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SECTION 1
PURPOSE AND TEST PROCEDURE

This Side Impact test is conducted as part of Contract No. DTRS57-04-D-30001, RFP 4,
Task Order 1, sponsored by the U.S. Department of Transportation, Volpe National

Transportation System Center. The purpose of this test was to study the response of a ES-2RE.

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

identification purposes.



SECTION 2
SUMMARY OF SIDE IMPACT TEST

A 2005 Saturn lon 4 door was impacted on the left side by a Moving Deformable Barrier
(MDB) which was moving forward in a 27 degree position to the tow road guidance system at a
velocity of 53.3 kph (33.1 mph). The target vehicle was stationary and positioned at an angle of
63 degrees to the line of forward motion. The side impact test was conducted by MGA
Research Corporation in Burlington, WI on August 10, 2005. Pre- and post-test photographs of

the test vehicle, the MDB and the side impact dummies are included in Appendix A.

Two ES-2RE side impact dummies were placed in the driver and left rear designated
seating positions according to instructions specified in TP-214P-00 dated May 21, 2004. The
side impact event was documented by ten high speed cameras and one real time camera.

Camera locations and other pertinent camera information can be found in this report.

Appendix B contains the vehicle and dummy response data traces. A summary of the
side impact dummy (ES-2RE) configuration and performance verification test data is shown in

Appendix C. Dummy and vehicle calibration data can be found in Appendix D of this report.



SECTION 2... (continued)
SUMMARY OF SIDE IMPACT TEST

Driver Left Rear

T1 (msec) 40.4 45.3
HIC 15 (CFC 1000) T2 (msec 55.4 60.3

HIC 15 89 162

T1 (msec) 32.3 44.0
HIC 36 (CFC 1000) T2 (msec) 62.0 63.3

HIC 36 110 168
Thorax (CFC 180)

Upper Rib Deflection -27 -27
Chest Deflection Mid Rib Deflection -28 -24

Lower Rib Deflection -29 -21
Lower Spine (CFC 180)

| Lower Spine Resultant | 51.9 | 46.8

Abdomen (CFC 600)

Front Abdominal Force 220 279

Mid Abdominal Force 553 705

Rear Abdominal Force 854 678

Sum of Abdominal Force 1524 1511
Pelvis (CFC 600)

| Pubic Symphysis Force | -2341 | -2275

TEST NOTES

Left Lower A Post Y — No valid data collected after 15 msec
Left Mid A Post Y — no valid data collected after 30 msec
Driver Seat Track Y — No valid data collected after 80 msec
RR Occupant Compartment Y — No valid data collected



SECTION 3
SIDE IMPACT DUMMY (ES-2RE) AND VEHICLE TEST DATA



DATA SHEET NO. 1
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2005 Saturn lon 4 door Test Date: August 10, 2005
TEST VEHICLE INFORMATION TEST VEHICLE OPTIONS
Make / Model Saturn lon Front Airbag Yes
Body Style 4 door Side Airbags Curtain
NHTSA No. R50167 Power Windows Yes
VIN 1G8AJ54F652165741 Power Steering Yes
Odometer Reading 187 Power Door Locks Yes
Transmission Automatic Tilt Wheel Yes
Final Drive Front Air Conditioning Yes
Number of Cylinders 4 Power Brakes Yes
Engine Displacement (L) 2.2 AM/FM/CD Yes
Engine Placement Lateral Cruise Control Yes
DATA FROM CERTIFICATION LABEL
Manufactured By Saturn Corporation GVWR (kg) 1717
GAWR Front (kg) 898
Date of Manufacture 04/05 GAWR Rear (kg) 819
DATA FROM TIRE PLACARD
Measured Parameter Front Rear
Cold / Test Pressure (kPa) 210 210
Recommended Tire Size P195/60R15 P195/60R15
Tire Size on Vehicle P195/60R15 P195/60R15
Tire Manufacturer Firestone Firestone
Measured Parameter Front Rear
Type of Seats Bucket | Bench
Number Of Occupants 2

Capacity Wt. (VCW) (kg)

Cargo Wt. (RCLW) (kg)




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

Test Vehicle: 2005 Saturn lon 4 door Test Date:  August 10, 2005
TEST VEHICLE WEIGHTS
As Delivered (UVW) (Axle) As Tested (ATW) (Axle)
Units Front Rear Total Front Rear Total
Left kg 382.8 263.1 440.4 357.0
Right kg 398.7 243.6 400.5 311.2
Ratio % 60.7 39.3 55.7 44.3
Totals kg 781.5 506.7 1288.2 840.9 668.2 1509.1
TARGET TEST WEIGHT CALCULATION
Measured Parameter Units Value
Total Delivered Weight (UVW) kg 1288.2
Weight of 2 ES-2RE Side Impact Dummy kg 161.5
Rated Cargo/Luggage Weight (RCLW) kg 67.6
Calculated Vehicle Target Weight (TVTW) kg 1517.3
TEST VEHICLE ATTITUDES AND CG
Units LF RF LR RR CG(aft of front axle)
As Delivered mm 686 685 693 696 1035
As Tested mm 671 679 650 663 1165
Fully Loaded mm 670 679 647 662 _

TEST VEHICLE VERTICAL IMPACT LINE DATA

Measurement Description Units Value
Test Vehicle Wheel Base mm 2632
Target Impact Point Aft of Front Axle mm 376
Actual Impact Point Aft of Front Axle mm 384




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

Test Vehicle: 2005 Saturn lon 4 door Test Date: August 10, 2005

NORMAL DESIGN RIDING POSITION

Driver seat back angle: 9.8° on head rest post
Rear passenger seat back angle: Not Adjustable

SEAT FORE/AFT POSITIONS

Driver seat fore/aft total travel: 27 Positions

Rear passenger seat fore/aft total travel: Not Adjustable

Driver seat fore/aft position: 13" of 27, with the 1% as zero
Rear passenger seat fore/aft position: Not Adjustable

SEAT BELT UPPER ANCHORAGE

The D ring was placed in the mid position.

STEERING COLUMN ADJUSTMENT

The steering column was placed in the mid position.



DATA SHEET NO. 2
TEST VEHICLE TIRE INFORMATION

Test Vehicle: 2005 Saturn lon 4 door Test Date: August 10, 2005
Vehicle Year | 2005 Vehicle Make Saturn
VIN 1G8AJ54F65Z165741 Vehicle Model | lon

Treadwear, traction
and temperature grades

Tire ply
compasition

and materials
used

Max. cold
inflation &
load limit

U.S. DOT safety
standard code

(.
oad index & A
specd symbol
Diameter of
wheel in inches

Front Rear
Tire Manufacturer Firestone Firestone
Tire Name Affinity Affinity
Tire Type M+S M+S
Tire Width (mm) 195 195
Ratio of Height to Width (aspect ratio) 60 60
Radial R R
Wheel Diameter 15 15
Load Index & Speed Symbol 875 875
Treadwear 500 500
Traction Grade A A
Temperature Grade B B




DATA SHEET NO. 3
MOVING DEFORMABLE BARRIER (MDB) SUMMARY OF RESULTS

Test Vehicle: 2005 Saturn lon 4 door Test Date: August 10, 2005

MDB SPECIFICATIONS

Measurement Description Length (mm)
Overall Width of Framework Carriage 1252
Overall Length Including Honeycomb Face 4115
Wheel base of Framework Carriage 2590
C.G. Location aft of Front Axle 1127
MDB WEIGHTS
Units Front Axle Rear Axle Total
Left kg 473.5 219.5
Right kg 308.3 359.5
Ratio % 57.5 42.5
Totals kg 781.8 579.0 1360.8
SPEED AND IMPACT ANGLE DATA
Measured Parameter Units Requirement Value
Trap No. 1 Velocity (Primary) km/h 61.1 t0 62.7 53.3
Trap No. 2 Velocity (Redundant) km/h 61.1 t0 62.7 53.3
MDB CL to Target Vehicle CL degrees 88.510 91.5 90.0

MAXIMUM STATIC CRUSH OF HONEYCOMB FACE

Vertical Location From Centerline Max.

Level Description Height Distance Direction Crush
1 Center of Bumper (mm) 432 800 Right 138
2 Top of Bumper (mm) 533 800 Right 82
3 Mid Level (mm) 686 800 Left 99
4 Top of Stack (mm) 813 800 Left 117

MDB INSTRUMENTATION AND CAMERAS
Accelerometers

Contact Switches

High Speed Cameras




DATA SHEET NO. 4

POST TEST OBSERVATIONS
Test Vehicle: 2005 Saturn lon 4 door Test Date: August 10, 2005
TEST DUMMY INFORMATION AND CONTACT POINTS

Description Front Seat Rear Seat

Dummy Type / Serial No. ES-2RE / 009 ES-2RE /010
Curtain airbag_, Headrest, Headliner

Head Contact Headliner

Upper Torso Contact Door panel Door panel
Lower Torso Contact Door panel Door panel
Left Knee Contact Door panel Door panel
Left knee Left knee

Right Knee Contact

POST TEST DOOR OPENING AND SEAT TRACK INFORMATION

Description

Front

Rear

Left Side Door Opening

Remained closed and latched

Remained closed and latched

Right Side Door Opening

Remained closed and latched

Remained closed and latched

Left Side Seat Movement

None

None

Left Side Seat Back Failure

None

None

POST TEST STRUCTURAL OBSERVATIONS

Critical Areas of Performance

Observations and Conclusions

Pillar Performance No failures
Sill Separation None
Windshield Damage Broke

Window Damage

Left side driver and passenger broke

Other Notable Effects

None

AIRBAG DEPLOYMENT

Driver Rear Passenger

Front Yes NA

Side NA NA

Curtain Yes Yes

MDB LEFT EDGE IMPACT POINT DATA

Measured Parameter Units Requirement Value

Horizontal Offset mm +/- 50 8mm rear
Vertical Offset mm +/-20 2mm down
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SECTION 4
OCCUPANT AND VEHICLE INFORMATION
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DATA SHEET NO. 5
VEHICLE PRE-TEST AND POST-TEST MEASUREMENTS

Test Vehicle: 2005 Saturn lon 4 door Test Date: August 10, 2005
LEFT SIDE VIEW
Q
Dbl sl Pasx
i ‘ W 3.@ ............ i
0 - ® X
F i $e » A A : . IM
B A c >
D
All Measurements in mm
Code Measurement Description Pre-Test Post-Test | Difference
A | Wheelbase 2632 2620 12
B | Front Axle to FSOV 1048 972 76
C | Rear Axle to RSOV 1045 1040 5
D | Total Length at Centerline 4725 4632 93
E | Front Bumper Thickness 173 173 0
F | Front Bumper Bottom to Ground 249 264 -15
G | Sill Height at Front Wheel Well 177 224 -47
H | Sill Height at Front Door Leading Edge 175 201 -26
| Sill Height at "B" Pillar 174 203 -29
J1 | Sill Height at Rear Wheel Well 165 183 -18
J2 | Pinch Weld Height at Rear Wheel Well 166 186 -20
K | Sill Height Aft of Rear Wheel Well 207 207 0
L | Rear Bumper Thickness 311 311
M | Rear Bumper Bottom to Ground 305 304
N [ Sill Height to Window Bottom Sill 687 618 69
O | Front Door Leading Edge to Impact CL 839 836 3
P | Rear Door Trailing Edge to Impact CL 1172 1136 36
Q | Front Window Opening 393 385 8
R | Right Side Length 3920 3927 -7
S |[Left Side Length 3920 3908 12
T Vehicle Width at "B" Post 1709 1512 197
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DATA SHEET NO. 6
ES-2RE LONGITUDINAL CLEARANCE DIMENSIONS

Test Vehicle: 2005 Saturn lon 4 door Test Date:  August 10, 2005
HH HZ Hz
HW
NB
<\ CD
N = CB -
S
KD PH PHX
KDA® KB _ PA°
Y TV , 7 | PH
o
Driver | Pass. Driver S/N 009 Passenger S/N 010

Measurement Description

Code | Code

Length(mm) | Angle(®) | Length(mm) | Angle(®)

HH Head to Header 464
HW Head to Windshield 753
HZ Head to Roof 203
NR NB | Nose to Rim/Nose to Seatback 483
CD CB | Chest to Dash or Seatback 793
CS - Chest to Steering Wheel 413
KDL KBL | Left Knee to Dash or Seatback 151

KDR | KBR |Right Knee to Dash or Seatback 132

PA PA | Pelvic Angle

PHX PHX | H-Point to Striker (X-Axis)

PHZ PHZ | H-Point to Striker (Z-Axis)

13



DATA SHEET NO. 7
ES-2RE LATERAL CLEARANCE DIMENSIONS

Test Vehicle: 2005 Saturn lon 4 door Test Date:  August 10, 2005
FRONT VIEW OF DUMMY
Code Measurement Description Units Driver Passenger
S/N 009 S/N 010
HR [Head to Side Header mm 189 144
HS |Head to Side Window mm 359 330
AD | Arm to Door mm 71 60
HD | H-Point to Door mm 109 99

14




DATA SHEET NO. 8
VEHICLE SIDE MEASUREMENTS

Test Vehicle: 2005 Saturn lon 4 door Test Date:  August 10, 2005

Level 5
Level 4
T ]
// :
yd i
/ 2 Level 3
n
{ :
= Level 2
| |
Level 1
=
1200 —1050 ~900 —750 —600 450 —300 —150 0 150 300 450 600 750 900 1050 1200 1350 1500 1650 1800 1950 2100 2250 2400 2550 2600 2750 2900 3050

All Measurements Shown in mm

LEFT SIDE VIEW

Measurements are taken with vehicle in the as tested condition.
Measurements along the vertical 800 mm.
All measurements below in mm.

Level Measurement Description Hei(g;?ct) l:J’\nt;ove
S Window 1326
4 Window Sill 902
3 Mid Door 603
2 Occupant H-Point 528
1 |sill Top e
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DATA SHEET NO. 9
VEHICLE EXTERIOR CRUSH PROFILES

Test Vehicle: 2005 Saturn lon 4 door Test Date: August 10, 2005

Pre-Test Post-Test Difference

0 257 | 257 278 | 276

150 | 300 | 262 | 261 | 310

430 | 433

300 | 297 | 257 | 256 | 305

436 | 450

450 | 294 | 253 | 252 | 309 445 | 463

600 | 294 | 250 | 251 | 306 458 | 468

750 | 293 | 250 | 250 | 309 | 502 | 393 (475 | 478 | 451 | 497 | 100 [ 225 | 228 | 142 | -5

900 | 293 | 250 | 249 | 304 | 501 | 396 | 482 | 483 | 457 | 502 | 103 | 232 | 234 | 153

1050 ) 293 | 250 | 250 | 309 | 503 | 397 | 484 | 489 | 468 | 508 | 104 | 234 | 239 | 159

1350 294 | 251 | 252 | 314 | 510 | 378 | 496 | 490 | 437 | 515 | 84 |245| 238 | 123

1
5
1200 293 | 250 | 251 | 309 | 506 | 392 | 508 | 496 | 471 | 514 | 99 | 258 | 245 | 162 8
5
1

1500 297 | 252 | 250 | 314 | 512 | 363 | 481 | 482 | 415 | 513 | 66 |229| 232 | 101

1650 297 | 254 | 253 | 319 | 516 | 335|462 | 470 | 393 | 515 | 38 | 208 | 217 | 74 -1

1800 294 | 254 | 257 | 321 | 521 | 303 | 416 | 437 | 362 [ 520 ] 9 |[162| 180 | 41 -1
1950 246 | 250 534 281 | 313 531
2100 329 308
Reference plane is parallel to test vehicle longitudinal centerline.

Given dimensions = Reference plane to car body

16
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DATA SHEET NO. 9... (continued)

VEHICLE EXTERIOR CRUSH PROFILES

—o—Level 1

——Level 2
Level 3
Level 4

—X%—Level 5

Test Vehicle: 2005 Saturn lon 4 door Test Date: August 10, 2005

500

400 -

300

”/_‘—__V-\//.\-\\,‘

200 - /./-/'/_

0 4 oK R ¥
-100 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ , , ,

750 -600 -450 -300 -150 0 150 300 450 600 750 900 1050 1200 1350 1500 1650 1800 1950 2100

Measurement in mm.




DATA SHEET NO. 10
VEHICLE DAMAGE PROFILE DISTANCES

Test Vehicle: 2005 Saturn lon 4 door Test Date:  August 10, 2005
0 est Vehicle Longitudinal Centerline
-0~ A R I B T O | L Y e TrY T T T AT T o -
| | | | | | | | | | | | |
| | | | | | | | | | | | |
300 o o AN
—-——— e S et —m e e T — — — — —1— — T e e S -
——— R N
600 L | —— =L
_____ NS R S — ., . I_____i_____ __4:.___ ] __:_ R Y I R O S -
| 1
200 | . | | | | | I ]
————— N A e e e e e I e
: ! : Forwardmost Point ! : | Rearwardmost Point : } : 1500
1200 I ! ! Of Induced Damage : ! I of Induced Damage I ! : =
_____ T____'l_____l_____i___ 'T - "r it | -Tr bl it Eetetntts Rt Mttt nintnteienty denbdeiete Sntsintenten Entends g
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
1500 | | | | | | | | | | | | | | | |
Reference Plane
-1200 -900 -600 -300 0 300 600 900 1200 1500 1800 2100 2400 2600 2900 3050
All Dimensions Shown in millimeters
TOP VIEW

Damage Profile Distances

DPD Distanc_e fr_om Impact Level Pre-Test | Post-Test | Max Static

Point in mm (mm) (mm) Crush (mm)
1 2100 mm 4 329 308 -21
2 1640 mm 3 253 471 218
3 1160 mm 2 250 501 251
4 675 mm 3 250 473 223
5 195 mm 3 260 438 178
6 -300 mm 4 340 328 -12

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body.
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DATA SHEET NO. 11
DEFORMABLE BARRIER HONEYCOMB FACE STATIC CRUSH

Test Vehicle: 2005 Saturn lon 4 door Test Date: August 10, 2005
Right -« MDB Frame > Left
| | Mounting
(@ 3 3 3 3 3 3 [<—— Block
7 s T Gl
BERRERRE R R Lovel 4
i T / —WTW‘I—J. A 813 mm
Q—i—*:—f:—l:‘—:“l—r“:—':—T—I:‘fr—i—l"‘jﬁ;;“j/[ ) Level3
(IR R 686 mm
Level 1 — Bumper Centerline
Level 2 — Top of Bumper Level 1 Level 2
Level 3 — Middle Stack Level 432 mm 533 mm
Level 4 — Top of Stack i‘ i‘ 7

Ground Surface

DEFORMABLE BARRIER STATIC CRUSH

Stack Distance Right of Center C. Distance Left of Center

Level | 800 | 700 | 600 500 |400|300| 200 | 100 | 0 | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800
1 138 (118 | 83 | 66 |60 | 63 | 61 | 59 58| 59 | 61 | 61 | 63 | 64 | 70 | 92 | 53
2 82 | 67 | 47 | 34 |25 | 27 | 26 | 24 |24 | 28 | 31 | 32 | 34 | 37 | 41 | 48 | 55
3 15 3 3 4 | 4 | 4 7 6 5 6 8 9 10 | 11 | 14 | 39 | 99
4 57 | 17 0 -6 | -6 | -3 3 5 7| 4 5 6 8 9 37 | 73 | 117

All Dimensions in mm
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Test Vehicle:

DATA SHEET NO. 12

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

2005 Saturn lon 4 door

Test Date: August 10, 2005

LATERAL Y

VERTICAL

No. Location No. Location
1 Right Sill at Front Seat 13 Left Front Door @ Mid Rib
2 Right Sill at Rear Seat 14 Left Front Door @ Pelvis
3 Rear Floorpan Above Axle 15 Left Front Door @ Knee
4 Left Sill at Rear Door 16 Left Front Door @ Arm
5 Left Sill at Front Door 17 Left Rear Door @ Mid Rib
6 Left Lower B Post 18 Left Rear Door @ Pelvis
7 Left Mid B Post 19 Left Rear Door @ Knee
8 Left Upper B Post 20 Left Rear Door @ Arm
9 Left Lower A Post 21 Left Driver Seat Frame
10 | Left Mid A Post 22 Right Driver Seat Frame
11 Driver Seat Track 23 Right Rear Occupant Compartment
12 | Vehicle CG

20




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

Test Vehicle: 2005 Saturn lon 4 door Test Date: August 10, 2005

VEHICLE ACCELEROMETER PEAK DATA

Longitudinal (X) Lateral (Y) Vertical (Z) Result.
Loc. . Maximum (g’s) Maximum (g’s) Maximum (g’s) (g’s)
No. Accelerometer Location (CFC 60) (CFC 60) (CFC 60) (CFC 60)
Pos Neg Pos Neg Pos Neg Max
1 | Right Sill at Front Seat 25 -6.1 235 -2.3 8.1 -5.0 23.6
2 | Right Sill at Rear Seat 2.7 -6.3 252 -2.7 7.9 -5.8 252
3 | Rear Floorpan Above Axle 2.2 -7.3 28.5 -1.9 9.2 -10.6 29.9
4 | Left Sill at Rear Door 34.1 -4.5
5 | Left Sill at Front Door 36.9 -9.8
6 | Left Lower B Post 214.8 -33.4
7 | Left Mid B Post 163.7 -67.8
8 | Left Upper B Post Tk I
9 | Left Lower A Post * *
10 | Left Mid A Post ** **
11 | Driver Seat Track i e
12 | Vehicle CG 23.9 -2.1
13 | Left Front Door @ Rib 133.0 -96.2
14 | Left Front Door @ Pelvis 274.6 -170.7
15 | Left Front Door @ Knee 178.2 -76.2
16 | Left Front Door @ Arm 89.4 -129.2
17 | Left Rear Door @ Rib 49.0 -31.5
18 | Left Rear Door @ Pelvis 217.9 -21.7
19 | Left Rear Door @ Knee 137.8 -62.2
20 | Left Rear Door @ Arm 89.8 -64.3
21 | Left Driver Seat Frame i i
22 | Right Driver Seat Frame i i
23 | Right Rear Occupant — ——
Compartment

* No valid data collected after 15 msec ** No valid data collected after 30 msec
*** No valid data collected after 80 msec
**** Not used to avoid interference with side airbag *****No valid data collected
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DATA SHEET NO. 12... (continued)

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

Test Vehicle: 2005 Saturn lon 4 door

Test Date:

August 10, 2005

VEHICLE ACCELEROMETER COORDINATES

Loc. Description Coordinates (mm)

No. X Y Z
1 Right Sill at Front Seat 2671 708 224
2 Right Sill at Rear Seat 1776 712 232
3 Rear Floorpan Above Axle 971 0 519
4 Left Sill at Rear Door 1755 -709 238
5 Left Sill at Front Door 2672 -705 232
6 Left Lower B Post 2045 -689 664
7 Left Mid B Post 2046 -673 865
8 Left Upper B Post * * *
9 Left Lower A Post 3086 -759 502
10 | Left Mid A Post 3079 -743 728
11 | Driver Seat Track 2192 -565 432
12 | Vehicle CG 2406 0 374
13 | Left Front Door @ Mid Rib 2289 -724 905
14 | Left Front Door @ Pelvis 2474 -718 589
15 | Left Front Door @ Knee 2768 -712 633
16 | Left Front Door @ Arm 2549 -7127 868
17 | Left Rear Door @ Mid Rib 1402 -725 964
18 | Left Rear Door @ Pelvis 1484 -715 580
19 | Left Rear Door @ Knee 1865 -705 691

20 | Left Rear Door @ Arm 1643 -723 899

21 | Left Driver Seat Frame * * *

22 | Right Driver Seat Frame * * *

23 | Right Rear Occupant Compartment 1863 349 338

Reference Points X — Rear Bumper (+forward)
Y — Vehicle Centerline (+ right)
Z — Ground Level (+ up)

* Not used to avoid interference with side airbag
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Test Vehicle:

DATA SHEET NO. 13
MDB ACCELEROMETER LOCATIONS AND DATA SUMMARY

2005 Saturn lon 4 door

Test Date:

August 10, 2005

MDB ACCELEROMETER PEAK DATA AND LOCATIONS

Loc _ Measurement (mm) Peak Values (G's)
N ) Accelerometer Location
0. X Y Z Axis | Max Time Min Time
X 1.2 300 -18.0 40
Y 0.9 60 -7.4 26
1 MDB CG -1092 0 483
V4 17 1 53 -24.4 68
X 1.0 96 -20.7 33
5.5 27 -1.7 195
2 |MDB Rear -2591 | -625 622
Z 5.4 43 -2.9 77

Reference Points X - MDB Front Axle (+ forward)
Y - MDB Centerline (+ to right)

Z - Ground Plane (+ down)
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DATA SHEET NO. 14
HIGH SPEED CAMERA LOCATIONS AND DATA
Test Vehicle: 2005 Saturn lon 4 door Test Date:  August 10, 2005

Y

No. Camera View Location {mm) Lens Sl;-altlargd
X Y z (Mm) | fps)

1 Front Overall 2650 -4505 1360 24 1000
2 Rear Overall -300 7380 1480 24 1000
3 Overhead Overall 10 -100 5460 14 1000
4 Overhead Close Up 670 45 4240 50 1000
5 Onboard Driver Front 13 500
6 Onboard Driver Hip 10 500
7 Onboard Driver Side 8 500
8 Onboard Passenger Rear 13 500
9 Cart Overall 25 500
10 | Cart Close Up 50 500

Real Time Coverage 13 24

Reference Points X - + Forward of Impact
Y - MDB Left Edge Impact Point (+ right)
Z - Ground Plane (+ up)
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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.
Photo No.
Photo No.
Photo No.

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

Post-Test Left Side View of Test Vehicle (Close Up)
Pre-Test MDB Positioned Against Vehicle (right side)
Pre-Test MDB Positioned Against Vehicle (left side)
Post-Test MDB and Vehicle

Pre-Test MDB Positioned Against Vehicle (overhead view)

Post-Test Vehicle Overhead View

Pre-Test MDB Top View

Post-Test MDB Top View

Pre-Test MDB Front View

Post-Test MDB Front View

Pre-Test MDB Left Side View

Post-Test MDB Left Side View

Pre-Test MDB Right Side View

Post-Test MDB 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 Right Side View

Post-Test Driver Dummy Right Side View

Pre-Test Driver Dummy Shoulder and Door Top View
Post-Test Driver Dummy Head Contact

Post-Test Driver Dummy Contact

Post-Test Driver Dummy Lower Body Contact
Pre-Test Passenger Dummy Left Side View

Post-Test Passenger Dummy Left Side View
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Pre-Test Passenger Dummy Left Side View (Door open)
Pre-Test Passenger Dummy Right Side View

Post-Test Passenger Dummy Right Side View

Pre-Test Passenger Dummy Shoulder and Door Top View
Post-Test Passenger Dummy Head Contact

Post-Test Passenger Dummy Contact

Post-Test Passenger Dummy Lower Body Contact
Pre-Test Impact Point View

Post-Test Impact Point View
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Pre-Test Left Side View of Test Vehicle
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Post-Test Left Side View of Test Vehicle (Close Up)




Pre-Test MDB Positioned Against Vehicle (right side)
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Post-Test MDB Right Side View
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Pre-Test Driver Dummy Shoulder and Door Top View
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Post-Test Driver Dummy Head Contact
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Post-Test Driver Dummy Lower Body Contact
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Pre-Test Passenger Dummy Left Side View (Door open)



Pre-Test Passenger Dummy Right Side View
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Pre-Test Passenger Dummy Shoulder and Door Top View




9€-v

Post-Test Passenger Dummy Head Contact



Post-Test Passenger Dummy Contact
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Post-Test Passenger Dummy Lower Body Contact
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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 Head Y Front Acceleration vs. Time
Driver Head Z Front Acceleration vs. Time
Driver Head Y Front Velocity vs. Time
Driver Head Z Front Velocity vs. Time
Driver Head X Left Acceleration vs. Time
Driver Head Z Left Acceleration vs. Time
Driver Head X Left Velocity vs. Time

Driver Head Z Left Velocity vs. Time

Driver Head X Upper Acceleration vs. Time
Driver Head Y Upper Acceleration vs. Time
Driver Head X Upper Velocity vs. Time
Driver Head Y Upper Velocity vs. Time
Driver Upper Neck Force X vs. Time

Driver Upper Neck Force Y vs. Time

Driver Upper Neck Force Z vs. Time

Driver Upper Neck Force Resultant vs. Time
Driver Upper Neck Moment X vs. Time
Driver Upper Neck Moment Y vs. Time
Driver Upper Neck Moment Z vs. Time
Driver Upper Neck Moment Resultant vs. Time
Driver Lower Neck Force X vs. Time

Driver Lower Neck Force Y vs. Time



Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
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Figure No.
Figure No.
Figure No.
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30.
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32.
33.
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38.
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42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Driver Lower Neck Force Z vs. Time

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

Driver Lower Neck Moment Y vs. Time

Driver Lower Neck Moment Z vs. Time

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

Driver Shoulder Force Y vs. Time

Driver Shoulder Force Z vs. Time

Driver Shoulder Force Resultant vs. Time
Driver Upper Spine X Acceleration vs. Time
Driver Upper Spine Y Acceleration vs. Time
Driver Upper Spine Z Acceleration vs. Time
Driver Upper Spine Resultant Acceleration vs. Time
Driver Upper Spine X Velocity vs. Time

Driver Upper Spine Y Velocity vs. Time

Driver Upper Spine Z Velocity vs. Time

Driver Upper Rib Y Acceleration vs. Time
Driver Mid Rib Y Acceleration vs. Time

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

Driver Mid Rib Y Velocity vs. Time

Driver Lower Rib Y Velocity vs. Time

Driver Upper Rib Displacement vs. Time
Driver Mid Rib Y Displacement vs. Time

Driver Lower Rib Y Displacement vs. Time
Driver Lower Spine X Acceleration vs. Time
Driver Lower Spine Y Acceleration vs. Time
Driver Lower Spine Z Acceleration vs. Time
Driver Lower Spine Resultant Acceleration vs. Time

Driver Lower Spine X Velocity vs. Time

B-8
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B-9

B-9

B-9

B-10
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B-11
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66.
67.
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71.
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73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

Driver Lower Spine Y Velocity vs. Time
Driver Lower Spine Z Velocity vs. Time
Driver Torso Force X vs. Time

Driver Torso Force Y vs. Time

Driver Torso Moment X vs. Time

Driver Torso Moment Y vs. Time

Driver T-12 Force X vs. Time

Driver T-12 Force Y vs. Time

Driver T-12 Moment X vs. Time

Driver T-12 Moment Y vs. Time

Driver Front Abdomen Force Y vs. Time
Driver Mid Abdomen Force Y vs. Time
Driver Rear Abdomen Force Y vs. Time
Driver Summed Abdomen Force vs. Time
Driver Lumbar Force Y vs. Time

Driver Lumbar Force Z vs. Time

Driver Lumbar Moment X vs. Time

Driver Pubic Symphysis Force Y vs. Time
Driver Pelvis X Acceleration vs. Time
Driver Pelvis Y Acceleration vs. Time
Driver Pelvis Z Acceleration vs. Time
Driver Pelvis Resultant Acceleration vs. Time
Driver Pelvis X Velocity vs. Time

Driver Pelvis Y Velocity vs. Time

Driver Pelvis Z Velocity vs. Time

Driver Left Femur Force X vs. Time
Driver Left Femur Force Y vs. Time
Driver Left Femur Force Z vs. Time
Driver Left Femur Force Resultant vs. Time
Driver Left Femur Moment X vs. Time

Driver Left Femur Moment Y vs. Time
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B-18
B-19
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B-19
B-19
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Figure No
Figure No
Figure No
Figure No
Figure No
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Figure No
Figure No

Figure No.

Figure No
Figure No

Figure No.
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117,

Figure No
Figure No
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Figure No
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93.
94.
95.
96.
97.
98.
99.

112,
. 113.
114.

. 118.
. 119.
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2121,
. 122.

Driver Left Femur Moment Z vs. Time

Driver Left Femur Moment Resultant vs. Time
Driver Right Femur Force X vs. Time

Driver Right Femur Force Y vs. Time

Driver Right Femur Force Z vs. Time

Driver Right Femur Force Resultant vs. Time
Driver Right Femur Moment X vs. Time
Driver Right Femur Moment Y vs. Time
Driver Right Femur Moment Z vs. Time
Driver Right Femur Moment Resultant vs. Time
LR Passenger Head X Acceleration vs. Time
LR Passenger Head Y Acceleration vs. Time

LR Passenger Head Z Acceleration vs. Time

LR Passenger Head Resultant Acceleration vs. Time

LR Passenger Head X Velocity vs. Time

LR Passenger Head Y Velocity vs. Time

LR Passenger Head Z Velocity vs. Time

LR Passenger Head Y Front Acceleration vs. Time
LR Passenger Head Z Front Acceleration vs. Time
LR Passenger Head Y Front Velocity vs. Time

LR Passenger Head Z Front Velocity vs. Time

LR Passenger Head X Left Acceleration vs. Time
LR Passenger Head Z Left Acceleration vs. Time
LR Passenger Head X Left Velocity vs. Time

LR Passenger Head Z Left Velocity vs. Time

LR Passenger Head X Upper Acceleration vs. Time
LR Passenger Head Y Upper Acceleration vs. Time
LR Passenger Head X Upper Velocity vs. Time

LR Passenger Head Y Upper Velocity vs. Time

LR Passenger Upper Neck Force X vs. Time

LR Passenger Upper Neck Force Y vs. Time
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136.
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139.
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148.
149.
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153.

LR Passenger Upper Neck Force Z vs. Time

LR Passenger Upper Neck Force Resultant vs. Time
LR Passenger Upper Neck Moment X vs. Time

LR Passenger Upper Neck Moment Y vs. Time

LR Passenger Upper Neck Moment Z vs. Time

LR Passenger Upper Neck Moment Resultant vs. Time
LR Passenger Lower Neck Force X vs. Time

LR Passenger Lower Neck Force Y vs. Time

LR Passenger Lower Neck Force Z vs. Time

LR Passenger Lower Neck Force Resultant vs. Time
LR Passenger Lower Neck Moment X vs. Time

LR Passenger Lower Neck Moment Y vs. Time

LR Passenger Lower Neck Moment Z vs. Time

LR Passenger Lower Neck Moment Resultant vs. Time
LR Passenger Shoulder Force X vs. Time

LR Passenger Shoulder Force Y vs. Time

LR Passenger Shoulder Force Z vs. Time

LR Passenger Shoulder Force Resultant vs. Time

LR Passenger Upper Spine X Acceleration vs. Time
LR Passenger Upper Spine Y Acceleration vs. Time
LR Passenger Upper Spine Z Acceleration vs. Time
LR Passenger Upper Spine Resultant Acceleration vs. Time
LR Passenger Upper Spine X Velocity vs. Time

LR Passenger Upper Spine Y Velocity vs. Time

LR Passenger Upper Spine Z Velocity vs. Time

LR Passenger Upper Rib Y Acceleration vs. Time

LR Passenger Mid Rib Y Acceleration vs. Time

LR Passenger Lower Rib Y Acceleration vs. Time

LR Passenger Upper Rib Y Velocity vs. Time

LR Passenger Mid Rib Y Velocity vs. Time

LR Passenger Lower Rib Y Velocity vs. Time

B-33
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B-34
B-34
B-34
B-34
B-35
B-35
B-35
B-35
B-36
B-36
B-36
B-36
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Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
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Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
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Figure No.
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Figure No.
Figure No.
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Figure No.
Figure No.
Figure No.
Figure No.

154.
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156.
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165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.

LR Passenger Upper Rib Displacement vs. Time
LR Passenger Mid Rib Y Displacement vs. Time

LR Passenger Lower Rib Y Displacement vs. Time
LR Passenger Lower Spine X Acceleration vs. Time
LR Passenger Lower Spine Y Acceleration vs. Time

LR Passenger Lower Spine Z Acceleration vs. Time

LR Passenger Lower Spine Resultant Acceleration vs. Time

LR Passenger Lower Spine X Velocity vs. Time
LR Passenger Lower Spine Y Velocity vs. Time
LR Passenger Lower Spine Z Velocity vs. Time
LR Passenger Torso Force X vs. Time

LR Passenger Torso Force Y vs. Time

LR Passenger Torso Moment X vs. Time

LR Passenger Torso Moment Y vs. Time

LR Passenger T-12 Force X vs. Time

LR Passenger T-12 Force Y vs. Time

LR Passenger T-12 Moment X vs. Time

LR Passenger T-12 Moment Y vs. Time

LR Passenger Front Abdomen Force Y vs. Time
LR Passenger Mid Abdomen Force Y vs. Time
LR Passenger Rear Abdomen Force Y vs. Time
LR Passenger Summed Abdomen Force vs. Time
LR Passenger Lumbar Force Y vs. Time

LR Passenger Lumbar Force Z vs. Time

LR Passenger Lumbar Moment X vs. Time

LR Passenger Pubic Symphysis Force Y vs. Time
LR Passenger Pelvis X Acceleration vs. Time

LR Passenger Pelvis Y Acceleration vs. Time

LR Passenger Pelvis Z Acceleration vs. Time

LR Passenger Pelvis Resultant Acceleration vs. Time

LR Passenger Pelvis X Velocity vs. Time

B-42
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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.
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Figure No.
Figure No.
Figure No.
Figure No.

. 185.
. 186.
. 187.
. 188.
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.197.
. 198.
. 199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.

215.

LR Passenger Pelvis Y Velocity vs. Time

LR Passenger Pelvis Z Velocity vs. Time

LR Passenger Left Femur Force X vs. Time

LR Passenger Left Femur Force Y vs. Time

LR Passenger Left Femur Force Z vs. Time

LR Passenger Left Femur Force Resultant vs. Time
LR Passenger Left Femur Moment X vs. Time

LR Passenger Left Femur Moment Y vs. Time

LR Passenger Left Femur Moment Z vs. Time

LR Passenger Left Femur Moment Resultant vs. Time
LR Passenger Right Femur Force X vs. Time

LR Passenger Right Femur Force Y vs. Time

LR Passenger Right Femur Force Z vs. Time

LR Passenger Right Femur Force Resultant vs. Time
LR Passenger Right Femur Moment X vs. Time

LR Passenger Right Femur Moment Y vs. Time

LR Passenger Right Femur Moment Z vs. Time

LR Passenger Right Femur Moment Resultant vs. Time

Right Front Sill X Acceleration vs. Time

Right Front Sill Y Acceleration vs. Time

Right Front Sill Z Acceleration vs. Time

Right Front Sill Resultant Acceleration vs. Time
Right Front Sill X Velocity vs. Time

Right Front Sill Y Velocity vs. Time

Right Front Sill Z Velocity vs. Time

Right Rear Sill X Acceleration vs. Time

Right Rear Sill Y Acceleration vs. Time

Right Rear Sill Z Acceleration vs. Time

Right Rear Sill Resultant Acceleration vs. Time
Right Rear Sill X Velocity vs. Time

Right Rear Sill Y Velocity vs. Time
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239.
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241,
242.
243,
244,
245,
246.

Right Rear Sill Z Velocity vs. Time
Floorpan @ Rear Axle X Acceleration vs. Time
Floorpan @ Rear Axle Y Acceleration vs. Time

Floorpan @ Rear Axle Z Acceleration vs. Time

Floorpan @ Rear Axle Resultant Acceleration vs. Time

Floorpan @ Rear Axle X Velocity vs. Time
Floorpan @ Rear Axle Y Velocity vs. Time
Floorpan @ Rear Axle Z Velocity vs. Time
Left Front Sill Y Acceleration vs. Time

Left Front Sill Y Velocity vs. Time

Left Rear Sill Y Acceleration vs. Time

Left Rear 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

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

Driver Seat Track Y Acceleration vs. Time
Driver Seat Track Y Velocity vs. Time

RR Occupant Compartment Y Acceleration vs. Time
RR Occupant Compartment Y Velocity vs. Time
LR Door @ Arm Y Acceleration vs. Time

LR Door @ Mid Rib Y Acceleration vs. Time
LR Door @ Pelvis Y Acceleration vs. Time
LR Door @ Knee Y Acceleration vs. Time
LR Door @ Arm Y Velocity vs. Time

LR Door @ Mid Rib Y Velocity vs. Time

LR Door @ Pelvis Y Velocity vs. Time
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277.

LR Door @ Knee Y Velocity vs. Time
Vehicle CG X Acceleration vs. Time
Vehicle CG Y Acceleration vs. Time

Vehicle CG Z Acceleration vs. Time

Vehicle CG Resultant Acceleration vs. Time

Vehicle CG X Velocity vs. Time

Vehicle CG Y Velocity vs. Time

Vehicle CG Z Velocity vs. Time

LF Door @ Arm Y Acceleration vs. Time
LF Door @ Pelvis Y Acceleration vs. Time
LF Door @ Knee Y Acceleration vs. Time
LF Door @ Rib Y Acceleration vs. Time
LF Door @ Arm Y Velocity vs. Time

LF Door @ Pelvis Y Velocity vs. Time

LF Door @ Knee Y Velocity vs. Time

LF Door @ Rib Y Velocity vs. Time
Driver Rib Contact vs. Time

Driver Arm Contact vs. Time

Driver Pelvis Contact vs. Time

LR Passenger Rib Contact vs. Time

LR Passenger Arm Contact vs. Time

LR Passenger Pelvis Contact vs. Time
MDB CG X Acceleration vs. Time

MDB CG Y Acceleration vs. Time

MDB CG Z Acceleration vs. Time

MDB CG Resultant Acceleration vs. Time
MDB CG X Velocity vs. Time

MDB CG Y Velocity vs. Time

MDB CG Z Velocity vs. Time

MDB Rear X Acceleration vs. Time

MDB Rear Y Acceleration vs. Time
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Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.

278.
279.
280.
281.
282.
283.
284.

MDB Rear Z Acceleration vs. Time

MDB Rear Resultant Acceleration vs. Time
MDB Rear X Velocity vs. Time

MDB Rear Y Velocity vs. Time

MDB Rear Z Velocity vs. Time

Left MDB Contact vs. Time

Right MDB Contact vs. Time
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o DRIVER HEAD X (G5) vs TIVE (ms)

Max: 9.1 G's
Tmax: 19.7 ms
Min: -22.6 G's
Tmin: 50.5 ms
CFC 1000

_25”;}}}\\ | | | | | P . P P . . . P |

0 DRIVER HEAD Y (G's) vs TIME (ms)

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

404 Max: 44.8 G's
30+ Tmax: 18.3 ms
20 ” Min: -4.3 G's
10+ Tmin: 158.7 ms
0 : CFC 1000
_1 O I | L | | | | | ol . vl P . . . ol |

DRIVER HEAD Z (G's) vs TIME (ms)

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

Max: 13.5 G's
Tmax: 18.6 ms
Min: -7.3 G's
Tmin: 44.9 ms
CFC 1000

_10 bt | | | | | P . P P . . . P |

DRIVER HEAD Resultant (G's) vs TIME (ms)

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

40-+
30+
20+

10 J
OIH‘lM [ | | | | P . P P . . . P |

Max: 44.9 G's
Tmax: 18.3 ms
Min: 0.0 G's
Tmin: 0.0 ms

CFC 1000

B-1
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

5 DRIVER HEAD X Velocity (kph) vs TIME (ms)

Max: 0.2 kph
Tmax: 20.4 ms
Min: -29.5 kph
Tmin: 135.2 ms
T CFC 180

-30 -+t e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

o DRIVER HEAD Y Velociy (kph) vs TIME (ms)

Max: 26.4 kph
Tmax: 78.2 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

-5”1111}HH}Hl1}HH}1Hl}1IH}H}I}HH}H11}1Hl}Hl1}HH}HH}HH}HH}HH
-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)

Max: 22.9 kph
Tmax: 300.0 ms
Min: -0.0 kph
Tmin: 6.1 ms

CFC 180

-5”1111}HH}Hl1}HH}1Hl}1IH}H}I}HH}H1\‘\H\‘\H\‘\H“\H\“H\‘\IH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o DRIVER HEAD Y - FRONT (G's) vs TIME (ms)

Max: 36.8 G's
Tmax: 50.9 ms
Min: -3.8 G's
Tmin: 105.2 ms
CFC 1000

-10 H++—+++++++++++—t e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER HEAD Z - FRONT (G's) vs TIME (ms)

Max: 18.5G's
Tmax: 18.9 ms
Min: -7.8 G's

Tmin: 71.2 ms

CFC 1000

_10”1IH}H11}HH}HH}HH}1Hl}IH1}11H}HH}IIH}H}1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER HEAD Y - FRONT Velocity (kph) vs TIME (ms)

Max: 29.7 kph
Tmax: 82.8 ms
Min: -0.0 kph
Tmin: 2.0 ms

CFC 180

-5”1111}HH}Hl1}HH}1Hl}1IH}H}I}HH}H11}1Hl}Hl1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER HEAD Z - FRONT Velocity (kph) vs TIME (ms)

Max: 20.8 kph
Tmax: 300.0 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

-5”1111}HH}Hl1}HH}1Hl}1IH}H}I}HH}H1\‘\H\‘\H\‘\H“\H\“H\‘\IH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

5 DRIVER HEAD X - LEFT (G's) vs TIME (ms)

Max: 12.7 G's
Tmax: 19.7 ms
Min: -20.1 G's
Tmin: 45.1 ms
CFC 1000

_25”1IH}H11}HH}HH}HH}1Hl}IH1}11H}HH}IIH}H}1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

. DRIVER HEAD Z - LEFT (G's) vs TIME (ms)

10+ Max: 13.3 G's

5ff Tmax: 18.8 ms
07

Min: -17.1 G's

51
10+ Tmin: 18.3 ms
5] CFC 1000
_20 I Ly | | | | | o oy o P oy oy oy o |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
DRIVER HEAD X - LEFT Velocity (kph) vs TIME (ms)

Max: 0.2 kph
Tmax: 20.4 ms
Min: -31.4 kph
Tmin: 150.5 ms
CFC 180

_35”1IH}H11}HH}HH}HH}1Hl}IH1}11H}HH}IIH}H}1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER HEAD Z - LEFT Velocity (kph) vs TIME (ms)

Max: 19.2 kph

15+
12.5 Tmax: 300.0 ms
10 ,
757 Min: -0.7 kph
S Tmin: 35.2 ms
2.5+
0+ CFC 180

=2 .5 -
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E"“lo T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=————HMRRSPN ;5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

5 DRIVERHEAD X - UPPER (G's)vs TIME (ms)

Max: 14.4 G's

Tmax: 19.7 ms
Min: -23.5 G's

Tmin: 59.4 ms
CFC 1000

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

0 DRIVER HEAD Y - UPPER (G's) vs TIME (ms)

50-- Max: 52.1 G's
40 1 Tmax: 18.3 ms
30T Min: 9.6 G
20| in:-9.6 G's
10+ Tmin: 171.5 ms

07 CFC 1000
_10 HH‘ L | | | | | i i P | i i i i |

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

Max: 0.3 kph
Tmax: 20.4 ms
Min: -34.3 kph
Tmin: 150.8 ms
CFC 180

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

Max: 24.6 kph
Tmax: 70.3 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

-5”1111}HH}Hl1}HH}1Hl}1IH}H}I}HH}H1\‘\H\‘\H\‘\H“\H\“H\‘\IH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

DRIVER UPPER NECK FX (N) vs TIME (ms)

300

200+ Max: 265.8 N
108 : Tmax: 193.5 ms
100 Min: -423.7 N
-200 o
-300- Tmin: 55.5 ms
-400+ CFC 1000
_500 HH“ | | | | | o oy o P oy oy oy o |

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

50 Max: 50.5 N
Tmax: 113.7 ms
Min: -170.0 N
Tmin: 183.5 ms
CFC 1000

50}
-100-
-150-

-200 }111Ml11}Hll}H11}1Hl}1Hl}llH}llH}111WIllw1111M111M111}H11}H11}1H1
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER UPPER NECK FZ (N) vs TIME (ms)

600! Max: 672.4 N
400 1 Tmax: 53.9 ms
200 Min: -285.7 N
Off Tmin: 22.2 ms
-200 CFC 1000

-400 }11@111W1IH}llH}1IH}IHl}IH1}1Hl}H1I}Hll}HllMlllMlllMllﬂlllﬂlll
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

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

700 Max: 784.8 N
600+
5001 Tmax: 53.9 ms
400 Min: 0.3 N
388 T Tmin: 0.0 ms
100 CFC 1000

O ?‘A‘HH‘}\ | | | | P I Y o o I I Y |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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El“‘l $) 7.0 1 LEFT SIDE IMPACT
=———NRNgJ¥W 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

o DRIVER UPPER NECK MX (Nm) vs TIME ()

Max: 8.6 Nm
Tmax: 122.0 ms
Min: -48.0 Nm
Tmin: 44.0 ms
CFC 600

-20
30 DRIVER UPPER NECK MY (Nm) vs TIME (ms)

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

Max: 26.1 Nm
Tmax: 71.1 ms

Min: -45.0 Nm

Tmin: 48.4 ms
CFC 600

-50 L+ b Bt e e e e e e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
40 DRIVER UPPER NECK MZ (Nm) v5 TIME (ms)
30: Max: 30.1 Nm
20+ Tmax: 60.3 ms
10 Min: -11.7 Nm
01 Tmin: 115.4 ms
107 CFC 600
20 H e P e e e— e — e e

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

DRIVER UPPER NECK MResultant (Nm) vs TIME (ms)

60| Max: 63.0 Nm
30— Tmax: 46.6 ms
o1 Min: 0.0 N
3077 In: U. m
20+ Tmin: 0.0 ms
10+ CFC 600

0 Lb+——r—pt e e e e e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o DRIVER LOWER NECK FX (N) vs TIME (ms)

Max: 263.8 N
Tmax: 187.0 ms
Min: -629.8 N
Tmin: 52.5 ms
CFC 1000

200

0}
-200-
400}
-600-

-800 }111Ml11}Hll}H11}1Hl}1Hl}llH}llH}111WIllw1111M111M111}H11}H11}1H1
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 DRIVER LOWER NECK FY (N) vs TIME (ms)

750 Max: 919.8 N

T Tmax: 45.6 ms
500+

T Min: -171.6 N
250

T Tmin: 183.7 ms

O,

1 CFC 1000

_250 HH“ | | | | | i i P o i i i i |

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

1000
750 Max: 853.4 N
500 1 Tmax: 53.0 ms
250 Min: -428.2 N

Off Tmin: 95.2 ms

-2507 CFC 1000

2500 -

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

1500
12504 Max: 1303.9 N
1000 1 Tmax: 53.0 ms
750+ Min: 0.2 N
500’: Tmin: 0.0 ms
250 CFC 1000
0t | | | | N RS IS FEPEEN SRR SPSR IS S o |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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@) 7.0 1 LEFT SIDE IMPACT

O] 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

& o DRIVER LOWER NECK MX (Nm) vs TIME (ms)

Max: 43.6 Nm
Tmax: 46.4 ms
Min: -36.2 Nm
Tmin: 182.2 ms
CFC 600

-20

. DRIVER LOWER NECK MY (Nm) vs TIME (ms)

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

Max: 67.5 Nm
Tmax: 80.4 ms
Min: -64.8 Nm
Tmin: 189.5 ms

CFC 600
-75 H+—+++++++t+t e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
40 DRIVER LOWER NECK MZ (Nm) vs TIME (ms)
30 Max: 32.6 Nm
20 Tmax: 57.6 ms
10 Min: -10.9 Nm
01 Tmin: 113.5 ms
107 CFC 600
-20 -+t e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
DRIVER LOWER NECK MResultant (Nm) vs TIME (ms)
80 Max: 80.9 Nm
T Tmax: 52.8 ms
60+
T Min: 0.0 Nm
40+
T Tmin: 1.8 ms
20+
1 CFC 600
0 H+++H e e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

®) T.0 1 LEFT SIDE IMPACT
O] 7005 SATURN ION (R50167)

5 DRIVER SHOULDER FX (N) vs TIME (ms)

0
-250-}
-500-
750

-1000-

Max: 235.6 N
Tmax: 81.4 ms
Min: -1218.5 N
Tmin: 37.6 ms
CFC 600

-1250
-20

0 DRIVER SHOULDER FY (N) vs TIME (ms)

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

2500+
2000}
1500
1000-
500
0}

Max: 2588.5 N
Tmax: 39.2 ms
Min: -269.5 N
Tmin: 82.3 ms
CFC 600

500
-20

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

DRIVER SHOULDER FZ (N) vs TIME (ms)

0 Max: 165.6 N
-250 Tmax: 85.6 ms
-500 N
750 Min: -1293.6 N

-1000 Tmin: 41.8 ms
-12501 CFC 600
-1500 ++++++++++++++++H+—+++—+—+ e

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

DRIVER SHOULDER FResultant (N) vs TIME (ms)

3000} Max: 3084.8 N
2500+ Tmax: 39.2 ms
2000+ Min: 0.1 N
1000+ Tmin: 0.0 ms
500+ CFC 600

0 bt e e e e e e e e e L o L

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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Test Date: 08/10/05

E_Ill‘l. T.0O 1 LEFT SIDE IMPACT
- ) Speed: 33.1 mph (53.3 km/h)

O] 7005 SATURN ION (R50167)

o DRIVER UPPER SPINE X (G's) vs TIME (ms)

Max: 5.1 G's
Tmax: 135.6 ms
Min: -18.7 G's
Tmin: 34.9 ms
CFC 180

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

0 DRIVER UPPER SPINE Y (G's) vs TIME (ms)

Max: 49.8 G's
Tmax: 39.1 ms
Min: -7.6 G's

Tmin: 60.1 ms

CFC 180

_10”1IH}H11}HH}HH‘HH}1Hl}IH1}11H}HH}IIH}H}1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER UPPER SPINE Z (G's) vs TIME (ms)

Max: 16.8 G's

Tmax: 112.0 ms
Min: -7.0 G's

Tmin: 35.3 ms

1 CFC 180
-10 H++—+++++++++++— e

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

DRIVER UPPER SPINE Resultant (G's) vs TIME (ms)
50+ Max: 51.8 G's
40 Tmax: 39.2 ms
0T Min: 0.0 G's
20’: Tmin: 0.0 ms
10*: CFC 180

0 Lb+—+—=" e e e e e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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"“l ®) T.0 1LEFT SIDE IMPACT Test Date: 08/10/05
2005 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

DRIVER UPPER SPINE X Velocity (kph) vs TIME (ms)

0
2; Max: 0.0 kph
4,, Tmax: 4.3 ms
677 Min: -9.4 kph
T Tmin:; 75.1 ms
-8+
1 CFC 180
_10 ““““ MH‘luuluuluul‘H‘l"HMH.XHHXHHMHJHHM.HXHHXHH

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

40 DRIVER UPPER SPINE Y Velocity (kph) vs TIME (ms)

Max: 35.6 kph
Tmax: 58.4 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

_5" W — | | | | ' SN AU IS P A I S |
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

3 DRIVER UPPER SPINE Z Velocity (kph) vs TIME (ms)

Max: 2.3 kph
Tmax: 300.0 ms
Min: -2.4 kph
Tmin: 65.2 ms
CFC 180

-3”1111}HH}Hl1}HH}1Hl}1IH}H}I}HH}H11}1Hl}Hl1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

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

Max: 78.6 G's
Tmax: 37.3 ms
Min: -13.2 G's
Tmin: 71.0 ms

CFC 180

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

. DRIVER MIDRIBY (G's) vs TIME (ms)

1004 Max; 116.7 G's
75 T Tmax; 60.7 ms
507 Min: -25.1 G'
25 in:-25.1 G's

0 Tmin: 66.0 ms

25 CFC 180

_50 HH“ | | | | | i i P o i i i i |

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)

150 Max: 166.4 G's
100 1 Tmax: 30.3 ms
50 Min: -54.8 G's
Off Tmin: 65.4 ms
-507 CFC 180
2100 ~FrH

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

B-13



E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

40 DRIVER UPPER RIB Y Velocity (kph) vs TIME (ms)

Max: 35.2 kph
Tmax: 66.6 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

40 DRIVER MID RIB'Y Velocity (kph) vs TIME (ms)

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

Max: 37.1 kph
Tmax: 64.7 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

40 DRIVER LOWER RIBY Velocity (kph) vs TIME (ms)

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

Max: 36.1 kph
Tmax: 61.1 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

B-14
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

5 DRUPPER RIB DISPLACEMENT (mm) vs TIVE (ms)

Max: 4.5 mm
Tmax: 64.1 ms
Min: -26.8 mm
Tmin: 44.7 ms
CFC 180

_30”1IH}H11}HH}HH}HH}1Hl}IH1}11H}HH}IIH}H}1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 DR MID RIB DISPLACEMENT (mm) vs TIME (ms)

Max: 6.9 mm

Tmax: 61.5 ms
Min: -28.0 mm
Tmin: 44.4 ms
CFC 180

_30”1IH}H11}HH}HH}HH}1Hl}IH1}11H}HH}IIH}H}1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

5 DR LOWER RIB DISPLACEMENT (mm) vs TIME (ms)

Max: 3.6 mm

Tmax: 59.9 ms
Min: -29.3 mm
Tmin: 43.1 ms
CFC 180

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E_"l‘l. T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
- ) ¢ 2005 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

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

Max: 5.3 G's
Tmax: 112.6 ms
Min: -15.5 G's
Tmin: 39.5 ms
CFC 180

10
-15-

_2071IH}H11}HH}HH}HH}1Hl}IH1}11H}HH}IIH}H}1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

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

Max: 50.8 G's

Tmax: 34.5 ms
Min: -14.0 G's

Tmin: 59.5 ms
CFC 180

_20”1IH}H11}HH}HH}HH}1Hl}IH1}11H}HH}IIH}H}1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

5 DRIVER LOWER SPINE Z (G's) vs TIME (ms)

Max: 1.9 G's
Tmax: 25.6 ms
Min: -6.7 G's
Tmin: 40.8 ms
CFC 180

-8 +—++++++++++ e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

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

50+ Max: 51.9 G's

40-- Tmax: 34.6 ms

30 ,, Min: 0.0 G's

20 T Tmin: 0.0 ms

10*: CFC 180
0+ \ L R

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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O] 7005 SATURN ION (R50167)

E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
- ) Speed: 33.1 mph (53.3 km/h)

5 DRIVER LOWER SPINE X Velocity (kph) vs TIME (ms)

Max: 0.1 kph

01
254 Tmax: 19.5 ms

_5i Min: -10.8 kph
'7-51 Tmin: 80.5 ms
107 CFC 180
-12.5 ++++++++++++++ e e

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

40 DRIVER LOWER SPINE Y Velocity (kph) vs TIME (ms)

Max: 35.6 kph
Tmax: 53.3 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

’ DRIVER LOWER SPINE Z Velocity (kph) vs TIME (ms)

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

Max: 0.7 kph
Tmax: 27.6 ms
Min: -2.5 kph
Tmin: 63.2 ms
CFC 180

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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Elll‘l. T.0O 1 LEFT SIDE IMPACT Test Date: 08/10/05
- )

‘ 2005 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o DRIVER TORSO FX (N) v5 TIME (ms)

600
400
200

0,

2200}

Max: 760.4 N
Tmax: 31.3 ms
Min: -200.1 N
Tmin: 66.2 ms
CFC 600

-400

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 DRIVER TORSO FY (N) vs TIME (ms)

-400

-600-
-800-

0+
-200-

Max: 158.1 N
Tmax: 59.9 ms
Min: -821.3N
Tmin: 35.0 ms
CFC 600

-1000

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

DRIVER TORSO MY (Nm) vs TIME (ms)

-10+
-20-

Max: 19.1 Nm
Tmax: 140.2 ms
Min: -21.3 Nm
Tmin: 63.4 ms
CFC 600

-30

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

DRIVER TORSO MZ (Nm) vs TIME (ms)

Max: 33.0 Nm
Tmax: 33.8 ms
Min: -14.5 Nm
Tmin: 137.4 ms
CFC 600

_2077 e B A B e L A
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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Elll‘l. T.0O 1 LEFT SIDE IMPACT Test Date: 08/10/05
- )

‘ 2005 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o DRIVERT-12 FX (N) v5 TIE (ms)

200

0
-200-
400}
-600-

Max: 306.6 N
Tmax: 83.8 ms
Min: -643.3 N
Tmin: 30.5 ms
CFC 600

-800 }::

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
o DRIVERT-12FY (N) v5 TIVE (ms)

1500-}
1000
500
0
-500

Max: 1865.3 N
Tmax: 33.8 ms
Min: -526.6 N
Tmin: 83.9 ms
CFC 600

-1000 }::
-20

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

DRIVER T-12 MX (Nm) vs TIME (ms)

-50-
-100

Max: 74.0 Nm
Tmax: 56.3 ms
Min: -135.5 Nm
Tmin: 40.4 ms
CFC 600

-150 ++
-20

DRIVER T-12 MY (Nm) vs TIME (ms)

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

757

Max: 94.0 Nm
Tmax: 85.4 ms
Min: -93.1 Nm
Tmin: 38.2 ms
CFC 600

_1007}::
-20

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o DRIVER FRONT ABDOMEN FY (N) vs TIME (ms)

200+ Max: 219.8 N
150+ _
1007 Tmax: 32.9 ms
50 Min: -142.2 N
0 o
507 Tmin: 55.7 ms
-100¢ CFC 600
_150 bt | | | | | P . P P . . . P |

0 DRIVER MID ABDOMEN FY (N) vs TIME (ms)

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

500+ Max: 553.3 N
400 T Tmax: 30.4 ms
3007 Min: -85.7 N
200 7 IN. -09.
1004 Tmin: 59.3 ms
o1 CFC 600
_100 I | L | | | | | ol . vl P . . . ol |

DRIVER REAR ABDOMEN FY (N) vs TIME (ms)

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

1000
800+ Max: 853.9 N
600 1 Tmax: 34.1 ms
400 Min: -68.4 N
200 Tmin: 210.7 ms

07 T CFC 600

_20077}“;\\ | | | | | P . P P . . . P |

0 DRIVER SUMMED ABDOMEN FORCE (N) vs TIME (ms)

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

Max: 1523.5N
Tmax: 32.9 ms
Min: -150.9 N
Tmin: 65.3 ms
CFC 600

_25077}“;\\ | | | | | P . P P . . . P |
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@) 7.0 1 LEFT SIDE IMPACT

Test Date: 08/10/05
O] 7005 SATURN ION (R50167)

Speed: 33.1 mph (53.3 km/h)

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

1500
1000}
500
0
-500-
-1000+

Max: 1506.7 N
Tmax: 38.2 ms
Min: -521.8 N
Tmin: 62.6 ms
CFC 600

-20

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

0 DRIVER LUMBAR FZ (N) vs TIME (ms)

1250}
1000
750
500-
250
0
250

Max: 1490.2 N
Tmax: 47.8 ms
Min: -6.9 N
Tmin: 4.0 ms

CFC 600

-20

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

5 DRIVER LUMBAR MX (Nm) vs TIME (ms)

-50

Max: 74.1 Nm
Tmax: 39.5 ms
Min: -30.1 Nm
Tmin: 89.2 ms
CFC 600

-20

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

0 DRIVER PUBIC SYMPHYSIS FY (N) vs TIME (ms)

Max: 156.3 N

01
-500-} Tmax: 53.8 ms
-1000 Min: -2340.8 N
-1500 T Tmin: 33.5 ms
-20007 CFC 600
-2500 ++++++++++++++H++H e e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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@) 7.0 1 LEFT SIDE IMPACT Test Date:

O] 7005 SATURN ION (R50167)

08/10/05

Speed: 33.1 mph (53.3 km/h)

o DRIVER PELVIS X (G's)vs TIME (ms)

Max: 9.5 G's
Tmax: 48.8 ms
Min: -21.6 G's
Tmin: 29.7 ms
CFC 1000

-20

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

-20

Max: 74.5G's
Tmax: 28.9 ms
Min: -16.2 G's
Tmin: 49.5 ms
CFC 1000

-20

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
5 DRIVER PELVIS Z (G's) vs TIME (ms)

257

0,

2.5+

-5-

-7.54
10+

-12.5

Max: 4.1 G's

Tmax: 23.3 ms
Min: -11.0 G's
Tmin: 36.1 ms

CFC 1000

-20

0 DRIVER PELVIS Resultant (G's) vs TIME (ms)

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

70
60
50
40
30
20
10-

0

| L | |

Max: 76.2 G's
Tmax: 28.9 ms
Min: 0.0 G's
Tmin: 0.0 ms

CFC 1000

20 0 20 40 60 80

P /i | | |
Tt

100 1
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O] 7005 SATURN ION (R50167)

E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
- ) Speed: 33.1 mph (53.3 km/h)

5 DRIVER PELVIS X Velocity (kph) vs TIME (ms)

o Max: 0.0 kph
254 Tmax: 9.5 ms
_5i Min: -10.5 kph
'7-51 Tmin: 93.9 ms
107 CFC 180
-12.5 ++++++++++++++ e e

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

35 DRIVER PELVIS Y Velocity (kph) vs TIME (ms)

Max: 32.9 kph
Tmax: 44.6 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

1 DRIVER PELVIS Z Velocity (kph) vs TIME (ms)

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

Max: 0.5 kph
Tmax: 24.7 ms
Min: -2.7 kph
Tmin: 151.2 ms
CFC 180

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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—————— @) 7.0 1 LEFT SIDE IMPACT
EEEEEEEEEIII"!I

O] 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

00 DRIVER LEFT FEMUR FX (N) vs TIME (ms)

Max: 413.6 N
Tmax: 35.5 ms
Min: -243.6 N
Tmin: 27.4 ms
CFC 600

-20

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 DRIVER LEFT FEMUR FY (N) vs TIME (ms)

7501 Max: 794.5 N
500+ Tmax: 31.5 ms
2501 Min: -313.3 N
Off Tmin: 16.8 ms
2507 CFC 600
-500 =++—++++++++++++HH e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER LEFT FEMUR FZ (N) vs TIME (ms)

500 1 Max: 563.6 N
250 Tmax: 50.4 ms
o Min: -518.9 N
-250 T Tmin: 35.3 ms
-5007 CFC 600
-750 =+ e e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
1000 DRIVER LEFT FEMUR FResultant (N) vs TIME (ms)
8001 Max: 940.3 N
T Tmax: 35.4 ms
600+
1 Min: 0.9 N
400+
T Tmin: 0.0 ms
200+
1 CFC 600
O fonfot | . | | | | P . P P . . . L
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

00 DRIVER LEFT FEMUR MX (Nm) vs TIME (ms)

Max: 90.2 Nm
Tmax: 27.4 ms
Min: -99.7 Nm
Tmin: 39.4 ms
CFC 600

_1007}:::H‘::‘H::‘H::‘:H:‘:H:‘::m“:m“::w‘::w‘::‘_::‘_::“m:“m::‘:H:
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

. DRIVER LEFT FEMUR MY (Nm) vs TIME (ms)

Max: 55.4 Nm
Tmax: 35.9 ms
Min: -46.1 Nm
Tmin: 27.5 ms
CFC 600

-50 H++++++++++++t e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER LEFT FEMUR MZ (Nm) vs TIME (ms)

Max: 8.2 Nm
Tmax: 68.1 ms
Min: -22.0 Nm
Tmin: 42.6 ms
CFC 600

_257}111M111}Hll}H11}1H1}1Hl}IIH}I1H}111@111@1111M111M111}H11}H11}1H1
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER LEFT FEMUR MResultant (Nm) vs TIME (ms)

1001 Max: 108.1 Nm
T Tmax: 39.3 ms
75—+
T Min: 0.0 Nm
50+
T Tmin:; 0.0 ms
25—+
1 CFC 600
O P | | | | | [ P o i i |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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El“‘l $) 7.0 1 LEFT SIDE IMPACT
=———NRNgJ¥W 7005 SATURN ION (R50167)

Test Date: 08/10/05

Speed: 33.1 mph (53.3 km/h)

o DRIVER RIGHT FEMUR FX (N) vs TIME (ms)

Max; 357.7 N
Tmax: 38.1 ms

Min: -137.4 N

Tmin: 89.7 ms
CFC 600
-200 =+t e e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
250 DRIVER RIGHT FEMUR FY (N) vs TIME (ms)
500 Max: 564.9 N
l Tmax: 32.2 ms
250+
T Min: -465.1 N
0-
T Tmin: 39.2 ms
-250
1 CFC 600
-500 =+t e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 DRIVER RIGHT FEMUR FZ (N) vs TIME (ms)

Max: 1633.1 N

Tmax: 38.5 ms
Min: -304.2 N

Tmin: 80.0 ms
7 CFC 600
-500 +—— -+ b b e — e — e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
17550 DRIVER RIGHT FEMUR FResutant (N) vs TIME (ms)
1500+ Max: 1702.5 N
1250ii Tmax: 38.4 ms
1000+ Min: 06 N
75077 In: U.
500+ Tmin: 0.0 ms
250+ CFC 600
[ SN L ST AN IR i " /0 IS I I S SN2 USSR S IV IR SRS S S S A2~
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

®) T.0 1 LEFT SIDE IMPACT
O] 7005 SATURN ION (R50167)

o DRIVER RIGHT FEMUR M (Nm) vs TIME ()

25 Max: 36.7 Nm
04 Tmax: 92.9 ms
-257 Min: -99.2 Nm
-50 T Tmin: 32.6 ms
o] CFC 600
-100 =+ e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

o5 DRIVER RIGHT FEMUR MY (Nm) vs TIME (ms)

Max: 24.7 Nm
Tmax: 44.2 ms

Min: -13.2 Nm

Tmin: 34.0 ms
| CFC 600
-15 -+ e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

15 DRIVER RIGHT FEMUR MZ (Nm) vs TIME (ms)

10;7 Max: 13.8 Nm
5 Tmax: 47.7 ms
0 Min: -14.1 Nm
-5 T Tmin: 31.2 ms

107 CFC 600
-15 -+t e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
DRIVER RIGHT FEMUR MResultant (Nm) vs TIME (ms)
ool Max: 100.3 Nm
T Tmax: 32.6 ms
75
T Min: 0.0 Nm
50+
T Tmin: 0.0 ms
25—
1 CFC 600
0 Lb—f—t e e e R s e e e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o _PASSENGER HEAD X (G's) vs TIME (ms)

Max: 6.5 G's
Tmax: 15.0 ms
Min: -18.4 G's
Tmin: 60.8 ms
CFC 1000

_2077;}“\\ | | | | | P . P P . . . P |

PASSENGER HEAD Y (G's) vs TIME (ms)

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

Max: 46.4 G's
Tmax: 50.7 ms
Min: -7.5G's
Tmin: 165.5 ms
CFC 1000

_1077;}“\\ | | | | | P . Ll P . . . P |

PASSENGER HEAD Z (G's) vs TIME (ms)

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

Max: 5.5 G's
Tmax: 196.2 ms
Min: -17.4 G's
Tmin: 55.6 ms
CFC 1000

_2077;}“\\ | | | | | P . P P . . . P |

PASSENGER HEAD Resultant (G's) vs TIME (ms)

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

401 Max: 48.4 G's
T Tmax: 51.0 ms
30+
1 Min: 0.0 G's
20+
T Tmin:; 0.0 ms
10+
: CFC 1000
O et ‘L‘\‘?“'ﬂ)l [ | | | | | | ol "l | W e il
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El“‘l $) 7.0 1 LEFT SIDE IMPACT
=———NRNgJ¥W 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

PASSENGER HEAD X Velocity (kph) vs TIME (ms)

257
0T Max: 0.8 kph

-2_'2 1 Tmax: 23.9 ms
7.5 Min: -16.2 kph
197 Tmin: 111.9
_12.51 min: .J ms
15+ CFC 180
_175 HH‘ . | | | | | P I Y o o I I Y |

55 PASSENGER HEAD Y Velocity (knh) vs TIME (ms)

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

Max: 31.9 kph
Tmax: 74.2 ms
Min: -0.0 kph
Tmin: 0.3 ms

CFC 180

5 PASSENGER HEAD Z Velocity (kph) vs TIME (ms)

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

Max: 0.3 kph
Tmax: 38.9 ms
Min: -8.8 kph
Tmin: 1563.8 ms
CFC 180

_10”1IH}H11}Hl1}HH}1Hl}HH}HH}I1H}H1\‘\IM‘\H\“H\‘\H\‘\Hw\l
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260
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El“‘l $) 7.0 1 LEFT SIDE IMPACT
=———NRNgJ¥W 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

o _PASSENGER HEAD Y - FRONT (G's) vs TIME (ms)

Max: 46.9 G's
Tmax: 51.7 ms
Min: -7.2 G's
Tmin: 161.8 ms
CFC 1000

_1077}“;\\ | | | | | P . P P . . . P

PASSENGER HEAD Z - FRONT (G's) vs TIME (ms)

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

7.5
5 Max: 5.8 G's
2.5
ot Tmax: 194.8 ms
-2.54 Min: -11.5 G's
-5 N
751 Tmin: 79.5 ms
-10 CFC 1000
_125 I Ly | | | | | o oy o P oy oy oy o |

45 PASSENGER HEAD Y - FRONT Velocity kph) vs TIME ()

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

Max: 33.1 kph
Tmax: 77.9 ms
Min: -0.0 kph
Tmin: 4.9 ms

CFC 180

5 PASSENGER HEAD Z - FRONT Velocity (kph) vs TIME (ms)

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

0}
251

Il
7.5
104

Max: 0.1 kph
Tmax: 36.9 ms
Min: -11.5 kph
Tmin: 132.3 ms
CFC 180

-12.5”1Hl}H1I}HI1}HH}1IH}}IH}Hl1}11H}H1\“H\‘\H“\H\“H\‘\Hw\l
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260
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@) 7.0 1 LEFT SIDE IMPACT

‘ 2005 SATURN ION (R50167) Speed: 33.1 mph

Test Date: 08/10/05

(53.3 km/h)

o _PASSENGER HEAD X - LEFT (G's)vs TIME (ms)

Max: 7.2 G's
Tmax: 18.3 ms

Min: -18.4 G's

Tmin: 38.9 ms
1 CFC 1000
-20 -+t e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
PASSENGER HEAD Z - LEFT (G's) vs TIME (ms)
15 ,, Max: 15.0 G's
10

51 Tmax: 14.1 ms
0+ Min: -15.2 G's
51+ N

0+ Tmin: 52.2 ms
A5+ CFC 1000
-20 -+t e e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
5 PASSENGER HEAD X - LEFT Velocity (kph) vs TIME (ms)

ol Max: 1.0 kph

257 Tmax: 23.8 ms
-5- .
751 Min: -13.9 kph
-10 Tmin: 148.3 ms
-12.54 CFC 180
-15 -+ e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
5 PASSENGER HEAD Z - LEFT Velocity (kph) vs TIME (ms)

o Max: 0.4 kph
-2 Tmax: 16.6 ms
-4 1 Min: -9.2 kph
67 Tmin: 154.8 ms
87 CFC 180

-10 ++++ e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

5 PASSENGER HEAD X - UPPER (G's)vs TIME (ms)

_2077;}“\\ | | | | | P . P P . . . P |

Max: 16.4 G's

Tmax: 49.9 ms
Min: -19.0 G's

Tmin: 66.5 ms
CFC 1000

PASSENGER HEAD Y - UPPER (G's) vs TIME (ms)

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

30T

40- Max: 42.8 G's
307 Tmax: 51.0 ms
201 Min: -11.8 G'
104 in:-11.8 G's

0 Tmin: 164.8 ms

10 CFC 1000
_20 HH“ | | | | | P I Y o o I I Y |

PASSENGER HEAD X - UPPER Velocity (kph) vs TIME (ms)

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

125
15+

_17.5”}}};\\ | | | | | P . P P . . . P |

Max: 0.7 kph
Tmax: 24.0 ms
Min: -15.7 kph
Tmin: 126.8 ms
CFC 180

45 PASSENGER HEAD Y - UPPER Velocity ph) vs TIME (ms)

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

Max: 30.1 kph
Tmax: 72.0 ms
Min: -0.0 kph
Tmin: 5.0 ms

CFC 180
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E_"l‘l. T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
- ) ¢ 2005 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

PASSENGER UPPER NECK FX (N) vs TIME (ms)

Max: 159.7 N
Tmax: 14.3 ms

Min: -281.3 N

-100+

T Tmin:; 61.4 ms
-200+

1 CFC 1000
_300 HH“ | | | | | i i P o i i i i |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 PASSENGER UPPER NECK FY (N) vs TIME (ms)

0 Max: 62.1 N
-100 T Tmax: 186.5 ms
2007 Min: -586.2 N
3007 in: -586.
-400 Tmin: 57.1 ms
-500 CFC 1000
_600 I | L | | | | | i i P o i i i i |

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

1500 Max: 1509.5 N
1000+ Tmax: 14.8 ms
503 L Min: -1254.8 N
-500+ Tmin: 14.5 ms
-1000+ CFC 1000
~1500 ~HHHHHH e

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
PASSENGER UPPER NECK FResultant (N) vs TIME (ms)

1500 Max: 1518.7 N
1230+ Tmax: 14.8 ms
1000+ Min: 0.5 N
750+ in: 0.
500+ Tmin: 0.0 ms
250 CFC 1000
O _—— | "TL‘J‘ | | | | Ly P | Il

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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®) T.0 1 LEFT SIDE IMPACT
O] 7005 SATURN ION (R50167)

Test Date: 08/10/05

Speed: 33.1 mph (53.3 km/h)

_PASSENGER UPPER NECK MX (Nm) vs TIME (ms)

Max: 16.9 Nm
Tmax: 119.3 ms
Min: -69.2 Nm
Tmin: 50.8 ms
CFC 600

-20

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
30 PASSENGER UPPER NECK MY (Nm) vs TIME (ms)

Max: 29.0 Nm
Tmax: 77.2 ms
Min: -42.2 Nm
Tmin: 55.7 ms
CFC 600

-20

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
50 PASSENGER UPPER NECK MZ (Nm) vs TIME (ms)

Max: 27.2 Nm

Tmax: 59.3 ms
Min: -10.2 Nm

Tmin:; 139.3 ms

CFC 600

-15 -+ e

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

PASSENGER UPPER NECK MResultant (Nm) vs TIME (ms)
801 Max: 80.7 Nm

T Tmax: 53.3 ms
60+

T Min: 0.0 Nm
40+

T Tmin: 4.7 ms
20+

1 CFC 600

0 Lb——r— e e e e e e e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E_"l‘l. T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
- ) ¢ 2005 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

_PASSENGER LOWER NECK FX (N) vs TIME (ms)

Max: 131.9 N
Tmax: 120.5 ms
Min: -395.3 N
Tmin: 59.5 ms
CFC 1000
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0}
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-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 PASSENGER LOWER NECK FY (N) vs TIME (ms)

1000 Max: 1161.4 N

750-|
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0

Tmax: 53.3 ms
Min: -229.3 N
Tmin: 31.5 ms
CFC 1000
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PASSENGER LOWER NECK FZ (N) vs TIME (ms)

O: Max; 137.3 N

T Tmax: 34.8 ms
-250

T Min: -953.1 N
-500

T Tmin; 55.2 ms
-750+

1 CFC 1000
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PASSENGER LOWER NECK FResultant (N) vs TIME (ms)

1250+ Max: 1475.1 N
1000 Tmax: 55.1 ms
750+ Min: 0.7 N
500 T Tmin: 0.0 ms
250+ CFC 1000
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®) T.0 1 LEFT SIDE IMPACT
O] 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

5 PASSENGER LOWER NECK MX (Nm) vs TIVE (ms)

Max: 28.2 Nm
Tmax: 53.1 ms
Min: -43.7 Nm
Tmin: 70.9 ms
CFC 600

-20

0 PASSENGER LOWER NECK MY (Nm) vs TIME (ms)

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

Max: 69.6 Nm
Tmax: 62.8 ms
Min: -10.7 Nm
Tmin: 156.4 ms
CFC 600
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i PASSENGER LOWER NECK MZ (Nm) vs TIME (ms)

Max: 22.7 Nm

Tmax: 61.4 ms
Min: -9.1 Nm

Tmin: 141.9 ms

1 CFC 600
-10 H++—+++++++++++—tH e e
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0 PASSENGER LOWER NECK MResultant (Nm) vs TIME (ms)
70+ Max: 78.6 Nm
60 _
507,7 Tmax: 65.6 ms
40+ Min: 0.0 Nm
30 -
20+ Tmin: 0.0 ms
101 CFC 600
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El“‘l $) 7.0 1 LEFT SIDE IMPACT
=———NRNgJ¥W 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

5 PASSENGER SHOULDER FX (N) vs TIME (ms)

Max: 72.1 N
Tmax: 13.3 ms
Min: -1731.9 N
Tmin: 49.2 ms
CFC 600

-20
00 PASSENGER SHOULDER FY (N) vs TIME (ms)

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

Max: 3369.6 N
Tmax: 49.2 ms
Min: -104.4 N

Tmin: 96.7 ms

-5007}:::“ | | | | | N

CFC 600

-20
0 PASSENGER SHOULDER FZ (N) vs TIME (ms)

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

0 Max: 1.4 N
-100¢ Tmax: 4.3 ms
-200- N
3007 Min: -521.2 N
-400 Tmin: 47.0 ms
-500 CFC 600
-600 H——+ 1 o+ et Se——
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0 PASSENGER SHOULDER FResultant (N) vs TIME (ms)
3500+ Max: 3816.8 N
3000+ _
2500+ Tmax: 49.2 ms
ZOOOjj Min: 0.2 N
1500 .
1000 ,, Tmin: 0.0 ms
500 CFC 600
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

 PASSENGER UPPER SPINE X (') vs TIME (ms)

257 Max: 3.8 G's
0 .

257 Tmax: 86.9 ms
-5 Min: -13.0 G's

-7.5+ -

107 Tmin; 48.6 ms

-12.5+ CFC 180
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PASSENGER UPPER SPINE Y (G's) vs TIME (ms)

Max: 39.2 G's
Tmax: 47.5 ms
Min: -4.4 G's
Tmin: 129.8 ms
CFC 180
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5 PASSENGER UPPER SPINE Z (G's) vs TIME (ms)

Max: 5.9 G's
Tmax: 54.9 ms
Min: -3.3 G's
Tmin: 23.2 ms
CFC 180
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PASSENGER UPPER SPINE Resultant (G's) vs TIME (ms)

40 Max: 41.3 G's
T Tmax: 47.5 ms
30+
1 Min: 0.0 G's
20+
T Tmin:; 0.0 ms
10+
1 CFC 180
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

,_PASSENGER UPPER SPINE X Velocity (kph) vs TIME (ms)

Max: 0.2 kph
Tmax: 25.6 ms
Min: -8.7 kph
Tmin: 59.1 ms

CFC 180
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4 PASSENGER UPPER SPINE Y Velosty (kph) vs TIME (ms)

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

Max: 36.6 kph
Tmax: 85.7 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

PASSENGER UPPER SPINE Z Velocity (kph) vs TIME (ms)

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

Max: 5.2 kph
Tmax: 115.0 ms
Min: -1.1 kph
Tmin: 29.8 ms
CFC 180
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o _PASSENGER UPPER RIB Y (G5) vs TIME (ms)

Max: 69.8 G's

Tmax: 33.2 ms
Min: -14.7 G's

Tmin: 60.5 ms
CFC 180

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

PASSENGER MID RIB Y (G's) vs TIME (ms)

80
604 Max: 74.6 G's
40 Tmax: 34.6 ms
20 Min: -21.8 G's
Off Tmin: 79.0 ms
-207 CFC 180
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o PASSENGER LOWER RIB Y (G5) vs TIME ()

Max: 64.7 G's

Tmax: 32.6 ms
Min: -12.5 G's
Tmin: 89.0 ms
CFC 180
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

4 PASSENGER UPPER RIB Y Velociy (kph) vs TIME (ms)

Max: 34.4 kph
Tmax: 87.1 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

PASSENGER MID RIB Y Velocity (kph) vs TIME (ms)

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

40
35 Max: 38.7 kph
30
25 ] Tmax: 75.4 ms
20+ Min: 0.0 kph
::gf Tmin: 0.0 ms
5T CFC 180
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4 PASSENGER LOWER RIB Y Velociy (kph) vs TIME (ms)

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

Max: 39.1 kph
Tmax: 72.3 ms
Min: -0.0 kph
Tmin: 3.4 ms

CFC 180
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El“‘l $) 7.0 1 LEFT SIDE IMPACT
=———NRNgJ¥W 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

5 _PASS UPPER RIB DISPLACEMENT (mm) vs TIME (ms)

Max: 1.8 mm
Tmax: 84.7 ms
Min: -27.2 mm
Tmin: 52.3 ms
CFC 180

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

. PASS MID RIB DISPLACEMENT (mm) vs TIME (ms)

280 300

Max: 1.9 mm

Tmax: 71.2 ms
Min: -23.5 mm

Tmin:; 51.8 ms

CFC 180

-25 H++++++++H e e e

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

5 PASS LOWER RIB DISPLACEMENT (mm) vs TIME (ms)

o Max: 4.0 mm
-5 Tmax: 70.2 ms
-10+ Min: -21.1 mm
'151 Tmin: 45.4 ms
207 CFC 180
-25 H++++++++H e e
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

 PASSENGER LOWER SPINE X () vs TIME (ms)

Max: 4.1 G's
Tmax: 113.5ms
Min: -6.9 G's
Tmin: 42.3 ms

1 CFC 180
7.5t ‘ ‘ ‘ R e e o o e s R

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

Max: 46.2 G's
Tmax: 41.5 ms
Min: -11.0 G's

Tmin: 69.4 ms
_10{ CFC 180
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5 PASSENGER LOWER SPINE Z (G's) vs TIME (ms)

5 Max: 6.6 G's
2.5: Tmax: 55.2 ms
0 Min: -5.3 G's
'2-51 Tmin: 44.8 ms

o7 CFC 180

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 PASSENGER LOWER SPINE Resultant (G's) vs TIME (ms)

40 Max: 46.8 G's
T Tmax: 41.6 ms
30+
1 Min: 0.0 G's
20+
T Tmin:; 0.0 ms
10+
1 CFC 180
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

,PASSENGER LOWER SPINE X Velosity (kph) vs TIME (ms)

Max: 0.5 kph
Tmax: 161.2 ms
Min: -6.1 kph
Tmin: 84.2 ms
CFC 180

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
4 PASSENGER LOWER SPINE Y Velosty (kph) vs TIME (ms)

Max: 36.5 kph
Tmax: 62.5 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
5 PASSENGER LOWER SPINE Z Velocity (kph) vs TIME (ms)

Max: 1.5 kph
Tmax: 108.0 ms
Min: -2.0 kph
Tmin: 49.1 ms
CFC 180
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El“‘l $) 7.0 1 LEFT SIDE IMPACT
=———NRNgJ¥W 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

o _PASSENGER TORSO FX (N) vs TIME (ms)

200 Max: 240.1 N
150 T Tmax: 120.9 ms
100+ L .
50; | ! Min: -68.4 N
0+ | Tmin: 71.9 ms
-50 | CFC 600
_100 I | L | | | | | i i P o i i i i |

00 PASSENGER TORSO FY (N) vs TIME (ms)

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

Max: 104.9 N
Tmax: 69.9 ms
Min: -647.8 N
Tmin: 41.4 ms
CFC 600
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PASSENGER TORSO MY (Nm) vs TIME (ms)

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

7.5+ Max: 9.9 Nm
5ff Tmax; 36.0 ms
2.5+
T Min: -6.9 N
Of, in m
-2.5*: ‘ ’ Tmin: 74.4 ms
-5 , . CFC 600
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5 PASSENGER TORSO MZ (Nm) vs TIME (ms)

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

51 Max: 6.8 Nm
2.2 } Tmax: 75.8 ms
25] ’l' | Min: 0.9 Nm

51 Tmin; 37.6 ms
754 J CFC 600
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Elll‘l. T.0O 1 LEFT SIDE IMPACT Test Date: 08/10/05
- )

‘ 2005 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o _PASSENGER T-12 FX (N) vs TIME (ms)

2501 Max: 260.7 N
2007
150 Tmax: 63.8 ms
128 Min: -133.1 N
0 Tmin: 51.5 ms
-50
100 CFC 600
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0 PASSENGER T-12 FY (N) vs TIME (ms)

1250 Max: 13952 N
1000 ¢ Tmax: 35.0 ms
lheg! Min: -237.1 N

500 1 n: - .
250 Tmin: 59.5 ms
o+ CFC 600
-250 ++—+++++++H e e e
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0 PASSENGER T-12 MX (Nm) vs TIME (ms)

0 | Max: 45.3 Nm
T Tmax: 57.3 ms
-50-
T Min: -182.0 Nm
-100
T Tmin: 40.8 ms
-150
1 CFC 600
-200 =+ e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

5 PASSENGER T-12 MY (Nm) vs TIME (ms)

-50

Max: 54.7 Nm
Tmax: 94.2 ms
Min: -49.6 Nm
Tmin: 45.7 ms
CFC 600

-20
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El“‘l $) 7.0 1 LEFT SIDE IMPACT
=———NRNgJ¥W 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

o _PASSENGER FRONT ABDOMEN FY (N) vs TIME (ms)

2501 Max: 279.0 N
200 ‘ Tmax: 40.7 ms
10 Wl Min: -28.8 N
100} ‘ | I in; -28.
50 i b Tmin: 226.9 ms
0T CFC 600
-50 -+ttt e
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00 PASSENGER MID ABDOMEN FY (N) vs TIME (ms)
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Max: 704.5 N
Tmax: 38.6 ms
Min: -22.3N
Tmin: 78.5 ms
CFC 600
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00 PASSENGER REAR ABDOMEN FY (N) vs TIME (ms)
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Max: 677.8 N
Tmax: 39.5 ms
Min: -34.4 N
Tmin: 73.9 ms
CFC 600

-20
& 0 PASSENGER SUMMED ABDOMEN FORCE (N) vs TIME ()
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Max: 1510.8 N
Tmax: 38.6 ms
Min: -47.8 N
Tmin: 227.0 ms
CFC 600
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®) T.0 1 LEFT SIDE IMPACT
O] 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

00 PASSENGER LUMBAR FY (N) vs TIME (ms)

Max: 1263.3N
Tmax: 39.6 ms
Min: -366.0 N
Tmin: 65.6 ms
CFC 600

-20
50 PASSENGER LUMBAR FZ (N) vs TIME (ms)

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

Max: 10354 N
Tmax: 55.5 ms

Min: -546.7 N

i Tmin: 23.4 ms
-500F CFC 600
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PASSENGER LUMBAR MX (Nm) vs TIME (ms)

Max: 35.1 Nm

Tmax: 39.8 ms
Min: -18.4 Nm

Tmin: 54.9 ms
1 CFC 600
-20 -+t e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
PASSENGER PUBIC SYMPHYSIS FY (N) vs TIME (ms)
o Max: 154.2 N
-500 Tmax: 116.7 ms
-1000 Min: -2275.3 N
'15001 Tmin: 35.1 ms
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T.0 1 LEFT SIDE IMPACT
2005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

o _PASSENGER PELVIS X (G's) vs TIME (ms)

Max: 9.1 G's
Tmax: 18.7 ms
Min: -22.0 G's
Tmin: 40.1 ms
CFC 1000
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60 PASSENGER PELVIS Y (G's) vs TIME (ms)

Max: 60.0 G's
Tmax: 34.1 ms
Min: -12.9 G's
Tmin: 46.8 ms
CFC 1000
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PASSENGER PELVIS Z (G's) vs TIME (ms)

Tmax: 53.5 ms

-57 H"Y 1
0t Min: -21.2 G's
15+ Tmin: 53.1 ms
20} CFC 1000
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PASSENGER PELVIS Resultant (G's) vs TIME (ms)

60| Max: 62.4 G's
50 Tmax: 34.1 ms
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20+ Tmin: 3.4 ms
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@) 7.0 1 LEFT SIDE IMPACT Test Date: 08/10/05

O] 7005 SATURN ION (R50167)

Speed: 33.1 mph (53.3 km/h)

1 PASSENGER PELVIS X Velocity (kph) vs TIME (ms)

Max: 0.5 kph
Tmax: 23.7 ms
Min: -6.4 kph
Tmin: 74.7 ms
CFC 180

45 PASSENGER PELVIS Y Velociy (kph) vs TIME (ms)

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

Max: 34.1 kph
Tmax: 43.1 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

’ PASSENGER PELVIS Z Velocity (kph) vs TIME (ms)

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

Max: 0.0 kph
Tmax: 7.8 ms
Min: -7.3 kph
Tmin: 300.0 ms
CFC 180

0 20 4

0
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E_"l‘l. T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
- ) ¢ 2005 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o _PASSENGER LEFT FEMUR FX (N) vs TIME (ms

600 il Max: 654.7 N

400
200

0
-200

Tmax: 34.9 ms
Min: -251.3 N
Tmin: 75.6 ms
CFC 600
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0 PASSENGER LEFT FEMUR FY (N) vs TIME (ms)

250 Max: 271.5 N
Of, Tmax: 18.9 ms
2507 Min: -1201.3 N
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PASSENGER LEFT FEMUR FZ (N) vs TIME (ms)
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T Tmax: 23.4 ms
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T Tmin; 28.0 ms
-250

1 CFC 600
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PASSENGER LEFT FEMUR FResultant (N) vs TIME (ms)

12504 Max: 1304.1 N
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500 T Tmin: 0.0 ms
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@) 7.0 1 LEFT SIDE IMPACT

gl“!l‘ 2005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

PASSENGER LEFT FEMUR MX (Nm) vs TIME (ms)

00
50- Max: 95.1 Nm
T Tmax: 41.2 ms
0-
T Min: -105.2 Nm
-50-
T Tmin: 28.9 ms
-100
1 CFC 600
-150 =++—+++++++++++++—+++H— e e e
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. PASSENGER LEFT FEMUR MY (Nm) vs TIME (ms)

Max: 57.5 Nm
Tmax: 34.5 ms
Min: -47.1 Nm
Tmin: 26.2 ms
CFC 600

-50
-20

PASSENGER LEFT FEMUR MZ (Nm) vs TIME (ms)

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

Max: 15.5 Nm

Tmax: 50.0 ms
Min: -26.4 Nm

Tmin: 39.3 ms
1 CFC 600
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PASSENGER LEFT FEMUR MResultant (Nm) vs TIME (ms)
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T Tmax: 29.0 ms
751
T Min: 0.0 Nm
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T Tmin: 0.0 ms
25—
1 CFC 600
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

00 PASSENGER RIGHT FEMUR FX (N) vs TIVE (ms)

Max: 230.7 N
Tmax: 37.8 ms
Min: -401.5N
Tmin: 52.9 ms
CFC 600
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0 PASSENGER RIGHT FEMUR FY (N) vs TIME (ms)

600 Max: 635.9 N
400}
200

0
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Tmax: 40.4 ms
Min: -241.8 N
Tmin: 50.0 ms
CFC 600
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PASSENGER RIGHT FEMUR FZ (N) vs TIME (ms)

7501 Max: 864.7 N
500 Tmax: 37.1 ms
250 Min: -260.4 N
Off Tmin: 39.8 ms
-250 CFC 600
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PASSENGER RIGHT FEMUR FResultant (N) vs TIME (ms)
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El“‘l $) 7.0 1 LEFT SIDE IMPACT
=———NRNgJ¥W 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

_PASSENGER RIGHT FEMUR MX (Nm) vs TIME (ms)

Max: 89.5 Nm
Tmax: 50.4 ms
Min: -47.7 Nm
Tmin: 30.6 ms
CFC 600

50t
220

) 0 20 40 60 80 100 120 140 160 180 200 220 240 260
0 PASSENGER RIGHT FEMUR MY (Nm) vs TIME (ms)

280 300

Max: 55.9 Nm
Tmax: 41.1 ms
Min: -39.6 Nm
Tmin: 47.9 ms
CFC 600

-40
-20

) 0 20 40 60 80 100 120 140 160 180 200 220 240 260
50 PASSENGER RIGHT FEMUR MZ (Nm) vs TIME (ms)

280 300

Max: 26.6 Nm

Tmax: 43.3 ms
Min: -6.5 Nm

Tmin: 26.7 ms

t CFC 600
-10 H++—+++++++++++— e

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

PASSENGER RIGHT FEMUR MResultant (Nm) vs TIME (ms)
80 Max: 93.6 Nm

T Tmax: 50.6 ms
60+

T Min: 0.0 Nm
40+

T Tmin: 0.0 ms
20+

4 CFC 600

0 Lb+——r et e e e e e

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

, RIGHT FRONT SILL X (G's) vs TIME (ms)

Max: 2.5 G's
Tmax: 59.3 ms
Min: -6.1 G's
Tmin: 12.1 ms

CFC 60

-8”1111}HH}Hl1}HH}1Hl}1IH}H}I}HH}H11}1Hl}Hl1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

. RIGHT FRONT SILL Y (G's) vs TIME (ms)

Max: 23.5 G's
Tmax: 6.4 ms
Min: -2.3 G's
Tmin: 134.3 ms
CFC 60
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-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

RIGHT FRONT SILL Z (G's) vs TIME (ms)

751 Max: 8.1 G's
5f, Tmax: 53.5 ms
2.5+
1 Min: -5.0 G'
Of, in S
-2.5 Tmin: 8.9 ms
-5 CFC 60
_75 HH“ | | | | | i i P o i i i i |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
RIGHT FRONT SILL Resultant (G's) vs TIME (ms)

25
201 Max: 23.6 G's
T Tmax: 6.5 ms
15+
1 Min: 0.0 G's
10+
T Tmin:; 0.0 ms
5,,
1 CFC 60
O —— | | | | [ P | | Ll

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

5 RIGHT FRONT SILL X Velocity (kph) vs TIME (ms)

Max: 0.0 kph
Tmax: 7.9 ms
Min: -2.6 kph
Tmin: 51.5 ms

CFC 180

-3”1111}HH}Hl1}HH}1Hl}1IH}H}I}HH}H11}1Hl}Hl1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

. RIGHT FRONT SILL Y Velocity (kph) vs TIME (ms)

Max: 21.7 kph
Tmax: 55.0 ms
Min: -0.0 kph
Tmin: 0.0 ms

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

RIGHT FRONT SILL Z Velocity (kph) vs TIME (ms)

10 Max: 12.1 kph

I Tmax: 187.1 ms
5| Min: -0.7 kph
254

O,

Tmin:; 12.9 ms

CFC 180

_2_5”1IH}H11}HH}HH}HH}1Hl}IH1}11H}HM‘\H“‘H\‘\H\‘\H“\H\‘WH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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@) 7.0 1 LEFT SIDE IMPACT

O] 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

, RIGHT REAR SILL X (') vs TIME (ms)

Max: 2.7 G's
Tmax: 59.7 ms
Min: -6.3 G's
Tmin: 12.8 ms
CFC 60

-2

0 RIGHT REAR SILL Y (G's) vs TIME (ms)

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

Max: 25.2 G's
Tmax: 7.5 ms
Min: -2.7 G's
Tmin: 132.4 ms
CFC 60

-57HH}HH}Hl1}HH}1Hl}1IH}H}I}HH}H11}1Hl}Hl1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
RIGHT REAR SILL Z (G's) vs TIME (ms)
754 Max: 7.9 G's
57 Tmax: 35.9 ms
2.5
07 Min: -5.8 G's
-2.5 Tmin: 10.3 ms
5] CFC 60
-7 .5 +—++++++—++++++H e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
RIGHT REAR SILL Resultant (G's) vs TIME (ms)
251 Max: 25.2 G's
20+ Tmax: 7.5 ms
15T Min: 0.0 G's
10’: Tmin: 0.0 ms
>T CFC 60
0 -+ e e e e e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

5 RIGHT REAR SILL X Velocity (kph) vs TIME (ms)

'0: Max: 0.0 kph
_0_5: Tmax: 1.5 ms
14 Min: -2.4 kph
-1 -51 Tmin: 42.0 ms
27 CFC 180

_2_5”1IH}H11}HH}HH}HH}1Hl}IH1}11H}HH}IIH}H}1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 RIGHT REAR SILL Y Velocity (kph) vs TIME (ms)

Max: 25.7 kph
Tmax: 77.8 ms
Min: -0.0 kph
Tmin: 0.0 ms

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

RIGHT REAR SILL Z Velocity (kph) vs TIME (ms)

Max: 5.5 kph
Tmax: 166.3 ms
Min: -1.4 kph
Tmin: 27.4 ms
CFC 180

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

,_FLOORPAN @ REAR AXLE X (G's) vs TIME (ms)

Max: 2.2 G's
Tmax: 50.4 ms
Min: -7.3 G's
Tmin: 11.8 ms

CFC 60

-8”1111‘MH‘HH‘HH‘IHl‘1IH‘HI\‘\IM‘\H\‘\H\‘\H\‘\H\‘\H“\H\‘\HI‘HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 FLOORPAN @ REAR AXLE Y (G's) vs TIME (ms)

Max: 28.5 G's
Tmax: 7.3 ms
Min: -1.9 G's

Tmin: 1.6 ms

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

0 FLOORPAN @ REAR AXLE Z (G's) vs TIME (ms)

Max: 9.2 G's
Tmax: 24.3 ms
Min: -10.6 G's
Tmin: 6.3 ms

CFC 60

=125 -
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 FLOORPAN @ REAR A ResultantLE X (G's) vs TIME (ms)

251 Max: 29.9 G's

204 Tmax: 7.0 ms

15,} Min: 0.0 G's

10’: Tmin: 0.0 ms
ST CFC 60
0Lt e ‘ ‘

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

,FLOORPAN @ REAR AXLE X Veloaily (kph) v TIME (ms)

Max: 0.2 kph
Tmax: 4.9 ms
Min: -5.3 kph
Tmin: 100.7 ms
CFC 180

-6”1111“ | | | | | P . P P . . . P |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
o _FLOORPAN @ REAR AXLE Y Velosity (keh) vs TIME (ms)

Max: 29.1 kph
Tmax: 80.5 ms
Min: -0.3 kph
Tmin: 4.3 ms

CFC 180

-5”1111“ | | | | | P . P P . . . P |

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

: FLOORPAN @ REAR AXLE Z Velocity (kph) vs TIME (ms)
| Max: 4.3 kph

Tmax: 42.7 ms
Min: -1.4 kph
Tmin: 8.7 ms

CFC 180

-2”1111“ | | | | | P . P P . . . P |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o LEFT FRONT SILLY (@) vs TIME (ms)

Max: 36.9 G's
Tmax: 16.7 ms
Min: -9.8 G's
Tmin: 7.7 ms

CFC 60

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

. LEFT FRONT SILL Y Velocity (kph) vs TIME (ms)

Max: 15.8 kph
Tmax: 66.7 ms
Min: -0.3 kph
Tmin: 2.5 ms

CFC 180

_2_5”1IH}H11}HH}HH}HH}1Hl}IH1}11H}HH}IIH}H}1}HH}HH}HH}HH}HH
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

5 LEFT REAR SILL Y (G's) vs TIME (ms)

Max: 34.1 G's
Tmax: 18.7 ms
Min: -4.5 G's
Tmin: 81.2 ms
CFC 60

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

Max: 23.1 kph
Tmax: 73.7 ms
Min: -0.8 kph
Tmin: 3.6 ms

CFC 180
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-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

o LEFTLOWER B-POST Y (G's) vs TIME (ms)

200 Max: 214.8 G's
150 Tmax: 4.2 ms
100 Min: -33.4 G's
50 T Tmin: 24.8 ms
0] CFC 60

_50”;}}}\\ | | | | | P . P P . . . P |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
40 LEFT LOWER B-POST Y Velocity (kph) vs TIME (ms)

Max: 37.2 kph
Tmax: 10.4 ms
Min: -0.2 kph
Tmin: 1.0 ms

CFC 180

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 LEFT MID B-POST Y (G's) vs TIME (ms)

Max; 163.7 G's

1501
100 Tmax: 4.4 ms
50 Min: -67.8 G's
Off Tmin: 24.7 ms
-50] CFC 60

_10077}“;\\ | | | | | P . P P . . . P |

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

30 LEFT MID B-POST Y Velocity (kph) vs TIME (ms)
1 Max: 26.9 kph

Tmax: 7.1 ms
Min: -0.1 kph
Tmin: 1.3 ms

CFC 180
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

5 LEFTLOWER A-POST Y (G's) vs TIME (ms)

150 Max: 154.1 G's
Tmax: 2.4 ms
No Valid Data After . '
Approximately 15 msec. Min:-6.5 G's
Tmin: 0.0 ms
T CFC 60
_25 HH“ | | | | | P I Y o o I I Y |

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

30 LEFT LOWER A-POST Y Velocity (kph) vs TIME (ms)

Max: 25.9 kph
Tmax: 15.0 ms
No Valid Data After Min: -0.3 kph
Approximately 15 msec.
Tmin: 0.6 ms
1 CFC 180
_5 HH“ | | | | | P I Y o o I I Y |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
5 LEFT MID A-POST Y (G's) vs TIME (ms)

Max: 63.5 G's
Tmax: 2.5 ms
No Valid Data After . '
Approximately 30 msec. Min: -67.5 G's
Tmin: 30.0 ms
1 CFC 60
_75 HH“ | | | | | o oy o P oy oy oy o |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
5 LEFT MID A-POST Y Velocity (kph) vs TIME (ms)

Max: 20.0 kph
Tmax: 18.4 ms
No Valid Data After Min: -0.1 kph
Approximately 30 msec.
Tmin: 0.5 ms
1 CFC 180
_5 HH“ | | | | | [ Y o o I I Y

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

®) T.0 1 LEFT SIDE IMPACT
O] 7005 SATURN ION (R50167)

o DRIVER SEAT TRACK Y (G's) vs TIME (ms)

Max: 42.6 G's
Tmax: 13.8 ms

No Valid Data After Min: -54.5 G's

Approximately 80 msec.
Tmin: 80.0 ms
CFC 60

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

. DRIVER SEAT TRACK'Y Velocity (kph) vs TIME (ms)

Max: 7.3 kph
Tmax: 19.8 ms
No Valid Data After Min: -3.1 kph
Approximately 80 msec.
Tmin: 9.0 ms
T CFC 180
-5 ++++H++++++ e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 RR OCCUPANT COMPARTMENT Y (G's) vs TIME (ms)

300+ Max: 308.5 G's

250 .

200+ Tmax: 93.9 ms

150+ Min: -5.9 G's

128 T No Valid Data Collected Trmin: 83.9 ms

0+ CFC 60

-50 H++++++++++++t e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
5 RR OCCUPANT COMPARTMENT Y Velocity (kph) vs TIME (ms)

100} Max: 118.3 kph
75+ Tmax: 111.8 ms
50T No Valid Data Collected | Min-0-Tkph
25f’ Tmin: 86.7 ms

07 CFC 180

-25 H++++++++H e e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

00 LR DOOR @ ARMY (G's) vs TIME (ms)

Max: 89.8 G's

Tmax: 11.2 ms
Min: -64.3 G's

Tmin: 34.9 ms
CFC 60

_7577}“}\\ | | | | | P . P P . . . P |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 LR DOOR @ MIDRIB Y (G's) vs TIME (ms)

Max: 49.0 G's
Tmax: 16.5 ms
Min: -31.5G's
Tmin: 32.5 ms
CFC 60

_40 bt | | | | | |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
o LR DOOR @ PELVIS Y (G5) vs TIME (ms)

200 Max: 217.9 G's
150
100
50

0
_50”1111“ ! ! ! ! ! = — = — — — — = !

Tmax: 4.4 ms
Min: -21.7 G's
Tmin: 13.8 ms
CFC 60

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
o LR DOOR @ KNEE Y (Gs) vs TIME ()

Max: 137.8 G's
Tmax: 10.1 ms
Min: -62.2 G's

Tmin: 26.5 ms

CFC 60
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20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

40 LR DOOR @ ARM Y Velocity (kph) vs TIME (ms)

Max: 36.1 kph
Tmax: 26.2 ms
Min: -0.5 kph
Tmin: 3.9 ms

CFC 180

4 LR DOOR @ MID RIB Y Velosity (kph) vs TIME (ms)

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

Max: 36.5 kph
Tmax: 194.2 ms
Min: -2.2 kph
Tmin: 4.8 ms

CFC 180

35 LR DOOR @ PELVISY Velocity (kph) vs TIME (ms)

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

Max: 34.1 kph
Tmax: 6.1 ms
Min: -0.0 kph
Tmin: 0.3 ms

CFC 180

40 LR DOOR @ KNEE Y Velocity (kph) vs TIME (ms)

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

Max: 37.8 kph
Tmax: 23.3 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

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

Max: 4.1 G's
Tmax: 5.5 ms
Min: -7.4 G's
Tmin: 10.2 ms

CFC 60

-7 .5 +—++—+H+ e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

. VEHICLE CG Y (G's) vs TIME (ms)

Max: 23.9 G's
Tmax: 20.1 ms
Min: -2.1 G's
Tmin: 109.2 ms
CFC 60

-5”1111“ | | | | | P . P P . . . P |

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)

Max: 11.9 G's
Tmax: 9.5 ms
Min: -5.7 G's
Tmin: 4.3 ms

CFC 60

_7.5”;};}\\ | | | | | P . P P . . . P |

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
201 Max: 24.8 G's
T Tmax: 20.1 ms
15+
1 Min: 0.0 G's
10+
T Tmin:; 0.0 ms
5,,
1 CFC 60
0 +++ | R | |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

1 VEHICLE CG X Velocity (kph) vs TIME (ms)

Max: 0.8 kph
Tmax: 7.5 ms
Min: -5.3 kph
Tmin: 232.1 ms
CFC 180

-6”1111“ | | | | | P . P P . . . P |

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

Max: 23.1 kph
Tmax: 103.8 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

-5”1111“ | | | | | P . P P . . . P |

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

95 VEHICLE CG Z Velocity (kph) vs TIME (ms)
1 Max: 2.4 kph

Tmax: 54.0 ms
Min: -0.9 kph
Tmin: 7.1 ms

CFC 180

-177::::“
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

LF DOOR @ ARM Y (G's) vs TIME (ms)

00
50- Max: 89.4 G's
1 Tmax: 18.5 ms
O,
1 Min: -129.2 G's
-50+
T Tmin: 23.9 ms
-100+
1 CFC 60
_150 HH“ | | | | | [ P o i i i i

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0 LF DOOR @ PELVIS Y (G's) vs TIME (ms)

200- Max: 274.6 G's
1 Tmax: 9.4 ms

Min: -170.7 G's
Tmin:; 20.8 ms

CFC 60

100
O,

-1004

_200 bt | | | | | - | P P . . . P |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
5LF DOOR @KNEE Y (G's) vs TIME (ms)

150;7 Max; 178.2 G's

100
50
0
.50
2100 - e

Tmax: 8.9 ms
Min: -76.2 G's
Tmin:; 19.6 ms

CFC 60

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
5 LF DOOR @ MIDRIB Y (G'5) vs TIME (ms)

Max: 133.0 G's

100+
T Tmax: 7.1 ms
50
1 Min: -96.2 G's
O,
T Tmin: 26.0 ms
-50+
CFC 60

-100 +H+++++++H | ‘ | | |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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EII'!I: T.0O 1 LEFT SIDE IMPACT Test Date:

2005 SATURN ION (R50167)

08/10/05

Speed: 33.1 mph (53.3 km/h)

40 LF DOOR @ ARM Y Velocity (kph) vs TIME (ms)

Max: 37.1 kph
Tmax: 21.2 ms
Min: -0.2 kph
Tmin: 72.4 ms
CFC 180

oLF DOOR @ PELVIS Y Velosity (keh) vs TIME (ms)

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

Max: 44.5 kph
Tmax: 17.1 ms
Min: -0.0 kph
Tmin: 0.0 ms

CFC 180

-20
0 LF DOOR @ KNEE Y Velocity (kph) vs TIME (ms)

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

Max: 42.1 kph

Tmax: 17.6 ms
Min: -0.7 kph

Tmin: 3.6 ms

1 CFC 180
-10 H++—+++++++++++— e

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

40 LF DOOR @ MID RIB Y Velocity (kph) vs TIME (ms)

35+ Max: 35.3 kph
30 .
251 Tmax: 20.5 ms
20+ Min: 0.0 kph
15 -
10+ Tmin: 0.0 ms
51 CFC 180

0 +++++H+—++++tr e e e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

5 DRIVER RIB CONTACT () vs TIME (ms)

0+ Max: 0.2
-0.5 Tmax: 57.8 ms

14 .
1 .5; Min: -2.6

o1 Tmin: 28.1 ms
25+ CFC 1000

_3 I | L | | | | | i i P o i i i i |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
 DRIVER ARM CONTACT () vs TIME ()

0 Lﬂ H Max: 0.2
-0.5*: Tmax: 89.6 ms
14+ .
1 a Min: -2.6
2L Tmin: 17.5 ms
25+ R — CFC 1000
_3 I | L | | | | | o oy o P oy oy oy o |

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

0+ Max: 0.2
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—————— @) 7.0 1 LEFT SIDE IMPACT

O] 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

 _PASSENGER RIB CONTACT () vs TIME (ms)

'0 1 Max: 0.2
-0.5{} Tmax: 63.2 ms
] 1; Min: -2.7

21 Tmin: 32.6 ms
25” CFC 1000

207020 740 60 80 100 120 140 160 180 200 220 240 260 280 300

5 PASSENGER ARM CONTACT () vs TIME (ms)

'0 i Max: 0.2
0.5+ Tmax: 83.6 ms
] 1; Min: -2.7

2+ Tmin: 22.4 ms
25” CFC 1000

207020 740 60 80 100 120 140 160 180 200 220 240 260 280 300

5 PASSENGER PELVIS CONTACT () vs TIE (ms)

0 Max: 0.2
0.5+ Tmax: 49.8 ms
1; Min: -2.7

2L Tmin: 17.1 ms
25” CFC 1000

207020 740 60 80 100 120 140 160 180 200 220 240 260 280 300

B-72




E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=——=MRNGPN 1,35 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

MDB CG X (G's) vs TIME (ms)

2.5
07 Max: 1.2 G's
=257
-5 Tmax: 300.0 ms
71(5) Min: -18.0 G's
-12.5+ Tmin: 40.4 ms
-15+
-17.5- CFC 60

i, [ S I I U IS SIS WU S I I P SN SIS IS I
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

5 MDB CG Y (G's) vs TIME (ms)

Max: 0.9 G's
Tmax: 59.8 ms
Min: -7.4 G's
Tmin: 26.3 ms
CFC 60

-8 +—+++++++++++ e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

MDB CG Z (G's) vs TIME (ms)

Max: 17.1 G's

Tmax: 53.0 ms
Min: -24.4 G's
Tmin: 67.6 ms
CFC 60

-30 -+t e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

MDB CG Resultant (G's) vs TIME (ms)

251 Max: 25.3 G's
20+ Tmax: 44.9 ms
15T Min: 0.1 G's
10’: Tmin: 0.0 ms
5T CFC 60
O.\‘IH‘HH}HH}HH}}H}}HH‘HH}HH‘H11}1Hl}Hl1}H‘}}HH‘HH‘HH‘HH

-20 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E—_"“r T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
=—=NNRGPON )5 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

0 MDB CG X Velocity (kph) vs TIME (ms)

45 Max: 47.5 kph
40 T Tmax: 0.8 ms
357 Min: 19.1 kph
301 in: 19.1 kp
251 Tmin: 85.4 ms
20 CFC 180

15 HH“ | | | | | ol . vl P . . . ol |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
5 MDB CG Y Velocity (ph) vs TIVE (ms)

2257 Max: 24.2 kph
20 Tmax: 0.0 ms
1757 Min: 8.9 kph
157 in: 8.9 kp
12.5- Tmin: 300.0 ms
10+ CFC 180
75 I | L | | | | | i i P o i i i i |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
3 MDB CG Z Velocity (kph) vs TIME (ms)

Max: 2.8 kph
Tmax: 65.7 ms
Min: -1.5 kph
Tmin: 31.7 ms

CFC 180

D b e e e e e e e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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@) 7.0 1 LEFT SIDE IMPACT

‘ 2005 SATURN ION (R50167) Speed: 33.1 mph

Test Date: 08/10/05

(53.3 km/h)

MDB REAR X (G's) vs TIME (ms)

5

ol Max: 1.0 G's
_5: Tmax: 96.4 ms
-101 Min: -20.7 G's
'151 Tmin: 33.3 ms
207 CFC 60
-25 b e et e e e e— e e e e e

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

5 MDB REARY (G's) vs TIME (ms)

Max: 5.5 G's
Tmax: 26.9 ms
Min: -1.7 G's
Tmin: 195.2 ms
CFC 60

-20
5 MDB REAR Z (G's) vs TIME (ms)

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

Max: 5.4 G's

Tmax: 43.2 ms

Min: -2.9 G's
Tmin: 76.7 ms
1 CFC 60
A4 e e e e e e e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
95 MDB REAR Resultant (G's) vs TIME (ms)
201 Max: 20.8 G's
T Tmax: 33.1 ms
15+
1 Min: 0.1 G's
10+
T Tmin: 0.0 ms
51
1 CFC 60
0 e+ b e e e e e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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El“‘l $) 7.0 1 LEFT SIDE IMPACT
=———NRNgJ¥W 7005 SATURN ION (R50167)

Test Date: 08/10/05
Speed: 33.1 mph (53.3 km/h)

0 MDB REAR X Velocity (kph) vs TIME (ms)

45+

40

354
304
25
20}

151

Max: 47.5 kph
Tmax: 0.0 ms
Min: 15.0 kph
Tmin: 78.1 ms

CFC 180

-20

5 MDB REAR Y Velosty (kph) vs TIVE (ms)

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

28 Max: 28.5 kph
T Tmax: 48.7 ms
26
T Min: 20.1 kph
24+
T Tmin: 300.0 ms
22
1 CFC 180
20 H——+ 1 = e et
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

. MDB REAR Z Velocity (kph) vs TIME (ms)

O,

104

51
25-

251

Max: 10.7 kph
Tmax: 300.0 ms
Min: -0.1 kph
Tmin: 18.7 ms

CFC 180

20 0 20 40 60 80 100 120 1

40 160 180 200 220 240 260 280 300
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Elll‘l. T.0 1 LEFT SIDE IMPACT Test Date: 08/10/05
- ® ¢ 2005 SATURN ION (R50167) Speed: 33.1 mph (53.3 km/h)

5 LEFT MDB CONTACT () vs TIME (ms)

25+ — Max: 2.9
2T Tmax: 252.5 ms
1.5+
T Min: -0.3
0.5 Tmin: 252.0 ms
07 i - CFC 1000
_0.5 I |4y | | | | | o oy o P oy oy oy o |

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
5 RIGHT MDB CONTACT () vs TIME (ms)

ol Max: 2.4

1.5+ Tmax: 4.9 ms
14 Min: -0.3

0-5’: Tmin: 4.6 ms
oT— CFC 1000
0.5 A

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

ES-2RE CONFIGURATION AND PERFORMANCE VERIFICATION DATA



CERTIFICATION DATA

Dummy Serial Number: 009
PRE-TEST CALIBRATION

C-1



MGA RESEARCH CORPORATION
HEAD DROP TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test ID: D052071
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0-22.0 22.0 Pass
Laboratory Relative Humidity % 10to 70 43 Pass
Peak Resultant Acceleration G's 100 - 150 147 Pass
Time of Maximum Resultant Acceleration msec NA 34.5 Pass
Overall Test Results Pass
‘L -~ r\:'—"'-t.- "C,_N
07/27/2005
Laboratory Technician Test Date

N ) )/
Natd @,M/HJ"MC/’W«UM

Approved By
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-_— II l ‘ .I Test Desc: Head Drop Test Date: 07/27/2005
= .l‘ Componet ID: D052071 Velocity: 0 ft/s, 0.00 m/s

HEAD RESULTANT ACCELERATION (G'S) vs TIME (ms)

150

Max: 147.0 G'S
125

Xmax: 34.5 ms
100
75+ Min: 0.0 G'S
501

Xmin: -6.1 ms
251

CFC 1000

0 ——+— | sttt =t
0 10 20 60 70 80 90 100
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MGA RESEARCH CORPORATION
NECK PENDULUM TEST

EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052072
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0to 22.0 21.6 Pass
Laboratory Relative Humidity % 10to 70 44 Pass
Pendulum Speed m/s 3.3t03.5 3.5 Pass
3 msec G's -0.25to -0.53 -0.25 Pass
Pendulum Deceleration 8 msec G's -1.59 to -2.04 -1.63 Pass
14 msec G's -3.20 to -3.85 -3.36 Pass
Maximum Flexion Angle deg 49.0t059.0 50.9 Pass
Time of Maximum Flexion Angle msec 54.0 to 66.0 60.5 Pass
Maximum Angle Theta (A) deg 32.71t0 37.0 34.0 Pass
Time of Maximum Theta (A) msec 53.0t0 63.0 57.1 Pass
Maximum Angle Theta (B) deg 29.33t0 31.83 31.82 Pass
Time of Maximum Theta (B) msec 54.0to 64.0 60.7 Pass
Dverall Test Results Pass
"L i <:F¢..._~;;_H 07/27/2005
Laboratory Technician Test Date

i
d. 1 f

& i
Py « i I .
Navtd, /AN LA

Approved By
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-_— Ill ‘ .I Test Desc: Neck Bending Test Date: 07/27/2005
_ .l‘ Componet ID: D052072 Velocity: 11.39 ft/s, 3.5 m/s

PENDULUM DECELERATION (m/sec) vs TIME (ms)

1
Max: 0.1 m/sec
0__
Xmax: -0.5 ms
1
24 Min: -4.4 m/sec
3+
Xmin: 177.4 ms
_4——
CFC 60
5 | | | | S | |
-25 0 25 50 75 100 125 150 175 200
FLEXION ANGLE (deg) vs TIME (ms)
60
Max: 50.9 deg
40
Xmax: 60.5 ms
20T
Min: -31.4 deg
0__
Xmin: 160.8 ms
_20__
CFC 180
-40 | | | | ] | |
-25 0 25 50 75 100 125 150 175 200
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——— op Test Desc: Neck Bending Test Date: 07/27/2005

Componet ID: D052072 Velocity: 11.39 ft/s, 3.5 m/s
THETA A (DEG) vs TIME (ms)
40
Max: 34.0 DEG
Xmax: 57.1 ms
Min: -19.6 DEG
Xmin: 168.6 ms
CFC 180
-25 0 25 50 75 100 125 150 175 200
THETA B (DEG) vs TIME (ms)
40
Max: 31.8 DEG
30~
20+~ Xmax: 60.7 ms
10
Min: -22.0 DEG
0__
104 Xmin: 158.7 ms
20+
CFC 180
-30 +—+—+—+—+—4—+—+—+—+—t+—+—+—+—t+—+++—t++++—t+——
-25 0 25 50 75 100 125 150 175 200
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MGA RESEARCH CORPORATION

SHOULDER IMPACT TEST

EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052073

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 21.3 Pass

Laboratory Relative Humidity % 10 to 70 42 Pass

Pendulum Speed m/s 42t04.4 4.2 Pass

Peak Shoulder Acceleration G's 7.51t010.5 10.3 Pass

Time of Peak Shoulder Acceleration msec NA 17.9 Pass
Overall Test Results Pass

J(- - Gtm& 07/28/2005
Laboratory Technician Test Date

t Fl : [ A f
y + A i i L -
Naitd ) Umreeraiuin

Approved By
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-_— II l ‘ .I Test Desc: Shoulder Impact Test Date: 07/28/2005
_— .l‘ Componet ID: D052073 Velocity: 13.92 ft/s, 4.2 m/s

SHOULDER ACCELERATION (G'S) vs TIME (ms)

12.5
Max: 10.3G'S
10
Xmax: 17.9 ms
757
51 Min: -1.3 G'S
257
Xmin: 57.3 ms
0__
CFC 180
-2 54+—+—~—t—++t+—++—+—t+—++—++—+———f—————F—+—+——
-25 0 25 50 75 100 125 150
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MGA RESEARCH CORPORATION

UPPER RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052074

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 21.6 Pass

Laboratory Relative Humidity % 10 to 70 44 Pass

Displacement at 2 m/s m/s 23.51t027.5 25.4 Pass

Displacement at 3 m/s G's 36.0t0 40.0 37.4 Pass

Displacement at 4 m/s msec 46.0t0 51.0 48.8 Pass
Overall Test Results Pass

l_ . Nleve 07/27/2005
Laboratory Technician Test Date

t Fl : [ A f
y + A i i L -
Naitd ) Umreeraiuin

Approved By
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-_— Ill ‘ .I Test Desc: Rib Impact - Upper Test Date: 07/27/2005
e .l‘ Componet ID: D052074 Velocity: 2, 3, 4 m/s

UPPER RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

30
Max: 25.4 mm
25
20 Xmax: 40.9 ms
15
Min: -4.6 mm
10
5 Xmin: 77.6 ms
0__
CFC 1000
-5+—+—+—+—+t+++—+++++t++—+++t+—+—++t++++t++++F+++++++
-25 0 25 50 75 100 125 150 175 200
UPPER RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
40
Max: 37.4 mm
30
Xmax: 41.8 ms
20
Min: -6.1 mm
10
Xmin: 75.8 ms
0__
CFC 1000
-10 +—+—+—+—+—4+—+—+—+—+—t+—+—+—+—t+—+—++—t++++—t+—++
-25 0 25 50 75 100 125 150 175 200



-_— Ill ‘ .I Test Desc: Rib Impact - Upper Test Date: 07/27/2005
e .l‘ Componet ID: D052074 Velocity: 2, 3, 4 m/s

UPPER RIB DISPLACEMENT @ 4 MISEC (mm) vs TIME (ms)

50
Max: 48.8 mm
40
Xmax: 43.7 ms
30
20~ Min: -5.9 mm
10
Xmin: 75.3 ms
0__
CFC 1000
-10-+—+—+—+—+4—+—+—+—+—t+—+—+—+—t+—+—++—t++++—t+—++f
-25 0 25 50 75 100 125 150 175 200
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MGA RESEARCH CORPORATION

MID RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052075

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0t0 22.0 21.5 Pass

Laboratory Relative Humidity % 10 to 70 44 Pass

Displacement at 2 m/s m/s 23.51t027.5 24.8 Pass

Displacement at 3 m/s G's 36.0t0 40.0 37.7 Pass

Displacement at 4 m/s msec 46.0t0 51.0 48.4 Pass
Overall Test Results Pass

l_ . Nleve 07/27/2005
Laboratory Technician Test Date

t Fl : [ A f
y + A i i L -
Naitd ) Umreeraiuin

Approved By
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-_— Ill ‘ .I Test Desc: Rib Impact - Mid Test Date: 07/27/2005
— .l‘ Componet ID: D052075 Velocity: 2, 3, 4 mis

MID RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

25
Max: 24.8 mm
20
15 Xmax: 41.3 ms
10
Min: -5.1 mm
5__
0 Xmin: 79.2 ms
54
CFC 1000
-1o-—+—+—+—+t+—+++—+t++—+—+—+—t+++—+—+++++—+t++++—t+—+++F++++
-25 0 25 50 75 100 125 150 175
MID RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
40
Max: 37.7 mm
30
Xmax: 33.1 ms
20
Min: -6.9 mm
10
Xmin: 66.9 ms
0__
CFC 1000
-10 - +—+—+—+—"+—4—+—+—+—+t+—+—+—+—+—t++—+—+t+—++f+—+—+—F+———+——
-25 0 25 50 75 100 125 150 175



-_— Ill ‘ .I Test Desc: Rib Impact - Mid Test Date: 07/27/2005
— .l‘ Componet ID: D052075 Velocity: 2, 3, 4 mis

MID RIB DISPLACEMENT @ 4 M/SEC (mm) vs TIME (ms)

50
Max: 48.4 mm
40
Xmax: 27.7 ms
30
20~ Min: -7.0 mm
10
Xmin: 61.4 ms
0__
CFC 1000
-10-+—+—+—+——t+—+—+—+t—+—+—+—+t++—+—+t+—+—+f+—+—+—F+——+—+——
-25 0 25 50 75 100 125 150 175
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MGA RESEARCH CORPORATION

LOWER RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052076

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0t0 22.0 21.7 Pass

Laboratory Relative Humidity % 10 to 70 41 Pass

Displacement at 2 m/s m/s 23.51t027.5 27.0 Pass

Displacement at 3 m/s G's 36.0t0 40.0 38.7 Pass

Displacement at 4 m/s msec 46.0t0 51.0 50.0 Pass
Overall Test Results Pass

l_ . Nleve 07/27/2005
Laboratory Technician Test Date

t Fl : [ A f
y + A i i L -
Naitd ) Umreeraiuin

Approved By
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-_— Ill ‘ .I Test Desc: Rib Impact - Lower Test Date: 07/27/2005
— .l‘ Componet ID: D052076 Velocity: 2, 3, 4 mis

LOWER RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

30
Max: 27.0 mm
25
20 Xmax: 41.1 ms
15
Min: -1.8 mm
10
5 Xmin: 77.2 ms
0__
CFC 1000
-54+—+—+——+—+—t+—++++—t+—+—+—+—+—t++—++—t+++—+t++++—F+—+++F+++
-25 0 25 50 75 100 125 150 175
LOWER RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
40
Max: 38.7 mm
30
Xmax: 37.9 ms
20
Min: -2.4 mm
10
Xmin: 72.7 ms
0__
CFC 1000
-10 - +—+—+—+—"+—4—+—+—+—+t+—+—+—+—+—t++—+—+t+—++f+—+—+—F+———+——
-25 0 25 50 75 100 125 150 175



-_— Ill ‘ .I Test Desc: Rib Impact - Lower Test Date: 07/27/2005
— .l‘ Componet ID: D052076 Velocity: 2, 3, 4 mis

LOWER RIB DISPLACEMENT @ 4 M/SEC (mm) vs TIME (ms)

60
Max: 50.0 mm
50
401 Xmax: 43.7 ms
30
Min: -2.6 mm
20
10 Xmin: 77.3ms
0__
CFC 1000
-10-+ I —— | —
-25 25 50 75 100 125 150 175
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MGA RESEARCH CORPORATION

ABDOMEN TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052077

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 21.8 Pass

Laboratory Relative Humidity % 10 to 70 42 Pass

Probe Speed m/s 3.90t04.10 410 Pass

Maximum Impact Force KN 4.00t0 4.80 4.42 Pass

Time of Maximum Impactor Force msec 10.60 to 13.00 12.30 Pass

Maximum Total Abdomen Force KN 2.20t0 2.70 2.38 Pass

Time of Maximum Abdomen Force msec 10.00to 12.30 11.60 Pass
Overall Test Results Pass

J(- - Gtm'cﬁ 07/28/2005
Laboratory Technician Test Date

f

r i T
[ « ik a L ;
Naitd ) Umreeraiuin

Approved By
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-_— II l ‘ .I Test Desc: Abdomen Impact Test Date: 07/28/2005
= .l‘ Componet ID: D052077 Velocity: 13.31 ft/s, 4.1 m/s

IMPACTOR FORCE (kN) vs TIME (ms)

5
Max: 4.4 kN
4__
Xmax: 12.3 ms
3__
2 Min: -0.1 kN
1__
Xmin: -4.6 ms
0__
CFC 180
-1 +—+—+—+—+—t+—+—+—+—+—t+—+—+—+—+—t++—++—t+++—+t++++—F+—+++F++—+
-25 0 25 50 75 100 125 150 175
TOTAL ABDOMEN FORCE (N) vs TIME (ms)
2500
Max: 2378.1 N
2000
Xmax: 11.6 ms
1500
1000 Min: -46.2 N
500 Xmin: 7.8 ms
0__
CFC 600
-500 +—+—+—+—+—4+—+—+—+—+4-+—+—+—+t+—+—++t+—++—t+—+—+—+—F+———F+—+
-25 0 25 50 75 100 125 150 175



MGA RESEARCH CORPORATION

LUMBAR SPINE TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052078
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0to 22.0 21.3 Pass
Laboratory Relative Humidity % 10to 70 42 Pass
Pendulum Speed m/sec 5.95106.15 6.14 Pass
10 msec m/sec -2.46 to -1.59 -2.24 Pass
Pendulum Deceleration 20 msec m/sec -5.25 to -4.07 -5.07 Pass
25 msec m/sec -6.64 to -5.30 -6.16 Pass
30 msec m/sec >=-6.5 -6.4 Pass
Maximum Flexion Angle deg 45.0to 55.0 a47.7 Pass
Time of Maximum Flexion Angle msec 39.0t0 53.0 45.0 Pass
Maximum Theta (A) deg 31.0t0 35.0 32.4 Pass
Time of Maximum Theta (A) msec 44,010 52.0 45.1 Pass
Maximum Theta (B) deg 27.92 to 30.42 29.87 Pass
Time of Maximum Theta (B) msec 44.0t0 52.0 45.7 Pass
Overall Results Pass
"L iy <:F¢..._~;;_H 07/29/2005
Laboratory Technician Test Date
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II l ‘ .I Test Desc: Lumbar Bending Test Date: 07/29/2005
.l‘ Componet ID: D052078 Velocity: 20.13 ft/s, 6.14 m/s

PENDULUM DECELERATION (m/sec) vs TIME (ms)

1
o4 Max: 0.0 m/sec
14
T Xmax: -0.7 ms
2
-3
1 Min: -7.8 m/sec
-4
514
1 Xmin: 131.8 ms
-6
'7___' CFC 60
-8 | | | ] | |
-25 0 25 50 75 100 125 150 175 200
FLEXION ANGLE (deg) vs TIME (ms)
50
Max: 47.7 deg
40+
30 Xmax: 45.0 ms
20
Min: -16.3 deg
10+
04 Xmin: 109.2 ms
_10__
CFC 180
20 | | | ] | |
-25 0 25 50 75 100 125 150 175 200
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on TestDesc: Lumbar Bending Test Date: 07/29/2005
g

Componet ID: D052078 Velocity: 20.13 ft/s, 6.14 m/s
THETA A (DEG) vs TIME (ms)
40
Max: 32.4 DEG
30
Xmax: 45.1 ms
20
10+ Min: -10.3 DEG
0__
Xmin: 108.5 ms
-10+4+
CFC 180
-20 +—+—+—+—+—4—+—+—+—+—+—+—+—+—t+—+—++—t+—++—t
-25 0 25 50 75 100 125 150 175 200
THETA B (DEG) vs TIME (ms)
30
Max: 29.9 DEG
20
Xmax: 45.7 ms
10
Min: -10.3 DEG
0__
Xmin: 109.7 ms
-10+4
CFC 180
20 | | | ] | |
-25 0 25 50 75 100 125 150 175 200




MGA RESEARCH CORPORATION

PELVIS TEST

EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052079

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 21.8 Pass

Laboratory Relative Humidity % 10 to 70 42 Pass

Probe Speed m/s 4.20t0 4.40 4.33 Pass

Maximum Impactor Force KN 4.40t0 5.40 5.29 Pass

Time of Maximum Impactor Force msec 10.30 to 15.50 14.30 Pass

Maximum Pubic Force KN 1.04to0 1.64 131 Pass

Time of Maximum Pubic Force msec 9.90 to 15.90 14.50 Pass
Overall Test Results Pass

J(- - Gtm& 07/28/2005
Laboratory Technician Test Date
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Naitd ) Umreeraiuin

Approved By
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-_— II l ‘ .I Test Desc: Pelvis Impact Test Date: 07/28/2005
— .l‘ Componet ID: D052079 Velocity: 14.21 ftfs, 4.3 mis

IMPACTOR FORCE (kN) vs TIME (ms)

6
Max: 5.3 kN
5__
4 Xmax: 14.3 ms
3__
Min: -0.3 kN
2__
14 Xmin: 89.1 ms
0__
CFC 180
-1 +—+—+—+—+—t+—+—+—+—+—t+—+—+—+—+—t++—++—t+++—+t++++—F+—+++F++—+
-25 0 25 50 75 100 125 150 175
PUBIC (N) vs TIME (ms)
1500
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CERTIFICATION DATA

Dummy Serial Number: 009
POST-TEST CALIBRATION
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MGA RESEARCH CORPORATION
HEAD DROP TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test ID: D052251
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0-22.0 215 Pass
Laboratory Relative Humidity % 10to 70 44 Pass
Peak Resultant Acceleration G's 100 - 150 142 Pass
Time of Maximum Resultant Acceleration msec NA 27.7 Pass
Overall Test Results Pass
‘L -~ r\:'—"'-t.- "C,_N
08/12/2005
Laboratory Technician Test Date
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-_— Ill ‘ .I Test Desc: Head Drop Test Date: 08/12/2005
= .l‘ Componet ID: D052251 Velocity: 0 ft/s, 0.00 m/s

HEAD RESULTANT ACCELERATION (G'S) vs TIME (ms)

150

Max: 142.0 G'S
125

Xmax: 27.7 ms
100
75+ Min: 0.0 G'S
50

Xmin: -2.7 ms
25

CFC 1000
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MGA RESEARCH CORPORATION
NECK PENDULUM TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052252

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0to 22.0 21.4 Pass
Laboratory Relative Humidity % 10to 70 46 Pass
Pendulum Speed m/s 3.3t03.5 3.5 Pass
3 msec G's -0.25to -0.53 -0.41 Pass
Pendulum Deceleration 8 msec G's -1.59 to -2.04 -1.76 Pass
14 msec G's -3.20 to -3.85 -3.46 Pass
Maximum Flexion Angle deg 49.0t059.0 52.0 Pass
Time of Maximum Flexion Angle msec 54.0 to 66.0 54.6 Pass
Maximum Angle Theta (A) deg 32.71t0 37.0 34.1 Pass
Time of Maximum Theta (A) msec 53.0t0 63.0 60.7 Pass
Maximum Angle Theta (B) deg 29.34t0 31.84 30.76 Pass
Time of Maximum Theta (B) msec 54.0to 64.0 55.7 Pass
Dverall Test Results Pass
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-_— Ill ‘ .I Test Desc: Neck Bending Test Date: 08/11/2005
= .l‘ Componet ID: D052252 Velocity: 11.42 ft/s, 3.5 m/s

PENDULUM DECELERATION (m/sec) vs TIME (ms)

1
Max: 0.0 m/sec
0__
Xmax: -1.1 ms
1
24 Min: -4.6 m/sec
3+
Xmin: 181.0 ms
_4——
CFC 60
5 | | | | S | |
-25 0 25 50 75 100 125 150 175 200
FLEXION ANGLE (deg) vs TIME (ms)
60
Max: 52.0 deg
40
Xmax: 54.6 ms
20T
Min: -32.4 deg
0__
Xmin: 163.0 ms
_20__
CFC 180
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——— op Test Desc: Neck Bending Test Date: 08/11/2005

Componet ID: D052252 Velocity: 11.42 ft/s, 3.5 m/s
THETA A (DEG) vs TIME (ms)
40
Max: 34.1 DEG
Xmax: 60.7 ms
Min: -19.7 DEG
Xmin: 156.9 ms
CFC 180
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THETA B (DEG) vs TIME (ms)
40
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30~
20+~ Xmax: 55.7 ms
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Min: -21.1 DEG
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104 Xmin: 162.4 ms
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CFC 180
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MGA RESEARCH CORPORATION

SHOULDER IMPACT TEST

EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052253
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0 to 22.0 21.6 Pass
Laboratory Relative Humidity % 10 to 70 45 Pass
Pendulum Speed m/s 42t04.4 4.3 Pass
Peak Shoulder Acceleration G's 7.51t010.5 8.2 Pass
Time of Peak Shoulder Acceleration msec NA 37.2 Pass
Overall Test Results Pass
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EII" .I Test Desc: Shoulder Impact
= .l‘ Componet ID: D052253

Test Date: 08/10/2005
Velocity: 14.06 ft/s, 4.3 m/s

SHOULDER ACCELERATION (G'S) vs TIME (ms)

10
Max:8.2G'S
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Xmax: 37.2 ms
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Min: -2.0 G'S
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Xmin: 78.8 ms
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MGA RESEARCH CORPORATION

UPPER RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052254

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 21.8 Pass

Laboratory Relative Humidity % 10 to 70 44 Pass

Displacement at 2 m/s m/s 23.51t027.5 25.7 Pass

Displacement at 3 m/s G's 36.0t0 40.0 37.8 Pass

Displacement at 4 m/s msec 46.0t0 51.0 48.8 Pass
Overall Test Results Pass

J(- - Gtm& 08/11/2005
Laboratory Technician Test Date

t Fl : [ A f
y + A i i L -
Naitd ) Umreeraiuin

Approved By

C-33




Test Date: 08/11/2005

] Ill‘ .I Test Desc: Rib Impact - Upper
- .l‘ Velocity: 6.56 ft/s, 2 m/s

Componet ID: D052254

UPPER RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

30
Max: 25.7 mm
25
20
Xmax: 39.7 ms
15
10 Min: -5.1 mm
5__
Xmin: 76.4 ms
0__
_5——
CFC 1000
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UPPER RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
40
Max: 37.8 mm
30
Xmax: 37.8 ms
20T
Min: -6.1 mm
10
Xmin: 72.1 ms
0__
CFC 1000
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-_— Ill ‘ .I Test Desc: Rib Impact - Upper Test Date: 08/11/2005
= .l‘ Componet ID: D052254 Velocity: 13.12 ft/s, 4 m/s

UPPER RIB DISPLACEMENT @ 4 MISEC (mm) vs TIME (ms)

50
Max: 48.8 mm
40
Xmax: 31.7 ms
30
20~ Min: -5.8 mm
10
Xmin: 63.5 ms
0__
CFC 1000
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MGA RESEARCH CORPORATION

MID RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052255

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0t0 22.0 21.4 Pass

Laboratory Relative Humidity % 10 to 70 46 Pass

Displacement at 2 m/s m/s 23.51t027.5 25.3 Pass

Displacement at 3 m/s G's 36.0t0 40.0 37.4 Pass

Displacement at 4 m/s msec 46.0t0 51.0 49.3 Pass
Overall Test Results Pass
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Test Desc: Rib Impact - Mid

Componet ID: D052255

Test Date: 08/12/2005
Velocity: 6.56 ft/s, 2 m/s

MID RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

30
Max: 25.3 mm
25
20
Xmax: 39.4 ms
15
10 Min: -5.6 mm
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Xmin: 76.9 ms
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MID RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
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-_— Ill ‘ .I Test Desc: Rib Impact - Mid Test Date: 08/12/2005
== .l‘ Componet ID: D052255 Velocity: 13.12 ftls, 4 mis

MID RIB DISPLACEMENT @ 4 M/SEC (mm) vs TIME (ms)

50
Max: 49.3 mm
40
Xmax: 28.4 ms
30
20~ Min: -7.2 mm
10
Xmin: 61.7 ms
0__
CFC 1000
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MGA RESEARCH CORPORATION

LOWER RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052256

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0t0 22.0 21.5 Pass

Laboratory Relative Humidity % 10 to 70 44 Pass

Displacement at 2 m/s m/s 23.51t027.5 25.4 Pass

Displacement at 3 m/s G's 36.0t0 40.0 37.7 Pass

Displacement at 4 m/s msec 46.0t0 51.0 48.2 Pass
Overall Test Results Pass
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-_— Ill ‘ .I Test Desc: Rib Impact - Lower Test Date: 08/12/2005
_— .l‘ Componet ID: D052256 Velocity: 6.56 ft/s, 2 m/s

LOWER RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

30
Max: 25.4 mm
25
20 Xmax: 40.0 ms
15
Min: -2.4 mm
10
5 Xmin: 74.0 ms
0__
CFC 1000
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LOWER RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
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-_— Ill ‘ .I Test Desc: Rib Impact - Lower Test Date: 08/12/2005
== .l‘ Componet ID: D052256 Velocity: 13.12 ftls, 4 mis

LOWER RIB DISPLACEMENT @ 4 M/SEC (mm) vs TIME (ms)

50
Max: 48.2 mm
40
Xmax: 36.1 ms
30
20~ Min: -3.5 mm
10
Xmin: 67.6 ms
0__
CFC 1000
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MGA RESEARCH CORPORATION

ABDOMEN TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052257

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 21.6 Pass

Laboratory Relative Humidity % 10 to 70 44 Pass

Probe Speed m/s 3.90t04.10 4.04 Pass

Maximum Impact Force KN 4.00t0 4.80 4.43 Pass

Time of Maximum Impactor Force msec 10.60 to 13.00 12.30 Pass

Maximum Total Abdomen Force KN 2.20t0 2.70 2.49 Pass

Time of Maximum Abdomen Force msec 10.00to 12.30 11.40 Pass
Overall Test Results Pass
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-_— II l ‘ .I Test Desc: Abdomen Impact Test Date: 08/10/2005
= .l‘ Componet ID: D052257 Velocity: 13.25 ft/s, 4.04 m/s

IMPACTOR FORCE (kN) vs TIME (ms)

5
Max: 4.4 kN
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Xmax: 12.3 ms
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21 Min: -0.4 kN
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Xmin: 76.1 ms
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MGA RESEARCH CORPORATION

LUMBAR SPINE TEST
EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052258
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0to 22.0 21.5 Pass
Laboratory Relative Humidity % 10to 70 44 Pass
Pendulum Speed m/sec 5.95106.15 6.11 Pass
10 msec m/sec -2.46 to -1.59 -2.26 Pass
Pendulum Deceleration 20 msec m/sec -5.25 to -4.07 -5.19 Pass
25 msec m/sec -6.64 to -5.30 -6.22 Pass
30 msec m/sec >=-6.5 -6.3 Pass
Maximum Flexion Angle deg 45.0to 55.0 47.8 Pass
Time of Maximum Flexion Angle msec 39.0t0 53.0 45.3 Pass
Maximum Theta (A) deg 31.0t0 35.0 32.8 Pass
Time of Maximum Theta (A) msec 44.0t0 52.0 44.6 Pass
Maximum Theta (B) deg 28.27 to 30.77 30.23 Pass
Time of Maximum Theta (B) msec 44.0t0 52.0 46.4 Pass
Overall Results Pass
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Ill ‘ .I Test Desc: Lumbar Bending Test Date: 08/12/2005
.l‘ Componet ID: D052258 Velocity: 20.05 ft/s, 6.11 m/s

PENDULUM DECELERATION (m/sec) vs TIME (ms)

1
o4 Max: 0.0 m/sec
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T Xmax: -0.7 ms
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FLEXION ANGLE (deg) vs TIME (ms)
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on TestDesc: Lumbar Bending Test Date: 08/12/2005
g

Componet ID: D052258 Velocity: 20.05 ft/s, 6.11 m/s
THETA A (DEG) vs TIME (ms)
40
Max: 32.8 DEG
30
Xmax: 44.6 ms
20
10+ Min: -13.9 DEG
0__
Xmin: 104.4 ms
-10+4+
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THETA B (DEG) vs TIME (ms)
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20 | | | ] | |
-25 0 25 50 75 100 125 150 175 200




MGA RESEARCH CORPORATION

PELVIS TEST

EUROSID 2 DUMMY

ATD Serial No: 009 Test I.D: D052259

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 21.6 Pass

Laboratory Relative Humidity % 10 to 70 44 Pass

Probe Speed m/s 4.20t0 4.40 4.29 Pass

Maximum Impactor Force KN 4.40t0 5.40 5.18 Pass

Time of Maximum Impactor Force msec 10.30 to 15.50 14.40 Pass

Maximum Pubic Force KN 1.04to0 1.64 1.44 Pass

Time of Maximum Pubic Force msec 9.90 to 15.90 15.30 Pass
Overall Test Results Pass
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-_— II l ‘ .I Test Desc: Pelvis Impact Test Date: 08/10/2005
_— .l‘ Componet ID: D052259 Velocity: 14.08 ft/s, 4.3 m/s

IMPACTOR FORCE (kN) vs TIME (ms)

6
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41 Xmax: 14.4 ms
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Min: -0.9 kN
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CFC 180
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PUBIC (N) vs TIME (ms)
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CERTIFICATION DATA

Dummy Serial Number: 010
PRE-TEST CALIBRATION
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MGA RESEARCH CORPORATION
HEAD DROP TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test ID: D052201
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0-22.0 21.2 Pass
Laboratory Relative Humidity % 10to 70 43 Pass
Peak Resultant Acceleration G's 100 - 150 127 Pass
Time of Maximum Resultant Acceleration msec NA 31.3 Pass
Overall Test Results Pass
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Test Desc: Head Drop

eSS II'!I:I Componet ID: D052201

Test Date: 08/05/2005
Velocity: 0 ft/s, 0.00 m/s

HEAD RESULTANT ACCELERATION (G'S) vs TIME (ms)

150

Max: 127.0 G'S
125

Xmax: 31.3 ms
100
75+ Min: 0.1 G'S
50

Xmin; -6.4 ms
25

CFC 1000
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MGA RESEARCH CORPORATION
NECK PENDULUM TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052202

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0to 22.0 21.8 Pass
Laboratory Relative Humidity % 10to 70 48 Pass
Pendulum Speed m/s 3.3t03.5 3.3 Pass
3 msec G's -0.25to -0.53 -0.40 Pass
Pendulum Deceleration 8 msec G's -1.59 to -2.04 -1.91 Pass
14 msec G's -3.20 to -3.85 -3.46 Pass
Maximum Flexion Angle deg 49.0t059.0 55.5 Pass
Time of Maximum Flexion Angle msec 54.0 to 66.0 62.5 Pass
Maximum Angle Theta (A) deg 32.71t0 37.0 36.0 Pass
Time of Maximum Theta (A) msec 53.0t0 63.0 56.2 Pass
Maximum Angle Theta (B) deg 30.91 to 33.41 33.20 Pass
Time of Maximum Theta (B) msec 54.0to 64.0 62.8 Pass
Dverall Test Results Pass
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=II|‘ .I Test Desc: Neck Bending Test Date: 08/08/2005
S .l‘ Componet ID: D052202 Velocity: 10.89 /s, 3.3 m/s

PENDULUM DECELERATION (m/sec) vs TIME (ms)

1
Max: 0.0 m/sec
0__
Xmax: -1.1 ms
A
24 Min: -4.2 m/sec
3
Xmin: 174.7 ms
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CFC 60
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FLEXION ANGLE (deg) vs TIME (ms)
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——— op Test Desc: Neck Bending Test Date: 08/08/2005

Componet ID: D052202 Velocity: 10.89 ft/s, 3.3 m/s
THETA A (DEG) vs TIME (ms)
40
Max: 36.0 DEG
30
Xmax: 56.2 ms
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10 Min: -17.5 DEG
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Xmin: 166.1 ms
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THETA B (DEG) vs TIME (ms)
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MGA RESEARCH CORPORATION

SHOULDER IMPACT TEST

EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052203

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 20.7 Pass

Laboratory Relative Humidity % 10 to 70 41 Pass

Pendulum Speed m/s 42t04.4 4.2 Pass

Peak Shoulder Acceleration G's 7.51t010.5 9.3 Pass

Time of Peak Shoulder Acceleration msec NA 13.0 Pass
Overall Test Results Pass
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-_— II l ‘ .I Test Desc: Shoulder Impact Test Date: 08/08/2005
_ .l‘ Componet ID: D052203 Velocity: 13.88 ft/s, 4.2 m/s

SHOULDER ACCELERATION (G'S) vs TIME (ms)

10
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MGA RESEARCH CORPORATION

UPPER RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052204

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 21.3 Pass

Laboratory Relative Humidity % 10 to 70 41 Pass

Displacement at 2 m/s m/s 23.51t027.5 25.7 Pass

Displacement at 3 m/s G's 36.0t0 40.0 36.5 Pass

Displacement at 4 m/s msec 46.0t0 51.0 47.4 Pass
Overall Test Results Pass
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-_— Ill ‘ .I Test Desc: Rib Impact - Upper Test Date: 08/05/2005
_— .l‘ Componet ID: D052204 Velocity: 6.56 ft/s, 2 m/s

UPPER RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

30
Max: 25.7 mm
25
20 Xmax: 36.2 ms
15
Min: -4.2 mm
10
5 Xmin: 71.4 ms
0__
CFC 1000
-54+—+—+——+—+—t+—++—++—t+—+—++—+—t++—+—+—++++—+t++++—F+—+++F+++
-25 0 25 50 75 100 125 150 175
UPPER RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
40
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30
Xmax: 30.0 ms
20
Min: -5.1 mm
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Xmin: 62.2 ms
0__
CFC 1000
-10 - +—+—+—+—"+—4—+—+—+—+t+—+—+—+—+—t++—+—+t+—++f+—+—+—F+———+——
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-_— Ill ‘ .I Test Desc: Rib Impact - Upper Test Date: 08/05/2005
= .l‘ Componet ID: D052204 Velocity: 13.12 ft/s, 4 m/s

UPPER RIB DISPLACEMENT @ 4 MISEC (mm) vs TIME (ms)

50
Max: 47.4 mm
40
Xmax: 32.0 ms
30
20~ Min: -5.5 mm
10
Xmin: 64.0 ms
0__
CFC 1000
-10-+—+—+—+——t+—+—+—+t—+—+—+—+t++—+—+t+—+—+f+—+—+—F+——+—+——
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MGA RESEARCH CORPORATION

MID RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052205

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0t0 22.0 21.1 Pass

Laboratory Relative Humidity % 10 to 70 43 Pass

Displacement at 2 m/s m/s 23.51t027.5 26.7 Pass

Displacement at 3 m/s G's 36.0t0 40.0 38.3 Pass

Displacement at 4 m/s msec 46.0t0 51.0 49.0 Pass
Overall Test Results Pass
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Ill ‘ .I Test Desc: Rib Impact - Mid Test Date: 08/05/2005
.l‘ Componet ID: D052205 Velocity: 6.56 ft/s, 2 m/s

MID RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

30
Max: 26.7 mm
25
20 Xmax: 36.4 ms
15
Min: -2.5 mm
10
5 Xmin: 68.8 ms
0__
CFC 1000
-5+—+—+—+—+t++++—+++++t++—+++t++—++t++++t++++F+++++++
-25 0 25 50 75 100 125 150 175 200
MID RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
40
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Xmax: 43.2 ms
20
Min: -3.2 mm
10
Xmin: 75.9 ms
0__
CFC 1000
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-_— Ill ‘ .I Test Desc: Rib Impact - Mid Test Date: 08/05/2005
== .l‘ Componet ID: D052205 Velocity: 13.12 ftls, 4 mis

MID RIB DISPLACEMENT @ 4 M/SEC (mm) vs TIME (ms)

50
Max: 49.0 mm
40
Xmax: 51.9 ms
30
20~ Min: -3.6 mm
10
Xmin: 83.0 ms
0__
CFC 1000
-10-+—+—+—+—+4—+—+—+—+—t+—+—+—+—t+—+—++—t++++—t+—++f
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MGA RESEARCH CORPORATION

LOWER RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052206

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 21.8 Pass

Laboratory Relative Humidity % 10 to 70 45 Pass

Displacement at 2 m/s m/s 23.51t027.5 26.3 Pass

Displacement at 3 m/s G's 36.0t0 40.0 37.5 Pass

Displacement at 4 m/s msec 46.0t0 51.0 47.0 Pass
Overall Test Results Pass
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-_— Ill ‘ .I Test Desc: Rib Impact - Lower Test Date: 08/08/2005
_— .l‘ Componet ID: D052206 Velocity: 6.56 ft/s, 2 m/s

LOWER RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

30
Max: 26.3 mm
25
20 Xmax: 35.9 ms
15
Min: -4.5 mm
10
5 Xmin: 71.3 ms
0__
CFC 1000
-5‘4+—+—+—+—+—t+—++—++—t+—+—++—+—t++—++—t+++—+t++++—F+—+++F++++
-25 0 25 50 75 100 125 150 175
LOWER RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
40
Max: 37.5 mm
30
Xmax: 32.7 ms
20
Min: -5.5 mm
10
Xmin: 65.7 ms
0__
CFC 1000
-10 - +—+—+—+—"+—4—+—+—+—+t+—+—+—+—+—t++—+—+t+—++f+—+—+—F+———+——
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-_— Ill ‘ .I Test Desc: Rib Impact - Lower Test Date: 08/08/2005
== .l‘ Componet ID: D052206 Velocity: 13.12 ftls, 4 mis

LOWER RIB DISPLACEMENT @ 4 M/SEC (mm) vs TIME (ms)

50
Max: 47.0 mm
40
Xmax: 23.1 ms
30
20~ Min: -6.2 mm
10
Xmin: 54.5 ms
0__
CFC 1000
-10-+—+—+—+——t+—+—+—+t—+—+—+—+t++—+—+t+—+—+f+—+—+—F+——+—+——
-25 0 25 50 75 100 125 150 175
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MGA RESEARCH CORPORATION

ABDOMEN TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052207

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 21.3 Pass

Laboratory Relative Humidity % 10 to 70 42 Pass

Probe Speed m/s 3.90t04.10 3.93 Pass

Maximum Impact Force KN 4.00t0 4.80 4.24 Pass

Time of Maximum Impactor Force msec 10.60 to 13.00 12.60 Pass

Maximum Total Abdomen Force KN 2.20t0 2.70 251 Pass

Time of Maximum Abdomen Force msec 10.00to 12.30 10.20 Pass
Overall Test Results Pass
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-_— II l ‘ .I Test Desc: Abdomen Impact Test Date: 08/08/2005
= .l‘ Componet ID: D052207 Velocity: 12.9 ftls, 3.93 mis

IMPACTOR FORCE (kN) vs TIME (ms)

5
Max: 4.2 kN
4__
Xmax: 12.6 ms
3__
2 Min: -0.3 kN
1__
Xmin: 98.2 ms
0__
CFC 180
-1 -+ttt
-25 0 25 50 75 100 125 150 175 200
TOTAL ABDOMEN FORCE (N) vs TIME (ms)
3000
Max: 2514.6 N
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2000 Xmax: 10.2 ms
1500
Min: -57.1 N
10001
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0__
CFC 600
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MGA RESEARCH CORPORATION

LUMBAR SPINE TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052208
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0to 22.0 21.8 Pass
Laboratory Relative Humidity % 10to 70 48 Pass
Pendulum Speed m/sec 5.95t06.15 6.07 Pass
10 msec m/sec -2.46 to -1.59 -2.19 Pass
Pendulum Deceleration 20 msec m/sec -5.25 to -4.07 -5.16 Pass
25 msec m/sec -6.64 to -5.30 -6.22 Pass
30 msec m/sec >=-6.5 -6.2 Pass
Maximum Flexion Angle deg 45.0to 55.0 46.4 Pass
Time of Maximum Flexion Angle msec 39.0t0 53.0 45.0 Pass
Maximum Theta (A) deg 31.0t0 35.0 31.2 Pass
Time of Maximum Theta (A) msec 44.0t0 52.0 445 Pass
Maximum Theta (B) deg 26.94 to 29.44 29.23 Pass
Time of Maximum Theta (B) msec 44.0t0 52.0 45.3 Pass
Overall Results Pass
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Ill ‘ .I Test Desc: Lumbar Bending Test Date: 08/08/2005
.l‘ Componet ID: D052208 Velocity: 19.92 ft/s, 6.07 m/s

PENDULUM DECELERATION (m/sec) vs TIME (ms)

1
o4 Max: 0.0 m/sec
14
T Xmax: -0.5 ms
2
-3
1 Min: -7.5 m/sec
-4
514
1 Xmin: 131.8 ms
-6
'7___' CFC 60
-8 | | | ] | |
-25 0 25 50 75 100 125 150 175 200
FLEXION ANGLE (deg) vs TIME (ms)
50
Max: 46.4 deg
40+
30 Xmax: 45.0 ms
20
Min: -17.4 deg
10+
04 Xmin: 112.2 ms
_10__
CFC 180
20 | | | ] | |
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on TestDesc: Lumbar Bending Test Date: 08/08/2005
g

Componet ID: D052208 Velocity: 19.92 ft/s, 6.07 m/s
THETA A (DEG) vs TIME (ms)
40
Max: 31.2 DEG
30
Xmax: 44.5 ms
20
10+ Min: -10.7 DEG
0__
Xmin: 112.6 ms
-10+4+
CFC 180
-20 +—+—+—+—+—4—+—+—+—+—+—+—+—+—t+—+—++—t+—++—t
-25 0 25 50 75 100 125 150 175 200
THETA B (DEG) vs TIME (ms)
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o5t Max: 29.2 DEG
201
T Xmax: 45.3 ms
15
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1 Min: -10.4 DEG
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MGA RESEARCH CORPORATION

PELVIS TEST

EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052209

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 20.7 Pass

Laboratory Relative Humidity % 10 to 70 41 Pass

Probe Speed m/s 4.20t0 4.40 4.26 Pass

Maximum Impactor Force KN 4.40t0 5.40 4.59 Pass

Time of Maximum Impactor Force msec 10.30 to 15.50 14.50 Pass

Maximum Pubic Force KN 1.04to0 1.64 1.29 Pass

Time of Maximum Pubic Force msec 9.90 to 15.90 15.90 Pass
Overall Test Results Pass
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-_— II l ‘ .I Test Desc: Pelvis Impact Test Date: 08/08/2005
_— .l‘ Componet ID: D052209 Velocity: 14.0 ft/s, 4.26 m/s

IMPACTOR FORCE (kN) vs TIME (ms)

5
Max: 4.6 kN
4__
Xmax: 14.5 ms
3__
2 Min: -0.2 kN
1__
Xmin: 44.8 ms
0__
CFC 180
-1 +—+—+——+—t+—+—+—+—t+—+—+—+—t+—+—+—+—+++—+—+—t—++—+—+F—+—+—+
-25 0 25 50 75 100 125 150
PUBIC (N) vs TIME (ms)
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1000 Xmax: 15.9 ms
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Min: -88.8 N
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250 Xmin: -19.9 ms
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CERTIFICATION DATA

Dummy Serial Number: 010
POST-TEST CALIBRATION
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MGA RESEARCH CORPORATION
HEAD DROP TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test ID: D052261
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0-22.0 215 Pass
Laboratory Relative Humidity % 10to 70 44 Pass
Peak Resultant Acceleration G's 100 - 150 140 Pass
Time of Maximum Resultant Acceleration msec NA 36.1 Pass
Overall Test Results Pass
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=II|‘ .I Test Desc: Head Drop Test Date: 08/12/2005
S .l‘ Componet ID: D052261 Velocity: 0 ft/s, 0.00 m/s

HEAD RESULTANT ACCELERATION (G'S) vs TIME (ms)

150

Max: 139.8 G'S
125

Xmax: 36.1 ms
100
75+ Min: 0.1 G'S
50

Xmin: -3.2 ms
25

CFC 1000
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MGA RESEARCH CORPORATION
NECK PENDULUM TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052262

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0to 22.0 21.8 Pass
Laboratory Relative Humidity % 10to 70 42 Pass
Pendulum Speed m/s 3.3t03.5 3.3 Pass
3 msec G's -0.25to -0.53 -0.39 Pass
Pendulum Deceleration 8 msec G's -1.59 to -2.04 -1.92 Pass
14 msec G's -3.20 to -3.85 -3.42 Pass
Maximum Flexion Angle deg 49.0t059.0 55.5 Pass
Time of Maximum Flexion Angle msec 54.0 to 66.0 57.7 Pass
Maximum Angle Theta (A) deg 32.71t0 37.0 35.7 Pass
Time of Maximum Theta (A) msec 53.0t0 63.0 57.4 Pass
Maximum Angle Theta (B) deg 30.70 to 33.20 32.90 Pass
Time of Maximum Theta (B) msec 54.0to 64.0 55.2 Pass
Dverall Test Results Pass
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=II|‘ .I Test Desc: Neck Bending Test Date: 08/11/2005
S .l‘ Componet ID: D052262 Velocity: 10.85 /s, 3.3 mis

PENDULUM DECELERATION (m/sec) vs TIME (ms)

1
Max: 0.0 m/sec
0__
Xmax: -1.0 ms
1
24 Min: -4.2 m/sec
3+
Xmin: 178.7 ms
_4——
CFC 60
5 | | | | S | |
-25 0 25 50 75 100 125 150 175 200
FLEXION ANGLE (deg) vs TIME (ms)
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Max: 55.5 deg
40
Xmax: 57.7 ms
20T
Min: -31.5 deg
0__
Xmin: 167.8 ms
_20__
CFC 180
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——— op Test Desc: Neck Bending Test Date: 08/11/2005

Componet ID: D052262 Velocity: 10.85 ft/s, 3.3 m/s
THETA A (DEG) vs TIME (ms)
40
Max: 35.7 DEG
30
Xmax: 57.4 ms
20
10+ Min: -17.8 DEG
0__
Xmin: 167.7 ms
10+
CFC 180
-20-+—+—+—+—++t++++—+t++++t+++++—t++++t+—+++t+++++++++++
-25 0 25 50 75 100 125 150 175 200
THETA B (DEG) vs TIME (ms)
40
Max: 32.9 DEG
Xmax: 55.2 ms
Min: -19.6 DEG
Xmin: 168.4 ms
CFC 180
200
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MGA RESEARCH CORPORATION

SHOULDER IMPACT TEST

EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052263

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0t0 22.0 21.4 Pass

Laboratory Relative Humidity % 10 to 70 43 Pass

Pendulum Speed m/s 42t04.4 4.3 Pass

Peak Shoulder Acceleration G's 7.51t010.5 8.9 Pass

Time of Peak Shoulder Acceleration msec NA 17.3 Pass
Overall Test Results Pass
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-_— II l ‘ .I Test Desc: Shoulder Impact Test Date: 08/10/2005
— .l‘ Componet ID: D052263 Velocity: 14.07 ftfs, 4.3 mis

SHOULDER ACCELERATION (G'S) vs TIME (ms)

10
Max: 8.9 G'S
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Xmax: 17.3 ms
5__
Min: -1.6 G'S
251
Xmin: 129.1 ms
0__
CFC 180
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MGA RESEARCH CORPORATION

UPPER RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052264

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 22.0 Pass

Laboratory Relative Humidity % 10 to 70 42 Pass

Displacement at 2 m/s m/s 23.51t027.5 26.3 Pass

Displacement at 3 m/s G's 36.0t0 40.0 37.1 Pass

Displacement at 4 m/s msec 46.0t0 51.0 47.1 Pass
Overall Test Results Pass
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-_— Ill ‘ .I Test Desc: Rib Impact - Upper Test Date: 08/11/2005
_— .l‘ Componet ID: D052264 Velocity: 6.56 ft/s, 2 m/s

UPPER RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

30
Max: 26.3 mm
25
20 Xmax: 36.4 ms
15
Min: -4.1 mm
10
5 Xmin: 70.9 ms
0__
CFC 1000
-5+—+—+—+—+t+++—+++++t+++++—t+—+—++t++++t++++F++++F+++
-25 0 25 50 75 100 125 150 175 200
UPPER RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
40
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Xmax: 37.6 ms
20
Min: -5.2 mm
10
Xmin: 69.9 ms
0__
CFC 1000
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-25 0 25 50 75 100 125 150 175 200



-_— Ill ‘ .I Test Desc: Rib Impact - Upper Test Date: 08/11/2005
= .l‘ Componet ID: D052264 Velocity: 13.12 ft/s, 4 m/s

UPPER RIB DISPLACEMENT @ 4 MISEC (mm) vs TIME (ms)

50
Max: 47.1 mm
40
Xmax: 33.8 ms
30
20~ Min: -4.8 mm
10
Xmin: 65.5 ms
0__
CFC 1000
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MGA RESEARCH CORPORATION

MID RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052265

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 22.0 Pass

Laboratory Relative Humidity % 10 to 70 42 Pass

Displacement at 2 m/s m/s 23.51t027.5 26.8 Pass

Displacement at 3 m/s G's 36.0t0 40.0 39.1 Pass

Displacement at 4 m/s msec 46.0t0 51.0 48.6 Pass
Overall Test Results Pass
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Ill ‘ .I Test Desc: Rib Impact - Mid Test Date: 08/11/2005
.l‘ Componet ID: D052265 Velocity: 6.56 ft/s, 2 m/s

MID RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

30
Max: 26.8 mm
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20 Xmax: 37.1 ms
15
Min: -2.4 mm
10
5 Xmin: 69.4 ms
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CFC 1000
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MID RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
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-_— Ill ‘ .I Test Desc: Rib Impact - Mid Test Date: 08/11/2005
== .l‘ Componet ID: D052265 Velocity:13.12 ftfs, 4 mis

MID RIB DISPLACEMENT @ 4 M/SEC (mm) vs TIME (ms)

50
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MGA RESEARCH CORPORATION

LOWER RIB TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052266

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 21.8 Pass

Laboratory Relative Humidity % 10 to 70 42 Pass

Displacement at 2 m/s m/s 23.51t027.5 26.8 Pass

Displacement at 3 m/s G's 36.0t0 40.0 38.2 Pass

Displacement at 4 m/s msec 46.0t0 51.0 46.9 Pass
Overall Test Results Pass

J(- - Gtm& 08/11/2005
Laboratory Technician Test Date

t Fl : [ A f
y + A i i L -
Naitd ) Umreeraiuin

Approved By

C-87




-_— Ill ‘ .I Test Desc: Rib Impact - Lower Test Date: 08/11/2005
_— .l‘ Componet ID: D052266 Velocity: 6.56 ft/s, 2 m/s

LOWER RIB DISPLACEMENT @ 2 M/SEC (mm) vs TIME (ms)

30
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20 Xmax: 36.7 ms
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Min: -4.5 mm
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5 Xmin: 72.6 ms
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LOWER RIB DISPLACEMENT @ 3 M/SEC (mm) vs TIME (ms)
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-_— Ill ‘ .I Test Desc: Rib Impact - Lower Test Date: 08/11/2005
== .l‘ Componet ID: D052266 Velocity: 13.12 ftls, 4 m/s

LOWER RIB DISPLACEMENT @ 4 M/SEC (mm) vs TIME (ms)
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MGA RESEARCH CORPORATION

ABDOMEN TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052267

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0 to 22.0 22.0 Pass

Laboratory Relative Humidity % 10 to 70 42 Pass

Probe Speed m/s 3.90t04.10 3.91 Pass

Maximum Impact Force KN 4.00t0 4.80 4.45 Pass

Time of Maximum Impactor Force msec 10.60 to 13.00 12.70 Pass

Maximum Total Abdomen Force KN 2.20t0 2.70 2.36 Pass

Time of Maximum Abdomen Force msec 10.00to 12.30 11.20 Pass
Overall Test Results Pass
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-_— II l ‘ .I Test Desc: Abdomen Impact Test Date: 08/11/2005
= .l‘ Componet ID: D052267 Velocity: 12.84 ft/s, 3.91 m/s

IMPACTOR FORCE (kN) vs TIME (ms)
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MGA RESEARCH CORPORATION

LUMBAR SPINE TEST
EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052268
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.0to 22.0 21.5 Pass
Laboratory Relative Humidity % 10to 70 44 Pass
Pendulum Speed m/sec 5.95106.15 6.10 Pass
10 msec m/sec -2.46 to -1.59 -2.24 Pass
Pendulum Deceleration 20 msec m/sec -5.25 to -4.07 -5.14 Pass
25 msec m/sec -6.64 to -5.30 -6.18 Pass
30 msec m/sec >=-6.5 -6.3 Pass
Maximum Flexion Angle deg 45.0to 55.0 48.5 Pass
Time of Maximum Flexion Angle msec 39.0t0 53.0 44.2 Pass
Maximum Theta (A) deg 31.0t0 35.0 32.3 Pass
Time of Maximum Theta (A) msec 44.0t0 52.0 44.2 Pass
Maximum Theta (B) deg 27.81to 30.31 29.71 Pass
Time of Maximum Theta (B) msec 44.0t0 52.0 47.0 Pass
Overall Results Pass
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Ill ‘ .I Test Desc: Lumbar Bending Test Date: 08/12/2005
.l‘ Componet ID: D052268 Velocity: 20.02 ft/s, 6.10 m/s

PENDULUM DECELERATION (m/sec) vs TIME (ms)

1
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on TestDesc: Lumbar Bending Test Date: 08/12/2005
g

Componet ID: D052268 Velocity: 20.02 ft/s, 6.10 m/s
THETA A (DEG) vs TIME (ms)
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THETA B (DEG) vs TIME (ms)
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MGA RESEARCH CORPORATION

PELVIS TEST

EUROSID 2 DUMMY

ATD Serial No: 010 Test I.D: D052269

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 18.0t0 22.0 21.4 Pass

Laboratory Relative Humidity % 10 to 70 45 Pass

Probe Speed m/s 4.20t0 4.40 4.30 Pass

Maximum Impactor Force KN 4.40t0 5.40 5.15 Pass

Time of Maximum Impactor Force msec 10.30 to 15.50 14.70 Pass

Maximum Pubic Force KN 1.04to0 1.64 1.33 Pass

Time of Maximum Pubic Force msec 9.90 to 15.90 15.80 Pass
Overall Test Results Pass
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-_— II l ‘ .I Test Desc: Pelvis Impact Test Date: 08/10/2005
— .l‘ Componet ID: D052269 Velocity: 14.11 s, 4.3 mis

IMPACTOR FORCE (kN) vs TIME (ms)
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APPENDIX D
TEST EQUIPMENT LIST AND CALIBRATION INFORMATION



DUMMY CALIBRATION DATA

INSTRUMENTS FOR LEFT FRONT DUMMY ES-2RE: 009
SERIAL NO. | MANUFACTURER | CALIBRATION DATE
Head X Accelerometer P24154 Endevco 7/29/05
Head Y Accelerometer AKAAG Endevco 7/29/05
Head Z Accelerometer ALBA7 Endevco 7/29/05
Head Y - Front ALCRO Endevco 7/29/05
Head Z - Front P21352 Endevco 7/29/05
Head X — Left P24261 Endevco 7/29/05
Head Z — Left AGTM2 Endevco 7/29/05
Head X — Upper J13535 Endevco 7/29/05
Head Y — Upper AH097 Endevco 7/29/05
Upper Neck Load Cell 105 FTSS 9/27/05
Lower Neck Load Cell 110 FTSS 9/27/05
Shoulder Load Cell 119 FTSS 9/24/05
T12 Load Cell 103 FTSS 9/24/04
Upper Spine X P22694 Endevco 7/29/05
Upper Spine Y P22084 Endevco 7/29/05
Upper Spine Z P24226 Endevco 7/29/05
Lower Spine X A27-207 Entran 7/29/05
Lower Spine Y A12-A11 Entran 7/29/05
Lower Spine Z A27-Z19 Entran 7/29/05
Torso Load Cell 102 FTSS 9/29/04
Upper Rib Y AJOP7 Endevco 7/29/05
Mid Rib Y AP2C4 Endevco 7/29/05
Lower Rib Y P22107 Endevco 7/29/05
Rib Displacement 009 Honeywell 7/26/05
Front Abdomen FY ABG122FY FTSS 9/30/04
Mid Abdomen FY ABG123FY FTSS 9/30/04
Rear Abdomen FY ABG124FY FTSS 9/30/04
Pubic Symphysis FY PG115FY FTSS 9/24/04
Pelvis X AGP20 Endevco 7/29/05
Pelvis Y AM751 Endevco 7/29/05
Pelvis Z AKAC4 Endevco 7/29/05
Right Femur Load Cell 135 FTSS 9/28/04
Left Femur Load Cell 136 FTSS 9/28/05
Lumbar Load Cell 104 FTSS 9/27/04
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DUMMY CALIBRATION DATA

INSTRUMENTS FOR LEFT REAR DUMMY ES-2RE: 010

SERIAL NO. | MANUFACTURER | CALIBRATION DATE
Head X Accelerometer J12425 Endevco 7/28/05
Head Y Accelerometer J12462 Endevco 7/28/05
Head Z Accelerometer J14006 Endevco 7/28/05
Head Y - Front 04J14-J10 Entran 5/24/05
Head Z - Front 04J14-J16 Entran 5/24/05
Head X — Left AP0G2 Endevco 4/12/05
Head Z — Left P22454 Endevco 7/07/05
Head X — Upper ALB87 Endevco 7/06/05
Head Y — Upper A28-H04 Entran 4/12/05
Upper Neck Load Cell 106 FTSS 9/23/05
Lower Neck Load Cell 111 FTSS 9/23/05
Shoulder Load Cell 120 FTSS 9/29/05
T12 Load Cell 102 FTSS 9/24/05
Upper Spine X P22652 Endevco 7/28/05
Upper Spine Y P22150 Endevco 7/28/05
Upper Spine Z AJ417 Endevco 7/28/05
Lower Spine X AMR94 Endevco 4/27/05
Lower Spine Y AN8P9 Endevco 4/27/05
Lower Spine Z AMP95 Endevco 4/27/05
Torso Load Cell 104 FTSS 9/29/04
Upper Rib Y AHTT2 Endevco 7/07/05
Mid Rib Y J26-H13 Entran 7/06/05
Lower Rib Y AC9B7 Endevco 4/27/05
Rib Displacement 010 Honeywell 7/26/05
Front Abdomen FY ABG119FY FTSS 9/30/04
Mid Abdomen FY ABG120FY FTSS 9/30/04
Rear Abdomen FY ABG121FY FTSS 9/30/04
Pubic Symphysis FY PG113FY FTSS 9/24/04
Pelvis X P22180 Endevco 7/07/05
Pelvis Y P22805 Endevco 7/07/05
Pelvis Z P22190 Endevco 7/07/05
Right Femur Load Cell 137 FTSS 9/28/04
Left Femur Load Cell 136 FTSS 9/20/05
Lumbar Load Cell 105 FTSS 9/27/04
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VEHICLE INSTRUMENTS CALIBRATION

VEHICLE ACCELEROMETERS
SERIAL NO. | MANUFACTURER | CALIBRATION DATE
Left Mid A-Post Y B26-Z14 Entran 3/17/05
Left Lower A-Post Y C15-L23 Entran 4/22/05
Left Mid B-Post Y F04-R22 Entran 3/17/05
Left Lower B-Post Y B26-Z212 Entran 3/17/05
RR Occupant Compartment Y D03-726 Entran 4/22/05
Driver Seat Track Y L18-N15 Entran 3/09/05
Right Front Sill X C29-L11 Entran 4/28/05
Right Front Sill Y D03-Z19 Entran 4/25/05
Right Front Sill Z C21-G40 Entran 4/28/05
Right Rear Sill X B19-204 Entran 3/09/05
Right Rear Sill Y C21-G01 Entran 4/28/05
Right Rear Sill Z B19-Z15 Entran 3/09/05
Left Rear Sill Y B16-Z203 Entran 3/03/05
Left Front Sill Y C15-L03 Entran 4/22/05
Floorpan @ Rear Axle X B28-Z03 Entran 3/17/05
Floorpan @ Rear Axle Y A29-B06 Entran 3/17/05
Floorpan @ Rear Axle Z C21-G15 Entran 4/22/05
Vehicle CG X C06-L19 Entran 3/24/05
Vehicle CGY C04-L10 Entran 3/24/05
Vehicle CG Z C06-L16 Entran 3/24/05
Left Front Door @ Pelvis B19-207 Entran 3/03/05
Left Front Door @ Arm B19-Z212 Entran 3/03/05
Left Front Door @ Knee B16-Z10 Entran 3/03/05
Left Front Door @ Mid Rib B16-Z204 Entran 3/03/05
Left Rear Door @ Pelvis D01-216 Entran 4/25/05
Left Rear Door @ Arm C29-L21 Entran 4/28/05
Left Rear Door @ Knee C29-L.28 Entran 4/28/05
Left Rear Door @ Mid Rib C29-L15 Entran 4/28/05
Upper Engine X F04-R23 Entran 3/17/05
Upper Engine Y C06-L11 Entran 3/24/05
Firewall Y B26-Z210 Entran 3/17/05
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