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SECTION 1
PURPOSE AND TEST PROCEDURE

1.1 PURPOSE

This rigid pole side impact test is conducted as part of the FY' 2009 test program
sponsored by the National Highway Traffic Safety Administration (NHTSA), under contract No.
DTNH22-06-C-00030. The purpose of this test was to evaluate occupant protection in interior
impact in a 2009 Chevrolet Malibu 1LS manufactured by General Motors Corporation.

1.2 TEST PROCEDURE

The rigid pole side impact test was conducted in accordance with the current National
Highway Traffic Safety Administration (NHTSA), Office of Vehicle Safety Compliance (OVSC),
laboratory test procedure TP-201P-02, dated October 21, 2001 and the corresponding MGA
Research Corporation Test Procedure MGA-NHTSAS8. The procedures for receiving, inspection,
testing, and reporting of test results are described in the test procedures and are not repeated in

this report.

MGA does not endorse or certify products. The manufacturer's name appears solely for

identification purposes.



SECTION 2
SUMMARY OF RIGID POLE SIDE IMPACT TEST

21 SUMMARY OF RIGID POLE SIDE IMPACT TEST

A rigid pole side impact teét was performed on a 2009 Chevrolet Malibu 1LS. The subject
vehicle was towed into a rigid pole at a velocity of 28.5 km/h. The specified impact velocity range
is from 27.2 to 28.8 km/h. The test vehicle was positioned 90° to the line of forward motion. The
weight of the vehicle as tested was 1702.7 kg. The test was conducted at MGA Research
Corporation in Burlington, Wisconsin, on March 11, 2009.

One (1) real-time motion picture camera and eleven (11) high-speed motion picture
cameras were used to document the impact event. Camera locations and pertinent camera
information are documented in the data sheets. Pre- and post-test photographs of the vehicle
and SID/HII can be found in Appendix A. One SID/HIll was placed in the left front outboard
designated seating position according to instructions specified in the TP-201P-02 dated QOctober
21, 2001. The SID/HIIl was instrumented in the following locations:

e Head Center of Gravity (CG) tri-axial accelerometers (X, Y, and Z axis)

¢ Upper Neck 6 channel load cell (X, Y, Z force and moment)

e Left Upper Rib (LUR) uni-axial accelerometer (Y-axis primary and redundant)

e Left Lower Rib (LLR) uni-axial accelerometer (Y-axis primary and redundant)

» Lower Thoracic Spine (T12) uni-axial accelerometer (Y-axis primary and redundant)

¢ Pelvic (PEV) section uni-axial accelerometer (Y-axis primary and redundant)

The test vehicle was instrumented with eighteen (18) structural accelerometers. All data
channels were recorded with a fully self contained on-board DTS TDAS Pro. The data was
digitally sampled at 10,000 samples per second and processed per Section 12.2 of the OVSC
Test Procedure.

3



2.2 GENERAL COMMENTS

The test vehicle sustained a maximum static crush of 329 mm at level 3, at the vertical
impact line. The driver SID/HIIl, Serial No. 036, was calibrated just prior to this test. The

SID/HIII's injury criteria are summarized as follows:

Measurements Units Driver
HIC 367
TT1* G's 543
Pelvis* G's 53.2
Neck Force X* N -265
Neck Force Y* N 599
Neck Force Z* N 447
Neck Moment X* Nm -96.3
Neck Moment Y* Nm 15.2
Neck Moment Z* Nm 21.6

* For Information Purposes Only

Test summaries and post-test observations are presented in Section 3. The vehicle,
camera, and occupant measurements are presented in Section 4. Appendix A contains the still
photograph prints. Appendix B contains the SID/Hill and vehicle data traces. Appendix C contains
the SID/HIII's configuration and performance verification data. Appendix D contains the

calibration information data.

(%)



TEST NOTES

The following channels were not used in this test:
Driver Door Lower
Driver Door Mid
Driver Door Upper

There was no valid data collected for:
Left B-Post @ Sill Y after 20 msec
Driver Seat track Y after 20 msec



SECTION 3
SIDE IMPACT DUMMY (SID/HIIl} AND VEHICLE TEST DATA

Test Vehicle: 2009 Chevrolet Malibu 1LS NHTSA No. C90110
Test Program: FEMVSS 201P Test Date: March 11, 2009
' CONVERSION FACTORS USED IN THIS REPORT*
Quantity _ Typical Appiication English Units | Metric Unit Multiply By
Mass Vehicle Weight Ib kg 0.4536
Linear Velocity Impact Velocity mile/h krnfh 1.609
Length or Distance Measurements in mm 254
Volume Small Fluids 0Z mlk 29:573
Pressure Tire Pressure bffin® kPa 7.0
Volume Liquid gal liter 3.785
Temperature General Use F “C =(if -32)/1.8
Force Dynamic Forces Ibf N 4.448
Moment Torque Ibffft Nm 1:355

*Based on the Recommended Practice in SAE J916, May 85

(43}



Test Vehicle:
Test Program:

DATA SHEET NO. 1
GENERAL TEST AND VEHICLE PARAMETER DATA

2009 Chevrolet Malibu 1L.S

FMVSS 201P

TEST VEHICLE INFORMATION

NHTSA No.
Test Date:

90110

C

March 11, 2009

TEST VEHICLE OPTIONS

Make Cheyrolet Front Airbag Yes
Model Malibu Side Airbags Yes
Body Styie Sedan Power Windows Yes
NHTSA No. €90110 Power Steering Yes
VIN 1G1ZG57BBOF 152286 Power Door Locks Yes
Color Summit White Tilt Wheel Yes
Delivery Date 2/6/2009 Air Conditioning Yes
Odometer Reading (mile) 73 Power Brakes Yes
Dealer Reichert Chevrolet Disc Brakes, Front Yes
Transmission Automatic Disc Brakes, Rear Yes
Final Drive Front Anti-lock Brakes Yes
Number of Cylinders 4 AMFMICD Yes:
Engine Displacement (L) 24 Anti-theft System No
Engine Placement Lateral Cruise Control No
DATA FROM CERTIFICATION LABEL
Manufactured By ‘General Motors Corporation GVWR (kg) 1990
GAWR Front (kg) 1038
Date of Manufacture (8/08 GAWR Rear (kg) a5z
DATA FROM TIRE PLACARD

Measured Parameter Front Rear

Maximum Tire Pressure (kPa) 210 210

Cold Pressure (kPa) 210 210

Recommended Tire Size P215/55R17 P215/55R17

Tire Size on Vehicle P215/55R17 P215/55R17

Tire Manufacturer Firestone Firestone-

Measured Parameter Front Rear Third Total

Type of Seats Bucket | Bench

Number Of Occupants 2 3

Capacity Wt. (VCW) (kg)

Cargo Wt. (RCLW) (kg)




DATA SHEET NO. 1... (continued)
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2009 Chevrolet Malibu 1LS NHTSA No. C90110
Test Program: EMVSS 201P Test Date: March 11, 2009
TEST VEHICLE WEIGHTS
Units As Delivered (UVW) (Axle) As Tested (ATW) (Axie)
Front Rear Total Front Rear | Total
Left kg 460.9 3207 499.4 368.3
Right kg 459.5 3139 484.4 350.6
Ratio % 59.2 40.8 57.8 422
Totals kg 9204 | 6346 983.8 | 718.9
TARGET TEST WEIGHT CALCULATION
Measured Parameter Units Value
Total Delivered Weight (UVW) kg 1555.0
Weight of SID/HIIl Side Impact Dummy kg 80.7
Rated Cargo/Luggage Weight (RCLW) kg 76
Calculated Vehicle Target Weight (TVTW) kg 17117
TEST VEHICLE ATTITUDES
Units As Delivered Fully Loaded Ready For Test
| Right Front mm T11 710 810
Left Front mm 714 706 806
Right Rear mm 721 699 807
Left Rear mm 724 622 800
_Right Door Sill Angle | deg 0.5 ND 0.0 0.2 ND-
Left Door Sill Angle deg | 0.4 ND 0.1 NU 0.3ND
Front Bumper Angle | deg 0.3 RD 0.0 0.0
Rear Bumper Angle deg 0.5 RD 0.2 RD 0.2 RD

ND = NOSE DOWN, NU = NOSE UP, BD = BACK DOWN, LD = LEFT DOWN, RD = RIGHT DOWN, RU = RIGHT UP

GENERAL TEST VEHICLE DATA

Measurement Description Units Value
Test Vehicle Wheel Base mm 2855
Total Vehicle Length at Left Side mm 4106
Total Vehicle L.ength at Centerline mm 4856
Total Vehicle Length at Right Side ' mm 4106
Total Vehicle Width at B-Post mm 1785
Weight of Ballast in Cargo Area kg 0

Amount of Stoddard Solvent in Fue! Tank liters. 57.2
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DATA SHEET NO. 1... (Continued)

GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle; 2009 Chevrolet Malibu 1LS NHTSA No.
Test Program: FMVSS 201P Test Date:

C20110
March 11, 2009

TEST VEHICLE VERTICAL IMPACT LINE DATA

Measurement Description Units Value
Target Impact Point Aft of Front Axle mm 1380
Actual Impact Point Aft of Front Axle mm 1380
NORMAL DESIGN RIDING POSITION Angle i
{Degrees) r_
The driver's seat back is positioned to the manufacturer's |
Upright ' Seat

designated angle. The procedure for the seat is as follows: With
the seat in the mid fore-aft track position, the driver's seat back
angle is at 19 degrees when measured on the plastic seat back
(4.2 degrees on headrest post).

Initial driver seat back angle: 4.2 degrees on head rest post
Final driver seat back angle: 0.4 degrees on head rest post

SEAT FORE/AFT POSITIONS

Initial Seat position:  10™ notch (forward-most as 0)

Final Seat position: 8™ notch (forward-most as 0)

SEAT BELT UPPER ANCHORAGE

Position —*

.
Adjuster

FRONT SEAT ASSEMBLY

The test vehicle is equipped with adjustable “D” ring anchorage for the driver's seat position. The

driver's “D" ring anchorage was placed in the uppermost position.



DATA SHEET NO. 1... {continued)
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2009 Chevrolet Malibu 1LS NHTSA No. C90110

Test Program: FEMVSS 201P Test Date: March 11, 2009
FUEL TANK CAPACITY DATA

The “Usable Capacity” of the standard equipment fuel tank is: 61.7 liters
The “Usable Capacity” of any optional equipment fuel tank is: N/A liters
92-94% of "Usable Capacity” for certification to FMVSS 301 requirements:_56.7 — 58.0 liters
Actual amount of Stoddard sclvent added to vehicle for certification test 57.2 liters
The vehicle is equipped with electric fuel Fuel Line Filler Neck Volume.

pump. The engine control moduie (ECM)

Vapor Volume

enables the fuel pump relay when the
ignition switch is turned ON. The ECM will
disable the fuel pump relay within 2 seconds

Filler Cap

Unusable Capacily/
VEHICLE FUEL TANK ASSEMBLY

unless the ECM detects ignition reference

pulses. The ECM continues to enable the
fuel pump relay as long as ignition reference
pulses are detected. The ECM disables the fuel
pump relay within 2 seconds if ignition reference
pulses cease to be detected and the ignition
remains ON.

STEERING COLUMN ADJUSTMENT

Steering wheel and column adjustments are made
so that the steering wheel hub is at the geometric
center of the locus it describes, when it is moved

through its full range of motion.

The steering column was placed in the mid position

at 68.2 degrees.

STEERING COLUMN ASSEMBLY



DATA SHEET NO. 2
TEST VEHICLE SUMMARY OF RESULTS

Test Vehicle: 2009 Chevrolet Malibu 1LS NHTSA No. C90110
Test Program: EMVSS 201P Test Date: March 11, 2009

TEST VEHICLE WEIGHTS

Units As Delivered (UVW) As Tested (ATW)
Front Axle | Rear Axle Total Front Axle | Rear Axle

Left ka -A60.9 320.7 4994 368.3
Right ka | 4595 313.9 484.4 | 3508
Weight Ratio % 59.2 40.8 578 422

Totals kg 920.4 634.6 1555.0 983.8 718.9

MAXIMUM EXTERIOR STATIC CRUSH

Level Measured Parameter Units Mg);ggzm g:;%:%
Level 1 | Sill Top Height mm 264 270
Level 2 | Occupant H-Point mm 291 445
Level 3 | Mid Door mm 329 642
Level 4 | Window Sil mm 281 958
Level 5 | Window Top mm 107 1372
N/A Maximum Penetration mm 329 642
INSTRUMENTATION HIGH SPEED CAMERAS
SID/HIII Instrumentation A7 Onboard Vehicle 3
Vehicle Structure Accelerometers 18 Offboard Vehicle 8
Total 35 Totai 11
IMPACT POINT DATA
Measured Parameter Units Reguirement Value

Horizontal Offset mm +/- 38 0 forward




DATA SHEET NO. 3
TEST VEHICLE TIRE INFORMATION

Test Vehicle; 2009 Chevrolet Malibu 1LS NHTSA No. C90110

Test Program: FMVSS 201P Test Date: March 11, 2009
Vehicle Year | 2009 Vehicle Make Chevrolet

VIN 1G1ZG57BR9F 132286 Vehicle Model | Malibu 1LS

Tire ply
£om| lon

and miﬂ:
uged

u.s. DO
atandard cods

“Treadwear, traction %
_and temperature grades

Fax. ¢old
inliation &
load limit

Front Rear
Tire Manufacturer Firestone Firestone:
Tire Name FR710 FR710
Tire Type =] =)
Tire Width (mm) 215 215
Ratio of Height to Width (aspect ratio) 59 85
Radial R K
Wheel Diameter 17 17
Load Index & Speed Symbol 938 935
Treadwear 560 560
Traction Grade A A
Temperature Grade B B

11




DATA SHEET NO. 4

POST TEST OBSERVATIONS
Test Vehicle: 2009 Chevroiet Malibu 1LS NHTSA No. C90110
Test Program: EMVSS 201P Test Date: March 11, 2009

TEST DUMMY INFORMATION AND CONTACT POINTS

Description Left Front Seating Position
Dummy Type / Serial No. SIMIN 036

Head Contact Curtain Airbag, Headrest, Headliner
Upper Torsc Contact Side Airbag

Lower Torso Contact Door Panel

Left Knee Caontact Door Panel

Right Knee Contact Left Knes

POST TEST DOOR OPENING AND SEAT TRACK INFORMATION

Description Front

Rear

Left Side Door Opening Door remained closed and latched

Door remained closed and latched

Right Side Door Opening Door remained closed and latched | Door remained closed and latched
Seat Movement 0 0
Seat Back Failure Mone. None:

POST TEST STRUCTURAL OBSERVATIONS

Critical Areas of Performance QObservations and Conclusions
Pillar Performance No failures

Sill Separation None

Windshield Damage Cracked

Window Damage Left side windows down for test
Other Notable Effects Mone

AIRBAG DEPLOYMENT

Driver
Front Mo
Side Yes
Curtain Yes

ARMREST LOCATION AND SEAT CRUSH

Driver
Front Armrest (from bottom of window) 285
Front Seat Back Crush 144
Front Seat Cushion Crush Jird

12




SECTION 4
OCCUPANT AND VEHICLE INFORMATION



DATA SHEET NO. 5
SID/HIIIINJURY CRITERIA AND SENSOR DATA

Test Vehicle: 2009 Chevrolet Malibu 1LS NHTSA No. C90110
Test Program: FMVSS 201P Test Date: March 11, 2009

THORAX AND PELVIS PEAK ACCELERATIONS (FIR 100 Filtered)
Driver
Max Time Min Time

Location Axis | Units

Upper Rib (LURY

Y | G's 56.5 40 -10.0 110
Upper Rib (LUR) (R) Y | Gs 57.0 40 -9.7 110
Lower Rib (LLR) Y | Gs 50.2 42 =126 79
Lower Rib (LLR) (R) Y | G's 50.9 41 -12.1 79
Lower Spine (T2 Y | G's 52.0 45 -7.7 85
Lower Spine (Tz)(R) | Y | Gs 52.1 45 | -7.9 86
Pelvis (PEV) Y | G's 532 45 -7.8 59
Pelvis (PEV) (R) Y | G's 53.1 45 -7.8 87

THORACIC TRAUMA INDEX (TTh AND PELVIC ACCELERATION (FIR 100 Filtered)

. Driver
O — LUR | T, | TTa) | PEV(g)
Rib, Spine, and Pelvis 56.5 52.0 54.3 53.2
Rib, Spine, and Pelvis (R) 57.0 52.1 54.6 53.1
UPPER NECK FORCES AND MOMENTS (SAE CLASS 1000/600 Filtered)
. : : Driver
Location Axis | Units TET Time i Time
Neck Force X N B89 166 -265 52
MNeck Force Y N 599 56 -357 149
Neck Force p N 447 47 -73 B0
Neck Moment X Nm 9.0 297 -96.3 S
Neck Moment Y Nm 15.2 67 -11.8 47
Neck Moment zZ Nm 21.8 233 -9.9 141

HEAD CG PEAK ACCELERATIONS (SAE CLASS 1000 Filtered)

" ; ; Driver
Location Axis | Units Max Time Min Time
Head CG X G's 6.2 192 -8.8 il
Head CG Y G's 68.4 56 -9.9 163
Head CG Z G's 10.4 27 -8.0 59
Head CG Resultant G's 687 56

HEAD INJURY CRITERIA (SAE CLASS 1000 Filtered)

. Driver
Location HIC T T2
t Head CG Resultant 367 46.3 67.0
Positive Acceleration Polarities: Longitudinal (X) = + Forward
{Conforms to SAE J211) Lateral (Y) = + Right

Vertical (Z) = + Down

14



DATA SHEET NO. 6
VEHICLE PRE-TEST AND POST-TEST MEASUREMENTS

Test Vehicle: 2009 Chevrolet Malibu 11.8
Test Program: EMVSS 201P

LEFT SIDE VIEW

NHTSA No. C90110
March 11, 2009

Test Date:

All Measurements in mm

Code | Measurement Description Pre-Test | Post-Test | Difference
A | Wheelbase 2855 2761 94
B | Front Axle to FSOV 999 1045 -46
C {Rear Axle to RSOV 1002 1030 -28
D | Total Length at Centerline 4856 4836 20
E | Front Bumper Thickness 75 75 0
F | Front Bumper Bottom to Ground 367 435 68
G | Sill Height at Front Wheel Well 283 288 -5:
H [ Sill Height at Front Door Leading Edge 270 270 0
I | Sill Height at "B" Pillar 286 262 24
J1 | Sill Height at Rear Wheel Well 287 310 -23
J2 | Pinch Weld Height at Rear Whee! Well 287 303 -16
K | Sill Height Aft of Rear Wheel Well 295 293 2
L |Rear Bumper Thickness 294 294 0
M | Rear Bumper Bottom to Ground 292 380 -88
N | Sill Height to Window Bottom Sill 727 728 =1
O |Front Door Leading Edge to Impact CL 952 859 93
P Rear Door Trailing Edge to Impact CL 1167 1111 56
Q | Front Window Opening 372 338 34
R |Right Side Length 4106 4115 -9
S |Left Side Length 4106 4025 81
T |Vehicle Width at "B" Post 1785 1441 344




DATA SHEET NO. 7
SID/HIIl LONGITUDINAL CLEARANCE DIMENSIONS

Test Vehicle: 2009 Chevrolet Malibu 1LS NHTSA No. C90110
Test Program: FEMVSS 201P Test Date: March 11, 2009

Driver Code Measurement Description Driver
Length {(mm) | Angle (°)

HH Head to Header 284

HW Head to Windshield 531

HZ Head to Roof 121

NR Nose to Rim 370

CD Chest to Dash 462

cs Chest to Steering Wheel 287

KDL Left Knee to Dash 131
KDR, Right Knee to Dash

PA Pelvic Angle

PHX H-Paint to Striker (X-Axis)

PHZ H-Point to Striker (Z-Axis)

HB Head to Seatback Clearance

16



Test Vehicle:
Test Program:

DATA SHEET NO. 8
SID/HIHI LATERAL CLEARANCE DIMENSIONS

2009 Chevrolet Malibu 1.8

FMVSS 201P

NHTSA No.
Test Date:

FRONT VIEW OF DUMMY

C90110
March 11, 2009

Code | Measurement Description Units Driver
HR |Head to Side Header mm 176
HS |Head to Side Window mm 304
AD | Arm to Door mm 113
HD | H-Point to Door mm 151

17



DATA SHEET NO. 9
VEHICLE SIDE MEASUREMENTS

Test Vehicle: 2009 Chevrolet Malibu 1LS NHTSA No. C90110
Test Program: FEMVSS 201P Test Date: March 11, 2009

PRETEST AND POST TEST EXTERIOR PROFILE MEASUREMENTS

[ Vertical Im pact Reference Line

HEENN NN
1200 00 10 eoo &0 200 10 0§ 70 soo A0 son 190 000
mm mm mm mm

1200 GROUND
mm mm mm mm mm

-~ ——
WHEELBASE = 2,550 mm (Typical) LEFT(-) RIGHT (+)

LEFT SIDE VIEW

Measurements are taken with vehicle in the as tested condition.
Measurements along the vertical 0 mm.

Level Measurement Description Units Height Above Ground
5 | Window M 1372
4 Window Sill mm 058
3 Mid Door mm 642
2 Occupant H-Point mm: 445
1 Sill Top mm 270

18



VEHICLE EXTERIOR CRUSH PROFILES

DATA SHEET NO. 10

Given dimensions = Reference plane to car body

Test Vehicle: 20092 Chevrolet Malibu 1L.8 NHTSA No. C90110
Test Program: FEMVSS 201P Test Date: March 11, 2009
Pre-Test Post-Test Difference
112 (3|4 |5 | 1] 2]|3]|4]5|1]2]3]a4]s
{1800 322 323 1
-1650 306 306 0
1500 292 204 2
-1350 287 289 2
-1200 280 - 282 ek
| -1050 210 | 278 213 | 279 3 1
-900 |252]| 229 | 245 | 277 258 | 235 | 222 | 279 8 | 6 | 7 P
825 |252| 229 | 215 | 278 264 | 246 | 234 | 288 12 | 17 | 19 | 10
-750 |251]| 229 | 215 | 278 272 | 256 | 257 | 295 i e P
-675 | 250 228 | 215 | 281 282 | 268 | 286 | 315 32 | 40 | 71 | 24
-600 | 250 | 228 | 215 | 278 293 | 283 | 315 | 342 43 | 55 | 100 | &4
-525 |250| 228 | 214 | 277 306 | 301 | 342 | 370 56 | 73 | 128 | 93
=450 | 248 228 | 214 | 277 318 | 323 | 369 | 397 70 | 95 | 155 | 120
-375 | 248 | 220 | 214 | 278 333 | 350 | 396 | 424 85 | 130 | 182 | 146
-300 247 | 228 | 214 | 277 | 506 | 353 | 376 | 420 | 451 | 559 | 106 | 148 | 206 | 174 | 53
-225 1247 | 228 | 213 | 277 | 499 | 396 | 411 | 450 | 485 | 570 | 149 | 183 | 237 | 208 | 71
-150 | 247|228 | 213 | 278 | 500 | 437 | 457 | 479 | 507 | 574 | 190 | 229 | 266 | 229 | 74
75 1247|228 | 213 | 278 | 500 | 492 | 498 | 520 | 539 | 594 | 245 | 270 | 307 | 261 | 94
-0 ]245| 227 | 213 | 280 | 503 | 509 | 518 | 542 | 5671 | 610 | 264 | 291 | 329 | 281 | 107
75 1245]227 | 212 | 280 [ 505 | 473 | 490 | 510 | 529 | 603 | 228 | 263 | 298 | 249 | 98
150 |245| 227 | 242 | 280 | 507 | 486 | 452 | 455 | 482 | 605 | 191 | 225 | 243 | 202 | 98
300 245|228 [ 214 | 286 | 510 ) 370 | 374 | 362 | 440 | 592 | 125 | 146 | 148 | 154 | 82
450 |244| 228 | 215 | 289 | 513 | 321 | 840 [ 332 | 421 | 578 | 77 | 112 | 117 | 132 | 65
600 1243|228 | 216 | 293 | 518 | 277 | 303 | 301 | 298 | 565 | 34 | 75 | 85 | 105 | 47
750 |242| 229 | 218 | 296 | 521 | 236 | 268 | 273 | 375 [ 552 | 6 | 39 | 55 | 79 | 31
900 J240| 230 | 221 | 301 | 528 } 194 | 231 | 244 | 353 | 542 | -46 | 1 23 | 52 | 14
i 1050 | 240 | 218 | 223 | 306 | 541 | 154 | 200 | 220 [ 333 [ 546 | 86 | 18 | 3 | 27 | 5 |
| 1200 211 | 313 215 | 313 4 0
1350 322 297 25
1500 333 347 14
1650 343 356 T
1800 354 364 10
2100 384 380 4
2250 398 395 -3
Reference plane is parallel to test vehicle longitudinal centerline Units = mm
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DATA SHEET NO. 11
VEHICLE DAMAGE PROFILE DISTANCES

Test Vehicle: 2009 Chevrolet Malibu 1LS NHTSA No. C90110
Test Program: FEMVSS 201P Test Date: March 11, 2009

[— _...F_.u-.__!___——l——— —

300

600

900 3 12 S
_________ JJ""_ ' i t "|f T 1 1- {I
! Forwardmost Point | Rearwardmost Point ! ! 1500
1200 : Of Induced Damage : of Induced Damage ' !
=== T - i -7 1=~ - i =1 i~ T T A ity
| 1 1 ] | 1 1 I 1 ] I
I T A N A : L o
1500 1 ] 1 ] | ] ) | 1 ] | I
D e iR

-1800 -1500 -1200 -900 -750 -600 -450 -300 0 150 375 675 975 1275 1575 1875
All Dimansions Shown in millimeters

TOP VIEW

Damage Profile Distances

DPD Distanc_e fr.0m impact Level Pre-Test | Post-Test | Max Static
Point in mm (mm) {(mm) Crush (mm)
1 2250 4 398 395 -3
2 1490 4 333 344 11
3 690 4 294 386 92
4 -170 3 217 | 4e8 191
5 -1015 4 278 | 279 =1
6 -1800 4 322 323 1

Reference plane is parallel to test vehicle longitudinal centerline

Given dimensions = Reference plane to car body
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DATA SHEET NO. 12

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

Test Vehicle:
Test Program:

2009 Chevrolet Malibu 1LS
FMVSS 201P

NHTSA No. C90110
Test Date: March 11, 2009

Rogker Panel

No. | Location No. | Location

A | Vehicle CG J1 Driver Door Lower / Knee
B Left Floor Sill J2 Driver Door Mid / Pelvis
C A Piilar Sill J3 Driver Door Upper / Rib
D A Pillar Low K Engine

E | APillar Mid L Firewall

F B Pillar Sili M Right Roof

G | B Pillar Low N Right Floor Sili

H B Pillar Mid 8] Rear Deck

| Driver Seat

22




DATA SHEET NO. 12... (continued)
VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY

Test Vehicle: 2009 Chevrolet Malibu 1L.S NHTSA No. £90110
Test Program: EMVSS 201P Test Date: March 11, 2009

VEHICLE ACCELEROMETER PEAK DATA AND PRE-TEST LOCATIONS

Loc. Peak Values (G's)
No. | Accelerometer Location Axis Max Time Min Time
X 1.6 66 3.1 18
A |Vehicle CG Y b 59 1l <
z 7.0 53 -3.9 28
RES | 206 39 _
B |Left Floor Y 22.1 15 -3.0 23
C | A Pillar Sill Y 17.4 57 -16:1 23
D |A Pillar Low Y 27.6 15 15.5. 25
E | A Pillar Mid Y 28.2 54 6.0 57
F |B Pillar Sill Y i 0|
G |B Pillar Low Y 69.9 15 245 21
H |B Pillar Mid Y 811 16 2.5 202
| | Driver Seat Y G b} e il
J1 | Driver Door Lower / Knee Y
J2 | Driver Door Mid [ Pelvis Y
J3 | Driver Door Upper / Rib Y
K |Engine X 3? 100 37 47
Y 12.7 83 2.3 193
L |Firewall y 10.5 50 1,0 269
M | Right Roof Y 22.7 46 -1:3 273
N |Right Floor Sill y 12.4 15 05 | 215
0 | Rear Deck X 2.6 35 15 83
Y 13.3 41 =i 181
Positive Acceleration Polarities: Longitudinal (X) =+ Forward
{Conforms to SAE J211) Lateral (Y) = + Right
Vertical (Z) =+ Down

* No Valid Data Collected after 20 msec
** No Valid Data Collected after 20 msec

[N
(98]




Test Vehicle:
Test Program:

DATA SHEET NO. 12... (continued)
VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY

2009 Chevrolet Malibu 118

EMVSS 201P

NHTSA No.
Test Date:

€90110

March 11, 2009

VEHICLE ACCELEROMETER PEAK DATA AND PRE-TEST LOCATIONS

Ll\? © | Accelerometer Location Measurements (mm)
C. Axis re- Post-Test Difference
X 3222 ‘3218 -4
A |Vehicle CG Y 0 10 10
2 358 364 -6
X 3071 2056 -115
B |[Left Floor Sill Y -745 -646 89
zZ 247 255 -8
bt 3364 2265 -99
C | A Pillar Sill W 745 704 41
z 235 244 g
, X 3307 3290 A7
D |A Pillar Low Y -720 =712 8
ya 483 508 =15
X 3364 3295 ~69
E |A Pillar Mid Y -794 -742 55
Z 715 738 =23
X 2292 2271 -21
F | B Pillar Sill Y 742 -561 181
z 250 233 =17
X 2263 2266 3
G |B Pillar Low Y -698 -585 113
Z 431 422 9
X 2218 2247 29
H |B Pillar Mid Y -717 =591 126
Z 779 808 -30
X 2452 2443 -9
| | Driver Seat Y 575 =510 65
J1_| Driver Door Lower { Knee
J2 | Driver Door Mid / Pelvis
J3 | Driver Door Upper / Rib
X 3966 2972 5]
K |Engine Y 100 142 42
zZ i) 782 -
X 3765 3?80 15
L | Firewall Y (0] a8 3
zZ 863 863 -0
* 2257 2279 22
M | Right Roof Y H82 570 12
£ 1448 1472 24
X 2643 2635 -8
N | Right Floor Y 745 i) 25
Z 582 254 328
X 997 999 2
O |Rear Deck Y Q 0
- 7 587 ﬁ?’ -0

Ref. Points: X-Rear of Vehicle (+ forward); Y-Vehicle Centerline (+ to right); Z-Ground Plane (+ down)



DATA SHEET NO. 13
HIGH SPEED CAMERA LOCATIONS AND DATA

Test Vehicle: 2009 Chevrolet Malibu 1.8
Test Program: EMVSS 201P

[ 75

TEST

NHTSA No.
Test Date:

C90110
March 11, 2009

VEHICLE '] 4
iy D
| EIT'
TOP VIEW  ,4j
No. | Camera View Location (mm) Lens Siltlangd
X Y z (mm) | fps)
1 | Overhead Overall 380 0 5050 14 | 1000
2 | Overhead Close-Up 25 -120 5050 50 1000
3 |Left Side 45° Rearward Pole View 2385 | 2985 | 1220 | 20 | 1000
4 | Right Side 45° Forward Pole View -2285 | -3895 | 1190 20 1000
5 |Real Time : )
6* | Left Side Rear Pole View
7 | Front Ground Level Vehicle/Pole Impact 280 | <1200 | 1500 35 1000
8 | oo Ve mamcle Roof Targets | 35 | 1505 | 1245 | 24 | 1000
9 | Rear Ground Level Vehicle/Pole Impact -75 1715 1310 24 1000
10 | Rear Ground Level 260 1220 1590 35 1000
11 | Test Vehicle Onboard Driver Side View 8 1000
12 | Test Vehicle Onboard Driver Front View 12.8 1000
13 | Test Vehicle Onboard Driver % Rear View 8 1000

Reference Points X - + Forward of Impact
Y - + Right of Impact

Z - + Ground Plane Pown

* Camera 6 was not used for this test.

25




DATA SHEET NO. 14
FMVSS 301 FUEL SYSTEM INTEGRITY POST IMPACT DATA

Test Vehicle: 2009 Chevrolet Malibu 1LS NHTSA No. C90110
Test Program: FMVSS 201P Test Date: March 11, 2009
Test Time: 10:30 AM Temperature at Time of Impact: 21°C

Stoddard Solvent Spillage Measurements

A. From impact until vehicle motion ceases: 0
(Maximum Allowable = 1 ounce)

B. For the 5 minute period after motion ceases: 0
(Maximum allowable = 5 ounces)

C. For the following 25 minutes: 0
{Maximum allowable = 1 oz./minute)

D. Spillage Details: None
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DATA SHEET NO. 15
FMVSS 301 STATIC ROLLOVER DATA SHEET

Test Vehicie: 2009 Chevrolet Malibu 1LS NHTSA No. C90110
Test Program: FEMVSS 201P Test Date: March 11, 2009

—
Fillar Cap

0° to 90° 90° to 180°

Filler Cap

G

N ES|
Al
=
[
|_T!I'f
k.

r1

ubeE

180° to 270° 270°to 360°

1. The specified fixture rollover rate for eaéh 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: None

Roliover Test Phase Rota(tsigr;-')l'ime HD(Igezi.Te S;:;i(l)lzalg);e
0° to 90° 120 300 0
90° to 180° 117 300 0
1807 to 270° 114 300 0
270° to 360° 120 300 0

27



APPENDIX A

PHOTOGRAPHS



Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

S5 Y P N o v kw02

[ I % T % T N T N T | N B N T N T N N L S S S N N
® N O G R BN SO 0PN R BN SO

TABLE OF PHOTOGRAPHS

Pre-Test Front View of Test Vehicle
Post-Test Front View of Test Vehicle
Pre-Test Rear View of Test Vehicle
Post-Test Rear View of Test Vehicle
Pre-Test Left Side View of Test Vehicle
Post-Test Left Side View of Test Vehicle
Pre-Test Right Side View of Test Vehicle
Post-Test Right Side View of Test Vehicle
Pre-Test Left Rear Three-Quarter View
Post-Test Left Rear Three-Quarter View
Pre-Test Left Front Three-Quarter View
Post-Test Left Front Three-Quarter View
Pre-Test Right Rear Three-Quarter View
Post-Test Right Rear Three-Quarter View
Pre-Test Right Front Three-Quarter View
Post-Test Right Front Three-Quarter View
Pre-Test Overhead View of Test Vehicle
Post-Test Overhead View of Test Vehicle

Pre-Test Overhead View of Test Vehicle (Closeup)
Post-Test Overhead View of Test Vehicle (Closeup)

Pre-Test Driver Dummy Right Side View
Post-Test Driver Dummy Right Side View
Pre-Test Driver Dummy Left Side View

Post-Test Driver Dummy Left Side View

Pre-Test Driver Dummy Left Side View {Door Open)
Pre-Test Driver Dummy Shoulder and Door Top View
Post-Test Driver Dummy Head Contact (CAB)
Post-Test Driver Dummy Head Contact (Headrest)

Page No.
A-1
A-2
A-3
A4
A-5
A-6
A-7
A-8
A-9

A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28



Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Phato No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

29.
30.
31,
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
48.
47.
48.
49.
50,
51,
52.

Post-Test Driver Dummy Head Contact
Post-Test Driver Dummy Upper Thorax Contact
Post-Test Driver Dummy Lower Thorax Contact
Post-Test Driver Dummy Contact
Post-Test Impact Point on Vehicle
Pre-Test impact Zone Close-up View
Post-Test Impact Zone Close-up View
Vehicle Impact

Vehicle Certification Label

Tire Placard

Pre-Test Fuel Filler Cap

Post-Test Fuel Filler Cap

Pre-Test Left Front Wheel Dolly
Post-Test Left Front Wheel Dolly
Pre-Test Left Rear Wheel Dolly
Post-Test Left Rear Wheel Dolly
Pre-Test Right Front Wheel Dolly
Post-Test Right Front Wheel Dolly
Pre-Test Right Rear Wheel Dolly
Post-Test Right Rear Wheel Dolly
Rollover 90 Degrees

Rollover 180 Degrees

Rollover 270 Degrees

Rollover 360 Degrees

Page No.
A-29
A-30
A-31
A-32
A-33
A-34
A-35
A-36
A-37
A-38
A-39
A-40
A-41
A-42
A-43
A-44
A-45
A-46
A-47
A-48
A-49
A-50
A-51
A-52
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Pre-Test Driver Dummy Shoulder and Door Top View
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APPENDIX B

SID/HIIl AND VEHICLE RESPONSE DATA



Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.

1.

© ©° N O o oA W N

RN RN N N NN NN RN 2 s a2 a4 a3 a o o
© ® N O 6 R SN SO D NSO RGN S D

TABLE OF DATA PLOTS

Driver Head X Acceleration vs. Time
Driver Head Y Acceleration vs. Time
Driver Head Z Acceleration vs. Time
Driver Head Resultant Acceleration vs. Time
Driver Head X Velocity vs. Time

Driver Head Y Velocity vs. Time

Driver Head Z Velocity vs. Time

Driver Neck Force X vs. Time

Driver Neck Force Y vs. Time

Driver Neck Force Z vs. Time

Driver Neck Resultant Force vs. Time
Driver Neck Moment X vs. Time

Driver Neck Moment Y vs. Time

Driver Neck Moment Z vs. Time

Driver Neck Resultant Moment vs. Time
Driver Upper Rib Y Acceleration vs. Time
Driver Upper Rib Y Velocity vs. Time
Driver Lower Rib Y Acceleration vs. Time
Driver Lower Rib Y Velocity vs. Time
Driver Lower Spine Y Acceleration vs. Time
Driver Lower Spine Y Velocity vs. Time
Driver Pelvis Y Acceleration vs. Time

Driver Pelvis Y Velocity vs. Time

Driver Upper Rib Y Redundant Acceleration vs. Time

Driver Upper Rib Y Redundant Velocity vs. Time

Driver Lower Rib Y Redundant Acceleration vs. Time

Driver Lower Rib Y Redundant Velocity vs. Time

Driver Lower Spine Y Redundant Acceleration vs. Time

Driver Lower Spine Y Redundant Velocity vs. Time

Page No.



Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No,
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

Driver Pelvis Y Redundant Acceleration vs. Time
Driver Pelvis Y Redundant Velocity vs. Time
Vehicle CG X Acceleration vs. Time
Vehicle CG Y Acceleration vs. Time
Vehicle CG Z Acceleration vs. Time

Vehicle CG Resuitant Acceleration vs. Time
Vehicle CG X Velocity vs. Time

Vehicle CG Y Velocity vs, Time

Vehicle CG Z Velocity vs. Time

Left Floor Y Acceleration vs. Time

Left Floor Y Velocity vs. Time _

Left A-Post at Sill Y Acceleration vs. Time
Left A-Post at Sill Y Velocity vs. Time

Left Lower A-Post Y Acceleration vs. Time
Left Lower A-Post Y Velocity vs. Time

Left Mid A-Post Y Acceleration vs. Time
Left Mid A-Post Y Velocity vs. Time

Left B-Post at Sill Y Acceleration vs. Time
Left B-Post at Sill Y Velocity vs. Time

Left Lower B-Post Y Acceleration vs. Time
Left Lower B-Post Y Velocity vs. Time

Left Mid B-Post Y Acceleration vs. Time
Left Mid B-Post Y Velocity vs. Time

Driver Seat Track Y Acceleration vs. Time
Driver Seat Track Y Velocity vs. Time
Upper Engine X Acceleration vs. Time
Upper Engine Y Acceleration vs. Time
Upper Engine X Velocity vs. Time

Upper Engine Y Velocity vs. Time

Firewall Y Acceieration vs. Time

Page No.

B-8
B-9
B-9
B-9
B-9
B-10
B-10
B-10
B-11
B-11
B-11
B-11
B-12
B-12
B-12
B-12
B-13
B-13
B-13
B-13
B-14
B-14
B-14
B-14
B-15
B-15
B-15
B-15
B-16



Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

Firewall Y Velocity vs. Time

Right Floor Y Acceleration vs. Time
Right Floor Y Velocity vs. Time

Rear Deck X Acceleration vs. Time

Rear Deck Y Acceleration vs. Time

Rear Deck X Velocity vs. Time

Rear Deck Y Velocity vs. Time

Right Front Roof Y Acceleration vs. Time
Right Front Roof Y Velocity vs. Time
Driver Upper Rib Y Acceieration vs. Time
Driver Upper Rib Y Velocity vs. Time
Driver Lower Rib Y Acceleration vs. Time

Driver Lower Rib Y Velocity vs. Time

Driver Lower Spine Y Acceleration vs. Time

Driver Lower Spine Y Velocity vs. Time
Driver Pelvis Y Acceleration vs. Time

Driver Pelvis Y Velocity vs. Time

Driver Upper Rib Y Redundant Acceleration vs. Time
Driver Upper Rib Y Redundant Velocity vs. Time

Driver Lower Rib Y Redundant Acceleration vs. Time
Driver Lower Rib Y Redundant Velocity vs. Time

Driver Lower Spine Y Redundant Acceleration vs. Time
Driver Lower Spine Y Redundant Velocity vs. Time
Driver Pelvis Y Redundant Acceleration vs. Time

Driver Pelvis Y Redundant Velocity vs. Time

Page No.
B-16
B-16
B-16
B-17
B-17
B-17
B-17
B-18
B-18
B-19
B-19
B-19
B-19
B-20
B-20
B-20
B-20
B-21
B-21
B-21
B-21
B-22
B-22
B-22
B-22
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@B FMVSS 201 RIGID POLE
2009 CHEVROLET MALIBU

C90110

Test Date: 03/11/2009
Speed: 17.7 mph (28.5 km/h)

5 DRIVER HEAD X (G's) vs TIME (ms)
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@R FMVSS 201 RIGID POLE

=T

Test Date: 03/11/2009

2009 CHEVROLET MALIBU Co0110 Speed: 17.7 mph (28.5 km/h)
5 DRIVER HEAD X Velocity (kph) vs TIME (ms)
|
0 T _ | \\ Max; 2.2 kph
T \, Tmax: 225.0 ms
-2.5 =
T \ Min: -8.6 kph
-5
] \ S Tmin: 115.3 ms
-7.5
1 - CFC 180
_10 :IHHHHH‘H::HHHHHH LB 2 o T T R A S
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
30 DRIVER HEAD Y Velocity (kph) vs TIME (ms)
T Max: 28.8 kph
20 A\ P
T \ Tmax; 26.8 ms
10 .
T \ Min: -19.7 kph
0
T ~——— Tmin; 75.8 ms
-10
1 L CFC 180
-20 ::::IH::H.‘H::,:I‘.WHHHH::::HHH::IH:::!IHHH-"
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
DRIVER HEAD Z Velocity (kph) vs TIME (ms)
157 . e T e 7,20
1257 B Tmax; 300.0
10 max: 300.0 ms
757 Min: -0.4 kph
5 - ,
T Tmin: 71.7 ms
2.5':_1 \\ o]
07 -1 GFC 180
-25 1+t .H:|HHHHHHI:HIIIIHHHHHIIH.‘::HIHHIIHHH
-20 0 40 60 80 100 120 140 160 180 200 220 240 260 280 300




EWWF FMVSS 201 RIGID POLE Test Date; 03/11/2009
2009 CHEVROLET MALIBU €90110 Speed: 17.7 mph (28.5 km/h}

DRIVER NECK FX (N} vs TIME (ms)

50 PSSP DY (U R B L) TR RPN . \f e S T S S ——— Max' 89.4 N
T \"w
(S — [ . _
50 A A ,,f’" rnagy e TMAX: 165.7 Ms
507 \ 7
1001 M\ S , Min: -264.6 N
-150 ,
T \A /" Tmin: 51.5 ms
-200— : \ T
-250 ,“-" CFC 1000
=300 +H - e e

-20 0 20 40 60 80 ‘fOO 120 140 160 180 200 220 240 260 280 300

o DRIVER NECK FY (N) vs TIME (ms)

400 [ /\ Max: 589.0 N
200 T / Tm.ax: 559 ms
ol r/\/ \ ' | Min: -356.8 N
i Y \/\"’““\ ,_‘_M/ Trin: 149.1 ms
200
ool :\J\V“/ IIIIIIII CFC 1000

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 '300
. DRIVER NECK FZ (N) vs TIME (ms)

1 | ‘

400 : Max; 446.7 N

3001 i J ﬂ W N Tmax: 47.4 ms
1. | i

?22“ ﬂ ' I A/w | va\ er‘l.-73.2N
1 \(/\,,/ TP S Tmin: 59.7 ms

T CFC 1000
-1 00 - e e e

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 DRIVER NECK FResultant (N) vs TIME (ms)

600—1 AL L . - ot— | Max: 663.3N
5007 | Tmax: 55.0 ms
223 I | Min: 24N
200 -{ Tmin: 0.0 ms
100 CFC 1000
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=20 0 ?Cll 40 60 8@ ’EOC‘ 12@ 14@ 160 180 200 220 240 260 280 "%OO
B-3



“Eaga FMVSS 201 RIGID POLE Test Date: 03/11/2009
2009 CHEVROLET MALIBU €90110 Speed: 17.7 mph (28.5 km/h)

] DRIVER NECK MX (Nm) vs TIME (ms)

) 1 ! "/)A’\_ | - o Max: 9.0 Nm
5 T L’W /1 \ A~ T ngx: 296.7 ms
1 \ / Min: -96.3 Nm
=07 \ Tmin: 54.6 ms
75T \/ CFC 600
-100 -+ H HHHHH-HHH

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

 DRIVER NECK MY (Nm) vs TIME (ms)

5] ~ ' Max: 15.2 Nm
10 - / X N Tmax: 66.8 ms
g—__— | I\ / f/ \\ . /,—w—-\/""’“\\ Min: -11.8 Nm
51 \U/ / /\\ // { Tmin: 46.5 ms

104 A e N // 1 CFC 600

-15

R RER RS e L e S NI NS P VE PSP WA NP U U DU O
20 O 20 40 60 80 100 120 140 160 180 200 220 240 260 250 300
. DRIVER NECK MZ (Nm) vs TIME (ms)

201 | : ‘ e Max: 21,6 Nm
157 / \\ Tmax: 233.3 ms
12 1 Py - Min; -9.9 Nm
o / \“___ S , \ Tmin: 141.0 ms
5 . s __/“/ /. \\ CFC 600
-10 -

20 0 200 40 60 80 100 130 140 166 180 200 220 240 260 280 300

0 DRIVER NECK MResultant {Nm} vs TIME (ms)

Max: 96.4 Nm
80

T Tmax: 54.6 ms
60+ :

T | Min: 0.0 Nm

1 ; 1 ; min: 0.0 ms
2T ' F/\/\\//_T\ _— GFC 600

'!:IJ::::iii: ----- j....!...}f
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E [mu@ﬂ &% FMVSS 201 RIGID POLE Test Date: 03/11/2009
= WHNTHON 2000 CHEVROLETMALBU 90110 Speed: 17.7 mph (28.5 km/h)

DRIVER UPPER RIB Y (G's) vs TIME {ms)

Max: 77.7 G's

50 1 , 1 Tmax: 225 ms

25 I | Min:-48.1 G's
o TW IIU\L/‘/\ - \J? N N

i ' My I L Tmin: 23.6 ms

-25 T CFC 1000

=50 R
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVERUPPER RIB Y Velocity (kph) vs TIME {ms)

251 Max: 28.5 kph
T N p

Tmax: 0.0 ms

10 \ B Min: -8.1 kph

57 \ ' Tmin: 92.8 ms

5T \\—’\_./ M — 1 CFC 180

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
DRIVER LOWER RIB Y (G's) vs TIME {ms)

Max: 72.2 G's

Tmax: 23.2 ms

k
|

i . S N I | i 467 s
0 I W\fﬁ\w W%VMM

Tmin: 25.3 ms

N
(%) ]
i
]
T
b
- —

CFC 1000

=50 R e e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

o .DRIVERLOWER RIB Y Velocy (kph) vs TIME (s

25 ,\\ Max: 28.5 kph

01 [ B N ; Min: -8.1 kph
P | ' 1 ' | Tmin: 70.8 ms
T~ e CFC 180

26 0 20 A0 BG AD 100 120 140 160 180 200 220 240 360 280 300
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= | Hﬂﬂ &l FMVSS 201 RIGID POLE Test Date: 03/11/2009
2009 CHEVROLETMALIBU  C90110 Speed: 17.7 mph (285 km/h)

DRIVER LOWER SPINE Y (G's)vs TIME (ms)

1 i
50 /A\ | Max: 53.4 G's
40 \ : : ‘ Tmax: 45.4 ms
1 Min:-8.0 G'
10— - \’\_ -2 - Tmin: 85.5 ms
°1 ] \/w/““hw AT === CFC 180
=10 e t

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
 -DRIVER LOWER SPINE Y Velocity (kph} vs TIME (s

25 - - Max: 28.5 kph
20
154 \ , Tmax: 0.0 ms
10T - \ T Min: -6.9 kph
g T \ Tmin: 74.0 ms
+ L~ | a—
-5 —_— == CFC 180
-10

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
, DRVER PELVIS Y (G vs T ()

50 /\\ Max: 54.3 G's
407 1T Tmax: 45.0 ms
30 T / \ Min: -8.2 G's
20 = [ N
10 1 /JJ \l . _ - Tmin; 88.1 ms
07 Wﬂ\,« W/;ﬂ’f & e <= CFC 1000
-10

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
, DRIVER PELVIS Y Velocy (oh) vs TIVE (m)

25+ | Max: 28.5 kph
12_"_ NS RN (. U Pa mm| | | Tmax: 0.0 ms
10—+ o e | Min: 6.0 kph
g'--“_" T | Tmin:2104 ms
1 :’_j_‘_—_"_-' B B T
5T s : CFC 180
407 - y
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== Il OB FMVSS 201 RIGID POLE
==l

Test Date: 03/11/2009

8 2009 CHEVROLET MALIBU £90110 Speed: 17.7 mph (28.5 km/h}
100 DRIVER UPPER RIB Yr (G's) vs TIME (ms)
|
75 | Max: 75.7 G's
50l )m el . I T LT — Tmax: 22.5 ms
o5 “] ;j (LI L\ | Min: -47.5 G's
o] DAAYEN ' S dv'\, M = = Tmin: 23.6 ms
-257 CFC 1000
-50 1+

20 0 20 40 60 80 100 120 140
DRIVER UPPER RIB Yr Velacity (kph) vs TIME (ms)

160 180 200 220 240 260 280 300

257 N Max: 28.5 kph
fg T Tmax: 0.0 ms
10+—————pt—rpee Ll L L Min: -7.7 kph
51 \
ol \ Tmin: 92.6 ms
-5 : N ) ——=——{ CFC 180
10 -

20 0 20 40 60 80 100 120 140
5 DRIVER LOWER RIB Yr (G's) vs TIME (ms)

160 180 200 220 240 260 280 300

|

Max:67.2 G's

Tmax: 23.2 ms

T A Min: -45.1 G's
0 I \\Jf/‘ " et
1 Tmin: 25.3 ms

CFC 1000

=50 R
-20 0 20 40 60 80 100 120 140

160 180 200 220 240 260 280 300

o DRIVER LOWER RIB Yr Velocity (kph) vs TIME (ms)

25+ VA Max: 28.5 kph
20 )
15 Tmax; 0.0 ms
10~ | Min: -7.9 kph
5T 1 T Tmin; 70.9 ms
0T T %
57 P - ; fm—i CFC 180
=10 ::::L::;!:H:g::::!;:::;:en::::::::::::{::::::::::::!:::::H:::::::::
=20 0 20 40 66 80 100 120 140 160 180 200 220 240 280 280 300
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g H nqﬂ % FMVSS 201 RIGID POLE Test Date: 03/11/2009
2009 CHEVROLET MALIBU £90110 Speed: 17.7 mph (28.5 km/h)

DRIVER LOWER SPINE Yr (G's} vs TIME (ms)

50 /f\\ Max: 53.6 G's
40 T \ ’ ‘ ] T N Tmax: 45.4 ms
30 -+ 5l on -
-- \

) Min: -8.5 G's

10+ - -] P:’q/_ _\_’\, I I SRS AR IR SR N B Tmin: 85.4 ms
0 ' S M”‘w - o ——= CFC 180
T ]

=10 =+ -
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER LOWER SPINE Yr Velocity (kph) vs TIME (ms)

25 - Max: 28.5 kph
207 Tmax; 0.0 ms
15 T \ i -
107 \ Min: -6.9 kph
g—"“ \ Tmin: 73.8 ms
51 N - =" CFC 180
-10 e I 4

30 0 20 40 60 80 100 130 140 160 180 200 230 240 260 280 300
, DRIVER PELVIS Yr (G vs TIME (ms)

50 1 gn 1 Max; 54.3 G's
40 1 / \\ Tmax; 44.9 ms
23 1 |\ _. Min: -8.3 G's
10 T /JP/ \1 I wer| Trmin: 87.7 ms
10 T ]L/\\, Hﬂ/wf ' — CFC 1000
=10 R

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
DRIVER PELVIS Yr Veloiy (kph) vs TIME ()

25 N | Max: 28.5 kph
20 N S ISR IR, o §- - - = Al mom oo o I, . ) W, — I
151 3 | Tmax: 0.0 ms
10} Min: -5.9 kph
gz B B ] Tmin: 210.9 ms
-5 == 1 CFC 180
D e R oo o e m ot e o = oS IS SEUVA VA [ SV ISR BV PPN S
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R G H 2000 CHEVROLETMALIBU 90110 Speed: 17.7 mph (28.5 kmi)

) VEHICLE CG X (G's) vs TIME {ms)

1 | } A ! Max: 1.6 G's
0 "y /A\ // ‘UN\V[\"K e | Tmax: 5.5 ms
1T v ‘ Min: -3.1 G's
! \ o Tmin: 17.9 ms
° T " | CFC 80

-4 B e LI I B e . B ML o o
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
 VEHICLE CG Y (G5} vs TIME (ms)

Max: 20.3 G's

fg I A Tmax: 38.5 ms
104 A ’ U\VA A - Min:-é).b‘ .G's
VLA

5T / ) Vi — Tmin: 4.9 ms
0 T . N R CFC 60

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

5 VEHICLE CG Z (G's) vs TIME (ms)

7. ] :
T {-/"\ f\ Max; 7.0 G's
- + [ Tmax: 53.1 ms
Tl \ / / V\/f\—vf\nf*—\f/\,_,_..___fﬁ\// Min:-3.9 G's
0 N/ " 7 ,
1 \ﬂ /\/ Tmin: 27.9 ms
25 i l
1 V CFC 60

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

VEHICLE CG Resultant {G's) vs TIME {ms)

25 1

T Max: 20.6 G's
20 ;

T Tmax: 38.5 ms
15

1 i Min: 0.0 G's
10+ : 3

1 Tmin: 0.0 ms

| — . CFCB0
@ | 14 L

20 0 Eﬁ 4060 B0 100 150 140 160 160 260 220 240 266 280 300
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@R FMVSS 201 RIGID POLE
2009 CHEVROLET MALIBU

Test Date; 03/11/2009

Speed: 17.7 mph (28.5 km/h)

5 VEHICLE CG X Velocity

kph) vs TIME (ms)

0 1 - Max: 0.0 kph
+ s —_—

25 = I Tmax: 9.8 ms
-5 Min: -11.6 kph
757 — 1 Tmin: 300.0 ms

10 T CFC 180
-125 H+ e e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 VEHICLE CG Y Velocity (kph) vs TIME (ms)
25+ . - Max: 28.5 kph
20 +- \
151 \‘\ - Tmax: 7.4 ms
10 Ay o
51 i Min: -10.9 kph
_g T — Tmin: 300.0 ms
-10 CFC 180
=15 et

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

i VEHICLE CG Z Velociy (kph) vs TIME (ms)

10 T Max: 12.2 kph
7.5 Tmax: 300.0 ms
1 / \
5 iy, | | Min: -0.0 kph
-+ f\____/ p
257 Tmin: 0.0 ms
Wil
07 CFC 180
-2 .5 -+

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300




Test Date: 03/11/2009
Speed: 17.7 mph (28.5 km/h)

FMVSS 201 RIGID POLE
2009 CHEVROLET MALIBU

——[[[}

€90110

LEFT FLOOR Y (G's) vs TIME (ms)

I T
20 1 : i Max: 22.1 G's
154+ / § /x _ - —teed Tmax: 14.8 ms
-1 A .
10 . - - Min: -3.0 G's
5 I { (XJ \\/’ [\V \/A i B 7 Tmin; 22.7 ms
1 \- . .
1 i | CFC &0
20 0 20 4|0 60 80 100 120 140 160 180 200 220 240 260 280 300
LEFT FLOORY Velocity (kph) vs TIME {ms)
£ \ .
25 W\\ Max: 28.6 kph
20— N Tmax: 7.6 ms
15
ol \\ Min: -0.5 kph
5 ™~ Tmin: 188.1 ms
- \_‘_‘_-_
O 1=t 1" : CFC 180
=5 L I e
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
P LEFT A-POST @ SILL Y (G's) vs TIME (ms)
154 A | Max: 17.4 G's
g A
51 N / v \/\f\ Tmax: 56.7 ms
0 J \H ’ﬂvl - Min: -16.1 G's
57 Ul Tmin: 23.0 ms
-10 T v I
-167 e e 1 CFG 60
=20 -+
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
35 LEFT A-POST @ SILL Y Velocity (kph) vs TIME (ms)
30 1 ﬂ,ﬂfv\ ¥ - - Max: 30.7 kph
257 \\ ) | Tmax: 30.0 ms
20
15 | Min: 3.2 kph
T i
P N - ! 1 Tmin: 233.7 ms
Gf—t - - s —for— et CFC 180
0 .H:!::: ..... AR RREE! ::::!:::s
20 0 2@ 4@ 0@ 80 ‘0{} ‘E20 14(} 160 *80 20{) 42@ é4@ 26{1 280 30@
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—— a M@ﬂ @F FMVSS 201 RIGID POLE Test Date: 03/11/2009
e el ® 2009 CHEVROLET MALIBU €90110 Speed: 17.7 mph {28.5 km/h)

0 LEFT LOWER A-POST Y (G's) vs TIME (ms)

T A Max: 27.6 G's
20+ e |
0 T H . M . Tmax: 15.0 ms
1 / V\ /\f \,/ e Min: -15.5 G's
0 I ‘/ | Tmin: 25.0 ms
10 Bl | CFC 60

=20 e HH e
20 0 20 40 60 80 100 120 140 160 180 200 22|0 240 260 280 300

o LEFT LOWER A-POST ¥ Velocity (kph) vs TIME ()

051 \\\r . | Max: 28.6 kph

20 T \/\\
il ‘""\ Tmax: 4.8 ms

15 P I \n AL R .

10 T N Min: -1.5 kph

51 ™ e Tmin: 184.1 ms

0 _ N S S ope— — | CFC 180

b

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
 LEFTMID A-POST Y (G5) vs THIE (ms

ik |
25 —" I PN R da Max: 28.2 G's
20 T /

Tmax: 54.2 ms

[ /\ f / 1 | e in: - 's
RERA WA IZaN Vin-006
ol / \ T S L I Tmin: 57.4 ms
5 ’ - = e = —=plp o= { CFC 80

L e o o o B B AL L L R B s e o e m o o S EE S SAE AA
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 LEFT MID A-POST Y Velocity (kph) vs TIME (ms)

251\ o Max: 28.7 kph
20 1 e TS SRUE R S - ]
T \ R || Tmax:8.4ms

-+ Min: -5.2 kph

o 1 i Tmin 213.7 ms
== | CFC 180

-4 0~ [ Ll

1?!?||'r:e'::!|||ii5...\.ll‘liilliu‘:§:€=iiii1:?::::::3:.‘:”:!!::
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— Dﬂ Eﬂg @ FMVSS 201 RIGID POLE Test Date: 03/11/2009

2009 CHEVROLET MALIBU C90110 Speed: 17.7 mph (28.5 km/h)

o LEFTBPOST @SILL Y (G') vs TIME ms)
T
A Max: 40.5 G's
0 . - -
1 s No Valigd Data After Tmax: 14.0 ms
50 Approximately 20/msec. o
T Min; -172.0 G's
-100
1 Tmin: 20.0 ms
-150
1 CFC 60
-200 L e o B e e e e e e T ANEFINANS IFEPEPIE VP EIFUNS PR IR
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 LEFT B-POST @ SILL Y Velocity {kph) vs TIME (ms)
28 1 1 Max: 28.5 kph
277 No Valid-Data-After SR
26 Ap roxilnateﬂy 20 msec] Tmax: 6.7 ms
251 )
241 Min: 20.6 kph
237 Tmin: 15.9 ms
227 | - :
217 - CFG 180
20 -+
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
o LEFT LOWER B-POST Y (@'s) vs TIME (ms)
601 /I Max: 69.9 G's
40 l ” Tmax: 14.8 ms
20 / ’ ] - Min: -24.5 G's
07 ’ Uf\ j/\vﬂv‘“ = Tmin: 20.6 ms
-20 y CFC 60
-.40 1 ::HH:I
20 0 20 40 60 80 100 120 140 ‘160 180 200 220 240 260 280 300

0 LEFT LOWER B-POST Y Velocity (kph) vs TIME (ms)
|

; | | .
o5 Y Max: 28.6 kph
20_"_ \ | ) | N Tmax: 7.3 ms
1 Min: 8.4 kph
| _;__ Tmin; 187.4 ms
~—1 | | cre 180

|||||||||

G 80 TGO 120 14(‘ 160 “80 ?OP ??ﬂ 24} /60 28‘:’)‘ 300
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—— EEE@H @] FMVSS 201 RIGID POLE Test Date: 03/11/2009
———— o *¥ 2000 CHEVROLET MALIBU C90110 Speed: 17.7 mph (28.5 km/h)

0 LEFT MID B-POST Y (G's) vs TIME (ms)

|
soL - ﬂ | Max: 81.1 G's
60—+ - Tmax: 15.6 ms
40 : \ : : - - Min: -2.5 G's
20 ' \,\ f : : A i ~! Tmin; 201.6 ms
1 A / \ A —
07 | CFC 60
=20 -

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 340

o LEFT MID B-POST Y Velosly (kph) vs TIME (s

257 Wn\ ‘ -- Max: 28.6 kph
20} \ Tmax: 2.2
15 I ' max: £.£ ms
10 : ~=| Min: -8.8 kph
5] L
ol ™ __ Tmin: 190.7 ms
51 E— CFC 180
10 BaRsa

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
. DRIVER SEAT TRACK Y (G5) vs TIME (m)

40+ ’ﬂ | Max: 4856 &'

30 ' NeValid Data-Afte Tmax: 13.0 ms

20_"_ / Approximately 20 msec Min: -1.0 G's

10T / V ' Tmin; 3.9 ms
07 CFC 60

10 -

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 DRIVER SEAT TRACK Y Velocity (kph) vs TIME (ms)

T \ Max: 28.6 kph
27.5
T H No Valid Data [After Tmax: 7.3 ms
25 Approximately 20mjsec:
1 | ; Min: 17.8 kph
2215 " - = v o ; L .
1 3 Tmin: 16.7 ms
20__. ,i -
Il | ! ; CFC 180
17.5 :::::::,::H{::::::::::::!::e:::H:;:::::::H:::::::::!:::;::::::::
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lﬂﬂ@ FMVSS 201 RIGID POLE Test Date: 03/11/2009
2009 CHEVROLET MALIBU €90110 Speed: 17.7 mph (28.5 km/h)

UPPER ENGINE X {(G's) vs TIME {ms)

I

4 :
1 / _

g

1 [ Tmax: 99.5 ms
0+ /J \ 1T Min-3.7 Gs
:; T \ o . Tmin: 46.7 ms
3] \ / i CFG 60

-4 S RN SN -

20 0 20 40 60 80 100 120 140 160 180 200 220 240 360 350 300
UPPER ENGINE Y (G's) vs TIME (ms)

1 I
12.5 e Max: 12.7 G's
10 [ /f\/ | \\ Tmax: 83.1 ms
7‘: 1 / \ Min: 2.3 G's
251 l \\ Tmin: 193.2 ms
+ b
0 T - I / . el CFC 60
2.5 A e Th WEMAVE IV S

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
) UPPER ENGINE X Velocity (kph} vs TIME (ms}

! L —] - Max: 1.3 kph
0 1 \ / S~ L | Tmax: 129.2 ms
-1 ) Min: -3.0 kph
21 | / - Tmin: 69.0 ms
3 : £ CFC 180

-4
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 UPPER ENGINE Y Velocity (kph) vs TIME (ms)

o5l N b L b bl Max: 285 kph
207 \\ | Tmax: 0.0 ms
12 U e Min: -2.9 kph
5 1 Tmin; 167.3 ms
ot " | :___/ | CFC 180
=B -
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B HI E @B @B FMVSS 201 RIGID POLE Test Date; 03/11/2009
S o0 ®8 2009 CHEVROLET MALIBU C90110 Speed: 17.7 mph (28.5 km/h)

5 FIREWALL Y (G's) vs TIME (ms)

104 AALA Max: 10.5 G's

75__ \ / - \/\-_[—\\ ceecdoo| Tmax: 50.4 ms
5 A/ , -t ' Min: -1.0 G's
2.5+ [ N

/ i ~ Tmin: 269.2 ms

........ I
t—t

-2_5-:::: it -t
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 FIREWALL Y Velocity (kph) vs TIME {ms)

05 T N Max: 28.6 kph
20 i \\ Tmax: 9.0 ms
15 < : Min: 0.2 kph
10 T \\ Tmin: 152.5 ms
CFC 180

| ———]

||||||||

0 LI I R e o o B e B B B e e e o T I I . o B B
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
 RIGHT FLOOR Y (@'s)vs TIME (ms)

o1 /\v\ AW Max: 124 G's
10 \/\/
7.5 I / \U/\V/ \/\_ i Tmax: 14.8 ms
: o Min:-0.5G's
2.5 1 /I x N i Tmin: 215.4 ms

5

o, .\

0 ~ CFC 60
25

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

. RIGHT FLOOR Y Velocity (kph) vs TIME {ms)

257 \\ .Y 2l it ] o | Max: 28.5 kph

' Tmax; 0.0 ms
s NI !
T : S Min: -3.6 kph

10 Pt
I ~

5 ST, P . . Tmin; 154.8 ms
‘ ] C T CRC 180
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Ol FMVSS 201 RIGID POLE Test Date: 03/11/2009

L

2009 CHEVROLET MALIBU ~ C90110 Speed: 17.7 mph (28.5 km/h)
3 REAR DECK X (G's) vs TIME (ms)
T
1 [\ Max: 2.6 G's
2 i
1 il /\/ ‘ /\ Tmax: 35.3 ms
1 \[ U \ \./.\/\_\ j\/\,\/\’\ Min:-1.5G's
0 e Iy en
L A EAY /VV ~ \ /‘/\,\/\/\ A Tmin: 83.3 ms
-1
| U v CFC 60
-2 bttt
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REAR DECK Y (G's) vs TIME (ms)
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o1 NINVARN
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. T / \ Min: -1.2 G's
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01 ‘r_ - ,"f—f F——1—= CFC 60
-2. 5 -+ e
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REAR DECK X Velocity (kph) vs TIME (ms)
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1 ;\/ \
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0 REAR DECK'Y Velocity (kph) vs TIME (ms)
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——— !EE‘HW FMVSS 201 RIGID POLE Test Date: 03/11/2009
———— "R 009 CHEVROLETMALIBU €011 Speed: 17.7 mph (285 km/h)

RIGHT FRONT ROOF Y (G's) vs TIME (ms)

50 f _ | Max: 227 G's
15 : "\\ ------ /\ el | e - el L Tmax: 46.4 ms
10— : Siva - Min:-1.3 G's
o1 LIV TN [
// \ N~ Tmin: 272.9 ms
0 1 ] CFC 60

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 RIGHT FRONT ROQF Y Velocity (kph) vs TIME (ms)
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T ™

207 \ Tmax: 8.0 ms
157 ~ g

10+- \\ : ‘ Min: -5.6 kph

g 1 N Tmin: 199.7 ms

57 B =11 CFC 180
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Dﬂﬂﬂmg FMVSS 201 RIGID POLE Test Date: 03/11/2009
“= 2009 CHEVROLET MALIBU €90110 Speed: 17.7 mph (28.5 km/h)

DRIVER UPPERRIB Y (G's) vs TIME (ms)

50 i Max: 56.5 G's
40 I \ - 1 Tmax: 39.5 ms
30 4 U _
] Min: -10.0 G
104 v\/ \x/\ SRR R R R S S ~J Tmin; 110.1 ms
0 N N /\\,\ /\/‘ SANAATT FIR 100
=10 e

20 0 20 40 60 80 100 120 140 ‘160 180 200 220 240 260 280 300
DRIVER UPPER RIB Y Velocity {kph) vs TIME (ms)
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107 \ - : Min: -7.5 kph
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. DRIVER LOWER RiB Y (G's) vs TIME (ms)

] 1 :
p S B I (N A - - Max: 50.2 G's
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A0F ) I v 212 | FIR 100
20

20 0 20 40 60 80 100 120 140 160 180 200 220 340 260 280 300

0 DRIVER LOWER RIB Y Velocity (kph) vs TIME {ms)
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————— Eﬂﬂﬂﬂlﬂ @h FMVSS 201 RIGID POLE Test Date: 03/11/2009
R b % 2009 CHEVROLET MALIBU €90110 Speed: 17.7 mph (28.5 km/h)

 DRIVER LOWER SPINE Y (§'5)vs TIME (ms)

50- A Max: 52.0 G's

sl - [\

T \ ' h B "7 Tmax: 45.1 ms
30 T . \ - 1 — 3 o E
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H ﬂ E@H ) FMVSS 201 RIGID POLE Test Date: 03/11/2009
“ 2009 CHEVROLET MALIBU €90110 Speed: 17.7 mph (28.5 km/h)

DRIVER UPPER RIB Yr (G's) vs TIME (ms)

60
501 Max: 57.0 G's
40— Tmax: 39.5 ms
307 | Min: 97 G's
20_“_ . oL el = e i o [ | T
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DRIVER UPPER RIB Yr Velocity (kph) vs TIME (ms)
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2 DRIVER LOWER RIB Yr (G's) vs TIME {ms)
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FMVSS 201 RIGID POLE

Test Date: 03/11/2009

2009 CHEVROLET MALIBU ~ €90110 Speed: 17.7 mph (28.5 km/h)
60 DRIVER LOWER SPINE Yr {G's) vs TIME (ms)
1
504 /A\ Max: 52.1 G's
407 \ Tmax: 45.1 ms
07 \ | Min:-7.96's
20t B VR St R o T
10+ i i \-’;, SR A . . - | Tmin: 85.7 ms
0 - N = ] FIR 100
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APPENDIX C

SID/HIIl CONFIGURATION AND PERFORMANCE VERIFICATION DATA



Vehicle and Dummy Temperature

Test Vehicle: 2009 Chevrolet Malibu NHTSA No.
Test Program: FMVSS 201P Test Date:

—
T

| - [ f\.’!r "1 [}
w ANy AN ; .

C90110
March 11, 2009




SID/HIN Calibration Data Sheet

Side iImpact Dummy

Head Drop Calibration (Lateral)

ATD Serial No: 036 Test I.D: D09261

Tested Parameter Units Specification | Result Pass/Fail

Laboratory Temperature deg C 18.910 25.5 22.3 Pass

Laboratory Relative Humidity % 10to 70 25 Pass

Peak Resuitant Acceleration G's 120 to 150 140 Pass

Is Resultant Curve Unimodal? N/A 15% of peak Yes Pass

Peak Longitudnal Acceleration G's +-15 8.6 Pass
Overall Test Results Pass

Zie. B —

Laboratory Tech@rlj

Approved By

2/12/09

Test Date




= ||[/H

Test Description: Head Drop
Component: D09261

Test Date: 2/12/09
Speed: 0 ft/s, 0 m/s

Peak Resultant Acceleration (G's) Vs Time (ms)

A
el

150 l
i
125 4
YMax: 140.3 ¢
100 4-— - - i
Tmax: 20.1 ms
75 m
| YMin: 0.2 G’s
A0 L. . .,J Tmin: 28.3 ms
5 CFC 1000
25 |
|
0 . w - s} '
0 20 40 60 80 100
10 Peak Longitudinal Acceleration (G's) Vs Time (ms)
|
7.5 R
YMax: 8.6 G's
E Tmax: 19.9 ms
25
: YMin: -3.1 G’s
0 - ) m ‘hwm\qﬂw‘-rww- o AP wwwwk\d‘.r Tmin: 21 .5 ms
25 1 N : ) ) . ] CFC 1000
' ; !
-5 ottt : } i { : |
0 20 40 60 80 100



SID/HIil Calibration Data Sheet

Side Impact Dummy
Thorax Impact Test

ATD Serial No: 036

Test |.D: D09262

Ziw b,

Laboratory Techbician

Approved By

Tested Parameter Units Specification | Result Pass/Fail
Laboratory Temperature deg C 18.9-255 22.0 Pass
Laboratory Relative Humidity % 10t0 70 17 Pass
Probe Velocity m/s 422 -4.31 4,30 Pass
Upper Rib G's 37 - 46 42 Pass
Lower Rib G's 37 - 46 43 Pass
Lower Spine G's 15-22 17 Pass
Overall Test Results Pass
————————————————————

2/16/09

Test Date




————— 1THT Test Desc: Thorax Impact
E“Eg@ﬂ]h pec

Component ID: D09262

Test Date: 2/16/09
Speed: 14.12 ft/sec, 4.30 m/s

50

40

30

20

10

=20

Upper Rib (G's) vs Time (ms)

| YMax: 42.2 G'S

Tmax: 51.3 ms

YMin: -12.6 G'S

Tmin: 58.2 ms

FIR 100

80 100

YMax: 43.1 G's

Tmax: 51.3 ms

YMin: -11.2 G's

Tmin: 78.8 ms

FIR 100




E!!E‘l QE Test Desc: Thorax Impact Test Date: 2/16/09
=——HENSIEE  component ID: D09262 Speed: 14.12 ft/sec, 4.30 m/s

20

Lower Spine (G's) vs Time (ms)

YMax: 17.0 G's

10 L. Tmax: 56.4 ms
YMin: -4.8 G'S
5 1 _
Tmin: 74.4 ms
FIR 100
0
_5 [ ‘
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SID/HIII Calibration Data Sheet

Side Impact Dummy
Pelvis Impact Test

ATD Serial No: 036 Test L.D: D09263

Tested Parameter Units Specification | Result Pass/Fail

Laboratory Temperature deg C 18.9t0 25.5 22.0 Pass

Laboratory Relative Humidity % 10to 70 17 Pass

Probe Velocity m/s 4.27 - 4.33 4.27 Pass

Pelvis Acceleration G's 40 - 60 41 Pass
Overall Test Results Pass.

_ 2/16/09
Laboratory Tech#iciar Test Date

Oaurd, ﬂ{)&lmww_.

Approved By

-7

(%]




————— Eﬁﬂﬂgﬂ Test Desc: Pelvis Impact Test Date: 2/16/09
- & Component ID: D09263 Speed: 14.01 ft/sec, 4.27 m/s

Pelvis Acceleration (G's) vs Time (ms)

50
40 o NN
YMax: 41.3 G'S
304 S
Tmax: 59.0 ms
20 YMin: -8.8 G'S
10 Tmin: 70.3 ms
FIR 100
0 \/
-10 — —t——— — PR S — —
0 20 40 60 80 100



SID/HHI Calibration Data Sheet

Side Impact Dummy

Abdominal Compression Calibration {(Pre-Load = 10 Ibs)

ATD Serial No: 036 Test I.D: D09264
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.9-255 21.9 Pass
Laboratory Relative Humidity % 10to 70 24 Pass
Force At 12.7 mm N 104 -162 145 Pass
Force At 19 mm N 163 - 222 199 Pass
Force At 25.4 mm N 222 - 280 268 Pass
Force At 33 mm N 325 - 391 360 Pass

Overall Test Results Pass
é"w ” 2/12/09
Laboratory Techn W Test Date

Loawid, Wm

Approved By

Nt
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Test Description: Abdomen Compression Test Date: 2/12/09

Component: D09264

Speed: 0 ft/sec, 0 m/s

700

Abdomen Compression (N) Vs Displacement (mm)

600

500 -

400 L.

300

—J YMax: 685.3 N

/ Xmax: 50.4 mnr

g YMin: 23 N

200

Xmin: -4.2 mm

40




SID/HIII Calibration Data Sheet
Side Impact Dummy
Lumbar Flexion Calibration

ATD Serial No: 039 Test I.D: D09265
Tested Parameter | Units Specification | Result Pass/Fail
Laboratory Temperature deg C 18.9-25.5 21.9 Pass
L.aboratory Relative Humidity % 10to 70 25 Pass
Force At 0 deg N 0.0-26.7 0.0 Pass
Force At 20 deg N 97.9-151.2 121.7 Pass
Force At 30 deg N 151.2-204.6 157.0 Pass
Force At 40 deg N 204.6 - 258.0 | 220.3 Pass
Return Angle | deg 12 Maximum 1 Pass
Overall Test Resdilts Pass

é('w g 2/12/09

Laboratory Techbgician Test Date

Approved By

D]
B

SN

—%




ﬁi E GE .ail Test Description: lLumbar Flexion
d
@ Component: D09265

Test Date: 2/12

/09

Speed: 0 ft/sec, 0 m/s

250

Lumbar Flexion (N) vs Displacement (deg)

YMax: 222.2 N

Xmax: 40.5 deg

YMin: -0.0 N

"1 Xmin: 0.00 deg

40

50




SID/HIII Calibration Data Sheet
Side Impact Dummy
Neck Pendulum Test

ATD Serial No: 036 _Test |.D: D09269
Tested Parameter Units Specification | Result Pass/Fail
Laboratory Temperature deg C 20.6to 22.2 21.2 Pass
Laboratory Relative Humidity % 10t0 70 20 Pass
Impact Velocity m/s 6.89t0 7.13 6.96 Pass
10 ms m/s 1.96 to 2.55 2.32 Pass
20 ms m/s 412t05.10 4.43 Pass
Pendulum Deceleration
30 ms m/s 57310 7.01 6.11 Pass
40to70ms | m/s 6.27 to 7.64 6.96 Pass
Midsaggital Plane Max Rotation deg 66 to 82 70 Pass
Head Rotation Peak to Zero - Decay Time ms 58 to 67 67 Pass
Max. Mx at Occipital Condyles Nm 73 to 88 75 Pass
Mx Peak To Zero - Decay Time ms 49 to 64 56 Pass
Mx Peak to Max. Head Rotation ms 2t0 16 10 Pass
ﬁ«& g ,@4\ 2/13/09
Laboratory Technl an Test Date

RDawid, WMMMM

Approved By

c-12




=== i Ei_l' Test Desc: Neck Bending
=—‘ﬂ41@ el Component ID: D09269

Test Date: 2/13/09
Speed: 22.83 ft/sec, 6.96 m/s

Pendulum Deceleration (m/s) vs Time (ms)

YMax: 7.0 m/s

Tmax: 40.2 ms

- ~-—{ YMin: -0.0 m/s

TMin: 2.3 ms

CFC 60

20 10 0 10 20 30 40 éO 60

70

80 80 100



= Wﬁﬂﬂ QE Test Desc: Neck Bending Test Date: 2/13/09
e —— M L Component ID: D09269 Speed: 22.83 ft/sec, 6.96 m/s

80

Neck Rotation (deg) vs Time (ms)

§ i i
H H

E YMax: 70.3 deg

40 L | : Tmax: 58.8 ms

YMin: -17.5 deg

20 —
| / ‘ \ ; 5 Tmin: 162.6 ms

oL —~ AN s CFC 60

\
L B B e e o e S R SUSFEN IS AP Wi
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0 200

o« I I

Occipital Moment (Nm) vs Time (ms)
75 : :

50
YMax: 75.0 Nm

Tmax: 49.3 ms

25 -

YMin: -26.6 Nm

Tmin: 140.4 ms

CFC 600
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SID/HIll Calibration Data Sheet
Side Impact Dummy
Head Drop Calibration (Lateral)

ATD Serial No: 036

Test |.D: D09471

Tested Parameter Units Specification | Result Pass/Fail

Laboratory Temperature deg C 18.91t025.5 222 Pass

Laboratory Relative Humidity % 10t0 70 19 Pass

Peak Resultant Acceleration G's 12010 150 121 Pass

Is Resultant Curve Unimodal? N/A 15% of peak Yes Pass

Peak Longitudnal Acceleration G's +/-15 -7 Pass
Overall Test Results Pass

Ziw b,

Laboratory Techrjcian

Dawid, Winbkelaren

Approved By

3/11/09

Test Date

[
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Test Description: Head Drop
Component: D09471

Test Date: 3/11/09
Speed: 0 ft/s, G m/s

125

100

75

50

25

25

-1.5

Peak Resultant Accleration (G's) Vs Time (ms)

YMax: 1213 G

Tmax: 15.2 ms
YMin: 0.1 G
Tmin: 22.4 ms
CFC 1000
20 40 60 80 100
Peak Longitudnal Acceleration (G's) Vs Time (ms)
YMax: 4.6 G

i
e 'a

m PP T o [ T i
N s -“.--T-v..,-“-.Tv-'m LB e ol e v
§

Tmax: 14.8 ms

YMin: -6.7 G

Tmin: 16.3 ms

CEC 1000




SID/HIII Calibration Data Sheet
Side Impact Dummy
Thorax Impact Test

ATD Serial No: 036 Test I.D: D09472
Tested Parameter Units Specification | Result Pass/Fail
Laboratory Temperature deg C 18.9-25.5 221 Pass
Laboratory Relative Humidity % 10to 70 18 Pass
Probe Velocity m/s 4.22-4.31 4.23 Pass
Upper Rib G's 37-46 42 Pass
Lower Rib G's 37 -486 41 Pass
Lower Spine G's 15-22 18 Pass
Overall Test Results Pass

ﬁs‘ g ' 3/11/09
Laboratory Techrician Test Date
ML

Anproved By

c-18




==Ii4dl

Test Desc: Thorax Impact
Component ID: D09472

Test Date: 3/11/09
Speed: 13.9 fi/s, 4.23 m/s

50

40

30

20

10

50

40

30

20

10

Upper Rib (G's) vs Time (ms)

\/

YMax: 41.6 G's

Tmax: 64.9 ms

YMin: -11.4 G's

Tmin: 92.4 ms

FIR 100

0 20

Lower Rib (G's) vs Time (ms)

40

60

80

100

YMax: 406 G's

Tmax: 64.9 ms

YMin: -12.7 G's

Tmin: 924 ms

FIR 100

[
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— @E @E Test Desc: Thorax Impact
N H A Component ID: D09472

Test Date: 3/11/09
Speed: 13.9 ft/s, 4.23 m/s

20 Lower Spine (G's) vs Time (ms)

15

YMax: 17.5 G's

Tmax: 69.3 ms

YMin: -5.0 G's

Tmin: 87.4 ms °

AV

FIR 100

-10

80

100



SID/HIll Calibration Data Sheet

Side Impact Dummy
Pelvis Impact Test

ATD Serial No: 036 Test 1.D: D09473
Tested Parameter Units Specification Resuit Pass/Fail
Laboratory Temperature degC 18.91025.5 221 Pass
Laboratory Relative Humidity % 10to 70 18 Pass
Probe Velocity m/s 427-4.33 4.30 Pass
Pelvis Acceleration G's 40-60 42 Pass
Overall Test Results Pass

Approved By

3/11/09

Test Date

c-21




—— 1N @R Test Desc: Pelvis Impact
:I]!EQEEE Component ID: D09473

Test Date: 3/11/09
Speed: 14.1 ft/s, 4.30 m/s

Pelvis Acceleration (G's) vs Time (ms)

50
40
i YMax: 424 G's
30
Tmax: 63.0 ms
20 YMin: -9.6 G's
Tmin: 74.2 ms
10
i / FIR 100
| N
~10 N — it ! — : t
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SID/HIIi Calibration Data Sheet

Side Impact Dummy

Abdominal Compression Calibration (Pre-Load = 10 Ibs)

ATD Serial No:

036

Test I.D: D09474

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.9-255 221 Pass
Laboratory Relative Humidity % 10t 70 18 Pass
Force At 12.7 mm N 104 -162 114 Pass
Force At 19 mm N 163 - 222 172 Pass
Force At 25.4 mm N 222 - 280 245 Pass
Force At 33 mm N 325 - 391 345 Pass
Overall Test Results Pass

3/11/09

Test Date




Component: D09474

————X 11T ] Test Description: Abdomen Compression  Test Date: 3/11/09
—:Hllﬂﬂlﬁr ’ ’

Speed: 0 ft'sec, 0 m/s

Abdomen Compression (N} Vs Displacement (mm)

YMax: 642.3 N

/ Xmax: 47.5 mm

YMin: 42.1 N

Xmin: -4.8 mm

0 ' | ' 20

40

24




SID/HIII Calibration Data Sheet
Side impact Dummy
Lumbar Flexion Calibration

ATD Serial No: 036 Test L.D: D09475
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature degC 18.9-255 221 Pass
Laboratory Relative Humidity 1% 101070 18 Pass
Force At 0 deg N 0-26.7 0 Pass
Force At 20 deg N 97.9-151.2 138.8 Pass
Force At 30 deg N 151.2-204.6 180.3 Pass
Force At 40 deg | N 2046-2580 | 2520 | Pass
Return Angle Deg 12 Maximum 6 Pass
Overall Test Results Pass

3/11/09

Test Date

Anoroved By
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Test Description: Lumbar Flexion

Component: D09475

Test Date: 3/11/09

Speed: 0 ft/s, 0 m/s

300

250

200

150

100

50

Lumbar Flexion (N) Vs Displacement (Deg)
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YMax: 262.4 N

Xmax: 41.2 Deg

YMin: -1.3 N

Xmin: 41.9 Deg
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SID/HII Calibration Data Sheet

Side Impact Dummy
Neck Pendulum Test

ATD Serial No: 036 Test I.D: D09479
Tested Parameter Units Specification | Result Pass/Fail
Laboratory Temperature deg C 20610222 220 | Pass
Laboratory Relative Humidity % 10to 70 19 Pass
Impact Velocity m/s 6.891t07.13 7.05 Pass
10 ms m/s 1.96 10 2.55 2.51 Pass
20 ms m/s 41210 5.10 4.80 Pass
Pendulum Deceleration
30 ms m/s 5.73t07.01 6.55 Pass
40t 70 ms | m/s 6.27to 7.64 6.85 Pass
Midsaggital Plane Max Rotation deg 66 to 82 70 Pass
Head Rotation Peak to Zero - Decay Time ms 58to 67 59 Pass
Max. Mx at Occipital Condyles Nm 7310 88 74 Pass
Mx Peak To Zero - Decay Time ms 49 t0 64 58 Pass
Mx Peak to Max. Head Rotation ms 2to 16 13 Pass

zﬁm g 3/11/09
l.aboratory Techgician Test Date

ATl 4
pproved B

VLYWL
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Test Desc: Neck Bending
Component ID: D09479

Test Date: 3/11/09
Speed: 23.1 ft/s, 7.05 m/s

10

Pendulum Deceleration (m/s) vs Time (ms)
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YMax: 6.9 m/s

Tmax: 100.0 ms

YMin: -0.0

TMin: -2.5 ms
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= E ﬂ@ﬂ E‘D Test Desc: Neck Bending Test Date: 3/11/09
e

Component ID: D09479 Speed: 23.12 ft/s, 7.05 m/s
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Neck Rotation (deg) vs Time (ms)
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YMax: 70.1 deg

/ \ Tmax: 58.2 ms

\ YMin: -28.9 deg
Tmin; 158.6 ms
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Occipital Moment (Nm) vs Time (ms)
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YMax: 74.1 Nm

Tmax: 45.1 ms

YMin: -25.8Nm

\\ / Tmin: 4.9 ms
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APPENDIX D

CALIBRATION INFORMATION DATA



DUMMY AND VEHICLE CALIBRATION DATA

INSTRUMENTS FOR DRIVER S/N 037
SERIAL NO. MANUFACTURER CALIBRATION DATE
Head CG X AGH74 Endevco 2/23/2009
Head CGY C13046 Endevco 2/23/2009
Head CG Z €10686 Endevco 2/23/2009
Neck Load Cell 650 Denton 11/21/2008
UpperRib Y P47096 Endevco 2/11/2009
Lower Rib Y P52171 Endevco 2/11/2009
Lower Spine Y P59301 Endevco 2/11/2009
Pelvis Y P47093 Endevco 2/11/2009
Upper Rib Redundant Y P47106 Endevco 2/11/2009
Lower Rib Redundant Y P52170 Endevco 2/11/2009
Lower Spine Redundant Y P59303 Endevco 2/11/2009
Pelvis Redundant Y P47094 Endevco 2/11/2009




© VEHICLE INSTRUMENT CALIBRATION

VEHICLE ACCELEROMETERS
SERIAL NO. | MANUFACTURER | CALIBRATION DATE

Vehicle CG X A28-H05 Entran 12/13/2009
Vehicle CG Y B10-Z24 Entran 12/13/2008
Vehicle CG Z A27-225 Entran 12/13/2008
Left Floor Y AJIF3 Endevco 11/13/2008
Left A-Post @ Sill Y P26985 Endevco 12/18/2008
Left Lower A-Post Y ALB87 Endevco 11/13/2008
Left Mid A-Post Y AJ462 Endevco 10/07/2008
Left B-Post @ Sill Y P24265 Endevco 11/13/2008
Left Lower B-Post Y P28960 Endevco 1171372008
Left Mid B-Post Y AGAYO Endevco 12/18/2008
Driver Seat Track Y P27001 Endevco 11/13/2008
Upper Engine X HO6-L13 Entran 1/13/2009

Upper Engine Y HO6-L18 Entran 1/13/2009

Firewall Y C09-Y11 Entran 1/13/2009

Right Front Roof Y A29-N14 Entran 11/13/2008
Right Floor Y P26982 Endevco 12/18/2008
Rear Deck X D12-X14 Entran 12/13/2008
Rear Deck Y A12-Z201 Entran 12/13/2008




