Speed Cameras
	13


	Dummies
	Driver
	Left Rear Passenger

	Type/Serial No.
	HIII / 202
	HIII 10YO / D001

	Type Lower Legs
	Thor-Lx
	

	Serial Numbers of Legs
	37R / 36L
	

	Restraint System
	3-Point Seatbelt 

Front Airbag
	Type II Belts

Graco Highback Turbobooster


DATA SHEET 2
GENERAL TEST AND VEHICLE PARAMETER DATA

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	TEST VEHICLE INFORMATION
	
	TEST VEHICLE OPTIONS

	Manufacturer
	Saturn
	
	Front Airbag
	Yes

	Model
	Outlook
	
	Driver Side Curtain Airbag
	Yes

	Body Style
	FWD XE
	
	Driver Side Torso Airbag
	Yes

	NHTSA No.
	R80176
	
	Rear Passenger Side Curtain Airbag
	Yes

	VIN
	5GZER13728J192729
	
	Rear Passenger Side Torso Airbag
	No

	Color
	Cocoa
	
	Force Limiter
	Yes

	Delivery Date
	12/27/2007
	
	Pretensioner
	Yes

	Odometer Reading (mile)
	38
	
	Power Steering
	Yes

	Dealer
	Boucher Fleet Group
	
	Power Door Locks
	Yes

	Transmission
	Automatic
	
	Tilt Wheel
	Yes

	Final Drive
	Front
	
	Air Conditioning
	Yes

	Number of Cylinders
	6
	
	Anti-lock Brakes
	Yes

	Engine Displacement (L)
	3.6
	
	Traction Control
	Yes

	Engine Placement
	Lateral
	
	All Wheel Drive
	No

	Automatic Door Lock (ADL)
	Yes
	
	Power Seats
	No

	Owners Manual Details Instructions on Disabling ADLs
	Yes
	
	
	

	Bucket Seats
	Yes
	
	
	


	DATA FROM CERTIFICATION LABEL

	Manufactured By
	General Motors Corporation
	
	GVWR (kg)
	2908

	Date of Manufacture
	11/07
	
	GAWR Front (kg)
	1450

	
	
	GAWR Rear (kg)
	1600


	Measured Parameter
	Front
	Rear
	Third
	Total

	Type of Seats
	Bucket
	Split Bench
	Split Bench
	

	Number of Occupants
	2
	3
	3
	8

	Capacity Wt. (VCW) (kg)
	
	
	
	768

	Cargo Wt. (RCLW) (kg)
	
	
	
	136


DATA SHEET 2 (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008
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	DATA FROM TIRE PLACARD

	Measured Parameter
	Front
	Rear

	Maximum Tire Pressure (kPa)
	300
	300

	Cold Pressure (kPa)
	240
	240

	Recommended Tire Size
	P255/65R18
	P255/65R18

	Tire Size on Vehicle
	P255/65R18
	P255/65R18

	Tire Manufacturer
	Goodyear
	Goodyear

	Tire Name
	FORTERA
	FORTERA

	Tire Type
	Passenger
	Passenger

	Tire Width (mm)
	255
	255

	Ratio of Height to Width (aspect ratio)
	65
	65

	Radial
	R
	R

	Wheel Diameter
	18
	18

	Load Index & Speed Symbol
	109S
	109S

	Treadwear
	540
	540

	Traction Grade
	A
	A

	Temperature Grade
	B
	B


DATA SHEET 2 (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


TEST VEHICLE WEIGHTS

	
	Units
	As Delivered (UVW) (Axle)
	As Tested (ATW) (Axle)

	
	
	Front
	Rear 
	Total
	Front 
	Rear
	Total

	Left
	kg
	596.9
	475.8
	
	636.9
	574.3
	

	Right
	kg
	600.6
	457.7
	
	643.2
	553.8
	

	Ratio
	%
	56.2
	43.8
	
	53.2
	46.8
	

	Totals
	kg
	1197.5
	933.5
	2131.0
	1280.1
	1128.1
	2408.2


Note: As tested weight reflects the removal of the right front dummy.
TARGET TEST WEIGHT CALCULATION

	Measured Parameter
	Units
	Value

	Total Delivered Weight (UVW)
	kg
	2131.0

	Weight of 2 P572E ATDs & 1 10-Year-Old
	kg
	191.4

	Rated Cargo/Luggage Weight (RCLW)
	kg
	136

	Calculated Vehicle Target Weight (TVTW)
	kg
	2458.4


TEST VEHICLE ATTITUDES AND CG

	
	Units
	LF
	RF
	LR
	RR
	CG (aft of front axle)

	As Delivered
	mm
	856
	858
	881
	883
	1325

	As Tested
	mm
	840
	844
	860
	868
	1417

	Post Test
	mm
	840
	836
	865
	860
	


Vehicle Wheelbase (mm): 






   
 3025
Weight of Ballast secured in cargo area (kg): 

                      


  0
Vehicle Components Removed:
Third row seats, jack, and rear carpet 

Ballast weight does not include instrumentation and data acquisition system.
DATA SHEET 2 (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


FUEL TANK CAPACITY

	
	Liters

	Usable Capacity of “Standard Tank”
	82.1

	Usable Capacity of “Optional” Tank
	

	92-94% of Usable Capacity 
	75.5 to 77.2

	Actual Amount of Solvent used
	76.1

	1/3 of Usable Capacity
	27.4
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The test vehicle is equipped with an electric fuel pump. Pump will run when the engine is running. Also, it will run briefly when the ignition key is turned to the “on” position without starting the engine. 
BELT LENGTH DATA

	Measurement Description
	Units
	Driver

	Shoulder belt length as measured on ATD
	mm
	860

	Lap belt length as measured on ATD
	mm
	650

	Remainder of belt on reel
	mm
	1610

	Total belt length for continuous webbing systems
	mm
	3120


SEAT TRACK INFORMATION
	Description
	Driver
	Left Rear Passenger

	Seat Track Shift (mm)
	0
	0

	Seat Back Failure
	None
	None


DATA SHEET 3
POST IMPACT DATA

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


DOOR OPENING AND GLAZING DAMAGE

	Description
	Left Side
	Right Side

	Locked/Unlocked Doors
	Doors were unlocked
	Doors were unlocked

	Front Door Opening
	Door remained closed and latched; Door did not open
	Door remained closed and latched; Door opened without tools

	Rear Door Opening
	Door remained closed and latched; Door opened without tools
	Door remained closed and latched; Door opened without tools

	Glazing Damage
	The windshield cracked


DUMMY CONTACT POINTS

	Description
	Driver
	Left Rear Passenger

	Head Contact
	Airbag, Headrest,

Curtain Airbag
	Child Seat, 

Curtain Airbag

	Chest Contact
	Airbag
	None

	Abdomen Contact
	None
	None

	Left Knee Contact
	Knee Bolster
	Driver Seat Back

	Right Knee Contact
	Knee Bolster
	Driver Seat Back


LEFT REAR (P4) CRS POST-TEST INSPECTION

	Location
	Damage
	Remarks

	Cracks on CRS
	None
	

	Fabric Tears on CRS
	None
	

	Vehicle Seat Structure
	None
	

	Vehicle Seat Fabric Tears
	None
	

	Child Dummy
	None
	10-Year-Old


DATA SHEET 4
TEST VEHICLE INFORMATION 

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


NORMAL DESIGN RIDING POSITION

Driver seat back angle:  
0.8° at headrest post
Left Rear Passenger seat back angle:
full forward position
SEAT FORE/AFT POSITIONING

	
	Total Fore/Aft Travel
	Placed in Position #

	Left Front Seat
	24 detents
	7th detent (Rewardmost as 0)

	Left Rear Seat
	10 detents
	Rearwardmost


ADJUSTABLE D-RING POSITION

The driver D-ring was set at the uppermost position.
STEERING COLUMN POSITION
	
	Fore/Aft Position (mm)
	Degrees

	Lowermost position No. 1
	0
	67.0

	Geometric center position No. 2
	25
	69.8

	Uppermost position No. 3
	50
	72.5


ADJUSTABLE PEDALS

The pedals were set at the full forward position.
DATA SHEET 5
DUMMY POSITIONING IN VEHICLE 

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


DUMMY MEASUREMENTS FOR FRONT SEAT OCCUPANTS
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DATA SHEET 5 (CONTINUED)
DUMMY POSITIONING IN VEHICLE 

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


TEST DUMMY POSITION MEASUREMENTS

	Code
	Measurement Description
	Driver

	
	
	Length (mm)
	Angle (°)

	WA
	Windshield Angle
	
	29.3

	SWA
	Steering Wheel Angle
	
	69.8

	SCA
	Steering Column Angle
	
	19.8

	SA
	Seat Back Angle (headrest post)
	
	0.8

	HZ
	Head to Roof (Z)
	249
	90

	HH
	Head to Header
	505
	17.7

	HW
	Head to Windshield
	824
	0

	HR
	Head to Side Header (Y)
	248
	

	NR
	Nose to Rim
	462
	10.9

	CD
	Chest to Dash
	656
	

	CS
	Chest to Steering Hub
	402
	8.8

	RA
	Rim to Abdomen
	253
	0

	KDL
	Left Knee to Dash
	188
	20.2

	KDR
	Right Knee to Dash
	178
	

	PA
	Pelvic Angle
	
	24.8

	TA
	Tibia Angle
	
	41.2

	KK
	Knee to Knee (Y)
	289
	

	SAN
	Striker to Ankle
	920
	

	SK
	Striker to Knee
	559
	

	ST
	Striker to Head
	616
	

	SH
	Striker to H-Point
	164
	

	SHY
	Striker to H-Point (Y)
	296
	

	HS
	Head to Side Window
	346
	

	HD
	H-Point to Door (Y)
	178
	

	AD
	Arm to Door (Y)
	157
	

	AA
	Ankle to Ankle
	271
	


DATA SHEET 5 (CONTINUED)
DUMMY POSITIONING IN VEHICLE 

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	Child Restraint System (Position 4)
	Graco Highback Turbobooster (Forward Facing)

	Dummy Type / Serial Number
	Hybrid III 10-Year-Old / D001
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	Measurement
	Pre-Test (mm)
	Post-Test (mm)

	
	P4 CRS
	P4 CRS

	SA (deg)
	15.9
	15.2

	HS
	357
	556

	CD
	368
	429

	AD
	224
	218

	HD
	275
	270

	HZ
	266
	326

	NB
	505
	458

	CB
	510
	496

	KK
	161
	174

	FF
	183
	246

	KB - LEFT
	238
	267

	KB – RIGHT
	228
	293

	TB - LEFT
	71
	77

	TB - RIGHT
	72
	81

	Seat Top to Door
	138
	215

	Seat Bottom to Door
	109
	252


All dimensions in mm (unless noted)



P4 – 2nd Row Left Rear Passenger (Forward Facing)

DATA SHEET 5 (CONTINUED)
DUMMY POSITIONING IN VEHICLE 
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008
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SEAT BELT POSITIONING MEASUREMENTS

	Measurement Description
	Units
	Driver

	PBU - Top surface of reference to belt upper edge
	mm
	355

	PBL - Top surface of reference to belt lower edge
	mm
	280


DATA SHEET 5 (CONTINUED)
DUMMY POSITIONING IN VEHICLE 

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	
	Driver
	Left Rear Passenger

	
	X
	Y
	Z
	X
	Y
	Z

	Head CG
	2595
	-478
	-850
	1705
	-490
	-843

	Striker
	2594
	-866
	-234
	1603
	-878
	-327

	Left Knee
	3152
	-561
	-261
	2104
	-524
	-458

	Right Knee
	3157
	-336
	-273
	
	
	

	Tip of Nose
	2717
	-401
	-805
	1806
	-434
	-810

	H-Point
	2751
	-570
	-188
	1845
	-552
	-363

	Left Ankle
	3486
	-554
	-7
	
	
	

	Right Ankle
	
	
	
	
	
	

	Left Heel
	3484
	-538
	120
	
	
	

	Right Heel
	3479
	-259
	118
	
	
	

	Right Toe
	3702
	-253
	-123
	2382
	-346
	-156

	Left Toe
	3721
	-503
	-110
	2380
	-538
	-157

	Left Shoulder Bolt
	
	
	
	1676
	-516
	-664

	Right Shoulder Bolt
	
	
	
	1677
	-320
	-661

	Seat Belt Anchor
	
	
	
	1690
	-731
	79

	Left Child Seat Bolt
	
	
	
	1776
	-639
	-261

	Right Child Seat Bolt
	
	
	
	
	
	


DATA SHEET 6
VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


VEHICLE ACCELEROMETER PRE-TEST LOCATIONS
	Accelerometer Location
	Measurements (mm)

	
	X
	Y
	Z

	 Left Rear Seat Crossmember X
	2158
	-425
	475

	 Left Rear Seat Crossmember Y
	
	
	

	 Right Rear Seat Crossmember X
	2134
	383
	475

	 Right Rear Seat Crossmember Y
	
	
	

	 Vehicle Center of Gravity X
	2684
	26
	409

	 Vehicle Center of Gravity Y
	
	
	

	 Vehicle Center of Gravity Z
	
	
	

	 Top of Engine Block X
	4468
	33
	870

	 Bottom of Engine Block X
	4281
	82
	260

	 Left Disc Brake Caliper X
	4220
	-755
	297

	 Right Disc Brake Caliper X
	4220
	755
	297

	 Instrument Panel X
	3583
	0
	1242

	 Left Side Driver Mid Seat Track X
	2498
	-652
	4532

	 Accelerator Pedal  X (at midfoot)
	3661
	-272
	610

	 Accelerator Pedal  Y (at midfoot)
	
	
	

	 Accelerator Pedal  Z (at midfoot)
	
	
	

	 Brake Pedal  X (at midfoot)
	3747
	-405
	668

	 Brake Pedal  Y (at midfoot)
	
	
	

	 Brake Pedal  Z (at midfoot)
	
	
	

	 Footrest X
	3603
	-672
	645

	 Footrest Y
	
	
	

	 Footrest Z
	
	
	


Reference is on the following page.

DATA SHEET 6 (CONTINUED)
VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


Reference Points:
X - Rear Surface of Vehicle (+ forward)   




Y - Vehicle Centerline
(+ to right)






Z - Ground Plane (+ up)
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DATA SHEET 6 (CONTINUED)
VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	Location Number
	Description
	Maximum Values (g’s)

	
	
	Positive
	Time, ms
	Negative
	Time, ms

	1
	Left Rear Seat Cross Member X
	1.6
	176.4
	-25.6
	59.1

	2
	Right Rear Seat Cross Member X
	1.0
	194.2
	-23.0
	90.7

	3
	Top of Engine Block X
	10.0
	98.1
	-55.3
	73.6

	4
	Bottom of Engine Block X
	33.4
	88.7
	-50.4
	70.6

	5
	Disc Brake Caliper @ Right Side X
	(1)
	(1)
	(1)
	(1)

	6
	Instrument Panel X
	2.8
	188.0
	-29.0
	94.5

	7
	Disc Brake Caliper @ Left Side X
	(2)
	(2)
	(2)
	(2)

	8
	Left Rear Seat Cross Member Y
	8.9
	84.6
	-2.9
	90.3

	9
	Right Rear Seat Cross Member Y
	9.6
	69.7
	-2.7
	90.0

	10
	Left Side Driver Mid Seat Track X
	1.8
	177.6
	-30.7
	51.4

	11
	Vehicle Center of Gravity X
	1.2
	176.4
	-24.2
	91.0

	
	Vehicle Center of Gravity Y
	10.7
	83.4
	-4.3
	116.2

	
	Vehicle Center of Gravity Z
	6.9
	85.5
	-13.3
	70.6

	
	Vehicle Center of Gravity Resultant
	24.4
	90.7
	
	

	12
	Accel Pedal Heel Location X
	27.0
	224.6
	-52.1
	74.4

	
	Accel Pedal Heel Location Y
	26.7
	76.2
	-13.5
	92.2

	
	Accel Pedal Heel Location Z
	16.3
	224.5
	-27.0
	75.5

	
	Accel Pedal Heel Location Resultant
	62.5
	75.2
	
	

	13
	Brake Pedal Heel Location X
	(3)
	(3)
	(3)
	(3)

	
	Brake Pedal Heel Location Y
	29.8
	55.2
	-26.3
	62.8

	
	Brake Pedal Heel Location Z
	16.8
	60.8
	-4.7
	120.3

	
	Brake Pedal Heel Location Resultant
	(3)
	(3)
	
	

	14
	Outside Footrest X
	17.8
	64.2
	-49.0
	59.8

	
	Outside Footrest Y
	19.3
	73.6
	-20.9
	63.5

	
	Outside Footrest Z
	18.5
	72.4
	-14.0
	68.0

	
	Outside Footrest Resultant
	50.6
	59.9
	
	


(1) No valid data

(2) No valid data after 70 msec.
(3) No valid data after 40 msec.

DATA SHEET 7
DUMMY INJURY CRITERIA VALUES
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	
	
	Maximum Value

	
	
	Driver

	Description
	Unit
	Positive
	Time, ms
	Negative
	Time, ms

	Head X
	G
	9.9
	258.7
	-36.1
	103.2

	Head Y
	G
	15.8
	134.0
	-4.2
	285.4

	Head Z
	G
	21.3
	128.2
	-0.8
	32.6

	Head Resultant 
	G
	38.0
	103.2
	
	

	Head (FT) Y
	G
	(1)
	(1)
	(1)
	(1)

	Head (FT) Z
	G
	18.6
	132.1
	-5.3
	89.9

	Head (LT) X
	G
	11.5
	258.5
	-32.8
	104.9

	Head (LT) Z
	G
	21.9
	127.5
	-2.7
	175.1

	Head (TP) X
	G
	15.3
	258.7
	-34.0
	107.6

	Head (TP) Y
	G
	18.0
	133.6
	-7.1
	278.7

	Head Redundant X
	G
	9.4
	258.4
	-35.0
	106.0

	Head Redundant Y
	G
	15.0
	133.8
	-4.5
	282.0

	Head Redundant Z
	G
	21.0
	127.9
	-0.9
	34.0

	Head Resultant Redundant 
	G
	36.8
	106.0
	
	

	Upper Neck Fx
	N
	123.4
	260.5
	-333.6
	171.2

	Upper Neck Fy
	N
	396.6
	162.6
	-161.6
	280.1

	Upper Neck Fz
	N
	923.9
	127.3
	-192.0
	285.7

	Upper Neck F Resultant
	N
	968.5
	127.9
	
	

	Upper Neck Mx
	N-m
	26.0
	169.4
	-19.7
	114.3

	Upper Neck My
	N-m
	27.0
	90.8
	-12.6
	74.3

	Upper Neck Mz
	N-m
	11.2
	196.9
	-18.7
	146.5

	Upper Neck M Resultant
	N-m
	31.0
	181.2
	
	

	Lower Neck Fx
	N
	318.0
	53.9
	-241.1
	104.1

	Lower Neck Fy
	N
	519.8
	159.4
	-139.3
	293.3

	Lower Neck Fz
	N
	1374.5
	123.5
	-447.2
	186.1

	Lower Neck F Resultant
	N
	1411.2
	123.5
	
	

	Lower Neck Mx
	N-m
	89.6
	159.2
	-26.5
	281.2

	Lower Neck My
	N-m
	87.0
	173.5
	-49.9
	128.3

	Lower Neck Mz
	N-m
	21.4
	54.5
	-15.9
	293.9

	Lower Neck M Resultant
	N-m
	113.0
	169.2
	
	

	Chest X
	G
	1.9
	300.0
	-27.1
	90.0

	Chest Y
	G
	13.5
	119.3
	-3.2
	66.5

	Chest Z
	G
	10.7
	126.0
	-7.9
	88.9

	Chest Resultant 
	G
	28.3
	89.6
	
	

	Chest Redundant X
	G
	1.7
	300.0
	-27.1
	90.2

	Chest Redundant Y
	G
	13.2
	120.1
	-2.9
	64.1

	Chest Redundant Z
	G
	10.6
	125.7
	-8.3
	98.1

	Chest Resultant Redundant
	G
	28.3
	89.7
	
	

	Chest Displacement
	mm
	
	
	-26.1
	125.7


(1) No Valid Data
DATA SHEET 7 (CONTINUED)
DUMMY INJURY CRITERIA VALUES
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008

	
	
	Maximum Value

	
	
	Driver

	Description
	Unit
	Positive
	Time, ms
	Negative
	Time, ms

	Pelvis X
	G
	0.5
	153.4
	-41.3
	82.4

	Pelvis Y
	G
	11.4
	109.8
	-4.0
	53.5

	Pelvis Z
	G
	2.3
	286.9
	-23.9
	92.6

	Pelvis Resultant 
	G
	45.9
	82.4
	
	

	Right Femur
	N
	448.5
	54.5
	-1484.0
	85.7

	Left Femur
	N
	651.5
	66.8
	-4122.3
	83.0

	Right Knee Shear
	mm
	0.9
	126.1
	-0.1
	84.1

	Left Knee Shear
	mm
	0.9
	129.5
	-0.1
	35.2

	Right Upper Tibia Fx
	N
	98.2
	128.0
	-229.9
	82.6

	Right Upper Tibia Fy
	N
	35.8
	201.5
	-279.2
	77.2

	Right Upper Tibia Fz
	N
	124.9
	170.0
	-1764.7
	82.0

	Right Upper Tibia F Resultant
	N
	1777.2
	82.2
	
	

	Right Upper Tibia Mx
	N-m
	24.1
	149.5
	-64.1
	88.4

	Right Upper Tibia My
	N-m
	22.8
	82.0
	-29.0
	152.1

	Right Lower Tibia Fx
	N
	80.7
	155.2
	-439.6
	93.1

	Right Lower Tibia Fy
	N
	(1)
	(1)
	(1)
	(1)

	Right Lower Tibia Fz
	N
	105.5
	257.0
	-2618.5
	77.7

	Right Lower Tibia F Resultant
	N
	(1)
	(1)
	
	

	Right Lower Tibia Mx
	N-m
	26.5
	128.4
	-20.1
	76.6

	Right Lower Tibia My
	N-m
	9.1
	149.1
	-44.9
	92.5

	Right Tibia Mid Shaft X
	G
	2.7
	148.5
	-36.5
	77.1

	Right Tibia Mid Shaft Y
	G
	16.6
	82.6
	-4.5
	129.4

	Rt Dorsi/Plantar Flexion
	Deg
	6.0
	86.6
	-22.4
	263.2

	Rt Inversion/Eversion
	Deg
	24.1
	129.9
	-12.1
	286.8

	Rt Internal/External
	Deg
	15.8
	268.3
	-5.9
	110.2

	Right Foot X – Front
	G
	24.9
	77.5
	-18.7
	124.4

	Right Foot Y – Front
	G
	6.2
	56.3
	-36.0
	72.6

	Right Foot Z – Front
	G
	55.1
	76.1
	-9.4
	96.0

	Right Foot  - Front Resultant
	G
	59.4
	74.6
	
	

	Left Upper Tibia Fx
	N
	21.3
	30.7
	-281.3
	73.5

	Left Upper Tibia Fy
	N
	55.3
	102.1
	-199.5
	71.8

	Left Upper Tibia Fz
	N
	(2)
	(2)
	(2)
	(2)

	Left Upper Tibia F Resultant
	N
	(2)
	(2)
	
	

	Left Upper Tibia Mx
	N-m
	29.6
	43.7
	-31.5
	125.0

	Left Upper Tibia My
	N-m
	72.2
	86.3
	-13.1
	151.2

	Left Lower Tibia Fx
	N
	49.6
	149.4
	-419.2
	86.7

	Left Lower Tibia Fy
	N
	199.9
	89.8
	-24.3
	128.6

	Left Lower Tibia Fz
	N
	66.9
	212.5
	-1845.8
	80.6

	Left Lower Tibia F Resultant
	N
	1877.8
	80.6
	
	


(1) No Valid Data
(2) No Valid Data after 20 msec.
DATA SHEET 7 (CONTINUED)
DUMMY INJURY CRITERIA VALUES
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	
	
	Maximum Value

	
	
	Driver

	Description
	Unit
	Positive
	Time, ms
	Negative
	Time, ms

	Left Lower Tibia Mx
	N-m
	50.7
	122.0
	-10.9
	226.5

	Left Lower Tibia My
	N-m
	3.7
	151.0
	-43.9
	86.6

	Left Tibia Mid Shaft X
	G
	2.5
	149.6
	-31.5
	73.0

	Left Tibia Mid Shaft Y
	G
	9.0
	104.5
	-7.5
	123.5

	Lt Dorsi/Plantar Flexion
	Deg
	(1)
	(1)
	(1)
	(1)

	Lt Inversion/Eversion
	Deg
	33.1
	123.4
	-11.2
	228.2

	Lt Internal/External
	Deg
	9.7
	241.0
	-8.0
	112.4

	Left Foot X – Front
	G
	9.7
	84.2
	-48.7
	65.1

	Left Foot Y – Front
	G
	2.9
	15.7
	-32.2
	73.3

	Left Foot Z – Front
	G
	36.7
	70.2
	-9.5
	15.1

	Left Foot – Front Resultant
	G
	64.3
	65.2
	
	

	Lap Belt Load 
	N
	3409.7
	76.2
	
	

	Shoulder Belt Load
	N
	4361.0
	77.6
	
	


(1) No Valid Data between 50-140 msec.
	
	Maximum Value

	
	Left Rear Passenger

	Description
	Unit
	Positive
	Time, ms
	Negative
	Time, ms

	Head X
	G
	8.7
	279.0
	-38.8
	129.7

	Head Y
	G
	9.0
	166.9
	-5.4
	129.4

	Head Z
	G
	57.1
	111.4
	-1.8
	40.9

	Head Resultant 
	G
	59.9
	111.4
	
	

	Upper Neck Fx
	N
	23.7
	57.6
	-920.0
	129.9

	Upper Neck Fy
	N
	136.3
	189.0
	-171.4
	122.6

	Upper Neck Fz
	N
	2374.1
	128.8
	-68.4
	41.6

	Upper Neck F Resultant
	N
	2543.0
	128.9
	
	

	Upper Neck Mx
	N-m
	9.9
	137.6
	-13.0
	283.9

	Upper Neck My
	N-m
	18.8
	125.5
	-43.3
	90.4

	Upper Neck Mz
	N-m
	4.1
	131.0
	-9.8
	299.9

	Upper Neck M Resultant
	N-m
	43.4
	90.4
	
	

	Lower Neck Fx
	N
	33.5
	65.9
	-2406.8
	128.9

	Lower Neck Fy
	N
	47.4
	65.4
	-538.8
	121.1

	Lower Neck Fz
	N
	1723.4
	97.4
	-163.0
	240.4

	Lower Neck F Resultant
	N
	2608.4
	120.8
	
	

	Lower Neck Mx
	N-m
	10.8
	166.0
	-43.1
	119.1

	Lower Neck My
	N-m
	221.8
	129.1
	-5.7
	56.6

	Lower Neck Mz
	N-m
	12.4
	153.4
	-12.6
	300.0

	Lower Neck M Resultant
	N-m
	224.7
	129.1
	
	


DATA SHEET 7 (CONTINUED)
DUMMY INJURY CRITERIA VALUES
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	
	Maximum Value

	
	Left Rear Passenger

	Description
	Unit
	Positive
	Time, ms
	Negative
	Time, ms

	Right Shoulder Fx
	N
	115.3
	89.9
	-250.1
	122.1

	Right Shoulder Fz
	N
	426.7
	121.7
	-34.5
	77.0

	Left Shoulder Fx
	N
	141.3
	200.2
	-2546.8
	118.0

	Left Shoulder Fz
	N
	1083.8
	108.2
	-5.0
	0.0

	Chest X
	G
	9.3
	239.0
	-33.4
	81.9

	Chest Y
	G
	9.9
	125.1
	-5.0
	98.4

	Chest Z
	G
	8.9
	115.4
	-12.1
	139.4

	Chest Resultant 
	G
	33.7
	81.9
	
	

	Chest Displacement
	mm
	
	
	-26.9
	128.5

	Upper Sternum X
	G
	11.9
	238.2
	-39.9
	86.4

	Lower Sternum X
	G
	14.9
	238.7
	-49.8
	72.2

	Upper Spine X
	G
	8.4
	239.2
	-34.5
	83.6

	Lower Spine X
	G
	11.2
	232.5
	-34.0
	81.6

	Lumbar Fx
	N
	1232.7
	133.9
	-418.9
	74.5

	Lumbar Fy
	N
	33.3
	238.2
	-761.0
	123.3

	Lumbar Fz
	N
	685.4
	184.5
	-494.0
	142.1

	Lumbar F Resultant
	N
	1349.7
	133.8
	
	

	Lumbar Mx
	N-m
	11.9
	241.7
	-103.9
	123.0

	Lumbar My
	N-m
	37.5
	216.6
	-45.3
	132.2

	Lumbar Mz
	N-m
	36.0
	119.4
	-3.4
	247.0

	Lumbar M Resultant
	N-m
	113.8
	123.0
	
	

	Pelvis X
	G
	12.6
	233.0
	-24.3
	72.0

	Pelvis Y
	G
	16.0
	122.3
	-3.3
	156.4

	Pelvis Z
	G
	11.0
	231.0
	-16.8
	79.8

	Pelvis Resultant
	G
	28.0
	120.6
	
	

	Right Upper Asis Fx
	N
	91.4
	82.7
	-248.4
	136.4

	Right Lower Asis Fx
	N
	525.1
	100.7
	-27.0
	255.0

	Left Upper Asis Fx
	N
	101.4
	236.8
	-84.4
	177.8

	Left Lower Asis Fx
	N
	209.7
	78.3
	-6.0
	259.2

	Shoulder Belt Load
	N
	1709.7
	68.8
	
	

	Lap Belt Load
	N
	5662.9
	117.1
	
	


DATA SHEET 8
SUMMARY OF FMVSS 212/ 219 (PARTIAL) DATA

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


Windshield Mounting Details:

Windshield glass is secured to the vehicle frame with a rubber trim and glue.

The standard requires that the post-test retention measurement be a minimum of 75 percent of the pretest total periphery measurement for vehicles not equipped with occupant passive restraints and 50 percent for each side of the windshield for vehicles, which are equipped with occupant passive restraints.

Temperature of windshield molding during test: 21°C

WINDSHIELD PERIPHERY MEASUREMENTS

	Measurement
	Pre-Test (mm)
	Post-Test (mm)
	% of Retention

	Left Side
	2350
	2350
	100

	Right Side
	2350
	2350
	100

	Total
	4700
	4700
	100


[image: image27.png]



	Item
	Units 
	Value

	A
	mm
	1320

	B
	mm
	559

	C
	mm
	1680

	D
	mm
	850

	E
	mm
	573

	F
	mm
	486


AREA OF PROTECTED ZONE FAILURES - NONE
	A.  Provide coordinates of the area that the protected zone was penetrated more than 0.25 inches by a vehicle component other than one that is normally in contact with the windshield. None


	X

Y



	B.   Provide coordinates of the area beneath the protected zone that the inner surface of the windshield was penetrated by a vehicle component. None

	X

Y



DATA SHEET 9
FMVSS 301 FUEL SYSTEM INTEGRITY DATA
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


Temperature at Time of Impact: 
21o C               Test Time:   12:14 pm

Stoddard Solvent Spillage Measurements

A. 
From impact until vehicle motion ceases: 



      0    oz.


(Maximum Allowable = 1 ounce)

B. 
For the 5 minute period after motion ceases: 


       0   oz.
(Maximum Allowable = 5 ounces)

C. 
For the following 25 minutes: 





       0   oz.
(Maximum Allowable = 1 oz. /minute)

D. 
Spillage: 
      None
                                                                                                                         
FMVSS 301 STATIC ROLLOVER DATA
NOT PERFORMED
	
[image: image7.wmf]Rear View

0

o

/360

o

Filler Cap

REAR BUMPER


	
[image: image8.wmf]Rear

View

90

o

Filler Cap

R

E

A

R

B

U

M

P

E

R


	
[image: image9.wmf]Rear View

180

o

Filler Cap

REAR BUMPER


	1. The specified fixture rollover rate for each 90° of rotation is 60 to 180 seconds.

2. The position hold time at each position is 300 seconds (minimum).

3. Details of Stoddard 

Solvent spillage locations:



	                        0° to 90° 
         90° to 180°
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	                    180° to 270°
        270° to 360°
	


	Test Phase
	Rotation Time (sec.)
	Hold Time (sec.)
	Spillage (oz.)

	0° to 90°
	N/A
	
	

	90° to 180°
	N/A
	
	

	180° to 270°
	N/A
	
	

	270° to 360°
	N/A
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	NHTSA No.:
	R80176

	Test Program:
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	Test Date:
	3/13/2008
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DATA SHEET 10 (CONTINUED)
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	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	No.
	Measurement Description
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	1
	Total length of vehicle at centerline
	5051
	4661
	390

	2
	RSOV to front of engine
	4486
	4289
	197

	3
	RSOV to firewall centerline
	4171
	4143
	28

	4
	RSOV to leading edge of right door
	3561
	3567
	-6

	5
	RSOV to leading edge of left door
	3561
	3556
	5

	6
	RSOV to lower leading edge of right door
	3551
	3554
	-3

	7
	RSOV to lower leading edge of left door
	3551
	3546
	5

	8
	RSOV to upper leading edge of right door
	2470
	2473
	-3

	9
	RSOV to upper leading edge of left door
	2470
	2466
	4

	10
	RSOV to lower trailing edge of right door
	2481
	2479
	2

	11
	RSOV to lower trailing edge of left door
	2481
	2473
	8

	12
	RSOV to bottom of right 'A' pillar
	3498
	3498
	0

	13
	RSOV to bottom of left 'A' pillar
	3500
	3489
	11

	14
	RSOV to firewall on right side
	4138
	4137
	1

	15
	RSOV to firewall on left side
	4137
	4083
	54

	16
	RSOV to steering column
	3073
	3098
	-25

	17
	Center of steering column to left 'A' pillar
	440
	454
	-14

	18
	Center of steering column to headlining
	480
	494
	-14

	19
	RSOV to right side of front bumper
	4889
	4968
	-79

	20
	RSOV to left side of front bumper
	4889
	4497
	392

	21
	Length of engine block
	440
	440
	0

	RD
	RSOV to right side of dash panel
	3375
	3380
	-5

	CD
	RSOV to center of dash panel
	3295
	3292
	3

	LD
	RSOV to left side of dash panel
	3373
	3368
	5
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	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008
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LEFT FRONT

	Point Location
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	
	X
	Y
	Z
	X
	Y
	Z
	X
	Y
	Z

	1
	2782
	-836
	56
	2781
	-837
	54
	-1
	1
	2

	2
	2563
	-817
	-626
	2562
	-819
	-629
	-1
	2
	3

	3
	2550
	-641
	-1042
	2550
	-644
	-1047
	0
	3
	5

	4
	3040
	-667
	-982
	3041
	-671
	-991
	1
	4
	9

	5
	3491
	-770
	-702
	3491
	-777
	-709
	0
	7
	7

	6
	3420
	-825
	106
	3420
	-825
	99
	0
	0
	7

	7
	4126
	-923
	203
	3997
	-928
	209
	-129
	5
	-6

	8
	1106
	-954
	222
	1112
	-955
	223
	6
	1
	-1


RIGHT FRONT

	Point Location
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	
	X
	Y
	Z
	X
	Y
	Z
	X
	Y
	Z

	1
	2784
	842
	54
	2782
	846
	56
	-2
	-4
	-2

	2
	2564
	835
	-595
	2562
	836
	-595
	-2
	-1
	0

	3
	2548
	643
	-1046
	2547
	643
	-1046
	-1
	0
	0

	4
	3141
	695
	-941
	3140
	693
	-943
	-1
	2
	2

	5
	3483
	776
	-710
	3484
	776
	-714
	1
	0
	4

	6
	3447
	839
	95
	3447
	844
	94
	0
	-5
	1

	7
	4123
	939
	200
	4122
	933
	194
	-1
	6
	6

	8
	1104
	959
	219
	1109
	958
	227
	5
	1
	-8
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	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	
	Elements
	Pre-Test (mm)

	1
	Total Length
	5051

	2
	Total Width
	2050

	3
	Bumper Top Height
	655

	4
	Bumper Bottom Height
	479

	5
	Longitudinal Member Top Height
	640

	6
	Distance between Longitudinal Members
	1064

	7
	Longitudinal Member Width
	66

	8
	Engine Top Height
	1060

	9
	Engine Bottom Height
	259

	10
	Engine and gearbox width
	767

	11
	Front bumper-engine distance
	440

	12
	Front shock absorber fixing height
	1048

	13
	Bonnet leading edge height
	971

	14
	Front shock absorber fixing width
	1293

	15
	Front bumper – front axle distance
	957

	16
	Front axle – a pillar distance
	495

	17
	A-pillar – B-pillar distance
	1115

	18
	B-Pillar – rear axle distance
	1411

	19
	B-pillar – C-pillar distance
	990

	20
	Roof sill bottom height
	1597

	21
	Roof sill top height
	1720

	22
	Floor sill bottom height
	325

	23
	Floor sill top height
	462
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	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
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	Test Date:
	3/13/2008
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DRIVER

	Measurements
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	A
	681
	679
	2

	B
	615
	615
	0

	C
	492
	498
	-6

	D
	534
	537
	-3


LEFT FRONT PASSENGER
	Measurements
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	A
	689
	689
	0

	B
	588
	588
	0

	C
	413
	413
	0

	D
	548
	548
	0
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	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008
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	Measurements
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	I
	480
	494
	-14

	J
	650
	644
	6

	K
	1683
	1681
	2

	L
	1440
	1452
	-12

	M
	1692
	1695
	-3

	N
	2111
	2112
	-1

	O
	2098
	2100
	-2

	P= K (PASS)
	1693
	1693
	0

	Q= M (PASS)
	1674
	1673
	1


Measurements from C-Pillar Belt Anchorage
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UNDERBODY FLOORBOARD DEFORMATION
	Measurement
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	A
	157
	157
	0

	B
	255
	251
	4

	C
	250
	248
	2

	D
	162
	162
	0

	E
	159
	159
	0

	F
	234
	234
	0

	G
	244
	244
	0

	H
	166
	166
	0
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	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	
	Points
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	
	
	X
	Y
	Z
	X
	Y
	Z
	X
	Y
	Z

	Lower Bumper Beam
	1
	4928
	-608
	21
	4538
	-594
	20
	-390
	-14
	1

	
	2
	5013
	-372
	39
	4538
	-344
	48
	-475
	-28
	-9

	
	3
	5075
	-124
	38
	4576
	-153
	48
	-499
	29
	-10

	
	4
	5077
	126
	37
	4767
	4
	38
	-310
	122
	-1

	
	5
	5013
	373
	38
	4894
	225
	22
	-119
	148
	16

	
	6
	4931
	606
	20
	4999
	447
	-9
	68
	159
	29

	Upper Bumper Beam
	1
	4925
	-616
	-83
	4543
	-603
	-81
	-382
	-13
	2

	
	2
	5014
	-371
	-73
	4544
	-344
	-62
	-470
	-27
	11

	
	3
	5071
	-124
	-72
	4576
	-158
	-68
	-495
	34
	4

	
	4
	5073
	126
	-69
	4765
	-2
	-73
	-308
	124
	4

	
	5
	5014
	373
	-72
	4898
	216
	-88
	-116
	157
	16

	
	6
	4927
	618
	-79
	5006
	452
	-109
	79
	166
	30

	Upper Radiator Support
	1
	4427
	-717
	-479
	4371
	-782
	-494
	-56
	65
	15

	
	2
	4731
	-414
	-441
	4420
	-380
	-346
	-311
	-34
	-95

	
	3
	4766
	-144
	-437
	4481
	-170
	-407
	-285
	26
	-30

	
	4
	4766
	147
	-437
	4611
	86
	-445
	-155
	61
	8

	
	5
	4732
	414
	-438
	4680
	344
	-457
	-52
	70
	19

	
	6
	4434
	717
	-477
	4436
	692
	-478
	2
	25
	1

	Front of Hood
	1
	4427
	-811
	-511
	4340
	-815
	-779
	-87
	4
	268

	
	2
	4925
	-486
	-409
	4554
	-485
	-429
	-371
	-1
	20

	
	3
	4989
	-164
	-410
	4565
	-170
	-406
	-424
	6
	-4

	
	4
	4989
	165
	-409
	4766
	68
	-430
	-223
	97
	21

	
	5
	4925
	485
	-406
	4857
	375
	-487
	-68
	110
	81

	
	6
	4428
	809
	-513
	4441
	772
	-600
	13
	37
	87


Reference Photos on the Following Page
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Lower Bumper Beam / Upper Bumper Beam / Front of Hood
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Upper Radiator Support
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	3/13/2008
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Columns A through D are evenly spaced.

Rows 1 and 2 are on the toe kick portion of the floor pan. Rows 3, 4, and 5 are located on the most level portion of the floor pan.

Row 3 will be at the intersection of the toe kick and the level sections of the floor pan.

DRIVER’S SIDE TOE PAN FLOOR BOARD
	Intrusion Location
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	
	X
	Y
	Z
	X
	Y
	Z
	X
	Y
	Z

	A1
	3702
	-624
	21
	3698
	-630
	4
	-4
	6
	17

	B1
	3765
	-505
	19
	3756
	-505
	-1
	-9
	0
	20

	C1
	3772
	-381
	22
	3764
	-384
	-2
	-8
	3
	24

	D1
	3769
	-254
	25
	3770
	-254
	8
	1
	0
	17

	A2
	3686
	-629
	78
	3683
	-633
	63
	-3
	4
	15

	B2
	3705
	-503
	80
	3703
	-506
	65
	-2
	3
	15

	C2
	3698
	-378
	81
	3694
	-380
	62
	-4
	2
	19

	D2
	3706
	-257
	83
	3703
	-258
	65
	-3
	1
	18

	A3
	3604
	-625
	130
	3604
	-627
	120
	0
	2
	10

	B3
	3611
	-502
	134
	3611
	-505
	123
	0
	3
	11

	C3
	3593
	-376
	136
	3591
	-378
	123
	-2
	2
	13

	D3
	3620
	-265
	130
	3620
	-257
	117
	0
	-8
	13

	A4
	3515
	-634
	142
	3515
	-637
	133
	0
	3
	9

	B4
	3516
	-508
	149
	3516
	-510
	138
	0
	2
	11

	C4
	3520
	-381
	144
	3520
	-384
	132
	0
	3
	12

	D4
	3523
	-257
	148
	3523
	-259
	137
	0
	2
	11

	A5
	3410
	-630
	149
	3408
	-633
	139
	-2
	3
	10

	B5
	3415
	-505
	149
	3414
	-507
	139
	-1
	2
	10

	C5
	3418
	-383
	153
	3417
	-385
	140
	-1
	2
	13

	D5
	3414
	-258
	148
	3414
	-260
	139
	0
	2
	9

	Brake Pedal
	3609
	-404
	-74
	3598
	-410
	-79
	-11
	6
	5

	IP Left
	3337
	-553
	-441
	3331
	-557
	-453
	-6
	4
	12

	IP Right
	3333
	-251
	-436
	3330
	-257
	-444
	-3
	6
	8

	Steering Column
	3126
	-404
	-561
	3151
	-406
	-546
	25
	2
	-15

	Front Outboard Bolt
	2982
	-622
	92
	3001
	-671
	99
	19
	49
	7
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	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


Driver’s Side Toe Pan Floor Board
Additional Measurements
	Points
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	
	X
	Y
	Z
	X
	Y
	Z
	X
	Y
	Z

	1
	3695
	-650
	-63
	3690
	-660
	-78
	-5
	10
	15

	2
	3746
	-576
	-55
	3729
	-579
	-76
	-17
	3
	21

	3
	3794
	-495
	-30
	3763
	-487
	-56
	-31
	-8
	26

	4
	3799
	-375
	-14
	3806
	-398
	-45
	7
	23
	31

	5
	3797
	-255
	-10
	3798
	-257
	-26
	1
	2
	16

	6
	3795
	-130
	-10
	3779
	-138
	-42
	-16
	8
	32

	7
	3674
	-677
	-48
	3666
	-683
	-61
	-8
	6
	13

	8
	3665
	-682
	-7
	3658
	-686
	-21
	-7
	4
	14

	9
	3677
	-658
	39
	3673
	-663
	25
	-4
	5
	14

	10
	3718
	-574
	61
	3712
	-575
	43
	-6
	1
	18

	11
	3738
	-437
	43
	3734
	-440
	25
	-4
	3
	18

	12
	3740
	-315
	55
	3732
	-316
	32
	-8
	1
	23

	13
	3740
	-188
	51
	3735
	-190
	30
	-5
	2
	21

	14
	3767
	-130
	22
	3753
	-134
	-8
	-14
	4
	30

	15
	3646
	-698
	58
	3643
	-701
	46
	-3
	3
	12

	16
	3647
	-670
	108
	3647
	-672
	95
	0
	2
	13

	17
	3655
	-563
	114
	3654
	-565
	101
	-1
	2
	13

	18
	3654
	-441
	105
	3653
	-443
	91
	-1
	2
	14

	19
	3659
	-316
	111
	3656
	-316
	94
	-3
	0
	17

	20
	3664
	-188
	110
	3662
	-189
	94
	-2
	1
	16

	21
	3701
	-130
	82
	3695
	-132
	60
	-6
	2
	22

	22
	3623
	-700
	118
	3624
	-703
	108
	1
	3
	10

	23
	3580
	-667
	132
	3581
	-669
	120
	1
	2
	12

	24
	3568
	-558
	145
	3569
	-559
	134
	1
	1
	11

	25
	3562
	-434
	137
	3561
	-435
	127
	-1
	1
	10

	26
	3561
	-326
	145
	3561
	-327
	133
	0
	1
	12

	27
	3568
	-192
	145
	3569
	-193
	134
	1
	1
	11

	28
	3613
	-128
	135
	3613
	-129
	122
	0
	1
	13

	29
	3522
	-706
	131
	3523
	-708
	120
	1
	2
	11

	30
	3475
	-672
	132
	3475
	-674
	124
	0
	2
	8

	31
	3463
	-566
	145
	3463
	-567
	134
	0
	1
	11

	32
	3471
	-445
	142
	3471
	445
	131
	0
	0
	11

	33
	3467
	-323
	149
	3467
	-324
	137
	0
	1
	12

	34
	3472
	-195
	147
	3473
	-197
	138
	1
	2
	9

	35
	3524
	-131
	152
	3526
	-133
	144
	2
	2
	8

	36
	3411
	-714
	129
	3412
	-716
	120
	1
	2
	9

	37
	3404
	-129
	152
	3405
	-130
	146
	1
	1
	6

	38
	3279
	-725
	127
	3279
	-728
	119
	0
	3
	8

	39
	3282
	-623
	151
	3283
	-624
	142
	1
	1
	9

	40
	3281
	-500
	149
	3281
	-501
	141
	0
	1
	8


DATA SHEET 10 (CONTINUED)
TEST VEHICLE MEASUREMENTS 

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


Driver’s Side Toe Pan Floor Board
Additional Measurements (Continued)
	Points
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	
	X
	Y
	Z
	X
	Y
	Z
	X
	Y
	Z

	41
	3281
	-376
	150
	3281
	-376
	140
	0
	0
	10

	42
	3282
	-255
	151
	3282
	-255
	145
	0
	0
	6

	43
	3285
	-128
	152
	3286
	-128
	149
	1
	0
	3

	44
	3163
	-722
	129
	3163
	-724
	122
	0
	2
	7

	45
	3162
	-626
	150
	3162
	-627
	144
	0
	1
	6

	46
	3163
	-499
	149
	3163
	-500
	142
	0
	1
	7

	47
	3164
	-376
	149
	3163
	-378
	141
	-1
	2
	8

	48
	3160
	-253
	145
	3161
	-254
	141
	1
	1
	4

	49
	3161
	-126
	148
	3160
	-127
	144
	-1
	1
	4

	50
	3034
	-722
	127
	3036
	-721
	121
	2
	-1
	6

	51
	3042
	-626
	140
	3041
	-627
	134
	-1
	1
	6

	52
	3044
	-497
	140
	3042
	-500
	135
	-2
	3
	5

	53
	3049
	-376
	140
	3048
	-380
	134
	-1
	4
	6

	54
	3043
	-251
	140
	3043
	-254
	136
	0
	3
	4

	55
	3045
	-128
	137
	3045
	-130
	135
	0
	2
	2

	56
	3701
	-326
	-139
	3692
	-332
	-142
	-9
	6
	3

	57
	3634
	-403
	-96
	3625
	-411
	-100
	-9
	8
	4

	58
	3594
	-405
	-45
	3584
	-412
	-49
	-10
	7
	4

	59
	3742
	-251
	-100
	3735
	-260
	-102
	-7
	9
	2

	60
	3695
	-244
	-65
	3690
	-252
	-67
	-5
	8
	2

	61
	3613
	-260
	31
	3606
	-267
	28
	-7
	7
	3

	62
	3677
	-648
	-60
	3657
	-641
	-86
	-20
	-7
	26

	63
	3687
	-583
	-60
	3673
	-577
	-81
	-14
	-6
	21

	64
	3573
	-581
	55
	3570
	-581
	46
	-3
	0
	9

	65
	3562
	-660
	49
	3559
	-659
	39
	-3
	-1
	10

	66
	3658
	-668
	-46
	3639
	-662
	-71
	-19
	-6
	25


DATA SHEET 10 (CONTINUED)
TEST VEHICLE MEASUREMENTS 

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


Driver’s Side Toe Pan Floor Board
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DATA SHEET 10 (CONTINUED)
TEST VEHICLE MEASUREMENTS 

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


Driver’s Side Toe Pan Floor Board
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 DATA SHEET 10 (CONTINUED)
TEST VEHICLE MEASUREMENTS

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008
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Columns A through D are evenly spaced.

Rows 1 and 2 are on the toe kick portion of the floor pan. Rows 3, 4, and 5 are located on the most level portion of the floor pan.

Row 3 will be at the intersection of the toe kick and the level sections of the floor pan.

PASSENGER’S SIDE TOE PAN FLOOR BOARD
	Intrusion Location
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	
	X
	Y
	Z
	X
	Y
	Z
	X
	Y
	Z

	A1
	3774
	254
	21
	3775
	257
	27
	1
	-3
	-6

	B1
	3771
	380
	25
	3772
	383
	28
	1
	-3
	-3

	C1
	3768
	508
	21
	3767
	512
	23
	-1
	-4
	-2

	D1
	3706
	627
	21
	3706
	631
	20
	0
	-4
	1

	A2
	3700
	259
	80
	3697
	265
	78
	-3
	-6
	2

	B2
	3709
	381
	81
	3710
	385
	84
	1
	-4
	-3

	C2
	3703
	502
	75
	3704
	507
	77
	1
	-5
	-2

	D2
	3694
	630
	75
	3694
	636
	73
	0
	-6
	2

	A3
	3620
	255
	127
	3616
	264
	120
	-4
	-9
	7

	B3
	3593
	381
	138
	3594
	385
	142
	1
	-4
	-4

	C3
	3609
	508
	130
	3610
	513
	133
	1
	-5
	-3

	D3
	3615
	625
	125
	3616
	631
	127
	1
	-6
	-2

	A4
	3531
	260
	153
	3522
	262
	153
	-9
	-2
	0

	B4
	3520
	385
	146
	3521
	390
	150
	1
	-5
	-4

	C4
	3513
	513
	146
	3513
	519
	149
	0
	-6
	-3

	D4
	3517
	635
	146
	3517
	641
	147
	0
	-6
	-1

	A5
	3413
	261
	150
	3415
	265
	151
	2
	-4
	-1

	B5
	3418
	383
	152
	3420
	387
	157
	2
	-4
	-5

	C5
	3410
	510
	148
	3410
	514
	151
	0
	-4
	-3

	D5
	3410
	633
	148
	3411
	636
	148
	1
	-3
	0

	Front Outboard Bolt
	3987
	635
	96
	3986
	639
	97
	-1
	-4
	-1

	IP Left
	3354
	261
	-513
	3353
	261
	-516
	-1
	0
	3

	IP Right
	3356
	562
	-509
	3356
	562
	-512
	0
	0
	3


DATA SHEET 11
PHOTOGRAPHIC DATA
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	No.
	Camera View
	Location (mm) *
	Lens (mm)
	Angle

(deg)
	Shutter

(µs)
	Speed (fps)

	
	
	X
	Y
	Z
	
	
	
	

	1
	Left Front Half
	610
	-5060
	1000
	24
	2.1
	300
	1000

	2
	Left SWC Bottom
	775
	-5550
	965
	50
	1.3
	350
	1000

	3
	Left Angle 2
	5815
	-4600
	2065
	50
	7.3
	250
	1000

	4
	Left Overall
	1930
	-7210
	1225
	19
	4.2
	750
	1000

	5
	Right Front Half
	462
	5320
	1040
	24
	2.2
	350
	1000

	6
	Onboard Driver Side
	
	
	
	8
	3.6
	1000
	1000

	7
	Onboard Driver Angle
	
	
	
	6.5
	
	1000
	1000

	8
	Onboard Passenger Side
	
	
	
	8
	5.1
	1000
	1000

	9
	Windshield 
	-2285
	0
	2770
	12.5
	41.1
	300
	1000

	10
	Overhead Closeup
	-610
	-200
	4440
	50
	90
	250
	1000

	11
	Overhead Overall
	385
	0
	4630
	14
	90
	600
	1000

	12
	Pit Front
	135
	0
	-3150
	24
	90
	800
	1000

	13
	Pit Rear
	2150
	0
	-3150
	24
	90
	800
	1000

	14
	Real-Time Camera
	
	
	
	13
	
	
	24


*COORDINATES:

+X = forward of impact plane



 

+Y = right of monorail centerline



+Z = above ground level

DATA SHEET 11 (CONTINUED)
PHOTOGRAPHIC DATA
	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008
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DATA SHEET 12
VEHICLE REFERENCE PHOTO TARGET LOCATIONS

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


Measurement from roof to overhead cameras: 2860 mm
	Item
	Value

	A
	415

	B
	996

	C
	2495

	D
	915

	E
	1641

	F
	96

	G
	

	H
	1448

	I
	1467

	J
	1018

	K
	1022

	L
	1544

	M
	1468

	N
	1541

	O
	1025

	P
	1021

	Q
	1464


Distance between left rear door targets: 200 mm
Overhead camera to ground: 4630 mm

Measurement of roof targets:
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DATA SHEET 13
POST TEST AIR BAG DATA

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	Air Bag Data
	Driver

	Number of Vent Holes
	2

	Size of Vent Holes 
	30 mm diameter

	Shape of Vent Holes
	Round

	Total Vent Area
	1413 mm2

	Length of Deflated Airbag (if square)
	

	Width of Deflated Airbag (if square)
	

	Diameter of Deflated Airbag (if round)
	610 mm

	Is Airbag Tethered?
	Yes

	Length of Tethers
	240 mm

	
	


Driver Airbag Part Numbers:

MCBS2760967





AB7219Z309710074





0168510





15777219
DATA SHEET 14
ACCIDENT INVESTIGATION DIVISION DATA

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


CRUSH DEPTH DIMENSIONS 
	No.
	 Measurement Description
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	C1
	 Crush zone 1 at left side
	4889
	4497
	392

	C2
	 Crush zone 2 at left side
	4969
	4508
	461

	C3
	 Crush zone 3 at left side
	5024
	4496
	528

	C4
	 Crush zone 4 at right side
	5026
	4784
	242

	C5
	 Crush zone 5 at right side
	4969
	4891
	78

	C6
	 Crush zone 6 at right side
	4889
	4968
	-79

	L
	 C1 TO C6
	1288
	1158
	130
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DATA SHEET 15
OFFSET BARRIER AND VEHICLE ORIENTATION 

[image: image35.wmf] 

A

 

D

 

E

 

B

 

F

 

C

 

Lower Edge of Protected Zone

 

FRONT VIEW OF WINDSHIELD

 

Zero Point

 

Y

 

X

 


	Location
	Description
	Measurement (mm)

	A
	Total Vehicle Width 
	2050

	B
	40% Overlap Distance 
	205

	C
	Deformable Face Width 
	1000

	D
	Single Stage Honeycomb Depth
	450

	E
	Bumper Element Depth
	90

	F
	Lower Edge Height From Ground
	200

	G
	Bumper Element Height
	330

	H
	Deformable Barrier Honeycomb Height
	650

	I
	Offset Distance
	705


DATA SHEET 16
DEFORMABLE BARRIER HONEYCOMB CRUSH

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008
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	Points (mm)
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	255 mm
	0
	545
	417
	128

	
	100
	545
	392
	153

	
	200
	545
	369
	176

	
	300
	545
	345
	200

	
	400
	545
	320
	225

	
	500
	545
	266
	279

	
	600
	545
	119
	426

	
	700
	545
	85
	460

	
	800
	545
	72
	473

	
	900
	544
	53
	491

	
	1000
	545
	48
	497

	365 mm
	0
	545
	444
	101

	
	100
	545
	419
	126

	
	200
	545
	393
	152

	
	300
	544
	368
	176

	
	400
	544
	355
	189

	
	500
	544
	318
	226

	
	600
	544
	146
	398

	
	700
	544
	165
	379

	
	800
	544
	156
	388

	
	900
	544
	141
	403

	
	1000
	545
	109
	436


DATA SHEET 16 (CONTINUED)
DEFORMABLE BARRIER HONEYCOMB CRUSH

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	
	Points (mm)
	Pre-Test (mm)
	Post-Test (mm)
	Difference (mm)

	475 mm
	0
	545
	445
	100

	
	100
	545
	404
	141

	
	200
	544
	380
	164

	
	300
	544
	356
	188

	
	400
	544
	322
	222

	
	500
	544
	243
	301

	
	600
	544
	85
	459

	
	700
	544
	49
	495

	
	800
	544
	84
	460

	
	900
	544
	82
	462

	
	1000
	545
	63
	482

	530 mm
	0
	454
	413
	41

	
	100
	454
	346
	108

	
	200
	454
	313
	141

	
	300
	454
	288
	166

	
	400
	453
	263
	190

	
	500
	453
	202
	251

	
	600
	453
	61
	392

	
	700
	453
	26
	427

	
	800
	453
	37
	416

	
	900
	454
	47
	407

	
	1000
	454
	41
	413

	690 mm
	0
	454
	449
	5

	
	100
	454
	407
	47

	
	200
	454
	355
	99

	
	300
	453
	347
	106

	
	400
	453
	335
	118

	
	500
	453
	256
	197

	
	600
	453
	156
	297

	
	700
	453
	42
	411

	
	800
	453
	49
	404

	
	900
	454
	57
	397

	
	1000
	454
	57
	397

	825 mm
	0
	454
	457
	-3

	
	100
	454
	438
	16

	
	200
	454
	374
	80

	
	300
	453
	370
	83

	
	400
	453
	360
	93

	
	500
	453
	281
	172

	
	600
	453
	257
	196

	
	700
	453
	215
	238

	
	800
	453
	175
	278

	
	900
	453
	122
	331

	
	1000
	454
	165
	289


DATA SHEET 17
DEFORMABLE BARRIER LOAD CELL LOCATIONS

	Test Vehicle:
	2008 Saturn Outlook FWD XE
	NHTSA No.:
	R80176

	Test Program:
	Left 40% Offset Deformable Barrier 
	Test Date:
	3/13/2008


	Row One
	1
	11
	21
	31
	41
	51
	61
	71
	81

	
	2
	12
	22
	32
	42
	52
	62
	72
	82

	
	3
	13
	23
	33
	43
	53
	63
	73
	83

	
	4
	14
	24
	34
	44
	54
	64
	74
	84

	
	5
	15
	25
	35
	45
	55
	65
	75
	85

	
	6
	16
	26
	36
	46
	56
	66
	76
	86

	
	7
	17
	27
	37
	47
	57
	67
	77
	87

	
	8
	18
	28
	38
	48
	58
	68
	78
	88

	
	9
	19
	29
	39
	49
	59
	69
	79
	89

	Row Ten 
	10
	20
	30
	40
	50
	60
	70
	80
	90

	
	Track C/L
90 Load Cells

10 Rows 

9 Columns 

Front View 


Load Cells measure 123 mm square and have a 1.5 mm gap.
Distance from LCB to ground measures 125 mm
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CD	Chest to Dash



CS	Chest to Steering Wheel Hub



HH	Head to Header



HW	Head to Windshield



HZ	Head to Roof



KDA	Knee to Dash Angle



KDL	Left Knee to Dash



KDR	Right Knee to Dash



NA	Nose to Rim Angle



NR	Nose to Rim



PA	Pelvic Angle



RA	Rim to Abdomen



SA	Seat Back Angle
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SHY	Striker to H-Point



          (Y Axis)











ST







SK







NR







SH







Seat Back Angle Line







CS







KD







CD







STRIKER







SHY







HR







HD







AD







KK







HS















Vertical



Transverse



Plane







Vertical Longitudinal Planes







DRVR







PASS












_986225396.doc


Usable



Capacity











Vapor Volume







Unusable Capacity







Filler Neck Volume







Filler Cap







VEHICLE FUEL TANK ASSEMBLY







Fuel Line












